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ABSTRACT

Transition cow management has been one of the most significant advances in dairy nutrition and
production world -wide over the past 20 years, providing a major opportunity to improve cow health,
milk production and reproductive performance. Cows that fail to transition successfully into lactation are
vulnerable to a host number of disease problems which occur just after the calving. Dry matter intake
(DMI) starts to decrease a few weeks before parturition with the lowest level occurring at calving. During
the dry period, energy and protein requirements are lower, as the re are no needs by the udder for milk
production. But after calving cows require around two times more energy for milk production than
maintenance with a progress in the lactation period. There is evidence clearly confirming that the
transition period repr esents a brief but critically important period of time in a cow’s life where careful
manipulation of diet can impact substantially on subsequent health and productivity.

Key words : Transition, Lactation,Management.

INTRODUCTION

The transition period is very important in the productive cycle of the cow since it is a challenging time and need
scientific management. The transition period is defined as the four weeks before and after calving, and is
characterised by greatly increased risk of disease (Steveson and Lean 1998).This period is dominated by a series of
adaptations to the demands of lactation, a type process termed ‘homeorhetic’ (Bauman and Currie 1980.
Homeorhetic processes are the long-term adaptations to a change in state, such as from beingnon-lactating to
lactating, and involve an orchestrated series of changes in metabolism that allow an animal to adapt to the challenges
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of the altered state. Diseases that result from disordered homeorhetic change reflect disorders in fomeostasis. The
common diseases associated with the transition period in cow are as follows

acidosis

hypocalcaemia and downer cows;
hypomagnesaemia;

ketosis and fatty liver;

udder oedema;

abomasal displacement;
RFM/metritis; and

Poor fertility and poor production.

S@~oaoooTy

All Meta bolism are Interrelated

All Metabolic processes are intricately linked. This concept reflects a need for effective homeostaic control of
metabolism. A failure of one metabolic process will inevitably impact on the efficiency others. As r esearch
progresses, intricate homeostatic links between metabolic processes once thought to be distant and unrelatedare
continually uncovered. As a result of the increased understanding of homeostatic processes, the conept of transition
feeding has evolved from one focused on only control of one disease to an integrated nutritional approach that
optimises:

* Rumen function;

¢ Calcium and bone metabolism;
* Energy metabolism;

* Protein metabolism; and

¢ Immune function.

While addressing any one of these areas in isolatimm will be of some benefit, developing integrated nutritional
strategies based on an understanding of the homoeostatic and homeorhetic processes involved in the tansition from
a non-lactating to lactating animal will have substantial benefits.

Interventi on in transition

There are specific interventions of transition cow management. Cows should be managed so as to:
« reduce ruminal disruption;
* minimise macro mineral deficiencies (conditioned or otherwise);
< minimise lipid mobilisation disorders; and
¢ Avoid im mune suppression.
To achieve these objectives following managemental practices need to be followed.

Providing Sufficient Dry Period to Lactating cows
Animals should be given a sufficient time to rest and regenerate mammary tissue, which can be attained by
providing a dry period of 45 to 60 days duration (Rastani et al.,2005). The method of complete cessation of milking is

a common practice in the low producing cows (<6 kg). In case of high yielders, incomplete milking or alternate day
milking for 1 -2 weeks followed by complete cessation is an effective method to dry off the animals.
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Implementing a proper dry cow therapy

Dry cow therapy is the treatment of cows at the end of lactation with a long acting antibiotic prepa ration with or
without a teat sealant. This is to treat for any intra-mammary infections contracted during lactation and provides
protection against new infections during the dry period. Recently, dry cow therapy is being practiced via two
different techniques i.e. use of intra mammary and systemic administration of antibiotics prior to calving. Systemic
administration of antibiotics at drying off or some weeks before parturition looks to be nominal acc ompanying
treatment for intra -mammary therapy, which may be advisable for practice (Ahm ad et al, 2015).

Optimum Feeding Management

A decrease in DMI occurs due to the rapid growth of the fetus taking up abdominal space and displaci ng rumen
volume. This decrease ranges from 2% of body weight in the first weeks of the dry period to 1.4% of body weight in
the 7-10 days period before calving. This 30% decrease in DMI appears to occur very rapidly in the transition period
(Bertics et al, 1992). During the 3 weeks post calving, DMI increases at the rate of 1.5 to 2.5 kg per week, whit is
more rapid in multiparous cows than primiparous cows. The optimum DMI during prepartum and postpartum
should be 1.7% and 23% of body weight, respectively. Optimum nutrient and dry matter intake can be supplied by
augmenting nutrient density of feed. Therefore, peripartum diet of animal should contain high concentrate and high
quality low roughage. Sudden shift to high concentrate diet predisposes the animal to ruminal impact ion and
metabolic acidosis. The practice of gradual increase in peripartum diet quantity and quality will acclimatize the
ruminal microflora to high concentrate ration without disturbing ruminal ecology. Some experts have suggested that
when prepartum nutrient restriction is followed by increased postpartum nutrient intake, the negativ e effed of
prepartum nutrient restriction may be overcome partially. However, the effectiveness of elevated pos tpartum
nutrient intake may depend on the severity of prepartum nutrient restriction (Lalman et al, 1997).

Proper Housing management

For better feeding and care, the animals in dry period should be separated from lactating animals, at least 60 days
before expected date of calving. This practice will protect the pregnant animals from injuries due t o infighting and
hence abortion, torsion, dystocia and other complications. Preferably 10 to 15 days before parturition, the animal
must be transferred to loose housing type shed. Shifting the animals to confined housing on the day of calving
instead of earlier, and use of restraint measures at milking increases the somatic cell count, indicates the incidence of
mastitis (Svensson et al., 2006). The shed may consist of centrally placed manger with curbs of 0.6neter length and
width per animal under a roof in paddock. The manger should be surrounded by a 2.2 m eter wide paved platform
with drains. The roofed portion should be 5.6 meter wide and may be gabled.

CONCLUSION

The transition period constitutes a turning point in the productive cycle of the cow since it impose s a number of
abrupt changes on the cow which are in ‘physiological transit’ from one lactation to the subsequent lactations and
hence it requires proper management for successful dairy farming. All the concepts of sound nutritio n that are
important in the pre -calving transition period are equally important in the post -calving transition period. Continued

ruminal adaptation to high concentrate diets is critical to control the risk of ruminal acidosis, ca reful attention to
mineral metabolism, as well as energy and protein metabolism, is essential for a successful lactation. Again, the
concepts of homeostatic and homeorhetic changes are crucial. Failure to adequately support one areaf metabolism
will inevitably impact negatively on other metabolic processes. Careful attention to minimise the de pth and length of
negative energy and protein balance are equally as important as the provision of adequate calcium, magnesium and
phosphorus. Apart from the nutritional aspects, housing is also very important for effective managem ent of
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transition cows especiadly to reduce the incidence of the probable complications arising out of metabolic
disturbances.
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Table 1. Strategies to prevent diseases during transition period

SI No Disease Details Preventive strategies
Milking cows a re very vulnerable Provide the ration containing more than 32% NDF,
to lactic acidosis and sub-acute with greater than 80% being from long forage and
ruminal acidosis SARA) resulting avoid sudden dietary shifts. Use nutralizing agents
from suppressed appetite and such as sodium carbonate, potassium carbonate,
rapid introduction of magnesium oxide, sodium hydroxide and calcium
1 Acidosis grains/concentrate hydroxide @ 2 to 4% lonophore rumen modifiers
like Monensin, lasalocid, narasin and salinomycin
Yeast culture (Dawson, 1995); Virginiamycin (Al
Jassim and Rowe, 1999); and Tylosin (Nagarajat
al., 1987).
Mainly refers to calcium, Supplementation of calcium gel - 3 doses each 300
magnesium and phosphorus. Milk gms. Feeding negative Dietary Cation Anion Diets
fever and grass tetany (DCAD) in late gestation period and high DCAD in
Milk (hypomagnesaemia) can result early lactation (Razzaghi et al, al., 2012), Maintain
2 Fever/grass from a conditioned deficien cy proper Ca and P (2:1) ration in the diet and
tetany where excess potassiumreduces Prepartum administration of itamin -D (Thilsing -
the capacity of the cow to maintain | Hansen et al, 2002).
stable blood concentrations of
calcium and magnesium
Diseases that are largely Starvation of the pregnant animal should be
influenced by a failure to provide avoided. Supplementation of Niacin @ 3 to 12
sufficient or effective energy gm/day reduces the NEFA mobilization from
. sources around calving. adipose tissues (Dufva et al, 1983). Intravenous
Fatty liver and o .
3 Ketosis administration of glucose may decrease blood
ketones (Hamada et al, 1982). Oral drenching of
propylene glycol & Monensin hydrochloride @2.5
mg/day; and salts of propionic acid may be
effective in lowering the blood ketones.
Over feeding and stress during Over feeding of cows should be avoided during
parturition dry period (Mann et al, 2016). Diet should
. constitute about 50% forage and fed long and/or
4 Displacement coarsely chopped good quality forage during the
of abomasum ; . o
dry period and early lactation . Minimize stress due
to other periparturient diseases like milk fever and
ketosis.

16405



http://www.tnsroindia.org.in
mailto:@2.5

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS
Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

RESEARCH ARTICLE

Geometric Investgation of Satillte Pushbroom Image Ray for Spot
Satillte Image of Musol City and Suranded Aera

Israa Hussein* and Nawal K.Ghazal?

Department of Physics, Collage of SciencelUniversity of Baghdad, Baghdad, Irag.
2Department of Remote Sensing ,Collage of ScienceUniversity of Baghdad, Baghdad, Iraq.

Received: 01 Nov 2018 Revised: 02 Dec 2018 Accepted: 04Jan 2019

"Address for Correspondence
Israa Hussein

Department of Physics,
Collage of Science,

University of Baghdad,
Baghdad, Irag.
E-Mail:Asraahm81@gmail.com

This is an Open Access Journal / arti¢e distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

This paper includes geometric correction to 1A,1B levels for spot satellite image to Musol city with
around aera as study region by using 2Dpolynomial method in ERDAS 2014 program .Aset of ground
control points GCPs on the satellite scene are to locate these points. Theaccuracy assessment of this
model achived by calculating of the root mean square error (RMSE) ,X residual, Y residual , that show
There are many points have low RMSE in both levels (1A,1B) used as check points notes that X RMSE
and RMSE total in 1B level is lower than 1A level, while Y RMSE in 1A level is lower than its for 1B
level.

Key word s : geometric correction ,polynomial, ground control point,RMSE.

INTRODUCTION

The spot satellite with 10m pixel size and stereo viewing competence offers atod for mappers with greater potential
than other civilian remote sensing satellite ,it is accuracies of the order of 0.5 to 1 pixels are dtainable from scanned
remote sensing imagery. It was anticipated that positional accuracies of the order 5 to 10 m RMSE might be achieved
in mapping from panchromatic spot imagery ,this well within 1:50000 mapping specifications [Priebbe now, 1986].
While topographic feature for the map scale of 1:100000 can mostly and the the feature for the map wth scale of
1:50000 ca patially be extracted from spot satellite images [Gugan et al.,1988;Ahokas et al., 1990; Jacobs
,1990,1992]. The geometric correction prosses required 2D image maps from the uncorrected satellitémages .The
method could be selected considered like 2D transformation polynomial distorting or such as 3D transformation with

16406


http://www.tnsroindia.org.in
mailto:E-Mail:Asraahm81@gmail.com

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS
Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

Israa Hussein and Nawal K.Ghazal

cpllinearity equations of imagery and rotional functions ,in figure(1) show diagram for geometric ¢ orrection process[
Hossenini et al., 2005].

The computer graphics viewed the art and science of creating synthetic images by programming the geometry and
appearance of the contents of the images then displaying the result s by display devices which support graphical
output [Cunningham,2001]. When the object is imaged ,the geometric model is used to calculate position and the
visibility of the pixel,while the color of the pixel is determined by the approriate part of the gra in map [ Mikhail et
al.,2001]. Geometric correction conversion transform s the imagery aquired by the sensors to much certain
cartografic projection free of distortions and each pixel is dispersed with specfic coordiate.[ Estec , 1999]. The

suitability of geometric correction of these models for selected imagery .An accuracy analysis is achieved ,with
emphasis being laid on the number and location of ground control points [Santhosh, Thirun avukkarasu , 2014] .

MATERIALS AND METHOD S

Study area and data set

Study aera concederd in north of iraq ,this region is cvered by spot2 PANwith GRS index 277J 132 K it contains
Mosul city with its enclosed regions ,at(latitude 37 Nlongitude168 E).

Data used
The used data can be divided in to three types :Spot scene with two levels (1A,1B) as showing in iigures (1) and (2)

1. Mosul city map with scale 100000 as showing infigure (3).
2. Ground control points taken by using GPS diveice as showing in table (1)

The geometric correction

Polynomial models needed for the transformation between image and object coordinates .alinear trans formation is
the first order polynomail tr ansformation , which can change the location ,rotation ,scale and skew , the first
polynomial is used to project raw image to an object for data covering smalland large area .The polynomial equation
can calculate new output ground control point location[ E RDAS (a), 1999;Santhosh, Thirun avukkarasu , 2014]

X=[ [ ak . XY (1)

Y== [ bk . XY 2

Where t:is the order of the polynomial

ax ,bk :are coefficients the subscript k is determined from equation :

k= 3

for 1storder polynomail (k=1),then equation becomes

X=ao+aux+aey

Y=hotbux +bry(4)
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Given a coordinate (x,y) in the model parameter.SPOT scenes will be used with two preprocessing levels (1A,1B) fits
toMosul city and its surronded regions by using ground control points GCPs taken by GPS device for g eometric
correction by using ERDAS 2014 program

RESULTS

SPOT images with assciated daa concerned the scene acquisition process which saved in spatial format named
CAPformat (spot imag,1998)to applicate any process on these images ,they to be reformatted from CAPbrmat in to
imagine format (ERDASimagine,2014) as showon as in figures (1) am (2).A set of GCPs positioningchoosing to
applied geometric correction process and these points might be positioned on the source (1A,1B) images and their
reference points.The Reference GCPs are 23 points have taken by GPS device (in meter units) stributed on study
area with positions named which illustrated in table (1). Their points matched with Mosul map scale 100000as
shown in figure (3).

The geometric correction technique is implemented by polynomial mo del after selection the UTM projection,
spheroid WGS84,Datum WGS84 and 23 GCPs points distribution on study region .Figure (5)shows the lccation of
GCPs which appear as green color on the image of the SPOT(1A) for the city of Mosul,while the check points
producing the red color.The GCPs which appear as light blue color on the image of the SPOT(1B) for the city
ofMosul,while the check points producing as the red color that illustrated in figure (8). Figures (4 and7) that
containthe(A,B,C,D,E,F,.....) below are illustrated the location of each pant for 1A andlBimages,while thetables
(2and6)represent the input GCPs and their references for 1Aimage and 1Bimage.The tables (3,4and Hre calculating
the X residual ,Y residual ,check points RMSE and for 1A images respectively .The results that dtained from
1Brepresenting the tables (7,8 and 9) which illustrated the X residual ,Y residual, RMSE for checkpoints and total
RMSE. After the geometric correction can be obtained the two images which illustrated in figures (6and9)which have
the RMSE 09 and 1.5 respectively .Then comparing XRMSE,YRMSE and total RMSE for 1Aand1B images as shown
in table (10).

DISCUSSION

After applied polynomial model for geometric correction and calculating RMSE show There are many points have
low RMSE in both levels (1A,1B) used as check points notes that X RMSE and RMSE total in 1B level is lower than
1A level, while Y RMSE in 1A level is lower than its for 1B level.
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Table.1.The GCPs points from GPS and their positions for Mosul city

D position Point x Point
(meter) y(meter)

1 Al athar 334282.35 4025683.82

2 Near al musol airport 332473.58 4020195.89

3 Al resala 329017.89 4022826.74

4 The forests 332131.07 4026587.83

5 Al faisalea 33375%.82 4024385.51

6 Al muthana 336574.61 4026017.9

7 Right side 332712.35 4023004.75

8 Al nabi yunis 334672.7 4024208.39

9 Public hospital 330302.37 4025307.13

10 Bab singar 330887.45 4023634.21

11 Adwasa - fourth bridge 333266.59 4022093.17

12 | Azahuor - hamlet al garar 336826.98 4026489.8

13 Asuas cycle 331478.61 4021557.19

14 Al yarmouk cycle 328795.89 4023706.03

15 Bagdad cycle 330773 4020111.36

16 Beauty mss 336680.47 4026911.72

17 Near fifth bridge 332622.14 4025444.97

18 Near fourth bridge 335051.36 4022877.37

19 University tunnel 333315.72 4026939.26

20 Al bo seif village 334696 4015826

21 Al ruman tal 328404 4020342

22 Al kuba village 334705 4030127

23 Orta kharab village 341495 4032070

Table 2. Show GCPs points and their reference for 1Aimage

Point ID Input x Input y X ref Y ref
GCP #2 3311.204 -3560.673 | 332473.580 4020195.890
GCP #3 2643.363 -3387.323 | 329017.890 4022826.740
GCP #4 2745.039 -2988.951 | 332131.070 4026587.830
GCP #5 3138.410 -3158.968 | 3337%55.820 4024385.510
GCP #6 3376.766 -2957.282 | 336574.610 4026017.900
GCP #8 3274.534 -3155.634 | 334672.700 4024208.390
GCP #9 2609.471 -3138.410 | 330302.370 4025307.130

16409


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.9 /Issue 52 February/ 2019

International Bimathly

Israa Hussein and Nawal K.Ghazal

www.tnsroindia.orgn ©IJONS

ISSN: 0976- 0997

GCP #11 3261.755 -3373.988 333266.590 4022093.170
GCP #12 3371.210 -2909.499 336826.80 4026489.800
GCP #14 2544.465 -3311.760 328795.890 4023706.030
GCP #16 3317.872 -2873.940 336680.470 4026911.720
GCP #17 2903.943 -3082.294 332622.140 4025444970
GCP #18 3428.993 -3270.089 335051.360 4022877.370
GCP #19 2873.940 -2933.946 333315.7P 4026939.260
GCP #20 3958.488 -3915.706 334696.000 4015826.000
GCP #21 2766.152 -3623.456 328404.000 4020342.000
GCP #22 2795.600 -2620.027 334705.000 4030127.000
GCP #23 3530.114 -2317.221 341495.000 4032070.000
Table .3.GCP points wit h X residual, Y residual and RMSE for 1A image using polynomial  model
Point ID X residual Y residual RMSE
GCP #2 0.145 -0.342 0.372
GCP #3 0.323 0.165 0.363
GCP #4 1.349 0.566 1.463
GCP #5 0.427 1.391 1.455
GCP #6 -0.697 0.156 0.714
GCP #8 -0.926 -0.885 1.281
GCP #9 1.047 -0.100 1.052
GCP #11 -0.653 -0.368 0.750
GCP #12 -0.402 -0.172 0.437
GCP #14 -1.453 0.112 1.458
GCP #16 -0.620 -0.244 0.666
GCP #17 -0.116 -0.458 0.473
GCP #18 2.604 0.063 2.605
GCP #19 -0.629 -0.507 0.808
GCP #20 0.104 0.298 0.316
GCP #21 -0.914 -0.234 0.944
GCP #22 0.756 0.252 0.797
GCP #23 -0.484 0.110 0.496
Table 4. Checkpointswith RMSE
point region Input x Input 'y X ref Y ref Xres Y res RMSE
GCP #1 Al athar 3102.296 | -3030.066 | 334282.350 | 4025683820 | 0.041 -0.081 0.090
GCP #7 Right side 3113.963 | -3302.315 | 332712.350 | 4023004.750 | 0.223 0.196 0.297
GCP #10 | Bab singar 2823.380 | -3278.979 | 330887.450 | 4023634.210 | 0.039 -0.160 0.164
GCP #13 | Asuas cycle | 3070.070 | -3456.218 | 331478.610 | 4021557.190 | -0.078 -0.042 0.089
GCP #15 | Bagdad cycle | 3095.073 | -3600.676 | 330773.000 | 4020111.360 | -0.086 0.283 0.296
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X RMSE 0.8486
Y RMSE 0.4321
RMSE TOTAL 0.9523

Table 6.GCP points wi th X residual, Y residual and RMSE for 1B image using polynomial model

Point ID Input x Input 'y X ref Y ref
GCP #1 | 3302.000 | -3036.000| 334282.350| 4025683.820
GCP #3 | 2817.000 | -3391.000| 329017.890| 4022826.740
GCP #4 | 2940.000 | -2991.000| 332131.070| 4026587830
GCP #6 | 3584.000 | -2962.000| 336574.610| 4026017.900
GCP #7 | 3301.000 | -3308.000| 332712.350| 4023004.750
GCP #8 | 3471.000 | -3162.000| 334672.700| 4024208.390
GCP #9 | 2794.000 | -3142.000| 330302.370| 4025307.130
GCP #10 | 3005.000 | -3284.000| 330887.450| 4023634.210
GCP #11 | 3449.000 | -3382.000| 333266.590| 4022093.170
GCP #12 | 3582.000 | -2916.000| 336826.980| 4026489.800
GCP #13 | 3249.000 | -3464.000| 331478.610| 4021557.190
GCP #15 | 3268.000 | -3607.000| 330773.000| 4020111.360
GCP #16 | 3529.000 | -2880.000| 336680.470| 4026911.720
GCP #17 | 3097.000 | -3086.000| 332622.140| 4025444.970
GCP #18 | 3627.000 | -3277.000| 335051.360| 4022877.370
GCP #19 | 3073.000 | -2938.000| 333315.720| 4026939.260
GCP #21 | 2931.000 | -3630.000| 328404.000| 4020342.000
GCP #22 | 3009.000 | -2621.000| 334705.000| 4030127.000

Point ID X residual Y residual RMSE
GCP #1 | -0.066 1.002 1.004
GCP #3 | 0.073 -0.412 0.418
GCP#4 | 0.312 -0.392 0.502
GCP #6 | 0.867 -0.940 1.279
GCP #7 | 0.525 -0.203 0.563
GCP #8 | 0.047 -0.717 0.719
GCP #9 | 0.636 0.468 0.790
GCP #10 | 0.610 0.235 0.654
GCP #11 | -0.747 0.560 0.934
GCP #12 | -0.323 0.745 0.812
GCP #13 | 0.297 1.195 1.231
GCP #14 | -0.276 -0.104 0.295
GCP #15 | 0.194 -0.680 0.707
GCP #16 | -0.390 0.636 0.746
GCP #17 | -0.231 -0.903 0.933
GCP #18 | 0.185 -0.455 0.492
GCP #19 | -0.576 0.180 0.603
GCP #21 | -0.662 0.463 0.808
GCP #22 | -0.697 -0.419 0.813

Table 7 .GCP points with X residual, Y residual and RMSE for 1B image using polynomial model

www.tnsroindia.orgn ©IJONS
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Table 8. Check points with RMSE

www.tnsroindia.orgn ©IJONS

ISSN: 0976- 0997

point region Input x Input y X ref Y ref Xres Y res RMSE
Near al

GCP#2| mosull | 3491.000 | -3569.000| 332473.580| 4020195.890| -0.015 | -0.142 | 0.142
airport

GCP #5 | Alfaisalea | 3333.000 | -3163.000| 333755.820| 4024385510 0352 | -0.151 | 0.383

GCP Al

214 | varmouk | 2718.000 | -3315.000| 328795.890| 4023706.030| -0276 | -0.104 | 0295
cycle

GCP | Alboseif | ;46 000 | -3928.000| 334696.000| 4015826.000| -0.264 | -0.095 | 0.280

#20 village

GCP Orta

el kqlarab 3771.000 | -2321.000| 341495.000| 4032070.000| 0.148 | 0.129 | 0.196
village

Table 9. X RMSE,YRMSE and RMSE TOTAL used GCPs of poly nomial model for 1B image

X RMSE 0.4763
Y RMSE 0.6493
RMSE TOTAL 0.8053

Table 10. Show GCPs error, X RMSE, Y RMSE and RMSE TOTAL

GCPs error 1A level 1B level
X RMSE 0.8486 0.4763

Y RMSE 0.4321 0.6493
RMSE TOTAL 0.9523 0.8053

Figure 1. diagram for geometric correction process [ Hossenini et al., 2005]
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Figure 2.Showing the study area of 1A image of SPOT satellite

Figure 3. Showing the study area of 1B image of SPOT satellite

Figure 4. Mosul map scale 100.
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Figure 5.Show the location of each GCPs (A,B,C,D,E,F....)

16414



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.9 /Issue 52 February/ 2019

www.tnsroindia.orgn ©IJONS

International Bimathly ISSN: 0976- 0997

Israa Hussein and Nawal K.Ghazal

Figure 6.A image show the GCPs points
distribution on study region with check

points

Figure 7.A image after geometric correction
using polynomial model with UTM projection
,spheroid WGS84,Datum WGS84 zone37.with
23 GCPs points distribution on study region

A B D E
F G J
K L N ®)
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U

V

w

Figure 8.producing the GCPs points with their location for each points

distribution on study region with check points

Figure 9. B image show the GCPs points

Figure 10. image after geometric correction
using polynomial model with UTM projection
,Sspheroid WGS84,Datum WGS84 zone37.with
23 GCPs points distribution on study region

16416


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

RESEARCH ARTICLE

Radiological Assessment of Hazard Index for Clay Sample in Iraq

Akram M. Ali and Iman E. Turki*
Department of Physics, College of Sciences, University of Anbar, Iraq.

Received: 02Nov 2018 Revised: 03Dec 2018 Accepted: 05Jan 2019

*Address for Correspondence

Iman E. Turki

Department of Physics,

College of Sciences

University of Anbar, Iraq.

E-Mail: hommam2002@yahoo.com

This is an Open Access Journal / article distributed under the terms of the Creative Comm ons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

The concentration of the radiation dose was calculated in several types of Iragi clays obtained from
guarries at AL-Rutba region, west of Anbar province, Iraq, using sodium lodide Thallium [Nal (TI)]
detector. The clay samples are main raw material including in the industry of ceramics, bricks, cement
etc... The averagespecific activity value of 238U, 232Th and 4K and radium equivalent activity ( Raq were
calculated The indoor and outdoor of gamma dose rate have been computed and compared with
worldwide limit. So in safety range we found all results in the healthy ran ge.

Keywords: Radioactivity, Radiation Hazard, Clay, Iraq.

INTRODUCTION

The rock-forming minerals has its characteristic background radioactivity due to disintegration of potassium,
uranium and thorium that refer to all rocks have a natural radioactivi ty. It is important to know the radioactivity and
investigate the up normal levels, where higher levels indicated there is addition of these elements to rocks by a
geological process while the lower indicted a removal of these elements by for example weathering leaching process.
The main problem is to find the anomalous level that will be effect the human. Natural uranium (half -life 4.49 x 10y)
are transformed by a series of a Mona lies that emit alpha, beta particles and gamma ray until they reach the siable
lead element (Skvar, Skvar and Golovchenko, 2003). The report of the United Nations on natural radiation sources
confirms the importance of knowing the level of natural radiation activity in the environment in ord  er to assess the
exposure of human radiation (UNSCEAR, 1982). The samples from the quarries and enterer in many industries
contain quantities of radiation activity inside them, and these radiations has several risk including tuberculosis and
lunch cancer and other disease by swallowing or inhaling a mounts of free silica during mixing mud for example.
Many searchers measurement the naturel radioactivity in the most of the world such as for clay samples in
Tiruvannamalaidistrict, Tamilnadu, India by using Nal(Tl) detector. The results had shown that the activity
concentration of these radio nuclides is compared with word average values (Raghu et al.,2016). Conentrations of
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238, 232Th and “K in virgin soil and agricultural in Najaf city south western part of Iraq by using Nal (Tl) detector
given values lower than the worldwide average (Hussain ,et al., 2017). Determined the natural radioactiv ity in clays
was used as raw materials (bricks, ceramic, cement, etc.) in Albanian all results were safety and wthin worldwide
average (Anastas, 2000)As clays is the main material in different products as building materials, it was exhibit
radiation levels of uranium, thorium and potassium and the known these levels are very important to have the main
radiological hazards to workers in the quarries. The wo rk give a good understanding of the radionuclide distribution
in the quarries compare the results with the global average value of the united nations ( Report,1988).

MATERIALS AND METHODS

Samples collected from the main quarries at different dimensions, for the purpose of study the a mount of radiation

activity issued, from the AL -Rutba region west of Anbar province - Iraq.. Samples have different type and color with
total of (9) sample collected from (7) quarries, Fig.1.After samples taken in polythene bags and dried the wet samples
at room temperature and sampling configuration to grind in porcelain mill well to convert it into a  powder with

grain size 4mm (4000 microns)and began to put a quantity of each type of samples (500 grams) separately insidethe
[Nal(T1)] detector four a full hour to reach secular equilibrium. Using the count spectra for each sample, the activity
determine in Bg/kg.

RESULTS AND DISCUSSION
Specific activity

It is radiation efficiency during the mass unit of radioactive mate rial for the calculated for each of the 238, 232Th and
40K radionuclides by using relation ( Yousuf and Abullah, 2015).

N
A e T Ea M 1

Where N: count of gamma rays, ¢(Ey: The efficiency of gamma rays detector, | « (EY: The relative intensity of each
energy of the irradiated source, M: Mass the form in unity (Kg), t The time of count (3600min).

Table 1 shown the mean results of the specific activity for all samples. The highest activity value of (23&) is
(29.54®Bq/kg, while the lowest (15.73Mg/kg, with an average value of (23.449+3.8g/kg. These resultsin all samples
were less than the recommended value (35Bg/kg given by (UNSCEAR, 2000), Fig. 2. For £Th), maximum value is
(31.29@q/kg, while the minimum is (15.430Bg/kg, with an average value of (26.346+2.Bg/kg and these values were
less than therecommended value (30Bg/kg given by (UNSCEAR, 1993)except (R.R.l) was more than recommended.
The variation in these values in uranium and thorium reflect the thorium accompanies uranium in the magmatic
series (Moura et al., 2011) Thorium activity concentration is higher than uranium one due to difficultly of thori um
migration from the minerals crystals lattice because of its greater ionic radius, besides the uranium have a great
dispersions and nobility that causing fall back from the crystals.

The present results of specific activity of (“K) have shown that values of specific activity for ( 4%K) in all samples were
less than the recommended value of (400Bg/kg given by (UNSCEAR, 2000) as it is shown in the Fig. 2. The clay
content a main minerals that consider as main sources of potassium either released from the surfaceof clay particle or
absorbed inside layer crystal lattices as it is has large size that cause fixed potassium ion . So this content mayppear
as high values as our samples in calculation.
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Radium equivalent activity (Ra eq)
To represent the activity concentrations of 238U (?%Ra),2%?Th and “°K by a single quantity, which takes into account the
radiation hazards associated with them, a common radiological index has been introduced. The index is called
radium equivalent activity ( Raqg which is used to ensure the uniformity in the distrib ution of natural radionuclides
238 (?%%Ra),2?Th and 4K and it is given by the following relation ( VosniakosZavalaris and Papaligas, 2003)
Raeq (Bg/kg = Au + 1.43Am + 0.07 7Aoo 2
Where, Au, Am and Ak are the specific activities cancentrations of 238U, 232Th and 4K in (Bg/kg units. The highest
value (88.439Bqg/kg and the lowest value (48.85Bqg/kd, with mean value (78.482+8.01Bg/kg, as it shown in Table 2,

are presents that radium equivalent activity in all samples were less more than the recommended safe limit of (370
Ba/kg (OECD, 1979), as its show in Fig. 3, and this refer to no significant radiological hazard for all samples.

Annual effective dose equivalent

The estimated annual effective dose equivalent received by a peson was obtained by using a conversion factor of
(0.7Sv/Gy), which was used to convert the absorbed rate in air to human effective dose equivalent with an out door
occupancy of (20%) and (80%) for indoorsand by using the following relations (UNSCEAR, 1993 :

(AED) in (mSvly) =D 5(nGy/h) x 10%x8760 h/y x 0.80 X (0.7 SV/IGY).....ccvvvvieininannnn. 3

(AED)out (MSV/y)=D 5(nGy/h) x 10¢x 8760h/y x 0.20 x(0.7 Sv/Gy).

The total effective dose, Aw= Ain + Ao, are ranged from 0.139 to 0.249 and still less than (1) that given by (UNSCEAR,
2000),Fig. 4. All results are shown in Table 2. This indicate that the doses come from ionize radiation that may came
from radiation of uranium and thorium are less than the recommended dose level for exposure of the worker in the
quarries.

Absorbed gamma do se rate © o

Outdoor air absorbed gamma dose rate © 7 in (nGy/h) due to terrestrial gamma rays at (1 m) above the ground
surface which can be computed from specific activities using the following relation with main coeffi cients:

D 5(NGy/h) = 0.462A0 + 0.604Am + 0.04L 7Aoo 4

The value that estimated for absorbed dose rate D) was found in range 40.650 to 22.574nGy/h with average value of
36.147+3.61Gy/h, as it is shown in Table 2. The present results shows that were less than the recommendedalue of
55nGy/h for the absorbed gamma dose rate given by (UNSCEAR, 2000), Fig. 5.

Activity concentration index (I 9

This index used to estimate the gamma radiation that combined with concentration of specified natura | radionuclide
which calculated by (Mohammed and Jazzar,2013)

A An Ac
15C 10C 150(

16419


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS
Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

Akram M. Ali and Iman E. Turki

The highest value of activity concentration index was found in (R.W.K) sample which was equal to (0. 319), while the
lowest value of activity concentration index was found in (R.R .C) sample which was equal to (0.177), with an average
value of (0.285+0.028) as it is shown in Table 2. All samples has less than the recommended value dfl) for the
activity concentration index given by (UNSCEAR, 2000), Fig. 6.

External and internal in dex (H)

The internal hazard index (Hin) gives the internal exposure to radon that lead to cancer and shortlived progeny of
radon. The internal hazard is given by the relation (Jose et al. , 2005):

LA A A
" 185Bq/kg 259Bq/kg 4810Bq/kg

To give the externa gamma radiation jet from clay sample one must evaluate the external hazard index that given by
relation (Beretka & Matthew, 1985):

H al Ary al dil...
® 370Bq /kg 258Bq/kg 4810Bq/kg

The internal and external hazard values must be less than unity in order to keep the radiation hazard to be pettiness.
The calculated values of two indexes are shown in Table 1and Fig.7. Radioactivity may cause harm tothe population
if the calculated value is higher the unity, so the results show values bellow limit for two indexes.

CONC LUSIONS

Form the observation a fall the results obtained and comparing them with the global limit it was fou nd that the
specific effectiveness values®8 and 4K were within the permissible limits ( 35Bg/kg to%%¢ U and (400Bqg/kg “K [8], as
for 232Th wh ere there was a value for a specimen higher than the limit which is (30Bg/kg UNSCEAR (2000), this is due
to the geological nature of the studied area. This study also showed that all other results of the absorbed dose, the
annual effective dose and the radium efficacy of the equivalent of the studied samples were all of which are within
the internationally permitted limits are not dangerous to living organisms, andthe internal and exte rnal Hazard
present in most of the studied are relativity lower that the average of world wide, as it acceptable dose limits of the
UNSCEAR (2000), it can therefore be inferred from the results obtained that the people living in AL -Rutba area
generally receive acceptable dose.
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Table 1. Activity concentration of Radionuclide and Hazard Ind  exes (Internal, External)

Code Activity concentration(Bag/kg) Hazard indices(Ba/kg)
Samples name
samples U-238 K-40 Th-232 Hin Hex

R.R.C Rutba Red Clay 15.730 143.570 15.430 0.174 0.132
R.Z.S Rutbazfl al -selka 17.080 243.820 27.820 0.250 0.204
R.W.K Rutba White Kaolin 29.540 231.550 28.720 0.319 0.239
R.R.I Rutba Red Iron 23.420 233.250 31.290 0.296 0.233
R.F RutbaFeldspare 27.320 173.760 27.530 0.290 0.216
R.A.C RutbaAmij Clay 23.680 288.910 26.820 0.292 0.228
R.W.C.C Rutba White Clay colored 25230 183.910 29.210 0.287 0.219
R.W.C.W | Rutba White Clay Woolen 18.760 202.430 28.050 0.252 0.201
R.R.C.C Rutba Red Clay Colored 27.370 263.210 26.810 0.306 0.232
Ave _ 23.44% 225.43% 26.346+ 0.275 0.212+
3.9 37.6 25 0.032 0.022
SD — 11.82 45 46.17 0.043 0.032

16421


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.9 /Issue 52 February/ 2019

Akram M. Ali and Iman E. Turki

International Bimathly

Table 2. Main hazard indices that calculated for clay samples.
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Code s | Raeq Ds Effective dose (mSvly) | 5Bq/k)
samples amples name (Ba/kg) (nGy/h) AEDin AEDout AED tota aka
R.R.C Rutba Red Clay | 48.850 | 22.574 0111 0.028 0.139 0.177
RZF Rutbazfl al-selka | 75.637 | 34.862 0171 0.043 0.214 0277
R.W.K R”t}i’zo\lli\:]h'te 88.439 |  40.650 0.199 0.050 0.249 0.319
RR.I Rutba Red Iron | 86.125 | 39.446 0.194 0.048 0.242 0.312
R.F RutbaFeldspar 80.067 36.496 0.179 0.045 0.224 0.287
RA.C RutbaAmij Clay | 84.279 | 39.187 0.192 0.048 0.237 0.309
rRw.c.c | RubawhiteClay | o) o) | 35968 0.181 0.045 0.226 0.291
colored

Rw.cw | RutbaWhiteClay |, oo | 5/ 059 0.167 0.042 0.209 0.270
Woolen

Rutba Red Cl

RR.C.C ubaRedtlay | g5 975 | 30.814 0.195 0.049 0.244 0.303

Colored
Ave - 78.482| 36.147+ 0177+ 0.044+ 0.220
+
+8.01 3.6 0.018 0005 | +0.0115| 0-285£0.028

Sb Standard 12.037 553 0.027 0.006 0.043

deviation

Fig.1. Represented the region of clay samples, west of Iraq.
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Fig .2.238J, 232Th and 4K concentration in samples.

Fig.3. Raeq(Bg/kg) concentration in samples
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Fig.4.Indoor and outdoor Annual Effective Dose Equivalent.

60 - 1 -
50 - 0.8 -
40 - 0.6 -
30 - 0.4 -
20 - 0.2 -
10 - O | I | | I I 1 I 1 1 | | 1 1 . /9
0 A | | | 1 I 1 I I O
VUL IR
ENSEF 0502 T Q‘Sg’&p\&“\
rEZE a2zl NERC
X g T =9 ~v'CliZl
Fig. 5. Absorbed dose rate (D 9. Fig.6. Activity concentration Index (I 9.
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Fig. 7. Internal and External Hazard Index.
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ABSTRACT

The present research examines the socio economic impact of Afghan refugees on the indigenous
population of Balochistan. The protracted refugees generated drastic changes in the socieeconomic,
environmental, political and cultural aspects on the host communities. The factors included in the st udy
were; health, education, economic, shelter, social disorder, insecurity, unemployment, spread of arms,
cheap labouring.Universe of the study was Balochistan. Calculated sample of the study was 770.
Stratified proportionate sampling was used for the distribution and allocation of the response unit. The
techniques for the data collectionwas a structured questionnaire for the local population. SPSS wasused
to analyse the data. Chi square test and phi values were used to examine the relationship among the
bivariate tables and their significance of the relationships. It is found that protracted refugees | eave out
drastic impacts on the local population sociall y and economically. As their health, education, economic
activities, water and sheltering are extensively affected by the refugees as well as the refugees isecure
the local people in their own residential areas.

Keyw ords: Refugees, social impacts, econorit impacts, social disorder, insecurity.

INTRODUCTION

Refugees, one of the key factor in the distribution and composition of the population growth in a co untry and leave
out drastic changes in the social, economic, environmental, political and cultural aspects of the host communities.
However, the effects on the mentioned aspects are seemingly insufficiently documented in the local, national and
international levels as well, mainly in the third world countries because the data required for the assessmentof
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impacts has never been collected or published sufficiently, mainly the negative impacts of protracte d refugees.
Though the protracted refugees in poor developing countries are considered burdens and are the key actors bringing
out social changes in the country.According to the 1951 Convention Relating to the Status of Refugees (“Refugee
Convention”), a refugee is a person “who owing to a well -founded fear of being persecuted for reasons of race,
religion, nationality, membership of a particular social g roup, or political opinion, is outside the country of their
nationality, and is unable to or, owing to such fear, is unwilling to avail him/herself of the prote ction of that country”.
(UN, 20009).

Worldwide, 68.5 million people were displaced forcefully owing to oppression, conflict, war or generalized violence
by the end of 2017.Hence, the record of the forcibly displaced population still remained at a high r ecord in 2017 as
well. In spite of this, forcefully displaced population were 68.5 million and th e refugee population was 25.4
million.From this 25.4 million refugees, 19.9 million refugees are under the mandate of UNHCR and th e remaining
5.4 million Palestine refugees come under the mandate of URWA. Internally Displace people are 40.0milion and
asylum seekers are 3.1 million. (UNHCR, 2018).According to UNCHR official webpage, 1,395,592 Afghan refugees
are registered in Pakistan till August 2018. Among them 801,221 lives in KPK, 319,242 lives in Balochistan, 161,042
lives in Panjab, 63,104 in Sindh, 3,340 in Islamabad, 13,735 in FATA, 3,903 in Azad Jammu and Kashmir and 5 in
Gilgit Baltistan. (UNHCR, 2018 August).

Indeed, the arrival of refugees create sociepolitical divisions, weaken the territorial sovereignty, threaten the local
balance of power in host communities, and so on. These factors result in human rights violation, institutional
breakdown and put strains on the local and national economy such as an increase in prices, insufficient provision of
social services, overuse of existing infrastructure, fierce competition for jobs in the labour markets of host
communities have a detrimental effect on wages and employment opportunities. Crowding of labour mark ets and
schools also reduces the opportunity, causing crime, increasing the likelihood of offenses in host communities.
Besides this, the security and military issues have disabled the government to provide basic services resulting in an
insufficient and ultimate increase in inequality and leading to the deterioration of social cohesion . Other factors
include; formation of armed groups, economic incentives for dissidence, unprotected borders subject to smuggling of
weapons and the spread of transnational networks, and an overstrained security institution that cann ot cope with the
challenges brought upon by the flow of displaced persons (UN, 2015).

Afghans, who sought refuge in Pakistan after the Soviet invasion of Afghanistan are still living in Pakistan. Among
the Afghans 70% are uneducated and even they do not show interest in their children's education. They work for
lower wages than Pakistanis. These labours are hired in business, transport and construction sector.Beside this,
Afghans who live in Pakistan do not pay taxes. Afghan trades have earned billions and not paying a p enny in taxes.
They have put the heavy burden on the local businessmen and as well as the revenue department. In addtion, the
political instability, energy crises, high rate of unemployment and tense relationships between the Pakistan and
Afghanistan were the causes. Afghan refugees are considered to be extra pressure on the society and economy of
Pakistan.Furthermore, the Afghans are not only involved in mafias, like drugs and arms trafficking into Pakis tan but
also a large number of Afghans are involved in the culturall y unacceptable issues like paedophilia and human
trafficking through the coastal belt of Balochistan (Khan, 2016).

Balochistan hosts the second biggest refugees' population in the country and facing different issues due to the
refugees. Refugees influx kept the province of Balochistan in a transitional stage of demographic change and as well
as left out the diverse impact on the local people of Balochistan. Because the refugees affected theéndigenous
population socially, economically, culturally, environmentally. Moreover, the influx of refugees increased child

labour, crime ratio, environmental pollution in the Balochistan. They also widely disrupted the soci al system of the
province with the spreads of arms and drugs. Besides these all, the refugees also increased the levels of insectyij
alienation, and tensions among the indigenous people of Balochistan. Furthermore, the bulk of Afghan refugees
affected the livelihoods of local people and increased the demands of the rentals and facilities, hiked the foodstuffs
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prices in the local markets. The refugees provided cheap labour as compared to the local labours which had affected
the lives of local people. Indeed, the Afghan is considered to be a burden for the indigenous population of
Balochistan. And the socio-economic reports of the districts and the experiences of the indigenous people can be
studied to examine the pre and post situations of the regions.

Literature Review

Watol & Assefa (2018) found that refugees affect the host population on the social and economic level. Socially the
host community got knowledge and skill but promoted crime and theft. Economically the host community  benefitted
by selling the local products and buying g oods and services but food prices hiked suddenly.Baloch, Amdadullah. et
al. (2017) found that The economic growth of Pakistan was largely affected by the Afghan refugee. This bulk arrival
of the refugee affect is short run and long run both and also lower real economic activity of the country. Finally,
hosting refugees can never be a positive point to the economy of Pakistan.Borthakur; Anchita (2017) found that
Refugees had brought a great alteration in the demography. This has led to the appearance of episdic ethnic and
secfarian violence within Pakistan. The worsening situation of the security, with an increasing number of armed
groups upraising arms against the state of Pakistan. And the country is also concerned with the grow th of criminal
activities and the increasing number of drug addicts.

From the initial phase of Afghan refugees in the country, drug trafficking became more common. And A fghans are
also involved in militant and terrorist activities in Pakistan.Taha, S.M., &Aamir, A. (2012) explore d that The socio-
economic impacts largely lie in the city of Peshawar by the Afghan refugees. The researchers found firther that there
was a tough competition between the local inhabitants and refugees on the ground realities. As family values, the
pattern of social interaction, gender, and demography had profoundly affected by the influx of refugees.World
Development Report (2011) explored that Economic, social, environmental, political and security impacts are
experienced by the nations who hosts refugees br a long term. The economic impacts of refugee presence on
neighbouring countries have been both negative (e.g. uncompensated open consumption and weight on the financial
framework) and positive (e.g. invigorated neighbourhood economies by expanding the s pan of nearby markets and
lessening ware costs).

The social effects of displaced people likewise setting explicit incorporate disparities among outcasts and non-exiles
and the subsequent social pressures, which can be diminished by improvement ventures focusing on the two
evacuees and the host networks.The development of renegade social networks and spreading of violence spreading
of arms in an extensive scale, warriors, and belief systems strong to war and arrangement of commonstrains are the
negative political and security effects of the evacuees in a nation. The existence of substantial inundations of
displaced people has additionally been related with ecological effects ashore, water, normal assets,and ghetto
development. Rahman, U (2010) explored hat refugees created security dilemma and strain for the host country.
Close to this they are associated with arms and drug dealing for the assets and have solid coordinaton with Islamic

fanatics' groups in Bangladesh. However, these refugees had createdvarious economic, social and security problems
for the host country. The illegal businesses were common and cheap labouring as well which resulted in lashes and
conflict between the hosts and refugees.

Additionally, anti -social activities were on the asent among the unregistered Rohingya evacuee community. The
social indecencies in the Rohingya people: business sexual misuse, counterfeit relational unions, tke phony
proposition of work, and the predominance of explicitly transmitted contaminations (STI)  undermine the
neighbourhood public activity and harm the steadiness of the Bangladesh-Myanmar fringe area. Justin Pini (2008)
found that African refugees in host country are the active facilitator of increasing insecurity and violence. And they
also causepolitical violence across the region.Boamah-Gyau, K. (2008) found that Liberian refugees had positive
impacts on the economics, infrastructural development, health and education of Buduburam community. And the
increase of population resulted in physical i nfrastructure development of local people. tremendous negative impacts
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on sanitation and environmental issues, land acquisition and usage, security and traditional values and
norms.Moughari, Z. K. (2007) explored that Afghan Refugees had effected the Iranlabour force because refugees
work with low wage, work harder and also do dirty jobs. But this did not affect the rate of high une mployment in
Iran becausethe demand for labour is high and the rate of unemployment is slow. Bhatti, Saad. (1987) explored tha
the presence of the Afghan refugees led towards a conflict between the refugees and local populationamong theland,
employment, animal grazing -pasture, and water supply. Moreover, the Afghan refugees' presence is also a nonstop
menace to Pakistan's intenal security and political stability.

Objectives

The main objective of the study was:
To explore the social impact of the refugees on the local population
To explore the economic impact of the refugees on the local population

METHOD S AND PROCEDURE

The present research wasquantitative and explanatory in nature. The universe of the study was Balochistan and the
target population of the study was the local population of the Balochistan. Researcher selected five districts of
Balochistan i.e. Quetta, Pishin, Loralahi, Killah Abdullah and Chaghi for the universe. Researcher got the total

population of these districts from the website of Pakistan Burue of Statistics. The calculated sample size of the
research was 770. And researcher used stratified proportionate technique of sampling for the distribution and

allocation for the respondents. Then, the researcher used a structured interview schedule for the cdlection of data.
After the data collection, the data were analysed by using SPSS and statistically testof chi square test of independent
and phi value were used for the examination of bivariate relationships.

RESULTS OF THE FINDINGS

Table No.1 shows thatthere was relationship between number of refugees and unemployment among the locals. As
the calculated value of chi square at 18 df on the level of significance 0.05 was 19.838 which was greater than théable
value of chi square which was 18.307. So, the null hypothesis was rejected and Hwas accepted. It means that there
was relationship between number of refugees and unemployment among the locals. The p-value 0.031 shows strong
significance between the number of refugees and unemployment among the locals. Thus, the observation of the
researcher in the field verified the result of test that the refugees in the private sectors were employed in a large scale
including the self -employed businesses like transport, shops, markets and labour force as well. This had reduced the
opportunities for the local residents and thus creating high unemployment rates among t he locals.

Table No.2 shows that there is relationship between the number of refugees and effect on the daily wages of local
labours. As the calculated value of chi square at df 2 on the level of significance 0.05 was 12.82Which was greater
than the table value of chi square 5.991. Therefore, null hypothesis was rejected and alternate hypothesis was
accepted meaning relationship between the presence of the refugees and effects on the daily wage othe locals exists.
The p-value 0.002 shows significant rdationship between the presence of the refugees and the effect on the daily
wage of locals. Thus, the researcher had observed during his study that the refugees were involved in most of the
labour force. Most of the labour force in the construction sector, catering, agriculture and markets was comprised of
refugees which had severely affected the daily wages of the local labour force. These refugees workel far cheaper
and had more skills as compared to the locals, thus, capturing the labour market.

Table No. 3 shows that there is no relationship between the number of refugees and access to shelter. As
calculated value of chi square at 4 df on the level of significance 0.05 was 7.738 which was lessehan the table value
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of chi square which was 9.488. Sothe null hypothesis was accepted and Hiwas rejected. It means that there was no
relationship between number of refugees and access to shelter of local people. The pvalue 0.102 shows insignificance
relationship between the number of refugees and access ¢ shelter of local people. Thus, the observation of the
researcher in the field verified the result of test that the refugees did not create any sheltering or housing problem for
the local people. As most of refugees are residing either in camps or in hutswithin the city at a road side.

Table No.4 shows that there was relationship between the number of refugees and access to educationlaservices. As

the calculated value of chi square at 4 df on the level of significance 0.05 was 31.424 which was grater than the table

value of chi square which was 9.488. So, the null hypothesis was rejected and Hwas accepted. It means that there
was relationship between number of refugees and access to educational services of local people. Th@-value 0.0001
shows strong significance relationship between the number of refugees and access to educational services of local
people. Thus, the observation of the researcher in the field verified the result of test that the refugees’ children are

also admitted in the same schools of the local communities. This had created overcrowded on the schools because
these schools had already limited facilities.

Table No.5 shows that there was relationship between number of refugees and access to healthcare seices of local
people. As the calculated value of chi square at 4 df on the level of significance 0.05 was 16.439 which was greate
than the table value of chi square which was 9.488. So, the null hypothesis was rejected and hwas accepted. It means
that there was relationship between number of refugees and access to healthcare services of local people. The-palue
0.002 shows strong significance relationship between the number of refugees and access to healthcarservices of local
people. Thus, the observation of the researcher in thefield verified the result of test that the refugees are also
admitted in the same hospitals of the local communities. This had created overcrowded on the healthcare services
because these healthcare services had already limited facilities.

Table No.6 shows that there was relationship between the number of afghan refugees and level of social disorder in

the local community. As the results of the hypothesis indicated that the calculated value of chi squ are was9.638
which was greater than the table value of chi-square which was 9.488. Hence, the null hypothesis was
rejectedwhilealternate hypothesiswas accepted meaningthat the relationship between the number of afghan refugees
and level of social disorder in the local community exists. The p-value of 0.047 showed that there was significant

association between the number of Afghan refugees and level of social disorder in the local community. Thus, the
researchers concluded that most of the local communities were suffering from the social disorders in the society
although it was approved by the results. This highlighted that these societies had lost their all tr aditional social

values which existed prior to the arrival of refugees and had adopted the cultural norms and values of the refugees.

CONCLUSION S AND DISCU SSION

Thus, the researcher concluded that the refugees had effected the lives of local people in various apects of as social,
economic, and cultural. The data had been collected primarily and had been analysed through the SPSSprogram and
the following ¢ onclusion had been drawn from the analyses of the data.

Economic Impacts

The research data revealed that the influx of mass refugee created economic impacts on the host poplation. The data
shows that approximately 58.0% of the respondents had insufficient opportunities to make a living due to the

refugees while 18.0% of the respondents had sufficient opportunities to make a living due to the refugees. This
finding is supported by Doris Carrion (2015) that the local population of Jordon felt a fear over t he competition for
the resources and opportunities because of the existence of thousands of refugees in the heat of dis rather than in
camps. It is obvious that refugees effect the livelihood of the local people. Furthermore, the reseach data indicates
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that approximately 65.0% of the respondents agreed that unemployment is causing tension in their community which

is supported by the findings of the Calderén -Mejia, V., Canti-Bazaldla, F. &Chaitani, Y. (2015) & Rubenstein, (2016)
that mass influx of the refugee generate a severe competition in employment opportunities in the host market.
Beside, this the research data revealed that approximately 75.0% of the respondents told that labourforcewas very
cheap in their community due to refugees and 25. % of the respondents told that labour forcewas not cheap in their
community due to refugees.The availability of cheap labour forcewas affecting the daily wages of loc al labours.
Moreover, the refugees labour worked cheaper than the locals in construction work, catering work, housekeeping
work, and other similar works. This finding was supported in the work of Moghari, (2007) that Afghanis worked
with low pay in manual jobs even though they were hard jobs. They could also work more efficiently t han Iranians
and the cost of the production decreased with Afghan workers.

Furthermore, the research data explored that approximately75.0% of the respondents viewed that refugees are
burden on the national income and economy of the country.Lozi (2013) explored this indicato r in his study and also

found the same results that the refugees had effected the economy of Jordan. Thus, it is clear fronthe research data
that refugees affected the livelihood, employment opportunities, local labour wage, and burden on th e economy of
the society.

Social Impacts

The research data revealed that the arrival of refugees had created burden on the resources of thedcal communities,
like health, education, water, shelter etc. This finding was also reflectedin the work of Yigzaw (20 13) who found that

depletion and reduction of the local resources like firewood, buildings materials and health, educat ion and security

issues were the effects of refugee influx in the local community. The data in the research indicated that the
approximately 28.0% of the respondents told that they felt unsafe in their homes while 18.0 % of the respondents of
the opinion that they felt unsafe at the markets and stores, 16.0 % of the respondents told that they felt unsafe in the
streets, mosques, schools and workpla@s due to the refugees.Hence majority of the respondents were of the view
that the presence of the Afghan refugees had increased the crime rate in the community and most of ¢imes which

were taking place in those communities were; killing, theft, snat ching, abduction and smuggling.

Hence, research data also revealed that most of the respondents told that arm supplying was common in the
communities where the Afghan refugees were inhabiting. Approximately 67.0% of the respondents told t hat refugees
used the local politics or such sources in order to get nationality and national identity card and told that refugee
camps were safe place for the terrorists. Approximately 51.0% of the respondents told that the level of crime and
safety and social disorder was high in the community. The finding is supported by the Hilali, A.Z (2002) that the
Afghan refugees posed an alarming threat to Pakistan security. Internally, the refugees created political, economic,
social and cultural problems for Pakistan. And also introdu ced the Kalashnikov and drugs culture. They also
strengthened the sectarianism and Islamic fundamentalism in the country. Further, the Afghan war and refugees had
shattered the Pakistan international image, spreading a narrow and violent face of Islam inte rnationally throughout
the globe. Thus, the refugees had affected the existing infrastructure of the society like health, elucation, water,
shelter services of the local community and also multiplied the crime rate in the local communities.

Recommendation s of The Study
All the variable selected for the research work were significant to prove the socioeconomic impacts of the refugees on

the local population of the selected districts of Balochistan. From the study, the researcher had drawn some of the
recommendation which are:
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x In order to address the issue of refugees, policies of national government and international organiz ations must be
inclusive to take the potential impacts of the refugees on the local community and their population must be taken
seriously.

x The international organizations and national government should initiate the policy of burden sharing . The
burden sharing policy should be for the local and refugees both.

x The state should clarify the laws regarding the status of the refugees and those laws should be implemented
properly throughout the country.

X The refugees need to be kept in the premises of the refugee camps only, where all the facilities shald be available
within the vicinity of the camps.

X The protracted refugees should be provided the same standard of the education as in other parts of the country.

x Separate facilities like health, education, water, and infrastructure should be provided to the refu gees within their
camps.

x The skills of the labour force of the refugees should be usedprivately by the government only for the purpose of
boosting the local economy of the areas.

X The vocational trainings of the refugees should be arranged in order to make them independent from t he state.

X They should be repatriated according to the international laws of the refugee.
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Table. 1 Contingency Table Showing the Relationship between Number of Afghan Refugees and Unemployment

U I t Al Local
Opinion about Quantity nemployment AMONg ~ocals
Strongly . Strongly | do not Total
of Refugees Agree Neutral Disagree .

Agree Disagree know
High Number of 87(80.6)| 133(131.3)| 31(32.1) | 23(25.3) | 26(27.9) | 25 (27.9) 325

Refugees ) ' ' ’ ’ '

Normal Number of
Refugees 74(78.1)| 132 (127.2)] 28 (31.1)| 23(24.5) 36 (27.0) 22 (27.0) 315
Low number of
2.2 4 2 17 (12. 14 (10.1 4 (11.1 19(11.1 1

Refugees 30 (32.2)| 46 (525) (12.8) (10.1) (11.1) 9(11.1) 30
Total 191 311 76 60 66 66 770

Table 2.Contingency Table Showing the Relationship between Number of Afghan Refugees and Wage Affect of
Local Labours

Opinion about Quantity of Refugees Wage c\)(felzocal labour effected by ilifugees. Total
High Number of Refugees 231(242.7) 94 (82.3) 325
Normal Number of Refugees 256(235.2) 59(79.8) 315
Low number of Refugees 88(97.1) 42(32.9) 130

Total 575 195 770

Table 3. Contingency Table Showing the Relat ionship between Number of Afghan Refugees and Access to
Shelter

. . Access to shelter
Opinion about Quantity of Refugees High Moderate Low Total
High Number of Refugees 154(153.6) 149(146.0) 22(25.3) 325
Normal Number of Refugees 160 (148.9) 127(141.5) 28(24.5) 315
Low number of Refugees 50(61.5) 70(58.4) 10(10.1) 130
Total 364 346 60 770
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Table 4. Contingency Table Showing the Relationship between Number of Afghan Refugees and Access to

Educational Services

. . Access to education
Opinion about Quantity of Refu gees High Voderate Low Total
High Number of Refugees 204 (194.2) 102(111.4) 19(19.4) 325
Normal Number of Refugees 206 (188.2) 91108.0 18(18.8) 315
Low number of Refugees 50 (77.7) 71 (44.6) 9(7.8) 130
Total 460 264 46 770

Table No.5 Contingency Table Showing the Relationship between Number of Afghan Refugees and Access to

Health Services

Opinion about quantity of refugees - Access to health Total
High Moderate Low

High Number of Refugees 203 (187.8) 112(120.3) 10(16.9) 325

Normal Number of Refugees 184 (182.0) 109(116.6) 22 (16.4) 315

Low number of Refugees 58 (75.1) 64 (48.1) 8(6.8) 130

Total 445 285 40 770

Table .6. Contingency Table Showing the Relationship between Number of Afghan Refugees and Social Disorder

. . Social Disorder

Opinion about quantity of refugees High Voderate Low Total

High Number of Refugees 209(198.8) 95(102.1) 21(24.1) 325

Normal Number of Refugees 198(192.7) 94(99.0) 23 (23.3) 315

Low number of Refugees 64 (79.5) 53(409) 13(9.6) 130

Total 471 242 57 770
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ABSTRACT

In this study pure (PVA) polymer film and films of [PVA:PVP] polymer blends at weight ratios
((J100:0], [90:10], [80:20], [70:30], [60:40], [50:50], [40:60], [30:70], [2D):800:90], wt%) preparation
using the casting method. The optical properties of [PVA:PVP] polymer blends films have been studi ed.
The transmission and absorption spectra have been recorded in the wavelength range (1961100) nm, the
effect of the weight ratio of the [PVA:PVP] polymer blend film on the optical parameters ( transmittance,
absorption coefficient) have been studied, the practical results have showen that the transmittance of
[PVA:PVP] polymer blends films decreases with the increase of the weight ratio for (PVP) polymer ,
while the absorption coefficient increases with increasing the weight ratio of the (PVP) polymer. T he
results also revealed that electronic transitions are indirect, and that the energy gap increases tlen
decreases with increasing the weight ratio of the (PVP) polymer, while Urbach's energy decreases with
the increase of the weight ratio for (PVP) polymer.

Keyword s: Polyviny Alcohol (PVA), Polyviny Pyrrolidone (PVP), Optical Properties, Energy Gap (E),
Urbach Energ (Eu), Films, Polymer blend.

INTRODUCTION

The subject of polymer blends has been one of the primary areas in polymer science and technology oer the past
several decades. As new areas of interest develop in polymer science, polymer blends technology oft&@ becomes an
important segment [1]. Polymer blends offer versatile industrial applications through property enhan cement and
economic benefits. The blending of two or more polymers of similar or dissimilar natures has been p racticed for
many years [2]. Polymer blends are defined as any combination of two or more polymers resulting from common

processing step [3]. These blends are used to improve some thermal, physical and mainly mechanical poperties of
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polymer [4]. The use of polymer blends and alloys has grown so fast compared with other polymeric materials
system mainly because of their low cost and their acceptable performance [5]. Polymer blends and allboys have
received a great interest due to their essential specifications which are demanded in many applications. These
specifications are formulated by contribution of the properties of each component that forms the ble nd [6]. In general,
blends are made by mixing of homo polymers or copolymers which have different chemical structures. T he blends
may be named as binary, ternary, quaternary depending on the number of polymeric components, which comprise
them [7].

EXPERIMENTAL PART

In the preparation of polymer blends films we are used Polyvinyl alcohol (PVA), which is product by Central House
(P) Ltd of India with molecular weight of (13000 -23000) g / mol, and Polyviny Pyrrolidone (PVP) K-30, is product by
India's (HIMEDIA) company with molecular weight (40,000 g / mol). A pure (PVA) polymer film and [PV  A:PVP]
polymer blends films was prepared using the c asting method by using special molds made of glass. The pure (PVA)
polymer film was prepared by adding a certain weight of (PVA) polymer to distilled water using a m agnetic sterrier
for (1/2h) at (80 °C) to obtain a homogeneous solution, and then pour the solution in a special glass mold placed on a
mild surface until the solvent evaporates to obtain the pure (PVA) polymer film. In order to prepare the [PVA:PVP]
polymer blends films, certain weight ratios of (PVA) polymer were mixed with certain weight r atios of (PVP)
polymer and the distilled water was added using the magnetic stirrer for (1/2h) at (80 °C) to obtai n a homogeneous
solutions, the solutions are then poured into special glass molds placed on a mild surface and left until the solvent

evaporates to obtain the [PVA:PVP] Polymer blends films. The thickness measurement are mode by using digital

micrometer, the thickness of the [PVA:PVP] polymer blends films is (40+£0.05) um. The absorbance and transmittance
measurements were carried out using a Shmadzu UV/VIS -160A double beam spectrophotometer in the wavelength

range (1901100) nm.

RESULTS AND DISCUSSION

Transmission Spectrum

Figure (1) shows the transmission spectrum as a function of the wavelength of the pure (PVA) polymer film and
[PVA:PVP] polymer blends films with different weight ratios, the figure shows that the transmittance increases by
increasing the wavelength and for all polymer blends films, and then the transmittance appears almost constant at
the long wavelengths and for all polym er blends films, and when adding (PVP) polymer to pure (PVA) polymer with
different weight ratios we show a decrease in transmittance due to the form of a layer of covalent bonds between
chains of (PVA) polymer and (PVP) polymer which reduces the transmit tance of incident light especially at short
wavelengths, also the reason for the decrease of transmittance when mixing of (PVA) polymer and (PVP) polymer
with different weight ratios, so that the electrons in the outer orbits of added (PVP) polymer can a bsorb the
electromagnetic energy of the incident light and then the electrons move to higher energy levels, this process is not
accompanied by the emission of radiation because the electrons that move to the upper levels have ocupied vacant
positions of th e energy bands, so that a part of the incident light is absorbed by the material and can not penetrae it.
The pure (PVA) polymer film has the highest transmittance due to the absence of free electrons (Any sense that the
electrons associated with atoms by covalent bands), and this occurs because break the electronic connection and
direction of the electron towards the valence band needs a photon with high energy [8].

Absorption Coefficient

Figure (2) shows the absorption coefficient as a function of the wavelength of pure (PVA) polymer and [PVA:PVP]
polymer blends films with different weight ratios, we note from the figure that the absorption coeff icient is small at
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low energies, this means that the possibility for electronic transition is low because the energy of the incident photon
is not enough to move the electron from the valence band to the conduction band ‘™ A aiilfigh energies the
absorption coefficient is great, which means that there is great possibility for electronic transiti on, consequently the
incident photon energy is sufficient to move the electron from the valence band to the conduction ba nd, meaning that
the incident photon energy is larger than the energy gap [8]. The absorption coefficient helps to kn ow the nature of
electronic transition, and found that the absorption coefficient of pure (PVA) polymer film and [PVA :PVP] polymer
blends film s with different weight ratios is less than (104 cm) which means that the electronic transition is indirect,
we also note from the figure an increase in the absorption coefficient when mixing of (PVA) polymer and (PVP)
polymer with different weight rati  0s[8].

Energy Gap of the Allowed Indirect Transition

"e2>Z10Y01l e'” el e'Z15>ZSe " — @ VL eZ ™MZ LI DZATFHCL A ™ML "0l ™MZ>Z210 U1 ™TeC¢-
[PVA:PVP] polymer blends films with different weight ratios, and it is the best straight line  to pass most points after
the absorption edge and then extend a tangent line to cut the photon energy-axis (x Sj'ce (il S«1 ™2 =0 Which* ™ i
represents the value of the energy gap for the allowed indirect transition. Table (1) shows the energy gap values of all
polymer blends films. We note from the table that the value of energy gap of a pure (PVA) polymer fi Imis (4.31 eV),
but when mixing of (PVA) polymer and (PVP) polymer with different weight ratios, the energy gap valu e starts to
increase slightly by increasing the weight ratio of (PVP) polymer to reach a higher value at weight ratio (40% w t%) of
(PVP) polymer, but after this weight ratio, the value of the energy gap starts to decrease slightly by increasing the
weight ratio of (PVP) polymer. This is due to the interaction between the (OH-groups) of the (PVA) polymer and the
(CH-Groups) of the (PVP) polymer and this can affect on the degree of mixing of the mixture [9].

"e25710Z01 @' @l1e'Z157Z¢8e’ " —@'"™1cZe ZZ—10c— ... 018 —e1™ ' "e” _ Xy 7w ¢1l ™1 e1™
polymer blends films with different weight ratios, the Urbach energy represents the widh of the allowed localized
states within the energy gap and is calculated by taking the inverted value of the linear line slope of the exponential
region, We note that the value of Urbach energy for the polymer blend is reduced by the increase of the weight ratio
of (PVP) polymer, this indicates that the (PVP) polymer has a greater structural disturbance compared with the
[PVA:PVP] polymer blend [9]. The change in the value of Urbach energy to all polymers blends (a decrease in the
value of Urbach energy with the increase in the weight ratio of (PVP) polymer) ca n be understood by looking at the
concept of kinetics as proposed by (Mott and Davis) which reveals that blend greatly affects the Urbach energy. The
blend process introduces additional defect levels in the polymer material. It was found that the den sity of the
localized levels corresponded to the concentration of these defects and therefore with the weight ratio of the (PVP)
polymer. Increase the weight ratio of the (PVP) polymer may cause overlapping localized levels of di fferent color
centers and stretchin the kinetics gap, and that this interference may give evidence of the great change in the Urbach
energy when the weight ratio of polymer (PVP) is incrased in the polymer material (PVA) [10]

The main conclusions of this study were:

™ The absorption coefficient of [PVA:PVP] polymer blends films increased with increase the weight ratio of the
(PVP) polymer, while the transmittance of [PVA:PVP] polymer blends films decreased with increasing t he weight
ratio of (PVP) polymer.

™ The absorption coefficient of [PVA:PVP] polymer blends films with different weight ratios is less than (10 4cm?)
which means that the electronic transition is indirect.

™ The value of the energy gap for the allowed indirect transition of [PVA:PVP] polymer blends films in creases and
decreases by increasing the weight ratio of the (PVP) polymer, and all these values of the energy gapare greater
than the value of the energy gap of a pure (PVA) polymer film, while Urbach energy decreased by inc reasing the
weight ratio of the (PVP) polyme r.
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Table 1. Energy gap values of the allowed indirect transition for [PVA: PVP] polymer blends films
with the weight ratio of the blend.

Blending Ratio of [PVA:PVP] (wt%) Eq (V)
[100:0] 4.31
[90:10] 5.23
[80:20] 5.24
[70:30] 5.25
[60:40] 5.26
[50:50] 5.12
[40:60] 5.04
[30:70] 5.02
[20:80] 5.01
[10:90] 5.00

Table 2. Urbach energy values for [PVA:PVP] polymer blends films wi  th the weight ratio of the blend.

Blending Ratio of [PVA:PVP] (wt%) Eu (meV)
[100:0 659.6
[90:10 128.7
[80:20° 125.7
[70:30 120.03
[60:40° 112.56
[50:50 112.22
[40:60 109.11
[30:70 106.28
[20:80° 104.34
[10:90 102.3
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Figur e 1. Transmission Spectrum as a function of the wavelength for [PVA:PVP] polymer blends films
with different weight ratios.

Figure 2. Absorption coefficient as a function of the wavelength for [PVA:PVP] polymer blends films
with different weight ratios.
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Figure 3. Energy gap of the allowed indirect transition for [PVA:PVP] polymer blends films with
different weight ratios
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Figure 4.Urbach energy for [PVA:PVP] polymer blends films with different weight ratios
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ABSTRACT

The sediment transport concentration in Hilla —Diwaniya riverwas studied in this paper at Al -Hilla city in
Irag. HEC-RAS version (5.0.0) program was used for calculatingthe volume of sediment load in the
studied portion of the river. Four cross -sections along the riverreach(at0+000, 1+000, 2+000 and, 3+000)for
100 m long for each station were selected, Yang method was usedfor transport function and Ruby method

is used for calculating the fall velocity, with the Thomas (Ex5) as a sorting method. The result showed
that there is not big difference between the selected four station recording to sediment transport
concentration, velocity of flow, effective depth and effective width, and this project (Hilla —Diwaniya
river) is not useful for irrigation.

Keywords: Sediment concentration, HEC-RAS, sorting method, fall velocity.

INTRODUCTION

In rivers, Sediment transport has been widelyconsidered, resulting in numerou ssimulations that are being used to
date for load forecast. Overland flow, stream-channel erosion, bank cutting and small erosion channels made in
unconsolidated soil were the main sources of sediment in natural rivers [1]. Rivers and channels are consideed to be
vitalincomes for supply of water, irrigation, and other public uses. The bed deformation increases because of the
solid material erosion of the beds and banks of canal, which will decrease the water depth in some seats and the
capacity of the water way for navigation or hydraulic purposes were decreases. [2] In this paper, (HEC-RAS)(5.0.0)
program was used for modeling the sediment concentration for Hilla — Diwaniya river project.
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Study area description

Hilla — Diwaniya river is selected, in Al-Hilla city in Irag, located to the right of shatt al Hilla and extends from the
city of Hilla at 40 km to the Shatt al Diwaniya at 94 km from the Shatt al Hilla, it's a project of irrigation which
contains regular irrigation and drainage networks and an area of 282000 dunums)+000, 1+000, 2+000, and 3+000
stationswere specified along the river which were selected. [3]

METHODOLOGY

Determination of Input Parameters

The input parameters which were used in the program:

(n): Manning coefficient (Constant depends on channel types and description),

(Q) Discharge of water (maximum and minimum values in (m3/s)) .

Channel friction slope

Velocity of the channel (m/s)

Each parameter values were measured directly or calculated from equations or was already swred in the program .

Surveying

This stage contained the collection of all available information for supporting the simulation,it is necessary step to
calculation the difference in cross sections along the specific longitudinal part of the river, this step had completed by
using of famous satellite websites like Google earth and by using information of the river from Iragi Meteorological
Office of Water Source, Babylon governorate [3]. For the simulation of the sediment transport in the river, data for
eachcross section in research's area must be available, this data related to the shape of the cross semt and elevation
of it's water surface as shown in Figure (1). The data used for this paper werecollected from four sections in Al -Hilla -
Diwaniyariver di spersed along the study area. Discharge, velocity, crosssectional area, and observed suspended
sediment load were collected from the field measurements. Minimum and maximum dischargeequal to 4.5a nd 7.2
m3/sec respectively.The flow velocities ranges from (0.94 to 2.55) m/s.Table (1) summarized results about one cross
section.For simulation, it is necessary to provide information about the river discharge and bed's soil grad ation.
Table2and Fig.2were showed type of soil and grading in the bottom of the riv er.

Simulation by HEC -RAS Model

For this paper, sediment concentration was established using HEC-RAS [5.0.0].Figure (3) showing the HEGRAS
program main window. Formaking sediment simulation two necessary file sorts are necessary:

Geometric File

Fordeveloping HEC -RAS model, it is necessary to generate a HEERAS geometric file. Which includesriver system
representation; records of cross section; reach length, function losses, contraction and expansiondsses; and stream
intersection information. These data were entered to theprogram through the menu of cross section, geometrical data
as shown in Figure (4).[4,5]. Reach length is the distance measured between any two cross sections. The cross section
is termed by entering the stations and their elevations (x-y) records from left to the right.
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Sediment Data

Sediment data involves of the essentialrecords that related to the sediment simulation: Transport function:
using,Yang (1973) method, the formula of this method shown in Equation below [6].

Where:

. total average sediment concentration
D, . sediment diameter
S: water surface slope

: shear velocity

: critical velocity
™R11—Z-Se ELY eE @’ ¢
« :fall velocity of sediment

Bed sorting met hod
In most of the river systems, the full bed gradation is covered by a layer of coarse material called an armor layer. This
layer can be formed by static armoring or the differential transport of the finer materials. Exner 5: A three layer active

bed model (see Figure 5) that contains the ability of forming a course surface layer that will limit eros ion of deeper
material thereby simulating bed armoring. [7,8]

Fall velocity method

Currently four methods for computing fall velocity in HEC -RAS, Ruby, Toffaleti, Van Rijn and Report 12. The
employed method is Ruby, these recordsare entered to the model through the menu of sediment data (se€igure (6))

RESULTS AND DISCUSSION

In this paper, after completed inserting sediment data in the suitable places and clicked on "Run" button in the
Sediment Analysis, the program completed simulating the sediment transport data and showed the resul t in View/
Sediment Output. The results of simulation appeared that:
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f Velocity of the river changes according to the cross sction and can be noticed that the velocity drops when the
river pass inside center of Al-hilla city because of sediment concentration for all stations. (see Fig. 7)

f The concentration of sediment decreases in the part of river when pass the center of Athilla city, this could make
the problem of contamination very huge and needed heavy cost for treatment and effect negatively on human life
and activates. See Figure (8).

f Effective depth increases along the river (with channel station) for all stations as shown in Fig. (9).

CONCLUSION

The result showed that there is not big difference between the selected four station recording to sediment transport
concentration, velocity of flow, effective depth and effective width, that means this project is not usefulfor irrigation
with respect to the values of discharge, flow velocity and sediment volume, and showed that the change in river's
bed differed according to the river sections and sediment material type and the concentration of sediment
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Table 1: Summarized of surveying results (Data of Al -Hilla -diwaniya, 0+000 station)

Table 2: Soil type and grading in the bottom of the river from field.

Fig 1. Cross section of Al-Hilla - Diwaniya river
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Fig. 2. Bed Gradation

Fig. 3. Main menu of HEC -RAS software.

16447


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

Zainab Ali Omran et al.

Fig .4. Menu of cross section data for Al -hilla Diwaniya River for different stations
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Fig .5. Diagram of the mixing layers, sorting methods

Fig.6. Sediment records in HEC -RAS
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Fig.7. The relationship between velocity and its station for two stations.

Fig .8. The relationship between sediment concentration and its station for two stations
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Fig.9.The relationship between effective depth and its stat ion for two stations.
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ABSTRACT

Demolition waste is a collection of redundant materials that does not benefit the uses it collects from the
building. It consists of several layers of building materials, which are the result of demolition, r emoval,
construction and restoration in residential and commercial areas. The problem is when these materials
accumulate any building materials that have remained after the end of each item of the building and are
excessively useless and useless at the site, which affects the place, environment, money, and other
influences that affect the work. In order to solve this problem, effort s must be made by all parties,
whether implementing companies, municipalities, or specialized associations in the environment or
individuals, to reduce the pollution of the places on which the building is built and to contribute
personally to solving this problem, we should encourage industrial companies in the field of recycling
waste. This paper presents the study of the Enhancement characteristics clay soil by using Demolition
waste. The samples were taken from a newly constructed building site from a Hi lla city / Iraq and mixed
with waste ceramic dust. Increases in the percentage of dust from 0 to 50% due to decreased in propgies
of soll.

Keywords: WCD, L.L, P.L, PI, U.C.S, OMC, MDD.

INTRODUCTION

It is known that the cheapest materials in constructi on are soil, and so most of the research and civil engineer focused
on Enhancement characteristics of this soil, and one of the first methods used to Enhanced the soiis the removal and
replacement of old soil with new soil and since this method is more n egative than the positives in terms of length In
the period required for the completion of the project, which is more than 6 months, as well as the n eed for loading
and unloading equipment and the space needed to complete the work[1]. Therefore, our focus was on finding
solutions and alternative ways to Enhancement the soil. The usual ways to Enhancement the soil with additions,
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However, in this research, a new type of additive was used, which is the waste resulting from the de molitions waste

of buildings, including the waste ceramic dust residues, which are considered the cheapest types of additives, in the
first instance, and the environment can be cleared from the waste accumulated in the empty squares, Of

environmental pollution capacity [2]. The clay Sal is a soil that has the ability to expand and Swelling in the event of

submerged water and the groundwater in this type of soils cause us a lot of problems, some of which leads to the
collapse of soil and others cause distortions to occur within the soil due to lack of resistance and these factors all to
lead to the failure of soil If it is under the influence of the burdens imposed on it. However, iti s not repeated in the
construction of civil engineering, but what concerns us is the distortion in the s oil, including clay Soil.

EXPERIMENTAL PART

Clay Soil

Clay Soil is one of the basic components of bentonite, which can be obtained from volcanic weathering. Because of its
expansion properties, Clay Soil has its original size when contact with water occurs. have been used as drilling

ditches because of the Keep holes open and therefore can be used in the walls of dams and areas witthigh
groundwater. The characteristics are given as the Table 1 .

Waste Ceramic Dust Additives

The ceramic dust is one d the most important materials resulting from the demolition of buildings and to reduce of
the amount of debris resulting from the demolition can take advantage of the first materials used in the construction
of these buildings to improve the properties of clay soil [3] . The characteristics are given as the table 2

Testing procedure

The ceramic was taken from places to be demolished and then crushed in the soil laboratories dedicaed for this
purpose and then grind them by the Los Angeles device to obtain the dust that we would like to use in our various
experiments after mixing it with clay soils of 0 -50%, an increase of 5% of the total of 11 samples of soils mentioned
Previouslythat have the ability to absorb water and improve their properties later.

X Atterberg Limits.

x Standard Proctor compaction tests (S.P.T).
x Unconfined Compressive Strength (UCS).

Analysis of Test Results

Various laboratory experiments were performed and the results were obtained below.
Atterberg Limits

For a fine grain soil (silt and clay), the general properties change with water through figure 1.

a) Liquid Limit Test: (L.L, WL)
It is the water content at which the soil starts to behave like a liquid.
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b) Plastic Limit Test; (P.L, WP)
It is the water content at which the soil starts to behave as a plastic without cracks.

c) Plasticity Index (P.I):
It is the rang in a water content and We can get it from the following relationship

Standard proctor test SPT

The test was performed on the WCD with samples of a clay soil. We see thatMDD value Inversely proportional the
water content, and we can show this in Charts 2 - 3. Chart-2 shows the Maximum Dry Density (MDD) variation with

a percentage of WCD. From the chart, it is clear that the percentage of WCD Proportional with the MD D of soil goes
on increasing [4]. The MDD increases from 1.49 g/cc t01.96 g/cc when WCD is increased from 0 to 50%. The reason for
such behavior is Due to the replacement of low-Specific gravity soil particles (2.68) with higher ones (2.82) of ceramic
dust parti cles. Also, the void spaces in the soil are filled by dust particles [5]. So that the void ratio also decreases.

d = w

From the above equation we note that the relationship is Proportional between the specific gravity ( G) and thedry
density, and Inversely proportional a void ratio (). Chart-3 shows the relation between Optimum Moisture Content
with WCD%. OMC is the optimum content for water in which the dry density becomes higher at the level . Clay soil
has a large tendency to attract water molecules toward it [6]. For this reason, the optimum moisture content in this
soil is 20.6% higher in unstable conditions. When the WCD increases from 0 to 50%. Note that the value of OMC
drops from 20.6% to 15.8% [7] [8].The main reason for the low moigure content is due to the low gravity of water
molecules in the soil. This is due to the substitution between the soil particles and the dust of the waste ceramic dust

[9].
Unconfined compression strength (UCS):

Uncompressed compressive force (UCS) is lhe prevailing experience To study and analyze a stable soil by knowing
its resistance. It is the main recommended test Where specific amounts of WCD are taken from (0%-50%) which will
be added for the purpose of Enhancement characteristics soil propertied10,11]. This has been seen in the Chart 4.
Chart-4 shows the variation of Unconfined compression strength with WCD%. The Unconfined compression stren gth
test was increased in all added percentage.

CONCLUSION

Many of those interested in cleaning the environment seek to protect them from waste, whether industrial,
construction or agricultural. We are civil engineers, so we must preserve our environment from the D emolition
waste. We tried to reduce the waste of demolition because of the large quantities of them. Through the addition of
certain proportions from WCD, we obtained the: 1-Decrease the liquid limit with the increase in the proportion of
WCD and this a good feature. 2-Increase the Unconfined compression strength for all added percentage and change
the failure type from shear failure to bearing failure that may be a result from the high strain occu rs after adding
WCD.3-The characteristics of clay soil have been enhancement and the environment cleared from demolition waste.
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Table 1. The Physical characteristics of soil used

1. Grain Size Distribution (a) Gravel =0
(b) sand size% =2
(c) silt size % =25
(d) clay size % =73

2. Specific gravity =2.68

3. Atterberg’s limits (a) liquid limit % =75

(b) plastic limit % =35
(c) plasticity index % = 40

4. Standard Proctor Test ($T)

Opt. Moisture content% (a) OMC =20.6
Max. Dry Densitygm/cc (b) MDD =1.49
5. Unconfined C.S KN/m2 =55

6. Color Greyish black

7. Unified classification system CH
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Table 2. The Physical characteristics of Waste Ceramic Dust used

1. Grain Size Distribution (a) Gravel =
(b) sand size =46
(c) silt size =32
(d) clay size =22
2. Specific gravity =2.82
3. Standard Proctor Test
Opt. Moisture content% (a) OMC =17
Max. Dry Density gm/cc (b) MDD =21

Figure 1. Atterberg Limits.

Chart -1: The relation between Atterber g Limits with the percentage of Ceramic dust

www.tnsroindia.orgn ©IJONS

ISSN: 0976- 0997
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Chart -2: The relation between MDD and WCD%

Chart -3: The relation between OMC and WCD%

Chart -4: The relation between Unconfined compression and WCD%
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ABSTRACT

Histomorphology of the esophagus and stomach of wild adult grey Iragi mongoose were studied.
Fourteen samples were collectal from orchards near the Tigris River. Target organs topography, shape,
and their blood supplywere described. Histological sections were stained with routine H&E stain,
Masson'’s trichrome stain for collagen fibers and Verhoffe’s stain for elastic fibers, combined PAS + Alcian
blue for mucin type detection. Anatomically, the esophagus was narrow muscular folded tube, (13) cm
length extends dorsally to trachea at larynx level than turn gradually to left side. It was situated to the
right of thoracic aorta at tracheal bifurcation. One cm length of abdominal part penetrates the
diaphragm through the esophageal hiatus. The stomach of was simple, J shape. The stomach had
middle constriction divided the stomach into two compartments. Inner stomach surface showed ei ght
longitudinal folds in different length. Left gastric branch of celiac artery supplied both visceral and
parietal surface ofstomach thatcontinued to ventral margin of the esophageal-gastric junction to form
right artery. Histologically, themucosa of upper esophagus was stratified squamous epithelia.The
keratinization was decreased gradually toward the stomach. The muscularis mucosa was thin scattered
interrupted smooth muscles bundles. Esophageal mucous glands were restricted only in esophageal
stomach junction. Tunica muscularis was skeletal, mixed and smooth muscle fibers in cranial, middle and
caudal region respectively. The stomach lined bysimple columnar epithelia without goblet cells. The
gastric pits in cardiac region were deep and bounded by the thick band of stratum compact. The fundic
and pyloric gastric pits were shorter than cardiac pits.The gastric glands had a large numbers of
pyramidal parietal cells, chief cells, G cells and large unknown clear cells. These were simple tubular
glands more coiled towards pylorus,secretion with neutral mucin was located superficially and that with
both neutral and acid mucin were located deeply.
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INTRODUCTION

Mongooses (Herpestidae) are small, wide spread carnivores occupying various habitats from Africa to Southeast
Asia [1]. The genus Herpestes contains 10 species and is considered the oldest genus within the order Carniera [2].
The Indian gray mongoose or common grey mongoose (Herpestes edwardsii) is a species of mongoose mainly found
in southern Asia mainly India, Pakistan, Nepal, Sri Lanka and some other parts of Asia. This omnivor ous scavenger
preys on rodents, snakes, birds’ eggs and hatchlings, lizards and \ariety of invertebrates [3]. Generally, esophagus
divided into cervical, thoracic and abdominal parts. Desorption of its course was mentioned in diffe rent types of
animals [4]. The esophagus in canine and feline begins cranially at thecranial esophagealsphincter and continues to
the esophageal hiatus at the diaphragm. Anatomy of stomach was studied in different typs of animals .The simple
stomach had glandular region only in cat[5]. The stomach of domestic ruminants classified in to compound
(multilocular) , the rumen, reticulum and omasum (non -glandular region) while, abomasum, was comparable to the
glandular stomach of the other sim ple stomached domestic mammals.

Compound stomach andcharacterized by the presence of a diverticulum surmounting the fundus in pig. Horse
stomach is simple and divided into two regions; glandular and non -glandular [6]. Similar finding is reported
inhamster and rodent’'s stomach [7] respectively. Arterial blood supply of cat stomach is contributions from five
major sources [8]. Theoesophagus is lining by a stratified squamous epithelium,may be keratinized depending on
animal's diet [9]. [10]who stated that themuscularis mucosa is, however, absent cranially whileesophageal mucous
glands are present and thetunica muscularis is smooth or skeletal muscle, depending on the species. Thetunica
muscularis is different, its skeletal muscle fibers gradually transfers to smooth muscle fibers caudally in dog.While
itsrepresented by two layers of muscle fibers, inner layer ispredominant striated muscle in Rock rats [11]. The fore-
stomach of rat is lined by stratified squamous epitheliumor only the non -glandular forestomach [12]. Gastric glands
are located in sub mucosa of fore stomach and lamina propria of posterior part of the stomach in Caspian pony [13].
In rat, the cardiac glands are branched simple tubular [14]. In canines, the pyloric glands occupied the thickness of
mucous membrane [15]. The pyloric glands are simple branched coiled tubular glands and relatively shorter
compared to other gastric glands [16]. There is paucity of information regarded the Histomorphology of the digestive
organs of Iragi grey mongoose. So this research was designed to provide basic knowledge about esophgus and
stomach in this wild animal.

MATERIAL S & METHODS

Fourteen healthy grey mongooses of both sexes were used in this study. The average body weight was (350 £23)3
gm. The average body length was (54+5.7) cm,The relative length of the esophagus and stomach to théody length
was (18%,6%)cm respectively (Figl). The animals were caught from orchards near Tigris Rivers. The animals
euthanized by intra muscular administration of diazepam (1mg/1kg) combined with ketamine HCL (30Mg, 1Kg)[17].
Longitudinal incision at ventral aspect of neck, chest and abdomen was done to viewed esophagus and stomach. The
morphological parameters of the target organs included shape, length, weight and relation with other organs. Length
were recorded in centimeter (cm) using a calibrated scale. The weight was recorded in gram (gm) using the sensitive
electronic balance. The samples were fixed in 10% neutral buffered formalin, sections (5pm.) thickness of three
regions of esophagus (cranial, middle and caudal) and from stomach (cardiac, fundic and pyloric regi ons) were
taken. Sectionswere stained with routine H&E, Masson’s trichrome stain for collagen fibers and Verhoffe’s stain for
elastic fibers, combined PAS + Alcian blue (PH 2.5) for Neutral and acid mucin[18]. The thickness of the tunica
mucosa, submucosa and muscularis were recoded. The collected data were represented by mean + standard
deviation. Analysis was done using SPSS version 20 at (P<0.05).
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Esophagus

Anatomically , the esophagus was narrow amusculomembranous folded tube, which extends from the pharynx to

the stomach. It'sdivided into cervical, thoracic and abdominal parts. In cervical region, the esophagus bounded
ventrally by the trachea, dorsally by the cervical vertebrae, and laterally by the common carotid ar tery. It's curved
into left side at the thyroid gland region at second ring of trachea, but it returned to left side at thoracic inlet. In

thoracic region the esophagus become dorsally to tracheal bifurcation (Fig 2) and crossed dorsally trough

mediastinum then extended in right side of descending aor ta (Fig,3). Abdominal part of esophagus was very short

about (1) cm, penetrating the diaphragm through the esophageal hiatus, then become wide and thick. The esophagus
connects with stomach by esophageal opening.The cross section of esophagus appeared faled. The mean length of
the fresh esophagus was (13+0.8) cm. The relative length of the organ to the body length was 18% cm.

The stomach was a hollow, muscular, large dilatation organ located caudal to the diaphragm, which in tervenes
between the esophagusand small intestine, in hypochondrial region. Cranially, occupied space between lobes of
liver, caudally, bounded with jejunum and cecum, dorsally contact with spleen and part of left kidne vy, ventrally was
bounded partially with caudrate lobe of liver. In right side bounded with caudal duodenal flexure while bounded by
part of costal arch in left side. The stomach was simple( J) shaped, had light narrowing that divide d stomach into two
sac. Stomach had two opening cardiac and pyloric, two surface parietal and visceral, two curvatures lesser and
greater and two extremity. The lesser curvature was very short connected by omentum that extend to small intestine,
while the greater curvature very broad and contact with spleen which slightly extend dorsally (Fig, 4). Internally, the
stomach can divided into three main sites, including the cardiac region (around the superior opening of the stomach)
connected with the esophagus; it was thicker and rougher than other regions (Fig, 5). The fundus (the body) greater
portion of the stomach and the pyloric region (connect with duodenum).In pyloric region, there were pyl oric antrum
as a depression connected with stomach body and the pyloric canal which continues to the duodenum. The internal
surface characterized by presentnumerous of longitudinal folds, these folds appeared high and greater in size in
fundic region and decrease gradually toward cardiac and pyloric region. However, there was no clear line of
demarcation between these regions (Fig, 6).

Blood supply

The main artery that supplies stomach was the celiac artery. It had three branches; (first) the common hepatic artery
that supplies the liver. (Second) left gastric branch for stomach, this branch gives many of short vessels distribution in
both visceral and parietal surface of stomach. (third) the left gastric artery divided into two divisions; cranial and
caudal part, the cranial part of left gastric artery was supplied left surface while the caudal part was continued to the
lesser curvature near the esophageal-gastric junction to supply right side (Fig,7). Histologically, the sections of
esophagus showed some differences among cranial, middle and caudal part. However, all those regions were
consisted of four basically layers; mucosa, submucosa, muscularis andadventitia (Fig, 8). The mucosa in the cranial
region was keratinized stratified squamous epithelium; the epithelium was composed of (8 -12) cell layers (Fig.9).
While it was about (6-8) cell layers in middle region which had less keratinized layers (Fig.10). However, at the
caudal region, the epithelium was composed of (4-6) cell layers but there was no keratinization of the outer layer (Fig.
11). The lamina propria represented by connective tissue fibers and scattered by lymphatic tissue. h the caudal
region of esophagus, the collagen bundles extended to the stomach formed the (stratum compact), this hyer of
collagen was appeared as stripe extend a long of caudal region of esophagus and continued to stomahb wall.At the
esophageal stomach junction, therewere simple tubular serous and mucous esophageal glands, these glands located
in lamina propria and few number extended into submucosa, these glands were located at the site of epithelial
changed from squamous to the columnar epithelia (Fig,12,13). The nuscularis mucosa was thin and consisting of
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scattered interrupted smooth muscles bundles but become thick in middle region of esophagus. The submucosamade
up of loose connective tissue rich by collagen fibers intermingled by few of elastic fibers. No glan dswere observed in
esophagus. Thickness of submucosa in cranial, middle and caudal region of esophagus was(144, 131, 104) pym
respectively. The tunica muscularis, was distributed as inner circular and outer longitudinal laminae, it was striated
muscle fibers in cervical region (200) um in thickness, mixed in middle region with (170) um thickness and smooth
fibers in caudal region with (315)um thickness. Adventitia, this tunica contains loose connective tissue, elastic fibers
and blood vessels (Table,2), (Fi,14,15,16).

The stomach wall represented by four basic layers; mucosa, submucosa, muscularis and serosa. The stomach was
simple glandular, had three glandular regions, cardiac, fundic and pyloric region. Each region had s ome
characteristics feature differsthan the other region (Fig,17).Gastric mucosa was lined by typically simple columnar
epithelia without goblet cells (Fig, 18). The thickness of mucosa was (565, 722, 700 pm)n cardiac, fundic and pyloric
region respectively.In cardiac region, the gastric pits were extended deeply; however, it was shorter in fundic and
pyloric regions. The depth of gastric pits in cardiac, fundic and pyloric regions was (504,148, 198)um respectively.
The mucosa of stomach contain high and low folds, the mean of thickness about 665,722, 70Q um in three region
respectively (Table,3) (Fig,19,20,21). The mucosa of all parts of stomach was supported by thick stpe of collagen
fibers (stratum compactum) and two to three layers of thick smooth muscle fibers of muscularis mucosa extend
between these networks of collagen fiber (Fig 22). In general, the gastric glands in cardiac regionwere simple short
coiled glands, lined by columnar cells had elongated nuclei were located in base of glands.

There were numerous of parietal cell distributed randomly among epithelium. In addition to high numbers of chief
cells can be seen (Fig,23). The fundic region featured by thick lamina propria, simple tubular glands, the cells of these
glandsarranged as longitudinal cords, the amount of connective tissue between the glands were reduced because the
glands were tightly packed. There was large number of parietal cells in fundic region that distinguished from other
cells as chief and clear cells by their bright acidophilic staining andlarge spherical or ovoid shaped with round nuclei.
The chief cells were dark pyramidal or cuboidal shape basally positioned, there were number of clear cells which
appear spindle or elongated in shape were located in base of laminea propria (Fig, 24, 25)In pyloric region, the
lamina propria was consisted of two types of simple coiled gastric glands, there are a numbers of G cells can be
distinguished in pyloric region located in base of pyloric glands which appear as fried egg-like, bright color had
rounded nucleus centrally positioned (Fig,26,27). Submucosa was loose connective tissue, rich by ciagen,
elasticfibersand blood vessels(Fig,28,29). No glands were seen in this lamina, thickness 6 Submucosa in three region
was (151, 150,101)um respectively. Serosa was lined by simple squamous and consisted of network of collagen and
elastic fibers (Table,3). Histochemical observation reveled to positive reaction of the gastric bits and mucous ned
cells to PAS stain which appeared magenta in color (Fig,30). The superficial gastric glands appear nagenta color due
to the presence of neutral secretions while the deep glands that located in base of mucosa appearare mixed purple
blue and red color due to the secrete acid and neutral (Fig,31).

DISCUSSION

There is scarcity of morphological details of the digestive system the grey mongoose in Iragq. The eophagus in grey
mongoose appeared as a narrow amusculemembranous folded tube.The walls of the esophagus in feline are
protected from damage by hard food by presence of longitudinal folds, this allows for expansion as t he food travels
down to the stomach[19].In current study, the cervical region of the esophagus passed dorsally to the trachea at
second ring of trachea but before entering the thoracic cavity turn to left side of trachea. However, it was noticed that
the esophagus is deviated slightly to the left around the cervical region in rat, cat and dog[20]. But seemed followed
similar course that of other animals [21]. The stomach in grey mongoose was (J) in shaped, this is similar to rabbit
stomach [22]in rabbits. While its (C) shaped in dog, cat and in pigs [6]. Externally, Mongoose stomach hadnarrowing
in its middle part, this constrictionmay be co nsider as a kind of adaptation for this animal to resist shortage in
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seasonal food. However, this is unlike any stomach in all species of animals.[23]whostated that the great differences
between carnivores and herbivores are seen in these organs.This resulwere different as well as for that reported in

laboratory animals such as rat, guinea pig and hamster, by presence of a limiting ridge between glandular and non -
glandular regions [7]. The stomach of grey mongoose was simple type (glandular) or monogastric.Therefore, it
seemed like carnivores stomach [24,25]. While it is classified as a compound (glandular and nonglandular
chambers)or multilocular in ruminants [7].[26]who stated that the stomach of pig and horse where the se have
compound monogastric stomachwhile, the rat and hamster stomach have simple stomach but have separated non
glandular chamber. In the current study, the internal surface of grey mongoose stomach had longitudinal

folds,thesefolds extended in all regions of the stomach.Higher foldsweref ound in fundic region. These folds may be
occurred when stomach is empty, in addition, the presence of these folds may be allowed to more distention of
stomach after consumed large amount of food in short time as a gluttonous predator animal.However, t he gomach of
tayra has longitudinal cord to grind up and digest food because the carnivores and especially wild a nimal need
compact organs for digestion[27]. Whereas, the stomach of other animals like hamster and rabbits haw no folds at all
[7,26].

Histolo gically,mongoose esophagus had basically four layers as in all other animals; the keratinization of epithelia
was appeared clearly a long esophagus regions. However,the degree of keratinization was reduced gradually
towards stomach. The keratinization of e sophageal mucosa of gray mongoose was more in its cranial part may be for
natural of mongoose's diet, as the rats, mice, snack and rabbits, may be due to consumed hard typesof food.
However, the degree of keratinisation of the oesophagus depends on the arimal's diet [9].The presentstudy revealed
that the muscularis mucosa was thin, scattered interrupted smoothmuscles bundles.However, in dog and rock rat, its
restrict as smooth muscle fibers in caudal region of esophagus only [28,29].Whereas there is no musularis mucosain
Giant African rat [9,29].

In this study, the epithelial layer of the caudal part of esophagus had rested on the stripe of coll agen fibers (stratum
compactum).This structure firstly registered by [30] who find the stratum compactum present in sub-glandular

mucosa of stomach in carnivores only.Another report mentioned that the stomach mucosa of canineis lackingto
stratum compactum [31].In mongoose, The tunica muscularis of thecranial region of esophagus had striated skeletal
fibers and changed to mixed (skeletal and smooth) fibers in middle region then become smooth fibers in the last part
near cardiac region.These results were similarto dog esophagus[9].The mongoose is a wild animal andin need for
fast swallowed of food. This is described by [32]who stated the rate of passage of swallowed food is faster in the
striated than in the smooth muscles.In current study, the esophageal glands were restricted onlyat esophagus-
stomach junction.The gray mongoose is considered carnivoresand its food not need lubrication to facilitate their

passage.Some carnivores species lack or had less numbers of esophageal glands due to food regurgitan reflex don’t

accrue[33].Conversely, these esophageal glands are importantin herbivorous animal to facilitate rough food passage
[34].

The stomach in gray mongoose was lined by simple glandular mucosa for its three regions cardiac, fundic and
pyloric.Similar observation was reported in in ferret and dog[35].However, in herbivorous animals, i n addition to a
glandular region, there is a nonglandular region lined with stratified squamous epithelium [36]. The stomach

mucosa of grey mongoose was thrown into folds giving it a rumen like appearance. These observations are seen in
rat stomach[37]. The cardiac region of grey mongoose characterized by presence of simple columnar epithelia
withoutgoblet cells and the gastric pits were extended deeply and occupied on the thick lamina propr ia which is in
correspondence with that in dog[38]. Nevertheless, there are a distinct keratinized stratified squamous epithelium of

fore stomach of in rats, mouse, hamster and gerbil [39]. In this study,numerous of clear cells, irregular or spindle

greater cellswere located closely with chief cells in glandular area,these cells were negative forH&E and combined
AB+PAS. These cells may be havingcertain function in mongoose stomach secretion. Similar to these dks were
mentioned in guinea pig stomach, as irregular cells contact with chief cells more than parietal cell s which secrete the
histamine during too much concentration of acidity [40]. The cardiac glands of mongoose stomach were short simple
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coiled glands. Which wassimilar to that mentioned in monkeys and most of domesticanimals[41] and in Caspian
pony [42,43]. The mucosa of fundic region of grey mongoose stomach resting on thick layer of lamina muscularis and
stripe of collagen fibers (stratum compactum), this was similar tocanine stomachs[30].Thisdense fibrous membrane
may bestrength stomach wall and give protection from perforations in car nivores[44].The fundic glands of
mongoosestomach were simple tubular gland with large numbers of parietal cells;this result indicates that mongoose
stomach had high efficiencyto digest hard food.[45] who stated the described that the carnivores and omnivor es
would be expected to have higher stomach acidities than herbivores. In this study, the epithelial cells of pyloric
region showed high simple cylindrical cells, arranged regularly and compactly with basal nucleus. Th ese cells in this
region had highly mu cous secretion as reported in rat, horse and dog[37,46,47).The cardiac pits in in stomach were
deeper than in other regions of the stomach in domestic animals while, the pyloric pits were shorter [48]. In the
present study, the lamina propria of pyloric reg ionhad short and long simple coiled gastric gland that represented by
two zones dark and light respectively. Similar observation is reported in pyloric region of dog stom ach [16].
However, it'slong coiled tubular glands in stomach of domestic animals [49] histochemical reaction of thestomach
mucosa in gray mongooseafter AB+PAS stainshowedthat epithelial cells and mucous neck cells of gastrc pits had
neutral muco-polysaccharides.While the other parts of the gastric glands showed moderate neutral mucin reaction
due to acidic secretion of parietal cells. The presence of neutral mucepolysaccharidesis important to protect the
stomach wall against acid digestion[50].In cat, the gastric glands showed moderate to strong reaction to PAS-AB
stain(38). In conclusion, the histomorphological observations of the esophagus and stomach in gray mongoose
showing too much similarity to carnivorous species in which its belong.
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Table 1.Measurements of lengths and weight for target organs

Title Mean &SD absolutely Relatively
Length animal 53t 5.09 cm | e
Weight of animal 351+12.7 gm |
Length of Esophagus 13+ 0.8 cm 18%
Length of Stomach 4+ 0.5 cm 6%

Table ( 2 ) Mean thickness of mucosa, sub mucosa, muscularis and adventitia in cranial, middle and ¢ audal
regions of esophagus of the grey mongoose.

Organ Mucosa submucosa Tunica muscularis
Esophagus cranial 102 +12.5 144 £18.1 200+31.09
Esophagus\ Middle 70+18.2 131+17.7 170+28.8
Esophagus caudal 80+15.2 104+13.9 315 +26.3
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Table .3. Mean thickness of gastric pit, mucosa, sub mucosa, muscularis and serosa of cardiac, fundic and pylo ric
regions of stom ach of the grey mongoose.

Organ Gastric pit mucosa submucosa Tumca. Tunica serosa
muscularis
Cardiac region 504 £39.09 565 +38.6 151 +21.1 300420 201 +13.4
Fundic region 148 +13.4 722 £24.2 150£16.3 440+21.6 145 +17.1
Pyloric region 198 +13.4 700+31.6 101 £13.4 195 +13.4 98 +13.4
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Fig.1. Show the ratio the length of stomach | Chart.l. Chart representing the mean thickness of
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divisions the gray mongoose
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Chart.2. Chart representing the mean thickness of gastric pit, mucosa, sub mucosa, muscularis and
serosa of cardiac, fundic and pyl oric regions of stomach of the gray mongoose
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Fig. 2. Esophagus of gray mongoose (E) showing the
esophagus passes between common carotid artery (A)
and left side to trachea (T).

Fig. 3. Esophagus course thought thoracic cavity
passes in right side of thoracic aorta.

Fig.4.Stomach of grey mongoose (J) shape, bounded
by liver cranially, right kidney and cranial flexure in
right side and small intestine and cecum caudally.

Fig.5.Internal surface of stomach explai ned junction
area between esophagus and stomach

Fig .6. Internal surface of stomach showing cardiac,
Fundic, pyloric antrum and pyloric canal.

Fig .7.Blood supply of digestive stomach by celiac
artery which divided in three branches
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) . ) Fig.9. Cranial part of esophagus lined by stratified
Fig.8. Esophagus (cervical region)of grey mongoose . .
) ] - squamous keratinized (yellow arrow), muscularis
showing A - mucosa,B-submucosa,C-tunica muscularis .
4D ) p itia. H&E stain 40X mucosa had interrupted muscles bundles (black
and D-tunica adventitia. stain. . arrow).H&E stain. 400X

Fig.10. Tunica mucosa of middle part of esophagus | Fig.11. Caudal part of esophagus lined by stratified
explained interrupted bundle of smooth muscle squamous very -delicate of keratine.H&E stain.400X

(yellow arrows). H&E stain.100X

Flg.lg. Ga.lstro-esophag.eal junction showing transition Fig.13. Gastro-esophageal junction showing the
of epithelia from stratified squamous (red arrow) tg serous glands (black arrow), mucous glands red

simple columnar (black arrow), esophageal glands in arrows) in submucosa. Masson’s trichrome.100X
submucosa (yellow arrows). Masson’s trichrome.40X.

16468


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

Hussein Bashar Mahmood and Khalid.K.Kadhim

Fig.14. Tunica muscularis in cranial part of esophagu s
showing striated muscle (yellow arrows). H&E stain.
400X

Fig.15. Esophagus (mid region) showing: Tunica
muscularis had mixture of striated muscles (black
arrows) and smooth muscles (yellow arrows). H&E
stain.400X

Fig.16. Esophagus(caudal region) Tunica muscularis
in caudal part of esophagus had smooth muscles
fibers (yellow arrows). H&E stain. 400X

Fig.17. Stomach (cardiac region)of gray mongoose
explained four basic layers, M - tunica mucosa, S
submucosa, Mr-tunica muscularis and  Sr-
Serosa.H&E stain.40X

Fig.18. Stomach (cardiac region)of grey mongoose
showing, simple columnar epithelia without goblet
cell (black arrows) contains elongated nuclei (yellow

arrows) H&E stain.400

Fig,19. Cardi ac region of stomach showing gastric
pits (black arrows) and simple gastric glands
(yellow arrows).H&E stain.100X
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Fig.8. Esophagus (cervical region)of grey mongoose
showing A - mucosa,B-submucosa,C-tunica muscularis
and D-tunica adventitia. H&E stain.40X.

(Fig,9) Cranial part of esophagus lined by stratified
squamous keratinized (yellow arrow), muscularis
mucosa had interrupted muscles bundles (black
arrow).H&E stain.400X

Fig.10. Tunica mucosa of middle part of esophagus
explained interrupted bundle of smooth muscle
(yellow arrows). H&E stain.100X

Fig.11. Caudal part of esophagus lined by stratified
squamous very -delicate of keratine.H&E stain.400X

Fig.12. Gastro-esophageal junction showing transitio n
of epithelia from stratified squamous (red arrow) to
simple columnar (black arrow), esophageal glands in
submucosa (yellow arrows). Masson’s trichrome.40X.

Fig,13. Gastro-esophageal junction showing the
serous glands (black arrow), mucous glan ds red
arrows) in submucosa. Masson’s trichrome.100X
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Fig.20.Fundic region of stomach explained gastric pits
oval in shape (black arrows) and the simple tubular
gastric glands in lamina propria appeared as a cords

(yellow arrows). H&E stain. 100X

Fig, 21. Pyloric region of stomach explained shape of
gastric pits (yellow arrows) and stratum compactum
extend in to pyloric region (black arrow). H&E stain.
100X

thick layer of stratum compactum (black arrows) and
two strip of muscular mucosa (yellow arrows). H&E
stain.100X

Fig. 22. Fundic region showing, mucosa resting on the

Fig,23. Cardiac region of stomach showing, simple
columnar epithelia (red arrows) and simple short

coiled gastric glands (yellow arro ws). H&E
stain.400X

parietal cell (yellow arrows) and great spindle
of clear cell (blue arrow). H&E stain.400X

Fig.24. Fundic region showing, rounded -pyramidal
- shape

Fig. 25. Stomach (fundic region) of grey mongoose
show chief cells (yellow arrows) and clear cell black

arrow).H&E stain. 400X
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) . ) Fig.9. Cranial part of esophagus lined by stratified
Fig.8. Esophagus (cervical region)of grey mongoose - .
) ] - squamous keratinized (yellow arrow), muscularis
showing A - mucosa,B-submucosa,C-tunica muscularis .
4D ) p itia. H&E stain 40X mucosa had interrupted muscles bundles (black
and D-tunica adventitia. stain. . arrow).H&E stain. 400X

Fig.10. Tunica mucosa of middle part of esophagus | Fig.11. Caudal part of esophagus lined by stratified
explained interrupted bundle of smooth muscle squamous very -delicate of keratine.H&E stain.400X

(yellow arrows). H&E stain.100X

Fig.12. Gastro-esophageal junction showing transition Fig.13. Gastro-esophageal junction showing the
of epithelia from stratified squamous (red arrow ) 0 | serous glands (black arrow), mucous glands red

simple columnar (black arrow), esophageal glands in arrows) in submucosa. Masson’s trichrome.10 0X
submucosa (yellow arrows). Masson’s trichrome.40X.
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Fig.14. Tunica muscularis in cranial part of esophagus
showing striated muscle (yellow arrows). H&E stain.
400X

Fig.15. Esophagus (mid region) showing: Tunica
muscularis had mixture of striated muscles (black
arrows) and smooth muscles (yellow arrows). H&E
stain.400X

Fig.16. Esophagus(caudal region) Tunica muscularis
in caudal part of esophagus had smooth muscles
fibers (yellow arrows). H&E stain. 400X

Fig.17. Stomach (cardiac region)of gray mongo ose
explained four basic layers, M - tunica mucosa, S
submucosa, Mr-tunica muscularis and  Sr -
Serosa.H&E stain.40X

Fig.18. Stomach (cardiac region)of grey mongoose
showing, simple columnar epithelia without goblet
cell (black arrows) contains e longated nuclei (yellow

arrows) H&E stain.400

Fig,19. Cardiac region of stomach showing gastric
pits (black arrows) and simple gastric glands
(yellow arrows).H&E stain.100X
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(Fig,9) Cranial part of esophagus lined by stratified
squamous keratinized (yellow arrow), muscularis
mucosa had interrupted muscles bundles (black
arrow).H&E stain.400X

Fig.8. Esophagus (cervical region)of grey mongoose
showing A - mucosa,B-submucosa,C-tunica muscularis
and D -tunica adventitia. H&E stain.40X.

Fig.11. Caudal part of esophagus lined by stratified
squamous very -delicate of keratine.H&E stain .400X

Fig.10. Tunica mucosa of middle part of esophagus
explained interrupted bundle of smooth muscle
(yellow arrows). H&E stain.100X

Fig.12. Gastro-esophageal junction showing transition
of epithelia from stratified squamous (red arrow) to
simple columnar (black arrow), esophageal glands in
submucosa (yellow arrows). Masson’s trichrome.40X.

Fig,13. Gastro-esophageal junction showing the
serous glands (black arrow), mucous glands red
arrows) in submucosa. Masson’s trichrome.100X
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Fig,26 Pyloric region showing two types of gastric Fig,27. Pyloric region of stomach showing, gastric
glands, deep mucous glands (black arrows) and .
superficial serous gl ands (yellow arrows). H&E stain glands (yellowarrows) and G -cell as fried egg -
1OF()JX. 9 y ' " | appearance (black arrows).H&E stain.4 00X

Fig.28. Stomach of grey mongoose showing collagen | Fig.29. Stomach (cardiac region) of gray mongoose
fibers in lamina propria and submucosa appeared showing, elastic fibers in submucosa and serosa
blue in color (yellow arrows) and smooth muscle black color (black arrows), stratum compactum red

fibers red in color (black arrows).Masson’s trichrome in color (blue arrows) and smooth muscle yellow in
stain.40X color (yellow arrows). Verhoeff's stain.100X

Fig.30.Fundic region showing red color of gastric pits Fig. 31. Cardiac region showing gastric glands,
(yellow arrows) and interstitial space red secretions superficial glands magenta in color (yellow arrows)

(black arrows).Ab+PAS stain.100X. and deep glands small in size and purple in color
(black arrows). Ab+PAS stain.100X.
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ABSTRACT

In the present work, a selected CMEs events forming a group of 2 events from the year 2002 was analged
using the cmeDetectode previously written for this purpose. The code was able to detect and recognize
well-defined CMEs mainly, which was explained if the outer CME edge part was about 3 to 7% further

than the actual edge. The results showed that there is a general good agreement with CDWA listings of
the MPA. Less agreement is found in height measurements and little agreement is found with speed and

acceleration measurements; yet some of the present values were in perfect agreement with CDAW
values.A remarkable behavior seen from few results was that the altitude region 5 to 15 Rsuwnacted as an
acceleration area. Such kehavior, however, did not repeat for other CME examples. The CME height

results were fitted linearly utilizing a least square fitting and the calculated values of speed wer e
improved. The shorthand of some of the results were discussed and the conclusion from these
discussions was that the present code should be developed to include few modifications.

Keywords: Coronal Mass Ejections, CDWA, LASCO, SOHO .

INTRODUCTION

There is a continuous need for an automated, computer based detection code that is ake to isolate Coronal Mass
Ejections (CME) from various observatories. Being bright, hot and fast plasma with large masses, CMEs are ejected
from active regions of the solar corona in a variety of directions with an occurrence that implies t hat the solar corona
is changing continuously. It is thought that CMEs are ejected into free space due to a sudden instahlity. Although the
exact mechanism of CME generation is not clear yet, many stdies focused on their behavior which require
development of automatic detection utilities. In the present work, this task has been taken, where a computer code
was written that aimed to detect and analyze CME events using images taken from the Large Angle and
Spectrometric Coronagraph (LASCO) detector on board the Solar and HeliosphericObservatory (SOHO). Few
selected examples of CMEs were studied by means of the present method using LASCO archived images.
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The detection process was made using a Matlab program called cmeDetect. This program contained varicus
functions that w ere written during this work for the task of analyzing CME events. The main detection method used

in this work was based on bulk detection of CME events then track their motion. Analysis depended on LASCO
images with resolution 512x512 pixels. Final analyss included CME heights, velocities, accelerations, masses,
energies and directions of the detected events. Comparison with CDAW library was extensively made. | n our earlier
work [1,2],the cmeDetectomputer code was described with some details, followed by analysis of the few kinematic
properties of Coronal Mass Ejection (CME). A full review of that code, as well as the literature con cerning the CME's
detection was given. In this paper, a thorough presentation of that code's results are given.

Data

The computer code uses images from SOHO/LASCO online library [3]. The images were pre-selected,based on large
CME events from CDAW CME list [4]. Dates were then used in [3] to acquire images of the relevant events' days and
stored on the PC for analysis. Theresults are listed below.

RESULTS AND DISCUSSION

The CME event of 02/12/2002 at time 17:16:00

The results are shown in the Figures (%a to d). In Figure (1-a), the CME height results showed that this quantity
develops almost linearly with time. The same behavior is shown in the rest of all of the examples used in this work.
Such behavior is explained to be due to the nature of the CME itself, where it is identified as a mass of plasma leaving
the Sun. However, the height development is not the same for every CME event. After about 5 hours of the initial

CME detection a sudden increase took place in the height values where the CME jumped from 13Run t0 20Rsun in
about an hour. Associated is a sudden jump in the results of the Figure (1-b) for speed measures. This implies that
there was a sudden acceleration at these areas which is indeed shown in Figure (ic). However, the speed and
acceleration results in this case, and most cases studied in this work, were fluctuating around a mean value. In order
to calculate the CME speed, there are two suggested methods:

(1) by taking the mean average of the results of dividing CME height by time difference, which is sh own in Figure (1-
b) and in all (b) parts of the results, and (2) to perform a linear least-square curve fitting to the CME height data
obtained from the present code, and deduce the CME speed as the slope of the resultant fit equation.The curve
fitting procedure was added in order to determine the speed of the CME more reasonably than just tak ing the mean
average of the CME height development with time which is shown in Figure (1 -b). The values of the calculated CME
height and their linear fit were also plotted in the same figure with standard height data obtained from CDAW
catalog in Figure (1-e). The goodness of the fit was acceptable compared with the present data, however, these data
showed only behavior agreement with CDAW data. The error values, although reach considerable values up to 60%
of height data, was expected because the present code use®W major approximations as discussed above, therefore
adding more corrections is necessary for any future development of the present attempt. Nevertheless, there is a
general agreement between the present results and those of CDAW catalog.Speed measuremen from the mean
average values of Figure (:b) was 274 km/sec and from CDAW was 867 km/sec; therefore this speed comes with a
very high percentage error value of about 68 %. The CME speed from the slope of the fit was a*Ru/60000 =~ 338
km/sec. The percentage of error this time was better to reach about 61%, yet it still a value with considerable error.
Furthermore, the maximum value of speed from present calculations was 980 km/sec shown in Figure (1-b), and this
particular value has an error of ~ 13%.
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The CME event of 28/12/2002 at time 12:31:00

The third CME example is the event of mid -day 28-12-2002. This is a good example that can be used to demonstrate
the difference between cmeDetect code and CDAW catalog since the results were in remarkable ginilar behavior yet
with different numeric values. Figure (2 -a) shows the CME height with time, and in similar behavior yet with
different numeric values. the effect seen above in the region 1615Rwn was not seen. The linearity of this figure is clear
for almost all values. The angular direction was at 315 degrees with error of less than 1%. Before the consistency of
present results is discussed in this case, it should be mentioned that the fluctuating behavior of speed and
acceleration curve takes place n particular CME cases when the same images contain more than one detectable event.
This reveals the high instability of the procedure used in this code, that is to estimate speed by determining the
height derivative with time directly. Thus it is left as a future work to develop a built -in function that directly
computes the appropriate values of speed and acceleration.Speed and acceleration shown in Figures (2b and c) also
did not show any significant acceleration behavior at the time of these heights. Speed results in special showed a
general increasing behavior yet interrupted with sudden drops, and this might be due to the effect o f coronal part of
the solar magnetic field which holds in a resistive way the development of the CME plasma.

CDAW [4]. Figure (2-d) shows that CME speed was decreasing. This phenomenon will be discussed briefly in the
results of CME event at 01/03/2003 at time 12:21:00. The mean average of the calculated accelerationthis work was
( -2.5) m/seé, with about 12% error from acceleration found in CDAW which has the value of ( -2.84) m/seé. The
results of height are also compared with a figure plot at Figure (2 -e) in this example. The figure clearly shows about
the exact behavior with almost fixed difference of about 1.5Rsun. Speed calculation in this example was in a good
agreement with CDAW value, it was 354 km/sec from the average of Figure (2-b), and 432 km/sec from the curve
fitting; with associated percentage of error 11% and 8% from the CDAW value 399 km/sec.
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Figure (1-a).The present results of CME height of the Figure (1-b).The present results of CME speed of the
event 02/12/2002 at time 17:16:00. event 02/12/2002 at time 17:16:00.
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Figure (1-c).The present results of CME acceleration of Figure (1-d). Height and its de rivative results of the

the event 02/12/2002 at time 17:16:00. event 02/12/2002 at time 17:16:00 from CDAW [4].
Figure (1-e). Height and its derivative results of the Figure (2-a).The present results of CME height of the
event with onset 02/12/2002 at time 17:16:00 from event 28/12/2002 at time 2:31:00.

present and CDAW data. Blue circles illustrate
present data, red diamonds i s their linear fit, and
black squares are the CDAW data [4].

Figure (2-b).The present results of CME speed of the Figure (2-c).The present results of CME acceleration
event 28/12/2002 at time 12:31:00. of the event 28/12/2002 at time 12:31:00.
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Figure (2-d). Height and its derivative results of the Figure (2-e). Height and its derivative results of the
event 28/12/2002 at time 12:31:00 from CDAW [4]. event 28/12/2002 at time 12:31:00 compared with
CDAW results.
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ABSTRACT

This study conducted to inducethehypomagnesemiain Awassi lambs using of high oral sub-lethal doses
potassium chloride (KCL) solution, and measurement the levels of serum magnesium (Mg), calcium (Ca),
potassium (K), and acetylcholine esterase (AChE) in blood of study animals. For this purpose, a totally of 12
male Awassi lambs were submitted firstlytoa preparatory period for one month,and then divided into two
equal groups (control group Aand experimental groupsB). During study’s period continued for 7 weeks, diets
of both groups changed and only lambs ofgroupB w ere drenched with oral KCL solution.Under aseptic
conditions, blood samples collectedonce weekly from all study lambs using of anticoagulant vacutaine r
tubes.Statistical significant decreases (RD.05) were encountered in Mg, Ca, and AChElevelsat %, 6" and 7t
weeks of study. However, significant increase (P d.05) in Kvalues was reported among allperiods of study
particularly at the last three weeks (5%, 6", and 7). Clinically, results showed thatthe lambs of experimental
group B were observed variable abnormalities includedanorexia, arrhythmia and tachycardia, shallow and
rapid respiration, constipation or diarrhea, salivation, ruminal tympany, nervous signs, general wea kness,
visible pale and/or anemic mucous membranes, wool affections (loss of wool crimp, steely appearance
withwool loss and depigmentation), and enlargement of knee or hock joints. At last 7  week of study, it
showed that 3 lambs of experimental group B were found died. It have been concluded that high levels of K
could affect Awassi lamb resulting in significant variation in blood levels ofMg, Ca, AChE and K, and causing
clinical abnormalities and mortalities;therefore, affect of K on other blood parameters should be screened.

Keywords : Hypomagnesemia, Awassi, Lambs, KCL

INTRODUCTI ON

Inadequate nutrition is a major factor contributing to the low productivity and product quality of s  heep herds under
different conditions. In most countries, the major source of feeding is the rangeland forages that their quantity and
quality can be influenced directly by the seasonal changes (29, 48). To optimize the livestock performance, diets
should contain sufficient levels of proteins, carbohydrates, vitamins, in addition to minerals as ma gnesium (Mg),
calcium (Ca), phosphorus (P), sodium (Na) and potassium (K) (42). Mg is one of the most essential macreminerals,
which play an important role the growth, health, reproduction and immune system. As well as, it requ ired for many
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body functions and biochemical processes for both humans and animals (15,49). However, several factors can affect
on Mg absorption and/or utilization which increased the risk of hypomagnesemia in ruminants as high dietary
intakes of K or low levels of Mg and Ca in rapidly growing spring grass (27, 40). In ruminant, high plasma K can
reduce retention of Mg irrespective of Mg intakewhereas the availability of serum Mg is correlated n egatively with
the high levels of dietary K intake (28). Among different animals, there is positive association between Mg and Ca as
the Mg stimulate s Ca reuptake by Ca activated ATPase (10). It's shown that Mg plays a great role in regulation of
membrane channels and excitation-contraction coupling in muscles (3, 33). Also, Mg has an effect on impulse
transmission in the neuromuscular system as it interfering with the releasing of acetylcholine, sensitivity of motor
end plate, threshold of muscle membrane, and activation of cholinesterase system (11). However, thee are two
common clinical forms of Mg deficiency were reported in ruminants including th e grass tetany that occurs at spring
to animals grazing only gasses, and the winter tetany that occurs in animals consuming only cereal forages (31, 46).
The clinical signs of Mg deficiency are dramatic, and the affected sheep mostly becomes unable to wadk or appear
uncoordinated, collapse and sensitive to touch (4, 6). It seems that there are no wide studies rela¢d to Mg deficiency
in sheep or lambs at different regions in Irag. Hence the present study is targeted for:

1. Induction of hypomagnesemia in Awa ssi lambs using oral doses of KCL solution.

2. Biochemical analysis of serum Mg, K, Ca, and AChE for study lambs.

3. Clinical examination of lambs to detecting the abnormal symptoms during periods of study.

MATERIALS AND METHODS

Study Animals

The present study was involved a totally of 12 male Awassi lambs that aged 6-8 (5.9 £ 1.04) months and weighted 23
29 (26.20 + 2.86) Kg. Prior to study, all lambs were submitted firstly for preparation period (one month), during

which, they drenched and injected with Cura fluke 5% (1.5 ml/10 Kg-BW) and Ivermectine 1% (1ml/50 Kg-BW),
respectively, twice times at interval of 14 days for controlling of internal and external parasites. Also, they fed
sufficient amounts of high quality diets compromised of concentrated (wheat an d barley) and green (alfalfa)
nutrition. Then, lambs were divided randomly into two equal groups; A as a control group, and B as an experimental

group that drenched with KCL solution, weekly, according to their weight. During an experimental per iod extend 7
weeks (1/1/2018 to 18/2/2018), both groups were fed on grass hay and low amount of barley.

KCL Preparation

According to manufacturer instructions ( Science LalSarjapur, Indid, KCL solution was prepared as weighting of KCL
powder carefully using an electronic analytical balance and put the powder in a flask, dissolving 10 0 g of KCL
powder in 1 liter of disti lled water, completely, and transferring the solution into dark bottle and keep it at room
temperature until be used. Lambs of group B were drenched weekly with oral KCL solution at a dose of 1.35 mg/kg
using of stomach tube (1).

Sample Collection and Cl inical Examination

Under aseptic conditions, all study lambs of both groups were submitted, weekly, for collecting of v enous blood
samples from jugular vein using of free -anticoagulant vacutainers. Blood samples transferred to the lab using of ice-
box, centrifuged at 4000 rpm for 10 minutes at room temperature. Sera samples were kept at-20% into numbered
eppendorfs until be used. Also, the study lambs were examined, daily, for detection of abnormal clin ical symptoms
among the experimental period of study .

Biochemical Analysis

According to manufacture instructions of Mg ( BioVision / USA, K (Crest Biosystem / IndjaCa (Caymanchem / USA
and AChE (BioVision / USA), the sera of all study lambs were examined biochemically.
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Statistical Analysis

Two programs were used; Microsoft Office Excel (2013 and IBM/SPSS V23). The obtained data were tabled, classified
and subjected to descriptive and t-test Significant differences for values that included the mean = SE (range)of
experimental group B compared and control group Awere detected at a level of (P d.05).

RESULTS

Biochemical Analysis

Results revealed a significant decreasing (Pd).05) in levels of serum Mg among all weeks of study particularly at 5™,
6" and 7" weeks (Table 1). A significant (P<0.09 elevation in levels of serum K was detected among lambs of group
Bstarted from the 2mto the 7" weeks (Table 2).The levels of serum Ca were reduced significantly (Pd.05) at 34, 4,
5h, 6" and 7"weeks, (Table 3). The measuring of serum AChE in lambs of group B was revealed on significant
reduction (P d.05) among most weeks of study particularly at 4t, 5", 6" and 7" weeks, (Table 4).

Abnormal Clinical Symptoms

Various abnormal symptoms were showed during the daily clinical examination of lambs (Table 5), which involved
the following: anorexia, arrhythmia and tachycardia, shallow and rapid respiration, constipation or diarrhea,
salivation, ruminal tympany, nervous signs, general weakness, visible pale and/or anemic mucous memb ranes, wool
affections (loss of wool crimp, steely appearance and loss of wool with depigmentation), and enlargement of knee or
hock joints. In addition, 3 lambs were found dead at the last 61" week of a study.

DISCUSSION

Nutrition quality, absorption and bioavailability of minerals are depending mainly on the chemical form, digestibility
of a mineral and the interactions between minerals with other dietary components (20). Sub-optimal imbalance or
mineral deficiencies might be considered as more risk in reducing performance than the visible minerals deficiency
that can be detected and rectified (5). Among the experimentally period of this study, the levels of serum Mg in blood
of Awassi lambs were decreased, significantly, at the same time with increased the levels of K. These results were in
agreement with those reported by (28, 41) as the high levels of plasma K reduce the retention of Mg.As well as, the
process of Mg absorption is K concentration-dependant, so that, any increasing in K intake can reduce markedly the
absomtion of Mg (12). Although, sheep need to consume Mg regularly to prevent Mg deficiency, it is diffi cult to
define the accurately what the exact optimal intake should be (16). The recommended daily allowance for Mg intake
varied between animals in dependin g on the animal’s species, sex, age, health status, and management factors such
as region, herd, source feeding and water drinking, weather and medication or prevention schedules (13, 24, 37).
Also, there are number of factors that interact, markedly, with the absorption of Mg from reticulo -rumen and/or
intestinal mucosa (8, 21).

It's noteworthy that the processed foods have much lower Mg content than unrefined grain products (2 5). Regarding
to serum Ca, the results of this study were detected a significant decreasing (Pd.05) in its levels among the period of
study. Interrelationship between different minerals might influence on absorption and utilization of  each other as Mg
that has nearly correlation with the Ca, phosphorus, manganese, and zinc (23, 47).In cow, (18) were demonstrated
that the high dietary K content in forage is more predispose cows to hypocalcemia as it interfere wi th the ruminal

absorption of Ca and increasing the risk of milk fever. Also, they indicated that the most construct ive step to prevent
milk fever is to reduce the dietary K content in nutrition of prepartum cows. On the other hand, hyp ocalcemia could
be resulted due to influencing of hypomagnesemia on parathyroid hormone (PTH) synthesis, secretion w ith

decreasing the responsiveness of tissue to this hormone (30). Normally, the concentration of Ca in plasma is
maintained within very narrow limits, and the PTH probably, might the important factor in maintainin g of Ca
hemostasis, increases the concentration of Ca in extracellulafluid and plasma (36, 38). Suhet al.,(1973) demonstrated
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that the restriction of dietary Mg produced hypomagnesemia and this was companied by a decrease in the
concentration of total and ionized calcium in the plasma and an increase in the concentration of plasma phosphate
that a picture pointing to derangement in parathyroid physiology (43). The levels of serum AChE, measured in this
study, reported a markedly reduction in most weeks of study. AChE have consist mainly of two enzymes that
catalyst the hydrolysis of cholinergic neurotransmitters by breaking of ACh into Choline and acetic acid (45). As

reported previously, Mg plays an important role in several intracellular processes in addition in a number of the
sequential enzymatic reactions of glycolysis (22, 44). Moreover, Mg is known to activate cholinesterase and to
enhance the ability of metabolic processes to increase the L fraction of the membrane potential of he nerve fiber. It
maintains and balances the electrical signals in the body; however, Mg deficiency certainly qualifies as a principle

cause of disease (14). Ca, also, is required for neuronal release of neurotransmitter, thus, Ca deption can hamper the
signal transmission at the level of synaptic cleft of neuromuscular junctions (2). In regard to abnormal clinical
symptoms associated with hypomagnesemia, the results of clinical examination were showed variable clinical
symptoms. The abnormal signs could be the first indicator to existence of a problem in individual sheep or among the
whole flock.

Although, hypomagnesemia is well recognized in sheep as being characterized by nervous system signs of
excitability and recumbency with titanic spasms or fits, most of these signs are non-specific and associated usually
with additional abnormalit ies such as hypocalcemia or metabolic acidosis (34, 50). Most evidence points to
hypomagnesemia as the cause of tetanic signs observed, nonetheless, the concurrent hypocalcemia mapave a
contributory effect to be even as a dominant factor in many instances (17). The affected animals might develop the
paddling convulsions, tachypnea, tachycardia, and fever due to any type of stimuli, after severe mus cle exertion or
due to acute changes in weather patterns (9). Mg deficiency is more incidences in ewes, 24 weeks, after lambing at
cool and wet season, and the affected sheep may simply found dead in pasture particularly those that loss their
weight during winter, or lambs that being anorexic (26, 35). Generally, hypocalcemia is typical in s evere
hypomagnesemia, and the degree of severity is related to level of Mg depletion (19). High doses of dietary
supplements or drugs are often resulting in diarrhea that accompanied by tympany or abdominal crampi ng (32). The
most commonly minerals are reported to be caused diarrhea include carbonate, chloride, gluconate, and oxide (7).
However, diarrhea and laxative effects of various salts occur due to the osmotic activity of unabsor bed salts in
intestine or colon, and stimulation of gastric motility (39).
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Table 1. Mg Level in study groups

Week Control Group A Experimental Group B
1 1.24+0.13 (1.191.31) 1.16 £ 0.61 (0.9%1.23)
2 1.22+0.22 (1.181.30) 1.09 £ 0.43 (0.881.15)
3 1.21+0.14 (1.181.28) 0.96 + 0.28 (0.841.07)
4 1.21+0.29 (1.171.27) 0.83+0.52 (0.760.92)
5 1.19+0.31 (1.141.26) 0.71£0.29 (0.620.83)
6 1.18+0.18 (1.131.23) 0.64 + 0.14* (0.57—0.51)
7 1.15+0.13 (1.081.21) 0.53 + 0.1* (0.50—0.57)

Values are mean * standard error (range),(Unit: mg/dl), ** (P d.05)Results revealed a significant decreasing (Pd.05)
in levels of serum Mg among all weeks of study particularly at 5 1, 6" and 7" weeks (Table 1).
Table 2.K Level in study groups

Week Control Group A Experimental Group B
1 3.51 +0.42 (3.44 3.57) 3.86 + 1.13 (3.73 4.02)
2 3.53 +0.81 (3.48 3.58) 4.43 + 0.54 (3.34 4.60)
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3 3.57 + 095 (3.52- 3.60) 4.91 +0.92 (4.78 5.04)
4 3.61+1.12 (3.563.64) 5.49 + 1.03 (5.23 5.68)
5 3.64 + 0.98 (3.59 3.69) 6.24 + 0.73(6.1% 6.38)
6 3.67 £ 0.72 (3.62 3.75) 8.06 + 1.16 (7.84 8.41)
7 3.81 + 0.85 (3.69 3.88) 10.19 + 1.04 (9.76 10. 48)

ISSN: 0976- 0997

Values are mean + standard error (range),(Unit: mmol/L), (P d.05)A significant (P<0.05) elevation in levels of serum
K was detected among lambs of group Bstarted from the 2"to the 7" weeks (Table 2).
Table .3.Ca Level in study groups

Week Control Group A Experimental Group B
1 2.87 £ 0.09 (2.84 2.96) 2.83+0.17 (2.86 2.86)
2 2.86 £ 0.17 (2.83 2.95) 2.81+0.41 (2.7+2.84)
3 2.84 +0.16 (2.822.91) 2.77 £ 0.09 (2.72 2.81)
4 2.82+0.21 (2.792.87) 2.73+0.16 (2.76 2.76)
5 2.81 +0.06 (2.7%#2.85) 2.68 +0.64 (2.632.71)
6 2.79+0.15 (2.742.84) 2.61+0.1(2.562.68)
7 2.78 £ 0.24 (2.69 2.84) 2.56 + 0.31 (2.492.64)

Values are mean + standard error (range),(Unit: mmol/L), (P d.05).The levels of serum Cawere reduced significantly

(P d.05) at 3, 4n, 5", 6" and 7"weeks, (Table 3).

Table (4): AChE Level in study groups

Week Control Group A Experimental Group B
1 0.41 + 0.027 (0.390.43) 0.38 + 0.031 (0.350.41)
2 0.41 + 0.029 (0.380.43) 0.35+ 0.025 (0.3%0.37)
3 0.40 + 0.034 (0.360.42) 0.31 + 0.034 (0.2#0.35)
4 0.39 + 0.028 (0.350.42) 0.25 + 0.022 (0.220.28)
5 0.38 + 0.031 (0.350.40) 0.19 + 0.018 (0.160.24)
6 0.38 + 0.027 (0.340.39) 0.16 + 0.029 (0.120.19)
7 0.37 + 0.022 (0.33 0.38) 0.13 + 0.028 (0.090.15)

Values are mean + standard error (range),(Unit: mU/ml), (P d).05) The measuring of serum AChE in lambs of group
B was revealed on significant reduction (P d.05) among most weeks of study particularly at 4™, 5", 6" and 7" weeks,

(Table 4).

Table 5. Abnormal behaviors observed in lambs of experimental group B

Symptoms

Lambs No. (Study’s week)

Anorexia

1(2), 2 (3%), 2 (4, 3 (8"), and 3 (6"

Arrhythmia & tachycardia

2 (1), 4(2), 5 (37), 5(4"), 6 (3", 6 (6", 3 (*")

Constipation

1 (1), and 1(2v)

Diarrhea

1 (39), 2 (4), 2 (8", and 3 (6")

Salivation

1(39), 2 (8M), 3 (8"), and 2 (7")

Ruminal Tympany

1 (1%, 3(2), 2 (39), 2 (4"), and 1 (8")

Nervous Signs

1(39),2 (4", 3 (8", 5 (6", and 3 (™)

Shallow Respiration & Tachypnea

2 (1), 4(29), 5 (39), 5 (4"), 6 (8"), 6 (8"), 3 ()

General Weakness

All

Pale and /or Anemic M.M

3(2d), 3 (34), 5 (4"), 6 (8"), and 3 (")

Wool Affection

2 (5", 3(6"), and 2 ()

Joint Enlargement

2 (5", and 3 (8"

Mortalities

3 (™)

16487


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

RESEARCH ARTICLE

A Study on the Effect of Very Fast Halo CME on Behind Shock Wave in
the MESEP Events

Dhuha Ryadh Majeed* and Amjad Al -Sawad
Department of Astronomy and Space, College of Science, University of Baghdad, Baghdad, Iraq.

Received: 0 Nov 2018 Revised: ® Dec 2018 Accepted: 11Jan 2019

*Address for Correspondence

Dhuha Ryadh Majeed

Department of Astronomy and Space,
College of Science,

University of Baghdad ,

Baghdad, Iraq.

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

We investigate 18 MESEP events during 1997 until the end of 2013. Events duration were not less than
two days and consisting of at least two fast wide CMEs from the same active region and associated with
intense X-ray flares and clear type lI&IV emissions. We selected three simple events to explain the data
which is the 7-10 March 2011, 1820 July 2012, and 289 October 2013. All the eents were associated
with halo CMEs and solar flare of class X- or M. In all cases, type II, which were with or without type IV
radio emissions were observed, indicative that the CMEs were driving coronal shocks. The period of t he
observation was taken in order to compare the results of CMEs observed by LASCO/SOHO and STEREO.
CMEs were chosen with speeds above 500 km/s, and a halo type followed by another CME with speed
more than 500km/s and angular width above 60° considering the association with a solar flare. The
intensity -time profile for the energetic protons detected by ERNE/SOHO was used as indication for
effectiveness of the coronal and IP shocks driven by the CMEs. The study used multispectral data from
multi -spacecraft observing the sun in order to complete the tracking of the accelerator of the SEPs
observed in situ by ERNE. The parameters of the accelerators, like CME speed, acceleration, location
radio emission type and shock wave parameter like solar wind speed, Mach number, Alfven wave and
the associated flare, like H .location, class, and duration regarding soft X-ray emission were studied.

Keywords: halo CME, Shock Wave, Solar Wind, MESER

INTRODUCTION

The Sun loses constantly mass and this mass misfortune is called solar wind. The presene of the solar wind was first
proposed to comprehend magnetic tempests on the Earth. Amid magnetic tempests, the properties of the World's
ionosphere are changed and radio correspondence can genuinely wind up upset for quite a while (aroun d 36 hours)
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after the perception of some rough movement on the Sun (flare). Such an irritation can't be caused by ekctromagnetic
radiation from the Sun since it takes 8 minutes to achieve the Earth. Therefore, it was proposed tha the Sun was
emanating particles which caused magnetic tempests when they achieve the area of the Earth [1[Coronal Mass
Ejections (CMEs) are largescale eruptions of plasma and magnetic field which propagate from the Sun into the
Heliosphere. Post-eruption, CMEs are driven by the release of enemy carried by the magnetic fields advocated by the
CME. However, the CME is an observable change in coronal structure that shock waves assume a critical part in the
solar corona and interplanetary space since they can accelerate SEPs up to high energies.hE&refore, shock waves
joined by eruptive solar events are for the most part considered as one wellspring of SEP events. Inthe solar corona,
shock waves can be produced by two distinct systems, more often than not called the cylinder instrum ent and the
impact wave component. CMEs can go about as a cylinder, driving bow-shock waves in the corona and into the IP
medium [2]. Full halos refer to CMEs that appear to surround the occulting disk within the coronagra phic field of
view [3].

CMEs that are wide (width > 12, but < 36Q) are known as partial halos. Some researchers collectively refer to all
CMEs with A 1 Was\halo CMEs. Here we consider only those completely surrounding the occulting disk as full
halos. Among full halos, those appearing close to the central meridian either in the front -side or in the back-side
generally appear symmetric around the occulting disk. Shock waves play an important role in the solar corona and
interplanetary space, since they are able to accelerate particles (electrons, netons and heavy ions) up to high
energies. Presently there are two kinds of shock [4]. The prompt impact wave starts in the magnetic-rebuilding
aggravation at the beginning of the flare impulsive stage as it moves outward and forms into a quick mode MHD
shock wave and associated with type Il burst at metric wavelengths [5]. In the meantime, the CME, in the IP medium,
moves outward and drives an IP shock in front of it. This wave, dissimilar to the impact wave, can p roceed as long as
the CME proliferates supersonically; when it touches base at the earth it makes a reasonable mark in the geomagnetic
field (SSC).

Data selection

Our basic selection criteria for the analyzed events were had to be two CMEs within two -three days and that each of
the CMEs assocated with coronal metric and D -H radio type II&IV burst. The Wind/WAVES type Il bursts and
CMEs list at http://cdaw.gsfc.nasa.gov/ICME_list/radio/waves_type2.html was used to find event sequences that
matched these requirements. The preliminary candidate list consisted of 18 sequences of consecutiveevents. Further
requirements were that the CMEs were chosen considering the association with ashock wave .must be associated to
shock wave to be separable from each other so that their associated features could be investigated and that engetic
protons associated with the first two CMEs were observed. Data gaps in the in situ particle data mad e the analysis
impossible for some events. Eventually, three triple -events remained for analysis. The CME speed, heighttime
evolution, and width for the selected events were obtained from the SOHO/LASCO CME Catalog at
http://cdaw.gsfc.nasa.gov/ [6]. The data for the associated IP radio type Il events were taken from the Wind/WAVES
[7] catalog at http://lep694.gsfc.nasa.gov/waves/data_products.html. Flares locations were checked fom the
NOAA/NGDC flare listings at http://www.ngdc.noaa.gov/stp/ spaceweather.html. The SOHO/ERNE [8] proton data
were then investigated at http:/ /www.srl.utu.fi/ernedata/main_english.html, to find the associated proton events.

Event analysis and results
The three sequences of multiple CME events that fulfilled our selection criteri a occurred on 7-10 March 2011, 1820

July 2012 and 2829 October 2013 Their main properties are presented in Table 1. All the CMEs were fast, halo type
CMEs.
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Events 7-10 March 2011

On the 7-10 March 2011an MESEP event was seen on 72 MeV channel of ERMSOHO. First event (CME1) was halo

with FC2AT at 20:00UTon 7t March 2011.The proton injection time was calculated at 20:47 UT while the CME was

at a heliocentric location of 10.33R,. The CME was with linear speed of 2125 km/s and deceleration of 63.1 m/3and

S "E'SeZe1 '+'1 YiJloe +S551¢e¢S55721"—1 ..1¢"ES+"—1 XZ [*1'—1 1WWAEIStWMSede  E’
started at 20:002012UT. Second event (CME2)wvas AW 99° with FC 2AT at 20:12UT on 8" March 2011 The proton
injection time was calculated at 20:47UT while the CME was at a heliocentric location of 4.089R and CAP 236° with a
linear speed of 702km/s and acceleration of 4.1mA S —«1 S " E’'SeZ«1 '«‘1 [i\1 cddoasonl SEHVEZ i — 1
AR 1165 and association with DH radio emissions type Il started at 20:1621:35UT as we see in figure (1)A shock
wave arrival was observed by SOHO/CELIAS/MTOF on 10 March 2011at5:45UT caused by CME1 with 58 hours
traveling time. From t he figures below you can see the intensity profile and the characteristics of shock wave (solar
wind, mach no, Alfven wave)

Events 1820 July 2012

An MESEP event was seen on 23.3 MeV channel of ERNE/SOHO on the 380 July 2012. First event (CME1) was ha
with FC2AT at 6:24 UTon 18" July 2012.The proton injection time was calculated at 6:18UT while the CME was at a
heliocentric location of 3.43R; table (3.2). The CME was with linear speed of 873 km/s and deceleration of 10.9 m/A
with C3.0 solar flare ... 1+"ES«'"—1 W] ][1"—1 1W[XVil Z@&S-haklvidti EG2AT at 5:2¢UTon 19"
July 2012. The proton injection time was calculated at 5:49UT while the CME was at a heliocentric location of 5.002R
with a linear speed of 1631 km/s and decelerationof 8.0m/? S—«¢1S e " E'SeZ+1 '+‘1 ]i]le +S55>1+¢5>71 ... 1« "E"
on AR 1520, The DH radio emissions were observed in association with previous eruptions as Type |l garted on 18
July 2012 at 6:15:40UT in association with CMEL. Type |l started on 19 Jdy 20012 at 5:306:20-1:30 UT and Type IV
at 5:235:30i UT in association with CME2 fig (3). A shock wave arrival was observed by SOHO/CELIAS/MTOF on 20
July 2012 a#:00 UT caused by CME2 with 24.5 hours traveling time. From the figures below you can see he intensity
profile and the characteristics of shock wave (solar wind, mach no, Alfven wave)

Events 2829 October 2013

An MESEP event was seen on 18.9 MeV channel of ERNE/SOHO on the 289 October 2013. First event (CME1) was
halo with FC2AT at 2:24 UTon 28" October 2013.The proton injection time was calculated at 2:33UT while the CME
was at a heliocentric location of 4.65R; table (3.2). The CME was with linear speed of 695 km/s and deceleration of
12.1m/g '+'1 WiV1oe +S>1+¢5571 .. 1" @R 4875: Sedrid pXent {CME2)vas Aw 156°with FC2AT at
4:84UT on 28" October 2013 The proton injection time was calculated at 5:03UT while the CME was at a heliocentric
location of 6.416R; and CAP 315° with alinear speed of 1201 km/s and deceleration 0f45.2m/¢ and associated with
[TW1oe eS51ee55721 ..1«"ESe'"—1 V] [W1"—1 1WV]_"81 ‘Z1 158« "172-1c&l"—ol 7257

previous eruptions as Type Il started on 28 October 2013at 4:49JT in association with CMEL. Type |l started on 28
October 2013at 4:41UT with type IV at 4:3710:16UT in association with CME2, fig (5).A shock wave arrival was
observed by SOHO/CELIAS/MTOF on 29 October 2013at9:62UT caused by CMEL1 with 31 hours traveling time. From
the figures below you can see the intensity profile and the characteristics of shock wave (solar wind, mach no, Alfven
wave)

DISCUSSION AND CONCLUSIONS

It has been well known by the current time that solar shock waves are developing in different mechan ism according
to the ambient medium which is t he solar wind. In fact any driven shock wave by solar blast will not be considered
as an effective one, unless it is powerful enough to accelerate SEPs. The differences in the ambiermiarameters have
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created a debate about the two phases of the shock wavewhich is the coronal and IP shock. For long time the
researchers were sometimes go for coronal shock as main accelerator and for some others the IP shoakas the main
accelerator. Still as we know the magnetic field in the corona is perpendicular with the shock front and parallel in the
IP medium. This will cause a difference in the energy sum since the inhalation of the magnetic colli sion will be
transferred to the SEPs. On the other hand the solar wind can be much faster near corona than IP whih will be in the
favor of the IP shock acceleration. Anyhow, if there is an effect on the solar wind speed or magnetic disturbance in
the corona or IP it will be effective on the efficiency of the shock wave, thus in the multiple CME SEP events, the first
CME wil | for sure speed up the solar wind and disturb the magnetic field behind it. This can play a major r ole in
changing the shock parameters for the second CME. In this thesis we studied the possibility for this effectiveness and
the associated phenomenon andwe found the following:

1. All the CME1 were associated with SEP but the effective shock wave (coronal and IP) were observed in14 events
only.

2. About 50% (9/18) of CME2 were associated with SEP and their coronal shock waves were effective, whi¢ the rest
have no shock observation and no SEP signals.

3. In the events were the speed of the CME1 was higher in 50% (9/18) the solar wind was effected anddd to alter
the Mach number and p and for the CME2 so no shock observed, which it means that the speed play asa major
role in this case.

4. we found that 17%(3/18) the CME2 driven a shock wave with CME1 shock wave

5. all events were associated with solar flare in class C,M and X. There are 11% of CMEs1 were not asstated with
solar flare and 11% of CMEs2 were associatd.

6. In some other studies there was indication of penetrating for the SEPs accelerated by CME2 for the @&celerating
shock of the CME1, which it means effectiveness for the acceleration. While in our study we found the speed is
the affective parameter according to the data that we observed.
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Table 1. show the CMEs properties
CME1 7.3.11 18.7.12 28.10.13
FC2AT(UT) 20:00 6:24 2:24
CPA(deg.) HALO HALO HALO
AW(deg.) | o
Speed(km/s) 2125 873 695
Solarflare SXR(UT) M3.7 C3.0 X1.0
“eS5>1eeS571 ... N24W58 S17W75 NO5W72
Solar flare active region 1165 1520 1875
Solar Radio emission Il type 20:0620:12 6:156:40 4:45

Solar Radio emission IV type

28.10.13
FC2AT(U-T) 20:12 5:24 4:48
CPA(deg.) 236 HALO 315
AW(deg.) 99 156
Speed(km/s) 702 1631 1201
Solar flare SXR(UT) M1.7 M7.7 M5.1

“eS510e5571 ... s19wsa7 S17W89 NO7W51

Solar flare active region 1165 1520 1875
Solar Radio emission Il type 20:1621:35 5:306:20 4:41

Solar Radio emission 5:235:30 4:37-10;16

Figure 1. the 7-10 March 2000 event: the top panel show the first C2 appearance of CMEL (red arrow) and CME2

(red arrow ). Lower panel shows the height and direction of CMEs.

Bottom shows the associated soft X-ray flare
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Figure 2a. The event 7-10 March 2011. Top panel shows the intensity -time profile from SOHO/ERNE with 10 -hour
time resolution . Lower panel shows the behave(solar wind, proton density, thermal speed and flow an  gle) of a
particle in shock wave from SOHO/CELIAS/ MTOF .
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Figure 2b. The characteristic of the shock wave (the uppre panel represant the solar wind speed,the
mid panel represent the mach number and the lower panel represent the Alfven speed) blue arrow
represent CME1,red arrow represent CME2.
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Figure 3.the 19-21 July 2012 event: Top panel show the first C2 appearance of CMEL (green arrow) and CME2 (red
arrow). Lower panel shows the height and direction of CMEs. Bottom shows the associated soft X-ray flare .
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Figure 4a. The event 18-20 July 2012. Top panel shows the intensity -time profile from SOHO/ERNE with 10 -hour
time resolution. Lower panel shows the behave(so lar wind, proton density, thermal speed and flow angle) of a
particle in shock wave from SOHO/CELIAS/ MTOF
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Figure 4b. the characteristic of the shock wave (the uppre panel represant the solar wind speed, the mid panel
represent the mach number and the lower panel represent the Alfven speed) blue arrow represent CMEL1, red
arrow represent CME2.
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Figure(5) the 28-30 October 2013 event: Top panel show the first C2 appearance of CMEL1 (red arrow) and CME2
(green arrow). Lower panel shows the height and direction of CMEs. Bottom shows the associated soft X-ray flare .
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Figure 6a. The event 28 October 2013. Top panel shows the intensity -time profile from SOHO/ERNE with 10 -hour
time resolution. Lower panel shows the behaver (solar wind, proton density, thermal speed and flow a  ngle) of a
particle in shock wave from SOHO/CELIAS/ MTOF .
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Figure 6b. the characteristic of the shock wave (the uppre panel represant the solar wind speed,the mid panel
represent the mach number and the lower panel represent the Alfven speed) blue arrow represent CMEL1, red
arrow represent CME2
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ABSTRACT

The human eye, as our vision organ, is affected by optical aberrations, which are optical defectstha
influence vision. Such defectsinvolve the formationof low -quality images on the retina. This
phenomenoncan be described asthe failure to obtain a faithful representation of an object in the image
plane. These aberrations come in different forms, namely, monochromatic and polychr omatic aberrations.
In this work, we conducted quantitative comparisons of the human eye performance at a range of field s
of view for different entrance pupil diameters.To evaluate such performance, the difference in image
guality under monochromatic and p olychromatic aberrations was observed with the use of the software
Zemax-EE (2005)and the Liou and Brennan human eye modelThe modulation transfer function, blur spot

size (RMS) and the type and amount of aberrations were used as criteria in analyzing retinal image
degradation.

Keywords: Human eye, Liou and Brennan model, Zemax, aberration, PTU polymer .

INTRODUCTION

The human eye is considered one of the most important organs due to its major function. It generally receives more
than 80% of the details of the surrounding area [1]. The optical function of the hum an eye is to form an image of an
object on the retina,which is a highly complicated and sensitive process [2]. A good optical eye produces an object
image with fine quality [3].However, this biological vision instrument experiences an essential optical defect called
optical aberration [4]. Thus, the quality of formed imagesare affected by optical system defects.These errors are
classified as monochromaticand polychromaticaberrations [5].Monochromatic aberration results from the geometry of
the optical system [6]. This aberration is also known as third-order aberration and classified into five types,
namely,spherical aberration, coma, astigmatism, field curvature and distortion [7]. Polychromatic aberration results
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due to the optical system dispersion of the refractive media[8].The refractive index of the eye is a function of the
wavelength [9]. As explained according to Snell’s law, the ray of light with an angle of incident  passing into the
eye is refracted at an angle of " inside the eye, commonly referred to as dispersion phenomenon[10].

1)
MATERIAL S

Material selection is the first and most important step in design [11]. Polymers are the most suitable materials
currently available for producingcontact lenses [12]. In this study, polythiourethane (PTU) polymer,an optical plastic
material,is used for this specific calculation. This material has good optical characteristics (refractive index of 1.67 and
Abbe number of 28), thereby becoming qualified foruse in this design [13]. The refractive index, which measures the
propagation of a ray of light through a substance [14],isdefined as

(2)

where is the refractive index, is the velocity of light in free space and is the velocity at a particular medium.The
Abbe number represents the dispersion of a transparent material[14] and is expressed as

: ®)

where is the Abbe number and , and are the refractive indexes at wavelengths of 550, 470 and 650 nm,
respectively.

METHODS

A contact lens was designed from PTU polymer, a new type of optical pol ymer used in the ophthalmicfield, due to
thematerial’s high refractive index, low dispersion characteristicsand good impact strength. The software program
Zemax and the Liou and Brennan human eye model were used to preciselycompare the performance of thehuman
eye between monochromatic and polychromatic conditions [15]. To distinguish the most efficient model,we aimed to
identify the results with the highest accuracy, which symbolised semblance with biological eye resul ts. Different
criteria were used, such as the tangential modulation transfer function (MTFT), sagittal modulation transfer function
(MTFS), the type of aberrations that affect and degrade the retinal image and root mean square (RMS)

Modulation Transfer Function

The modulation transfer function (MTF) indicates the distinctness a nd difference of an imaging system and measures
the quality of the retinal image [16].

(4)

where is the contrast in the target and defined as the ratio of the amplitude of the sine-wave to its average value
,and s the corresponding contrast in the image.

.+ (5)

where
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and . (6)
The contrast can be expressed as

A7)

Root Mean Square

The spot radius is another measurementof retinal image quality, and it relies on the spot diagram. It is computed as
the RMS of all the distances between each marginal ray intersection with the image plane and a reference
point generated by the chief ray intersection[17].

RESULTS AND DISCUSSION

Images formed on the human eye retina vary in quality under two conditions, namely, monochromatic and
polychromatic aberrations.In this research, we studied the difference in performance of the optical system and
compared the obtained results. We observed the effect of an FOV increase range ©5°-60° for entrance pupil
diameters of1.5 and 2mm on image quality under both conditions.The analysis criteria used were MTFT, MTFS, wave
aberration and RMS. Figures 14 present the performance of the human eye in cases of monochromatic and
polychromatic aberrations. Figures l-aand 1-b indicate that the MTFS differed from the MTFT due to differences in
the image plane.However, both MTFs were degrading, with the MTFS becoming affected more than the MTFT.
Meanwhile, Figure 1-c shows that when the FOV was increased, the distortion aberration was also increased, thereby
affecting the quality of the formed image. Figure 1-dshows that the RMS increased as the FOV increasedFigure 2
explains other results at EPD=2mm at a different FOV. Figures 2a and 2-b show the degradation of MTFT and MTFS,
respectively, with increasing EPD. Figure 2-c provides the amount of Seidel aberration that increased with EPD and
FOV, and Figure 2-d illustrates an increase in RMS.

Figures 3 and 4 present the polychromatic performance. Given the differencein the image quality introduced by the
MTF performance, in which the polychromatic MTFT presented an inferior performance compared with
monochromatic MTFT (This difference was due to the wide band of wavelength in the case of the
polychromaticaberration and the variation in the wave aberrations obtained from the polychromatic and
monochromatic PTUs.). Given the amount of aberration that affected on the overall optical system performance.lt is
polychromatic,so considerable aberration woul d enter the optical system due to the different wavelength band.The
RMS in the polychromatic PTU gradually increased under the effect of FOV.Given that it is polychroma tic, the more
the FOV increased, the more the band size of the incoming aberration affeded the formed image. Figure 5 compares
the monochromatic and polychromatic performance for different FOVs at an entrance pupil diameter of 1.5 mm.

CONCLUSION

We measured the monochromatic and polychromatic aberrations for several FOVs at different iris and pupil
diameters. The quantitative comparison conducted in this work for the human eye performance under bo th
conditionsdepicted tolerances in image quality. The optical system produced considerably better imag e quality under
the monochromatic conditio n than under the polychromatic condition.Monochromatic aberration is a single
wavelength that affects the formed image,thus resulting in less aberration and degradation in image quality than
does polychromatic aberration,which has multiple wavelengthsthat affect the performance and quality of the retinal
image. These findings illustrated the difference in performance and how it affected the overall syst em.
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Figure 1. a)Tangential modulation transfer function (MTFT), b) sagittal modulation transfer function (MTFS), ¢)
wave aberration with field of view (FOV), d) root mean square (RMS).

Figure 2. a) Tangential modulation transfer function (MTFT), b) sagittal modulation transfer function (MTFS), ¢)
wave aberration with field of view (FOV), d) root mean square (RMS).
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Figure 3: a) Tangential modulation transfer function (MTFT), b) sagittal modulation transfer function (MTFS),
¢) wave aberration with field of view (FOV), d) root mean square (RMS).
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Figure 4: a) Tangential modulation transfer function (MTFT), b) sagittal modulation transfer function (MTFS),
c) wave aberration with field of v iew (FOV), d) root mean square (RMS).

Figure 5: Performance comparison between the monochromatic and polychromatic light at different FOVs.
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ABSTRACT

Rheumatoid arthritis (RA) is one of chronic autoimmune disease leading to extensive changes of the joint
resulting in cartilage d amage and bone erosion. The present study focuses on some histopathological
change in knee of the RA patients in hematological and biochemical testes of patients and control. The
samples were taken (synovial membrane, anterior cruciate ligament, and meniscal cartilage) from 30
knees of rheumatoid arthritis patients (20 females and 10 male) during total knee replacement and kept in
formalin (10%) for histological study. Blood sample were obtained from 30 RA patients and 20 control s.
The tissue, blood samples were collected during period from October 2016 to June 2017.The
histopathological study of knee tissue with RA (synovial membrane, anterior cruciate ligament, and
meniscal) show many histopathological changes such as congestion blood vessels, fibrin depog#ion and
infiltration of inflammatory cells. There was signification elevation (p ' 0.05) in serum total protein,
albumin and globulin in rheumatoid arthritis patients group compared to healthy controls groups. The re
was significate elevation (p ' 0.05) of total protein, albumin and globulin in serum of rheumatoid arthritis
patients when compared with synovial fluid of rheumatoid arthritis patients. The results of CRP, ASOT
and RF were positive in 76.7% of rheumatoid arthritis patients, while, it was negative in 23.3% of p atients
with RA.

Keywords: Rheumatoid arthritis, synovial fluid, s ynovial membrane, knee joint.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by inflammation of the synov ial, which
outlines the inner cavity of synovial joints except for cartilage surfaces. It is a heterogeneous disease straddling
several disease subsets with possible different pathogenic pathways (Van der Helm and Huizinga, 2008). Findings of
population -based studies show that RA affects around 0.5-1.0% of adults in developed countries. (Symmons et al,
2002).RA manifests in a polyarthritis, predominantly affecting the small joints of the hands and feet (Coj ocaru et al .,
2010).Another very severe consequence of RA can be additional orgammanifestation, like skin, eyes, lungs, heart and
even accelerated atheroslerosis (Gabriel and Michaud, 2009). The knee consists of combination of bones, articular
cartilage, menisci, ligaments, and tendons are the essential internal parts of the knee which help n distributing the
load and in providing stability to the knee (S heng, 2008), and synovial membrane which is the delicate, vascularized
tissue that covers the non-articular surfaces of the synovial joint cavity and the intra -capsular bone surfaces it is
composed of an epithelial-like cell lining facing the joint cavity, Synovial functions include innate immune
surveillance, lubrication, and intra articular joint tissue nutrition, representing a metabolic prot ection of joint function
(Berumen et al, 2002).

Knee has four primary ligaments, anterior cruciate ligaments ACL , posterior cruciate ligaments PCL, lateral collateral
ligament LCL and medial collateral ligament MCL and one secondary ligament, the anterolateral ligame nt ALL. The
function of ligaments is to stabilize the knee by resisting forces and moments (Claesetal., 2013). There are two types
of cartilage in the knee, the hyaline and the fibrous cartilage called the menisci for protect knee (Werner, 2004).

MATERIALS AND METHODS

The study included 30 patients with RA and range in age 40-80 year were obtained from Nursing home hospital,
Ghazy Al -hariri hospital for surgical specialties / Medical city and Al - Tage hospital, in addition 20 sample as control.
The histopathological and biochemical study were conducted at Mustansiriyah University in the labora tories of
Biology department during the period from October 2016 to June 2017.

Tissue collection

The tissue specimens and synovial fluid were obtained during operations involving total knee replace ment, from 30
patients with RA, which is diagnosed by specializes doctor. The tissue specimens were kept in the fixative solution
(formalin10%) for histopathological study. After the fixation, sections are processed, embedded in paraffinan «1[+-1
thick glass mounted sections are prepared, which are routinely stained with Hematoxylin and Eosin ac cording to
(Suvaran et al.,2013).

Serum and synovial fluid collection
From each 30 patients and 20 control, 5 ml of venous blood was collected froma suitable vein was used to obtain
serum which separated by centrifugation 3000 r.p.m

for 5 min, then they were kept in -20°C until the time for using. Synovial fluid was kept in plane tube then stored at -
20°C until assayed.
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Biochemical test

A- Detection of C reactive protein (CRP), Rheumatoid factor (RF) and Anti streptolysin O Titer
(ASOT)

These assay were done by using a rapid latex slide test for the detection of CRP, RF and ASOT in sem, according to
SPECTRUM Company kit.

B- Determination of total protein, albumin and globulin in serum and synovial fluid

This assay was done by using Spectrophotometer test for determination of total protein, albumin and globulin in
serum and synovial fluid according to AGAPPE company kit.

Calculation of th e results

Statistical Analysis

Differences between groups were calculated by T-test where appropriate using (Minitab Version 11) values were
expressed as mean * standard deviation. A pvalue of less than 0.05 was considered statistically significant.

RESULTS AND DISCUSSION

A-Synovial membrane
Histologic studies showed different proportions and changes that:

e The synovial lining cells and villous more hyperplasia in knee specimens of RA patients (Figure 1).
« The inflammatory cell infiltrate showed a significantly higher in knee tissues of RA patients, these histologic
changes are illustrated in (Figure 2).

In addition, many subepithelial area replaced by mature adipocytes (Figure 3).

« Also different degrees of fibrosis, increase of neoformation v essels and mononuclear infiltration were present in
the synovial tissue (Figure 4).
« Light microscope showed hydropic changes in large area of synovial membrane (Figure 5)

Synovial tissue sampling can be performed safely in both large joints (knee, ankle) and small joints like wrist. It has
been shown that inflammation in one joint is similar to inflammation in other joints (Kraan et al, 2002). The synovial
membrane is made up of a cellular inner layer, the synovial lining (synovium), mainly composed of ma crophage and
fibroblast -like synoviocytes (lwanaga et al.,2000). Expansion of the synoviocytes leads to thickening of the joint lining
and formation of the pannus tissue, which invades and destroys local articular structures and bone ( See and Janet,
2004) Inflamed synovial membrane displays three major histological alterations: hyperplasia of the intimal lining
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layer due to accumulation of macrophages and proliferation of fibroblast -like synoviocytes that are in an altered
activation state; neoangiogeness with endothelial activation in the synovial sublining; and a vast influx of
inflammatory cells such as macrophages, dendritic cells, lymphocytes and mast cells in the synovial sublining
(Marleen and Dominique, 2015). These infiltrating leucocytes are acivated and produce a vast amount of pro-
inflammatory and destructive mediators that contribute to synovitis as well as to cartilage and bone destruction
(Gerlag and Tak, 2009).Inflammation of the synovium has been seen primarily as a lymphocytic phenomeno n, and
the accumulation of lymphocyte aggregates in the synovium is considered to be the hallmark of RA (John, 2004).

Study of Manzo and Pitzalis, (2007) show that three types of lymphocyte infiltration patterns are ob served in

synovitis: diffuse infiltr ation of lymphocytes, aggregates of B cells and T cells, and ectopic lymphoid neogenesis such
as the presence of follicular dendritic cells and high endothelial venules. Synovial ectopic lymphoi d neogenesis may
play a role in mounting immune responses, and in particular the autoimmune responses observed in RA (Humby et
al., 2009). Hyperplasia of synovial membrane leads to increase of accumulation of macrophages and this lead to

increase of joint destruction in patients of RA (Haringman et al, 2005).Kinne et al., (2000) reported that various

pathogenetic mechanisms might lead to a final common pathway resulting in synovial macrophage activa tion. This

may cause increased production of a variety of proinflammatory cytokines and chemokines, which play a partin the

development of symptoms like pain and swelling (Vervoordeldonk and Tak, 2002).Most of the macrophage s in

actively inflamed joints are localised by far in the synovial sublining rather than in the intimal | ining layer (Smeets et
al., 2003).The current result was in agreement with David and Michael (2001) who observed Synovial -vessel
endothelial cells transform into high endothelial venules and more blood vessels proliferation in th e early course of
the disease high endothelial venules facilitate the transit of leucocytes from the bloodstream into tissues

B-Anterior cruciate ligament (ACL)

Histological examination for ACL biopsy of knee RA patient is degeneration changes with proliferatio n of fibrocystic
(Figure 6). On the other hand, all sections illustrate large areas of fibrosis and numerous new formations of blood
vessels (Figure 7). In addition, disorder in formation of collagen fibers and deposition of fibrin a round blood vessels
is revealed (Figure 8). The ACL disruption is one of the most commo n and destruction of knee. It is mainly sustained
as a result of sports participation. These injuries often result in joint effusion, altered movement , muscle weakness,
reduced functional performance ACL injuries are also associated with long -term clinical sequelae that include
meniscal tears, and also associated with RA and other diseases (Levineet al., 2013). ACL injuries affect the
surrounding structures of the knee and are associated with a decrease in the patients’ life quality. It has been
demonstrated that ACL traumas affect the meniscus, induce cartilage damage (Arner et al, 2016).1t is well known
that ligaments are active structures that possess the ability to undergo modifications in different pathologic
conditions. Tissue destruction may be positively correlated with the remodeling response after injury matrix
metalloproteinases appear to stimulate angiogenesis (increase in blood vessels) and inflammatory reations in the
synovium of patients with RA. These metalloproteinases are not expressed in the synovial tissue in normal
conditions (Jitariu et al, 2017). Also various metalloproteinases play a critical role in the process of ligamentization. In
case of ligament reconstruction, they seem to facilitate cell migration, proliferation and angioge nesis in the synovium
(Raif, 2008).

The RA ligaments showed a thickened hyperplastic synovial cell layer, vascular proliferation, hemosi derin

deposition, lymphoid aggregates, and histiocytes dispersed between the collagen fibers (Nelissen and Hogendoorn,

2001). These rustles might be related to current results that report histopathological changes in ALC tissues. Study of
Mattiello et al (2008) reported that the acute phase of ACL tissue injury the concentration of the synovial fluid

increases due to the presence of macromolecules and fragments of macromolecules such as cartilage oligomeric
matrix protein (COMP), stromelysin, proteins and proteoglycan (PG) fragments such as sulfated glycos aminoglycans
(GAGS), as well as inflammatory cells, synoviocytes
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and free chondrocytes derived from destructive processes in the cartilage. Macromolecular changes in SF content can
be observed, since under normal conditions they are absent.Experimental models have shown that ACL rupture
leads to an increase in the jointdestruction along with motion reduction too. It appears that a greater anterior knee
laxity may represent a risk factor for ACL traumas depending on different particularities of ACL and bone geometry
(Wang et al, 2016).

C- Knee menisci

All fields of th e knee menisci sections of RA patients were examined using Hematoxylin and Eosin stain. Extensive
chondrocytes death in many area was noticed, also abnormal controlling and proliferation of chondroc yte in patients
who underwent total knee replacement with RA (Figure 9). In addition, large areas of fibrosis illustrates with
proliferation and disorientation of chondrocytes (Figure 10). On the other hand, all sections demons trated abnormal
proliferation of chondrocytes and inflammatory cells infiltration in di  fferent areas of menisci tissues (Figure 11) The
knee joint meniscus is fibrocartilage in nature and is designed to provide stability of the knee, lo ad distribution,
shock absorption. The functions of the menisci are facilitated by proteoglycans and collagen type | and type I,
proteoglycans enable the matrix to absorb shock, whereas collagens provide the rigidity (Englund et al., 2003).
Meniscal Cartilage is the important part of synovial joints. It consists of chondrocytes that are em bedded in a dense
and highly organized extracellular matrix (ECM) (Pap et al.,2013). Any damage to cartilage integrity not only affects
its function and the ability to move a damaged joint, but can also result in profound effects on the state and metabolic
activities of the chondrocytes themselves, as well as on neighbouring cells and tissues, such as the synovium. In turn
any changes to chondrocyte phenotype and metabolism will change the composition of the sur-rounding ECM
(O’Conor et al.,2014). Joints suffering of RA increase meniscal matrix degradation (Mario et al, 2005). Evidences
suggest that RA is initiated by a sustained antigenic stimulus that induces perpetual activation of inflammatory and
resident cells of the joint and results in the production of proinflammat ory mediators that initiates progressive
erosion of cartilage (Vervoordeldonk and Tak, 2002).

Biochemical test
1- Protein analysis in serum and synovial fluid

The data that present in table (1) and figure (12) show that mean + SD of serum total proteinin control were (7.5 £0.59

mg /dl) while the mean +SD level of patient RA were (7.6£0.6 mg /dl). The result showed increase sigificant

difference (p '0.05) of serum total protein in RA patient compared with control. This result agrees with Cylwik et al.,

(2010) which reported signification difference in level of total protein in RA patients. Study of Rall and Roubenoff,

(2004) shows that in RA increase of proteins breakdown compared with healthy persons, the proteins breakdown

rates are directly associatedwith TNF-...1 ™>~e7E e’ "— 01 <¢1 ™Z5" ™ 7551 Whilee the Tevel G Fot& > 1 E Z oo
albumin that is present in table (1) and figure (12).

The rustle showed signification difference (p ' 0.05) in total albumin level of RA patients were (3.07+0.3 mg /dl)

compared with controls were (4.27+0.2 mg /dl). The study of Sezgin et al, (2005) is agreement with this result which

found signification difference in albumin with RA patients. Inflammatory illnesses (acute and chronic) are the major

causes of albumin concentration decline in RA serum albumin levels were lower because higher TNF- ... 1¢ZYZe@31¢ZSe1+"1
hypoalbuminemia, which is a consequence of inflammation due to suppression of albumin synthesis and transfer of
Secz-"—1e>"-1¢'72Z1YSeE7S>1 "1 «'7Z1 ZgmaBuYdS\ajdad, F011)ohéVI&/eE dfitaial” globulin that

present in table (1) and figure (12) the rustle showed signification difference (p ’ 0.05) in total globulin level of RA

patients (3.8+0.7 mg /dl) were compared with control were (3.2+0.7 mg /dl). The present study was in agreement with

the study of Ahmet et al.,(2007)which reported signification difference in total globulin level of RA patients.
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Globulin as another major protein also plays a part in chronic inflammation. Some components of glob ulin would
increase under the condition of inflammation. The high level of globulin is considered to be a marker of activation of
inflammation Adly et al (2006) Increased globulin level have been reported to reflect chronicinflammation Because
systemic inflammation has been shown to cause an increase in the levels of various poinflammatory cytokines (Azab
et al, 2013).The data that present in table (2) and figure (13) show mean + SD of serum total protein level in RA
patients were (17.6+£0.6 mg/dl) while the meanzx SD level of synovial fluid total protein in RA patien ts were (4.02+0.8
mg/dl).The result showed signification difference (p '0.05) between serum total protein level and synovial total
protein.

While the level of serum total albumin (3.07+0.3 mg/dl) and synovial total albumin (2.14+0.7mg/dl) t hat present in
table (2) and figure (13). The rustle showed difference (p’0.05) between serum total albumin level and synovial total
albumin.Also the level of serum total globulin (3.8+0.7mg/dl) and synovial total globulin (2.11+0.8 mg/dl) that
present in table (2) and figure (13) The rustle showed difference (p’0.05) in serum total globulin level and synovial
globulin. Synovial fluid is containing many of potential biomarkers because the synovial fluid is in direct co ntact
with articular cartilage, synovium, ligament, meniscus and joint capsule. Alterations in metabolism of any of these
tissues during disease progression are reflected as alterations in the profile of synovial fluid (Duan, et al.,2012). The
higher levels of proteins in synovial fluids of RA patients have been observed to induce the expression of cytokines
in mononuclear cells, and it is involved in regulating bone formation and promotes angiogenesis (Mitali, et al.,2016).
There are so many proteins in synovial fluid particular attention is given to albumin and globulin, which are the
main proteins in the synovial fluid. Albu min and globulin typically account for 60 -75 % the synovial fluid proteins
(Maria, 2014).

2- C - reactive protein, Anti -Streptolysin -O and Rheumatoid Factor level in serum
The study in table (3) shows that CRP was positive in 76.7% of RA patients, whereit was negative in 23.3%

The CRP an acute phase protein is synthesized by hepatocytes in response to prénflammatory cytokines in
particular IL -6. It has been shown to be of great value as an inflammatory marker in RA and has been suggested to
mediate part of the complement activation in RA (Molenaar et al, 2001). On the other hand, it also has ant
inflammatory properties, such as reducing neutrophil adhesion to endothelium (Christopher and Paul, 2005). The
result showed agreement with the study of Surekha et al (2006) which is found elevatione in CRP levels.This study
explains that ASOT in this test is positive in 76.7% of RA patients, where it was negative in 23.3%of RA patients
shows in table (3). The study showed that ASO test was positive in RA patients, are in conflicting with (Tikly and
Makda, 2009), and it may have been associated with past or present Streptoccoi infection (Ferri, 209), that's in turn
assumed that those patients may be infected with rheumatic fever instead of RA Gerber, (2007)

Table (3) shows that RF was positive in 76.7% of RA patients, where it was negative in 23.3% of RA ptients. It has
long been recognized that RFs play a pivotal role in the differential diagnosis of polyarthritis bec ause they make it
possible to identify RA patients (Miller et al, 2013) It has also been shown that RFs are useful in predicting the
development of RA, as the detection of IgM, IgA, and IgG RFs may predate its onset by years (Nielsenet al, 2012),
and it has been reported that their appearance in serum is sequential before diagnosis: first IgM RF, then IgA RF, and
finally IgG RF (Deane et al, 2010).It has also been suggested that RFs potentiate the presentation of antigens to T cells
by means of the dendritic cell uptake of immune complex es with exogenous antigens and by means of RF B cells,
which seems to be more efficient APCs than other B cells (Stewartet al, 1997).This result agree with the previous
studies (Francescaet al, 2013) and (De Ryckeet al.,2004) who have also found elevation in RF in patients of RA.
Study of Wilusz et al.(2008) shows that Inflammatory cytokines that produced by synovial macrophage appear to
have a positive effect on meniscal degradative which active the pro-inflammatory pathways in the meniscus and joi nt
tissues consequently. The meniscal matrix begins to degrade and progressively loose its crucial role in load
distribution and joint lubrication. Cartilage is largely considered a target tissue in RA, which becomes damaged as a
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result of the inflamed and hyperplastic synovial membrane, which is itself caused by the manifestation of systemic
autoimmunity in the articular joints (Rommel et al, 2007). And it has been well known that in the course of the
disease cells of the inflamed synovium, particularly a ctivated fibroblast -like synoviocytes (FLS), attack the cartilage
and lead to its progressive destruction (Bottini and Firestein, 2013).
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Figure 1. Cross section in synovial membrane of knee RA patient show synovial lining hyperplasia (yellow
arrow) and villous hyperplasia (red arrow) (Hematoxylin and Eosin staining, x10).

Figure 2. Cross section in synovial membrane of knee RA patient show inflammatory cells infiltration
in many area especially around blood vessels (Hematoxylin and E osin staining, A and B x40, C x10)
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Figure 3. Cross section in synovial membrane of knee RA patient show subepithelial area replaced by
mature adipocytes (arrow) (Hematoxylin and Eosin staining, x40)

Figure 4. Cross section in synovial membrane of knee RA patient reveal to fibrosis (<
proliferation of fibroblasts (") and perivascular inflammatory cell infiltrates () (Hematoxylin
and Eosin staining, x10).

Figure 5. Cross section in synovial membrane of knee RA patient reveal to hydropic changes in large
area of tissue (Hematoxylin and Eosin staining, x40) .
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Figure 6. Cross section in ACL of knee RA patient show degeneration (red arrow) and proliferation of
fibrocystic (green arrow) (Hematoxylin and Eosin staining, x10)

Figure 7. Cross section in ACL of knee RA patient illustrate large areas of fibrosis (red arrow) and
neo-formation of blood vessels (yellow arrow) (Hematoxylin and Eosin staining, x10).

Figure 8. Cross section in ACL of knee RA patient show disorder in formation of  collagen fibers (red
arrow) and deposition of fibrin around blood vessels (yellow arrow) (Hematoxylin and Eosin staining,
x40)
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Figure 9. Cross section in menisci of knee RA patient show: A - chondrocytes death in many area B -
abnormal controlling and pr oliferation of chondrocyte (Hematoxylin and Eosin staining, x40)

Figure 10. Cross section in menisci of knee RA patient illustrate large area of fibrosis (red arrow),
proliferation and disorientation of chondrocytes (green arrow) (Hematoxyl  in and Eosin staining, x10)

Figure 11. Cross section in menisci of knee RA patient reveal to: A - abnormal proliferation of
chondrocytes B- inflammatory cells infiltration (Hematoxylin and Eosin staining, x40).
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Figure 12. Effect of study total protein analysis in serum of RA patients and control

Figure 13: Effect of study Protein analysis in serum and synovial fluid of RA patients.
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ABSTRACT

The radiation from the sun is the primary natural energy source of the pl anet Earth. Other natural energy
sources are the cosmic radiation, the natural terrestrial radioactivity and the geothermal heat flux from
the interior to the surface of the Earth, but these sources are energetically negligible as comparedto solar
radiati on. In developing countries, such as Iraqg, interest in solar energy applications has been growing in
providing electricity and water supply in different areas Understanding solar radiation data is esse ntial
for modeling solar energy systems. Solar radiation is used directly to produce electricity for photo voltaic
(PV) systems and solar thermal systemsThe development of solar energy will have in the next years
needs areliable estimation of available solar energy resources. In theglobel scales, topographyis the
most important factor in determining the distribution of solar radiation at the surface of the Earth. In this
paper the Benefit from Digital Elevation Model (DEM) at (1 -7-2017) from satellite ( Landsat8) ,
providing topographic information of Ir aq. By using spatial analysis in Arc _GIS software to estimation
the solar radiation energy in complex topography areas in Irag. The results gave us maps of distrib utions
of solar radiation energy Per three-hour map

Keyword s: solar radiation, DEM, Arc _Gls.

INTRODUCTION

Solar radiation

The radiation from the sun is the primary natural energy source of the planet Earth. Other natural e nergy sources are
the cosmic radiation, the natural terrestrial radioactivity and the geothermal heat flux from the interior to the surface
of the Earth, but these sources are energetically negligible as compared to solar radiation. When tle spoken is of solar
radiation, it means the electromagnetic radiation of the Sun. The energy distribution of electromagn etic radiation
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over different wavelength is called Spectrum. The electromagnetic spectrum is divided into different spectral ranges
(Figure 1)[1] The quantity of solar radiation reaching the earth's surface varies dramatically as a function of changing
atmospheric condition as well as the changing position of the sun through the day, [3].

The Elevation Concept

The elevation of ageographic location is its height above or below a fixed reference point, most commonly a
referencegeoid, a mathematical model of the Earth's sea levelas anequipotential gravitational surface. Elevation,
or geometric height, is mainly used when referring to points on the Earth's surface, while altitude or geo-potential
height is used for points above the surface, such as an aircraft in flight or aspacecraftin orbit, and depth is used for
points below the surface. Less commonly, elevation is measured using the center of the Earth as the reference
point. Due toequatorial bulge, there is debate as to which of he summits of Mount Everest or Chimborazo is at the
higher elevation, as the Chimborazo summit is further from the Earth's center, while the Mount Everest summit is
higher above mean sea levelsee figure (2)[5]

Digital Elevation Models (DEMS)

Elevation model are createdfrom point data that samplesthe x,y,and z coordinates of locations on the earth’s surface.
Two main type elevation models exist: DEMs, which are raster datasets depicting the earth’s topography as a
regularly spaced grid, and triangular irregular networks, which connect irregularly spaced elevation points with

triangular surf aces.Ingeneral, DEMs tend to be created from imagery, with triangular irregular networks created
from survey data. The earth’s topography forms the natural foundation for working in three dimensions, where
objects are placedabove, on,or below the terrain surface.Towork in 3D,the GIS analyst must have a model of the
earth’s topography. By representing topography, elevation models provide a 3D context for mapping and analysis
and are an indispensable tool for the GIS analyst.[6]

Study area
is located in the Middle East between latitudes 29° 5' and 37° 22' N and longitudes 38° 45' and 48° 45' N. Iragas a
Middle Eastern country is one of those countries which are situated on yellow belt of earth that can receive the

maximum light during the day and diff erent months in the year. Iraq climate describe as hot weather in summer and
cold in the winter season..[9]

EXPERIMENTAL WORK

The method were obtained by using the ArcMap GIS 10.3 to calculate the solar radiation of Iraq in July fromSRTM
DEM for a pixel area 90X90 meter by applying two steps:

CONCLUSIONS

The use of DEMs allows obtaining better estimates of the solar radiation in Iraq areas, by taking into account the
topographic parameters in radiation transfer models.The Arc - Gls technique has beenevaluated by using
experimental data collected in an area of complex topography in Iraq provides good estimates of the solar radiation.
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Figure.1. Spectral ranges of electromagnetic radiation, [2].

Figure 2.Elevation histogram of the Ear th's crust, [4]
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Figure 3.Iraq country region and Baghdad city location [7]

Figure 4. SRTM DEM images
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Figure 5. Grouping of DEMS images Figure 6. DEMS after mosaic images

Figure 7. DEMS of Iraq
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Figure 8. solar radiation of Iraq in July
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ABSTRACT

Worldwide, 30 -44% of women withacute uncomplicated cystitis has a recurrence. Escherichia colfE. col)
is the most common organism, causing 6877% of recurrences. Varied results were obtained regarding the
pattern of distribution of virulence genes in E. coliand their association with recurrent urinary tract
infection (RUTI). So that, uropathogenic E. coli (UPEC) isolates from first episode UTI (FUTI) and RUTI
were comparedby PCR protocols for distribution of adhesins'genes including: fimH; papGnd papG allels
LILII; iha; sfa/focDEafa/drabbmaEand nfaEand common UPEC virulence factors (VFs) namely hlyA; fyuA
andkpsMIl. Also, quadraplex PCR was applied to determine E. colphylogroups. Statistically, there were
no significant differences between FUTI and RUTI isolates for all of the studied VFs and phylogroups
except fimHwhich was significantly (P A1 ViV[i1-">21™>7YSeZ —e1S-"—-1 1+:S—1 1’
79.5%). Although the differences were not significant, RUTI isolates seemed to be more virulent than
FUTI isolates in whichthe most frequent associations of adhesins with other VFs were observed
represented by fimH +papC + iha + kpsMIl + hlyA + fyuA (13.6%) and fimH + papC + iha + kpsMIl +
fyuA(9.0%). Also, in both FUTI and RUTI high frequency of the isolates clustered in E. coliphylogroup B2
followed by groups A and D. Moreover, concentration of VFs' genes was higher in phylogroups B2, D,
and F. From this study's results it seems likely that bacterial factors have no apparent effect on
predisposition to RUTI.

Keywords: recurrent UTI, first episode UTI, E. colj virulence factors.
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INTRODUCTION

Recurrent urinary tract infections (RUTIs) are symptomatic UTIs that follow recovery of an earlier i nfection after
appropriate treatment [1]. This infection is defined as 3 UTIs with 3 positive urine cultures throug hout a 12-month
period, or 2 infections throughout the last 6 months [2]. Worldwide, 50 -80% of women have acute uncomplicated
cystitis, of whom 30-44% will have a recurrence. Escherichia cofE. col) is the most common organism, causing 68
77% of recurrences[3] Because E. colicauses 90% of UTIs among ambulatory patients [2], both first and second UTls
may be caused by it These bacteria possess a range of virulence genes that facilitate their adherence and survival in
the urinary tract and allow them to establish in fection [4]. Moreover, E. colistrains differ in their ability to cause
infection due to different phylogenetic groups to which they belong [5]. These phylogroups were desc ribed by
Clermont et al in 2013 and included: A, B1, B2, D, C, E, F, and clade | [6 Worldwide, phylogenetic analyses have
demonstrated that virulent extraintestinal E. colistrains belong mainly to group B2 and, to a lesser extent, to group D.
In contrast, most of the commensal strains are associated with group A or group B1 [7].

Bacterial adherence to uroepithelial cells is an essential stage for the initiation and development of UTI. This process
allows bacteria to resist the flushing action of the urine flow and bladder emptying, promoting bact erial persistence
and activation of the host signaling pathways [8]. The important question is that: why in some people the infection
persisted and reoccurred after treatment? To partially answer this question, this project was propos ed to find out if
there is any difference in bacterial virule nce factors (especially adhesins) that may contribute in predisposition to this
state. To achieve this aim, UPEC isolates from patients with FUTI and RUTI were compared for the possession of
UPEC adhesins and phylogroups by PCR protocols and the differences were then analyzed statistically.

MATERIALS AND METHODS

Bacterial isolates

In this study, 80 UPEC isolates were collected from outpatients with FUTI(n = 36) and RUTI (n = 44)attended Al -
Karama hospital and Al -Kut hospital for Gynecology and Obstetr ics and Pediatrics in Al-Kut/Wasit Province/lraq,
during the period from July 1 st. to December 3@"., 2017. Isolates were grown on standard culture media and
identified by conventional biochemical methods [9]. Positive urine samples were described by a bacterial growth of A 1
10° CFU/ml.

Molecular detection of UPECs' VFs and phylogroups by PCR

DNA extraction

DNA extraction was done by boiling method according to Yamamoto et al [10] with modification which included
suspending 24 hr. old bacterial culture (3 loopfulls) on TSA in 1 mlof sterile 1X TE buffer (pH 8.0) instead of sterile
D.W

Detection of UPECs' VFs

The isolates were screened by multiplex-PCR for UPEC adhesins' genes and common UPEC VFs. The reactions were
analyzed in 3 pools, as follows: pooll: fyuA, bmaEand sfa/focDE pool2: hlyA, kpsMIl and nfaEand pool3: afa/drab, iha,

fimH and papC Primers sequences and amplification procedures were carried out according to Yamamoto et al [10]
and Johnson and Stell [11].
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Phylogenetic grouping of th e isolates

In this study, Quadraplex PCR [6] was used to determine the distribution of phylogenetic groups amon g UPEC
isolates based on the presence oEhuA, yjaA and arpA genes and TspE4.C2 DNA fragment.

Statistical analysis

Differences in the distributions of the studied determinants were tested by Chi square [12]. A P value of A1ViV[1 Sce1l
considered to indicate statistical significance.

RESULTS

Distribution of virulence factors' genes

Statistically, there were no significant differences in distrib ution of adhesins genes and other UPEC VFs among FUTI

and RUTI isolates, exceptfimH which was significantly (P A1 ViV[i1-">21 ™M>Z2YSeZ—e1S-"—+1 1'S—1
(97.2% vs. 79.5%). Distribution of these genesvas summarized in Table 1. Analyses of assocation of adhesins with

each other (Table 2) in an isolate revealed thatfimH+iha had the highest association (13.8%) among FUTI isolates,

followed by fimH+sfa/focDEand fimH-+papGpapGl)) +ha (11.1% foreach). On the other hand, among RUTI isolates the

highest association wasfimH+papQpapGl)+iha (25.0%), followed by fimH+iha (9.0%). Regarding the association of

adhesins with other VFs,the majority of kpsMIl was positively associated with fyuA and papCamong both FUTI and

RUTI isolates. Also, da/focDEoccurred almost in papCpositive isolates and was associated with hlyA. Combination of

fimH + papC(papGl)) +iha + kpsMIl + hlyA+yuA occurred in 2.7% and 13.6% of FUTI and RUTI isolates, respectively.

Whereas, fimH + papC+ iha+ kpsMIl+fyuAwere in 5.5% of FUTI and 9.0% of RUTI isolates.

Phylogenetic groups of UPEC

High frequency of this study's isolates clustered in E. coliphylogroup B2 (30.5% of FUTI vs. 34.0% of RUTI isolates),
followed by groups: A (22.2% vs. 27.2%), D (22.2% vs. 18.1%), F and C (each5% vs. 4.5%) and B1(2.7% vs. 2.2%),
whereas phylogroup E was not detected in any isolate (Table 3). In addition, 5.5% and 9.0% of FUTI ad RUTI
isolates were nontypable, respectively. There was no significant differences in distribution of all of these phylogroups
among FUTI and RUTI isolates.

Phylogenetic distribution of virulence factors

This study's results revealed that there was no significant difference in phylogenetic distribution of VFs among FUTI
and RUTI isolates. Moreover, VFswere concentraedin phylogroups B2, D, and F (Table 4), which had the highest
rates of multiple virulence factors possession (three or more virulence factors/isolate): 96.1%, 941% and 75%,
respectively. While, 20% and 16.6% of group A and nontypable isolates had multiple virulence factors, respectively.
No isolate of both groups C and B1 had multiple virulence factors.

DISCUSSION

Survey of previous studies [13-15]about the importance of a virulence factor as a predisposing factor to recurrent
UTI revealed a controversial results. To our best knowledge, there were few studies regarding this subject,
worldwide. So that this project was proposed to make our inspection of which factors (especially adh esins ) that
might be more prevalent among E. coliisolates from casesof RUTI than those from cases of FUTI.
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In this work, the patterns of virulence genes' distribution in UPEC and its association with recurre nt UTI were
consistent with previous studies [13-15]. Statistically, only fimH (adhesin of type 1 fimbriae) was more prevalent
among FUTIthan RUTI isolates. This result disagreed with Foxman et al [13] who showed that the fimH occurred in
100% of each FUTI and RUTI isolates. Also, Agarwalet al [15] reported fimH in 87.5% of FUTI isolates and 90.9% of
RUTI isolates and showed that the difference was not significant. This disagreement of this study's results with th ese
researchers may be attributed to the low numbers of isolates (n=80: 36 FUTI and 44 RUTI isolates) dhined in this
study, especially if we know that alm ost all E. coliisolates containfimH and express type 1 fimbriae [16]. Moreover,
although highly prevalent in commensal E.colias well as UPEC, Type 1 fimbriae are considered to be one of the most
important VFs involved in establishment of a UTI mediating extracellular binding to the host urothelium and
invasion [17-18]. Furthermore, type 1 fimbriae was reported to be necessary for intracellular aggregation into
intracellular bacterial communities and thus possibly the pathogenesis of RUTI [16].Although the differences were
not significant statistically, RUTI isolates seemed to be more virulent than FUTI isolates (Tables 1 and 2). Other
studies revealed that RUTI isolates have virulence score higher than that of FUTI isolates [1415].

High frequency of this study's isolates clustered in E. coli phylogroup B2 (both FUTI and RUTI isolates). No
significant differences in distribution of all phylogroups among both groups of this study included isolates and this
was in agreement with previous studies [14-15]. In the present study, the prevalence of other virulence genes was
higher in phylogenetic groups B2, D, and F (Table 4) and this agreed with previous studies [19-21]. What is worth to
note here in this study is that group F had a virulence that is comparable to that of groups B2 and D in which the
highest rates of multiple virulence factors possession (three or more virulence factors/ isolate) were observed (96.1%
of group B2 isolates, 94.1% of group D isolates and 75.0% of group F isolates). These results pported the crucial role
of groups B2, D, and F in UTI causation. The high virulence of group F isolates may be explained by the fact that
phylogroup F consists of strains that form a sister group to phylogroup B2 [22 -23]. It is closely related to both group
B2 (the origin of most human clinical E.coli isolates) and group D (the origin of most non-B2 extraintestinal
pathogenic E. coli EXPEC) [6,24]. Worldwide and to our best knowledge, this was the first time that the new E. coli
phylogroup F been investi gated for possession of virulence factors of UPEC and that it had virulence that was
comparable to that of groups B2 and D which were best known as including the virulent UPEC strains. In
conclusion, it seems likely that bacterial factors has no apparent effect on predisposition to RUTI compared with
previously known host predisposing factors. Biochemical and anatomical studies are required to inves tigate these
host predisposing factors to RUTI in order to design suitable management procedures.
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Table 1: Percentage frequency of UPEC adhesins and other V Fs' genes among E. coli isolates from

patients with FUTI and RUTI

VF's gene No. (%) of E. coli isolates
FUTI (n = 36) RUTI (n = 44) Total (n = 80)
fimH* 35 (97.2) 35 (79.5) 70 (87.5)
Iha 14 (38.3) 18 (40.9) 32 (40.0)
papC 10 (27.7) 17 (38.6) 27 (B.7)
papG 0 0 0
papGl| 9 (25.0) 16 (36.3) 25 (31.2)
papGlil 1(2.7) 1(2.2) 2 (2.5)
sfa/focDE 9 (25.0) 6 (13.6) 15 (18.7)
afa/dral 2 (5.5) 5 (11.3) 7(87)
bmat 0 0 0
nfak 0 0 0
hiyA 10 (27.7) 11 (25.0) 21(26.2)
fyuA 23 (63.8) 29 (65.9) 52 (65.9
kpsMTII 20 (55.5) 23 (52.2) 43 (53.7)
* Statistically fimH was more prevalent(P A1ViV[i1S-"—-.1 1+:S—1 1@ «SeZeil

Table 2. Patterns of distribution of adhesive genes among FUTI and RUTI

E.coli isolates (n=80).

Adhens' pattern

No. (%)of E. coli isolates

FUTI (n=36) RUTI (n=44)

Null 0 6 (13.6)
fimH only 14 (38.8) 10 (22.7)
afa/draBonly 0 1(2.27)
papC (papGlionly 0 1(2.27)
ihaonly 1(2.7) 0
sfa/focDEonly 0 1(2.27)
fimH + sfa/focDI 4 (11.112) 2(4.5)
fimH + afat 1(2.7) 1(2.27)
fimH + ihe 5(13.8) 4 (9.09)
fimH + pap((papGl|) 1(2.7) 1(227)
fimH + pap((papGl|) + ihe 4(11.112) 11 (25)
fimH + papC (papGll)+ sfa/focl 1(2.7) 1(2.27)
fimH + papC (papGllil)+ sfa/focl 1(2.7) 1(2.27)
fimH + afak + ih 0 1(2.27)
fimH + afakE + papC (papG 0 1(2.27)
fimH + iha + sfa/focD 1(2.7) 0
fimH + afakE + papC (papGlI) + i 1(2.7) 0
fimH + iha + papC (papGll) + sfa/foc 2 (5.5) 1(2.27)
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No. (%) of E. coli isolates

Phylogroup FUTI (n=36) RUTI (n=44) Total (n=80)
B2 11 (30.5) 15 (34) 26
B1 127) 1(2.27) 2 (2.5)
A 8 (22.2) 12 (27.27) 20 (25)
D 8 (22.22) 8 (18.18) 16 (20)
F 2 (5.5) 2 (4.5) 4 (5)
C 2 (5.5) 2(4.5) 4(5)
E 0 0 0
Nontypeable(NT) 2 (5.5) 4 (9) 6 (7.5)

Table 4. Percentage of VFs' genesamong Phylogroupsof E coli isolates from cases of FUTI and RUTI.

% of positive E. coli isolates

VFs' gene B2 (n=26 D (n=17) F (n=4, A (n=20) Bl (n=2 C (n=5) NT (n=6)
F R F R F R F R F R F R F R

fimH 100 | 93.3 | 100 | 100 | 100 | 50 100 | 75 | 100 | 100 | 100 | 100 50 0
papC 454 | 73.3 | 444 | 625 | 50 50 0 0 0 0 0 0 0 0
afa/dral 0 133 | 222 | 125 0 50 0 8.3 0 0 0 0 0 0
Iha 36.3 | 60.0 | 444 | 625 | 100 | 50 25 25 | 100 0 0 0 50 0
nfaE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfa/focDI | 81.8 | 33.3 0 0 0 0 0 0 0 0 0 0 0 25
bmat 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fyuA 90.9 | 93.3 | 100 | 100 | 100 | 100 | 125 | 25 0 0 0 0 50 50
hlyA 63.6 | 46.6 | 33.3 | 37.5 0 0 0 8.3 0 0 0 0 0 0
kpsMilI 100 | 86.6 | 55,5 | 100 | 100 | 50 125 | 8.3 0 0 0 0 50 0

F: FUTI; R: RUTL.
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ABSTRACT

The nanocomposite of polypyrrole (PPy) and functionalized single wall carbon nanotube (fSSWCNT)as a
gas sensor foroxidizing gas (NO 2) were synthesized by in electrochemical polymerization. nanocomposite
were deposited onto (Indium tin oxide) ITO coated glass for pyrrole monomer with oxalic acid and
different concentration from fSWCNTs(0.015, 0.02)in the 150 mL from distilled water .the response of
these films for NO2 gas was estimated by monitoring the change in electrical resistance at different
temperature (20,50,100,150 and 200¢. it is observed that the PPy/fSWCNT nanocomposite had greater
sensitivity than pure polypyrrole.X -Ray diffraction (XRD), Atomic Force Microscope (AFM),Field
Emission Scanring Electron microscopy (FE-SEM)and Fourier Transform Infrared (FT -IR) Spectroscopy,
were used to characterize the synthesized PPySWCNT nanocomposite.The XRD showed that the
prepared films have polycrystallinece «>2 E«7>7 1 S « 1S XdrpHobyyiof nanocomposites was
investigated by (FE-SEM). AFM result showed that nanocomposite have uniform granular structure with
average grain size of (40.75,47.07and96.74) nm. The FTIR spectroscopy the spectra giveprominent and
thedistinct bonds.

Keywords: gas polypyrrole , X-Ray, hanocomposite, SEM, XRD, FT-IR

INTRODUCTION

Nitrogen Dioxide (NO 2) is one of a group of gases called nitrogen oxides (NOx)Acute harm due to NO2 exposure is
only likely to arise in occ upational settings. Direct exposure to the skin can cause irritations and burns. Only very
high concentrations of the gaseous form cause immediate distress: 18620 ppm can cause mild irritation of the nose
and throat, 25-50 ppm can cause edema leading tobronchitis or pneumonia, and levels above 100ppm can cause
death due to asphyxiation from fluid in the lungs[1,2].Hen ce, the detection of NOzgas is very important in terms of
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both environmental as well as health monitoring sectors. There is a plethora of number of gas senshg techniques
availablefor the proper control and detection of NO 2 which vary in their concentrati on ranges and sensing
mechanisms [3,4].Awide variety of materials, such as, metal oxides, polymers and carbon lhsed materials
have been used as sensing elements for various N® gas sensor applications [5,6].Materials such as conduting
polymers (CPs) and carbon nanotube (CNT)are chief candidates when considering high-speed response and high
strain properties, respectively, as necessary attributes of a composite[7].

Conducting polymers(CPs) such aspolypyrrole (PPy) ,polythiophen e (PTh), polyaniline (PANI) and their
derivatives are widely used in sensing material due to its high sensitivity, cost effectiveness, room temperature
operation and fast response [8].0One of the important conductive polymers is polypyrrole and its derivatives have
attracted a great deal of attention because of its good environmental stability, high electrical conductivityand simple

processing and synthesis. Furthermore, PPy is among a little number of materials demonstrating gas ®nsing features
at room temperature, a fascinating prospect for developing practical applications [9]. the polypyrrole consists of a 5-
membered ring, containing a nitrogen (N) heteroatom, the same as with other organic molecules, PPy
polymerisation occurs upon oxidatio n of the monomer, which forms a CP backbone chain with overlapping -
orbitals and a positive charge along the polymer backbone[10].

The use of single-walled carbon nanotubes(SWNTs ) in biological sensors and effective ultrasensitive chemical
because of their high surfaceto-volumeratio and their excellent electrical properties [5].numerous approaches have
been developed to functionalize (SWNTSs), including covalent and noncovalent chemicalfunctionalizatio n, and in
studies these have revealed enhancedperformance as gas sensors[11]For instance. (PPy/fSWCNT ) nanauoposites
formed via electrochemical polymerization of SWCNT in an pyrrole mixture demonstrated enhanced sensi tivity to

NO2gaspharmaceutics [12].

The electrochemical approach for making electroactive/conductive films is very versatile and provides a
simplistic way to differ the film properties via simply varying the electrolysis condition s in a controlled way.
Or the variations in the properties of polymer can be made in the selection of the eletrolyte or the monomer.
also, the electro synthesis allows an easy control of the thickness of the polymers. Preparation of @s
electrochemically is a complex method and the quality and yield of the resulting polymer t hin films is affected
by different factors. The concentration and nature of monomer/electrolyte, cell conditions, electrode, the solvent,
temperature and applied potential, pH all have a strong effect on the quality and the electro-oxidation reaction
of the film [13].

EXPERIMENTAL

Polyppyrrole and functionalizedsingle wall carbon nanotube nanocomposites were prepared from pyrrole (Py)
monomer in acid medium at room temperature by used titanium as working electrode andindium tin oxideas a
reference electrodelTO has been chenically and ultrasonically cleaned via typical methods. solution of PPy is
prepared via using0.1M of pyrrole monomer was doping with oxalic acid (0.1M) with different concentration
of(fSWCNT) (0.015 and 0.02)n 150 mL from distilled water . The synthesized electrodes were thoroughly washed by
water to avoid the possible presence of electrolyte species on the surface of polymernanocomposite thin films were
deposited at ( 4.9 and 4) V with variousconcentration of CNT wthin 3 minutes. The prepared thin film
wasgreen,uniform, and strongly adherent to substrate. The thickness of the nanocomposite was100nm measured
using an optical interferometer via using He -Ne laser (0.632um). Mask on the films surface from Aluminum of 100
nm thickness was deposited using thermal evaporation. from NO 2was introduced(10,20 and 30) ppm in this paper
we used only 30% and the other percentages we will publish with other research at differentoperatio n temperature
beginning from room temperature (20°C) up to 200°C with step of 50°C.The characterization of structural properties
for sampleswere investigated by X-ray diffractometer (XRD, Shimadza-6000) using CuK..radiation. The morphology
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of the nanocomposite films was studied using atomic force microscope (AFM) (Angstrom AA3000) , Fourier
Transform Infrared Spectroscopy (FTIR) was studied by using solid KBr discs Maximum Resolution 0.5cm and the
microstructure film study via Hitachi FE -SEMmodel S4160.

RESULTS AND DISCUSSION
XRD Analysis

Figure(1)show analyze the structural characteristics of the pure polypyrrole and nanocomposite films via X -ray

diffraction . Diffraction pattern of sample has Polycrystaline cee>7@E«7>721 Sel ¢’ ee>SE" "2 WBh-ised el X EY2 X Z¢
distinguishing peaks of (PPy/fSWCNTSs)[8,14]. The peaks increase in intensity and become sharp with increasing the

ratio of CNT.and have different average grain size arecalculated by using Debye — Schere equation.

“25211711°@11@'S™MZ11«SE*"511511SY2>5¢Z11E>¢eeSee’«Z011TdT teEi0delde’ae/]l
™eS —70111'—1>85’'S—81E1’01e'21S—eeZ7111<Ze 272—11111 EVL/oL 1wk 15Faylellel 15727 E
which is 1.54A for Cutarget. The average grain size increasewith increasing concentration of CN T.

AFM Analysis

The morphology of samples were examined using an (AFM). Figure (2) AFM results showed homogenous
andsmooth the PPy and (PPy/fSWCNT) films in (3D) images and granularity distribution films. AFM have different

average grain size with different concentration from CNT.The increase of the crystallite size may be caused by
columnar grain growth in the structurethrough increasing conc entration of fSWCNTAs shown in Figure 2.The results

of crystallite size obtained from XRD are in good agreement with those obtained from AFM shown in Ta blel.

SEM analysis

The Field Emission Scanning Electron Microscopy (FESEM) images of pure PPy, and lPy/SWCNT nanocomposites
using different concentrations of SWCNTs suspended in the polymerization electrolyte on ITO substrat e interactive
3D surface of films at the operating voltage of 30kV and 60,000 times magnification are shown in Fig.(3). the pure PPy
has a granular structure with a verage grain size 33.24nm, but in the nanocomposite we can be obsered that many
nanotubes with number of granular because presence of CNTSs. Increasing the concentration of CNTs lead to increase
the average grain size as wdl as increase of nanotubs and appearance otypical ‘cauliflower’ structures as shown in
fig.(3.b).

FTIR analysis

Spectroscopy was determined The chemical structures of nanocomposite thin films.The FTIR spectra of PPy and
PPy/fSWCNTs at(0.015 and 0.@) from CNTs are shown in Figure 4.In the spectra of Purepolypyrrole, a broad
absorption band obtained a stretching N-H band at 3416.21cm.The bands at (1558.52 and 1452.82) ctis related
to the C=Cstretching mode, and the bands at 1176 cni'is associated to the G-H bending modes while the band for C -
H out -of-plane deformation vibration was observed at 875.799 cm’ #fter add 0.02 CNT,After addition we note a slight
change in bonds values and a decrease in intensity and this is attributed to the preence of CNTswhich are
coincident with the literature[8,14] as shown in Table 2.
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Sensor measurements

The change in the resistance of the sensing elements PPy films as a function of timeoirf both cases open and
closed gas with different concentration of CNT and operation temperature at 30% NO:2displayed in Figure (5). It
was found that, the samples resistance decrease with temperature, i.e.behave as a semiconductor and it
decrease with increase the concentration CNT. Also,to exposure the oxidizing NO2gas molecules with films
produced the sudden decrease in the value of resistance.The original resistance value adbved whenthe NO2
gas had been turned off and fresh air is introduced into the test chamber. The observed change in the
resistance of sensor with NO:gas molecules is due to the adsorption of gas on the surface of films as well
as the response for a particular gas or vaporis mainly related to adsrption kinetics of gas on active sensing
layer. PPy and (PPy/fSWCNT) are a ptype material in which majority charge carriers are holes. On the other
hand, NO:zis an oxidizing gas (electron accepter) and when it interacts with the p-type polypyrrole then it
capture electrons from the polymer matrix resulting in the decrease of the resistance. 8ice the majority
carriers (holes) density gets increased due to electron accepting nature of NO2gas. Thigesults in increasing
the conductivity of material and film resistance decreases.This resultis agree with [15].

The variation of NO2 gas sensitivity, response time andrecovery time versus operating temperature for samples with
(0.015 and 0.02) of ®IT at 30% NO2 as shown from Figures (6 to 8).It can be observed in pure polypyrrole case the
high sensitivity at (50or 100)°C, but when we add and increase the concentration of CNT and 30% NC: be the best
sensitivity at room temperature. The concentration of NO 2 gas increased then increases active sites for
adsorption, causing the increase in response. Over room temperature, sensor sensitivity decreaseswith the
increasing temperature. The response and recovery times are depends onthe rate of adsorption and
desorption respectively. The response and recovery times were obtained from Figures(7and 8)Such a decrease
in response time when concentration of CNT and increase the operation temperature.The temperature increases
the holes in the material that act on the gas response speed and also improve the surface propertiegshat make it
respond at a lower temperature.

CONCLUSIONS

In concluding remarks, We have synthesized polypyrrole and (PPy/fSWCNT) nanocomposite via electrochemical
polymerization method. From X-ray studies revealed that thin films are polycrystalline. Weillustrate increase grain
size with increase the ratio of CNT and showed the less aggregation of the polymer from AFM. Proper formation of
all thin films in a conducting form was established by FTIR.The SEM of surface morphology and also studied.
Gas sensing characteristics shows response for N@ gas with operated temperature at room temperature after add
CNT.

REFERENCES

1. G. Pershagen,E. Rylander, S. Norberg, M. Erikssons and L.Nordvall ,“Air pollution involving nitrogen dioxide
exposure and wheezing bronchitis in children. International journal of epidemiology”, 24, pp. 1147 -1153 ,1995.

2. R. Kurtenbach, K. Vaupel, J. Kleffmann, U. Klenk, E.Schmidt and P.Wiesen,” Emissions of NO, NO2 and PM from
inland shipping”, Atmos. Chem. Phys., 16,PP. 14285-14295, 2016

3. E. Zampetti, A. Macagnano, S. Pantalei and A. Bearzotti, PEDOT: PSS coated titania nanofibers for NQ
detection: study of humidity effects "Sens. Actuators, B, 179%p. 69-73,2013.

4. P. Zhu, F. Song, P. Ma, Y. Wang,C. Chen and J. Feng, “Morphologycontrolled self-assembly of ferrocene
porphyrin based NO 2 gas sensor: tuning the semiconducting nature via solvent-solute interaction ”,Journal of
Materials Chemistry C, 00, pp.1-9,2016.

16539


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

10

11.

12.

13.

14.

15.

Ghada Ayad Kadhim and Mahdi Hasan Subhail

J.Hong , N.Phiboolsirichit, S. Mubeen, M. Deshusses, A. Mulchandani and N. Myung“Electrical and gas sensing
properties of polyaniline functionalized single -walled carbon nanotubes”Nanotechnology21, 075502 (7pp),2010.
J. Li, Y. Lu, Q. Ye, M. Gnke, J. Han, M. Meyyappan, Carbon Nanotube Sensors for Gas and Organic Vapor
Detection, Nano Letters, 3,pp.92933,2003.

M. R. dos Santos and H. P. de Oliveira,” simple method for mass production of polypyrrole /carbon na notubes
hybrid artificial muscle”, Quim. Nova,Vol. 37, No. 6, pp.1000-1003, 2014.

S. G. Bachhav, D. R. Patil"Study of Polypyrrole-Coated MWCNT Nanocomposites for Ammonia Sensing at Room
Temperature”,Journal of Materials Science and Chemical Engineering, 3, pp.3044,2015.

R.L.Whitby, A. Kor obeinyk,S.V. Mikhalovsky, T.Fukuda and T.Maekawa,” Morphological Effects of Single -Layer
Graphene Oxide in the Formation of Covalently Bonded Polypyrrole Composites Using Intermediate
Diisocyanate Chemistry”, Journal of Nanoparticle Research, 13, 482948372011.

.A. Hamilton, " The Formation and Characterisation of a Polypyrrole Based Sensor for the Detection of Urea",
National University of Ireland Maynooth,2012.

T. Zhang, M. Nix, B.Yoo, M. Deshusses and N. Myung, “Electrochemically Functionalized Single -Walled Carbon
Nanotube Gas Sensor”,Electroanalysis 18, No. 12, pp.1153 1158,2006.

K. H. An, S. Y. Jeong, H. R. Hwang, Y. H. Lee,” Enhanced Sensitivity of a Gas Sensor Incorporating igle-Walled
Carbon Nanotube—Polypyrrole Nanocomposites* Adv.Mater., 16, pp. 1005-1009,2004.

N. R. Stradiotto, H. Yamanaka, M. Valnice and B. Zanoni,” Electrochemical sensors: A powerful tool i n analytical
chemistry”, J. Braz. Chem. Soc,14no.2 . 2003.

R. A. Mohammed,” An investigation of electropolymerization and corrosion  protection properties of
polypyrrole coating on carbon steel and stainless steel”, Scientific Research University of Baghdad2014.

S.T. Navale, AT. Mane, M.A. Chougule, R.D. Sakhare, S.R. Nalage and V.B. Patil, " Highlyselective and
sensitive room temperature NO2gas sensor based on polypyrrole thin films”, Synthetic Metals 189 ,pp. 94-
99,2014.

Table 1.Values of the grain size (GS) calculated from XRD and AFM investigations

Sample XEI . GS (XRD measurement ) (hm) | Average GS (AFM investigation ) (nm)
Pure PP 24.€ 36 40.75
v 43 25.1 '
25.000( 42.(
PPy/0.015 CNT 43.000( 485 47.07
PPy/ 0.02CNT 24.850( 60.2 96.7¢

Table 2. shows the value of bonds for nanocomposite films through a FTIR analysis

Sample N-H C=C C-H
PPy/0.015 CNT | 34155 iig;:g; 8;;7721
1564.52 1176.22

PPy/0.02 CNT 3416.6 1220_27 8860
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Figure 1. XRD pattern of PPy and ( PPy/fSWNT) films

Figure 2.3D imagesAFM and granularity distribution  of nanostructured PPy and (PPy/fSWCNT) films
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Figure 3.FESEM images of PPy and(PPy/f SWCNTSs, scale bar 500 nm.

Figure 4. FTIRspectra of the PPy and (PPy/fSWCNT) films
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Figure 5. The Variation of resistance with time of
PPy and (PPy /fSWCNT with (0.015 and 0.02)% CNT
and different operation temperature at 30%NO 2

Figure 6. NO:2 gas sensitivity different operating
temperature for PPy and (PPy/fSWNT) films with (0.015
and 0.02) CNT at 30%NO:2

Figure 7. response time different operating
temperature for PPy and (PPy/fSWCNT) films with
(0.015 and 0.02) CNT at 30%NQ.

Figure 8. NO-:2 recovery time different operating
temperature for PPy and (PPy/fSWNT) fiims with (0.015
and 0.02) CNT at 30%NO:2
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ABSTRACT

In the present study used ten fresh heads of adult indigenous goat (Caprus hircus}o study the lacrimal
apparatus. The lacrimal apparatus divided into glandular part & ducts sy stem. The glandular part consist
of right & left lacrimal glands that produce tear. Whilst duct system consists of excretory duct, do rsal &
ventral puncta, dorsal & ventral lacrimal canaliculi & the nasolacrimal duct.The lacrimal gland was
elongated,oval, flattened, smooth & light brown in color. Each gland consist of body & appendage. The
excretory ducts not easily noticed but could be recognized by using magnified.The dorsal & ventral
puncta show in the medial canthus of the eyeball. It has slit-like opening with grayish black in color.
Lacrimal canaliculi is start from the lacrimal puncta in the medial canthus of the eyeball & lead in to two
conical dilatation, which ended by short narrowing canaliculi.The Lacrimal sac consist from joined t wo
lacrimal canaliculi together in the distal end to formation it.The nasolacrimal duct divided into three
regions according to course of ducts.

Keywords: goat, lacrimal apparatus, lacrimal gland, lacrimal sac, nasolacrimal duct.

INTRODUCTION

Goat is one types of ruminants, most important provide milk, meat, hair &eather. It spread in different region of the
Iraq especially in north region (1). The eyeswere the sensory organ responsible for eyesightlt is well protected from
damage by the bone which formed the orbit. It has accessory structures important in the process of maintaining eye,
including the lacrimal gland, 3 ™ eyelid gland (2).The lacrimal apparatus in mammalian consist of many structures
can be classify into production tear (lacrimal gland) & drain away te ars (lacrimal puncta, lacrimal duct, lacrimal sac,
nasolacrimal duct & nasolacrimal puncta) (2&3). The lacrimal fluid is maintaining the cornea & kept clear by diffusion
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tear on the corneal surface which act as nutrients of cornea, moisture & lubricate inner surfaces conjunctiva in upper
& lower eyelids. Also act as protection of the eye from pathogens (4&5). The lacrimal gland is brown to pink in

colour. It islocated on the dorsolateral side of the eyeball. The lacrimal fluid transport about duct system

afterwashing the eye, into the nasal cavity& exit through the nasolacrimal punctum (2,3 &6). This study design to
providing anatomical & morphometric information about the lacrimal apparatus in Iraqi local breed go at (Caprus
hircus).

MATERIALS AND METHODS
Anatomical & morphometric Studies

In the present study used ten fresh heads of adult goat (Caprus hircus).t is collect immediately after slaughtering.

The specimens inspection before & after slaughtering to insure the specimen healthy. After collection the specimen
clean by washing in running tap water. It is kept in clean plastic containers & transport into the r esearch laboratory to
record the required relationship & measurement of the lacrimal apparatus. Make dissected to easy exposure lacrimal
gland & duct system. It is described & record appearance features of lacrimal apparatus including the relationship,

location, shape &colour. The finally step record the measurements by using electronic vernia, sensiive balance &
shapshot the specimens by usirg Canon digital camera.

RESULTS

The lacrimal apparatus in the adult indigenous goat (Caprus hircus)consists of glandular part & ducts system. The
glandular part consists of right & left lacrimal glands. Whilst duct system consists of excretory du ct, dorsal & ventral
puncta, dorsal & ventral lacrimal canaliculi & the nasolacrimal duct.

Lacrimal glands

The lacrimal glands locatedon the dorsolateral side of the eyeball. It is extend above dorsal rectusmuscle & lateral
rectus muscle. The lacrimal glandwas elongated,smooth (non-lobulated), flattened& light brown in color. Each gland
was consist of two parts body&appendage. It has dorsal & ventral surfaces, cranial & caudal extremities, medial &
lateral borders. The dorsal surface was convex. It is oppositethe inner surface of the orbit & it takes the shape of the
inner surface of it. Whereas the ventral surface was concave. It is opposite the convexity of dorsal surface of the
eyeball (Fig.1&2 ). The body of lacrimal gland was flattened, elongated oval in shape & the cranial end narrowing
than the caudal end (Fig.1&2 ). The mean weight, length, width, thickness & volume of body the right lacrimal gland
was 1.121+0.181gm, 32.598+1.777mm, 17.015+1.040mm, 3.38+0.303mm & 1.5+0.182espectively, while the mean
weight, length, width, thickness & volume of body the left lacrimal gland was 1.138+0.140gm, 32.04740.931mm,
16.278+0.869mm, 3.283+0.307mm & 1.5+0.182rhmespectively. The appendage of lacrimal gland was small rod
elongated shape. It has dorsal & ventral surfaces, medial & lateral borders & cranial & caudal extremities(Fig.1&2 ).
The mean weight, length, width, thickness & volume of appendage of the right lacrimal gland was 0.03 +0.007gm,
11.738+2.137mm, 4.088+0.975mm, 1.704+0.137mm & 3+0.158mespectively, while the mean weight, length, width,
thickness & volume of appendage the left lacrimal gland was 0.026+0.006gm, 11.184+1.602mm, 3.018+89Mmm,
1.394+0.245mm & 3+0.158mArespectively.

excretory ducts

The excretory ducts not easily noticed but could be recognized by using magnified. It is origin from the lacrimal
glands. It is open in the conjunctival mucous membrane of the upper eyelids in the lateral canthus of the eyeball. The
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ducts origin from the lateral border of the caudal part of the of body g land near from beginning of appendage part &
the mean number of ducts were 1-2 ducts(Fig.3&4).

Lacrimal puncta

We observeddorsal & ventral puncta in the medial canthus of the eyeball. It has slit-like opening with grayish black
in color(Fig.5).The diameter & distance of punctum from medial canthus of right & left dorsal puncta were

1.12140.071mm, 1.16+£0.114mm, 3.961+0.177mm, 4.086+0.151mm respectively, while the right & left vetpuncta
were 1.16+0.062mm, 1.205+0.093mm, 4.053£0.379mm & 4.218+0.361respectively.

Lacrimal canaliculi

It is start from the lacrimal puncta in the medial canthus of the eyeball & lead into two conical di latation, which
ended by short narrowing canaliculi (dorsal & ventral) (Fig.6).The mean length of the right & left d orsal lacrimal
canaliculi were 8.555+0.481mm & 8.361+0.516mm respectively, whereas the right & left ventral lacrimé canaliculi
were 11.045+0.438mm & 11.48+0.925mm respectively.

Lacrimal sac

We observed the two lacrimal canaliculiin each side joined together in the distal end to formation thelacrimal sac. It
wassituated in the small depression the lacrimal fossa in lacrimal bone. The distal end continuous with nasolacrimal
duct(Fig.6). The mean length of right & left lacrimal sac were 23.676+1.436mm & 19.645%909mm respectively.

Nasolacrimal ducts

The nasolacrimal ducts was beginning from the distal end of the lacrimal sac. It extend ventrally on the medial side of
the lacrimal, maxillary & incisive bones. Itpass on the medial side of the lateral wall of t he nasal cavity. The mean
total length of the right & left nasolacrimal duct in was 89.71+3.260mm & 91.953+2.983mm respectivet. The
nasolacrimal duct could be divided into three regions according to course of ducts(Fig.7).The proxim al part runin
osseouscanal that formed by lacrimal & maxillary bone. The mean length of the right & left the proximal par t was
26.178+3.188mm & 30.411+2.182 respectivelfhe middle part was consist of mucous membrane. It extend after the
duct leave the osseous region into thejunction with the skin of the vestibule of the nasal cavity. The mean length of
the right & left the middle part in goat was 40.553+1.915mm & 38.556+1.813mm respectively. The disthpart was
referred to cutaneous part supported by nasal cartilage. It was smaller part of the nasolacrimal duct ended by the
external orifice of the nasolacrimal duct. The mean length of the right & left the distal part in goat was
22.941+1.696mm & 22.983+2.481mm respectively. The external orifice of the nasolacrimal duct hasitslike shape &
located ventral to the alar fold of the ventral nasal concha. The mean diameter of right & left was 2.813+0.225mm &
2.876+0.097mm respectively.

DISCUSSION

In the current study the lacrimal glands in goat located on the dorsolateral aspect of the eyeball. The lacrimal gland
limited between the two bones of the orbit & the eyeball. This results agree with the findings (3;7;8;9;10 & 11) that
found the lacrimal gland situated in the dorsolateral area eye ball. The lacrimal glands in goat take light brown in
color. This results accordance with (12;13;14;15 & 16)ncamel, goat, sheep & donkey the lacrimal gland hasbrown in
color. Butdiffer with (17; Diesem, (1968% Elmahadi, (2017)show the color of lacrimal gland in camel, horse & dog
was light red. Whilst Maala, et al., (2007)eported the lacrimal gland of the buffalo was red to pink in colour.
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This difference in the color of the lacrimal glands among the animals because of differ the speciesof animals. Also the
amount of blood remaining in th e blood vessels that supply the gland effect on the colour of gland. We observed the
lacrimal gland consist of two parts body&appendage. This results accordance with (3;7;11;12;13;15;190 &21) show
the lacrimal glands in goat, cattle, buffalo, camel & dog were divided into two parts main body& accessory

appendage. While differ with (22)eported the lacrimal gland in sheep & goat undivided. It was consist of one

compact part. Also (23 & 24)explain the lacrimal gland inEuropean bison & alpaca was undivided & uniform in

shape.This alterationmay be because ofdiffer species of animal.

Our results in goat reported thatthe mean weight, length, width, thickness & volume of body the left lacrimal gland
was 1.138+0.140gm, 32.047+0.931mm, 16.278+0.869mm, 3.283+tBO& 1.5+0.182mn? respectively. Whilst the mean
weight, length, width, thickness & volume of body the right lacrimal gland was 1.121+0.181gm, 32.598+1.777mm,
17.015+£1.040mm, 3.38+0.303mm & 1.5+0.182rArespectively, This results agreement with (16) show the lacrimal
gland in sheep has 3.58mmthickness,while (15) explain the length of lacrimal gland in donkey was 32 mm . But
differ with  While (15) show the lacrimal gland in goat has mean width & length 20mm & 26.5mm respectively. Whilst
(25)eported that the mean weight, width, length, thickness & volume of the lacrimal gland in goat was about 1.63
gm, 25mm, 20 mm. 4 mm& 22 mm? respectively.Also dispute with (16) reported the lacrimal gland in sheep the
mean of weight 1.48gm, length 26.98mm& width20.11mm.

Dispute with (11 & 26) reported that the lacrimal gland in dog the mean weight 1.4-1.2 gm. The mean length, width,
thickness of lacrimal gland was 14 mm, 2.42mm, & 0.49 mm respectively. Whilst (27) described the lacrimal gland in
dog had mean length15.2mm & width 13.8mm.This alteration may becaused by species, genus & age of the animals.

We observed the appendage of lacrimal gland in a goat have mean 0.03+0.007gm weight, 11.738+2.137mlangth,
4.088+0.975mm width, 1.704+0.137mm thickness &3+0.158nfrolume.This results differ with (15)show the

appendage of lacrimal gland in goathas10mm length &7mm width. The presentstudy find the excretory ducts of
lacrimal gland in goat had a slit -like opening & take the same color of the conjunctival mucosa of upper eyelid s. This
results agreement with (16)show the excretory duct of the lacrimal gland in sheep opens in mucous membrane of
conjunctiva on the internal surface of the upper eyelid. (28)eported in camel the main lacrimal ducts were small &

open into the superior conjunctiva. But differ with (29)in camelseem the excretory ducts of lacrimal gland difficult to

find but were noticed by black color. The current study finds that the puncta in goat had slit -like opening & take
grayish black in color. This result was accordance with (10;16;22 & 30gxplain most mammalshave two lacrimal

puncta in the medial canthus of eyes & the colour of puncta differs. But differ with (28;31 & 32%howthe lacrimal
puncta in camel was absent & the lacrimal ducts start blindly.

In the present study observed the mean diameter & distance of puncta from medial canthus of right & left dorsal
puncta were 1.121+0.071mm, 1.16+0.114mm, 3.961+0.177mm & 4.086+0.151mm respectively, while the rightleft
ventral puncta were 1.16+0.062mm, 1.205+0.093mm4.053+0.379mm & 4.218+0.361mm respectively.This result
agreement in some measurements & differ in other with (22) show that in goat the diameter & distance of punctum
from medial canthus of right & left dorsal puncta were 1.21+0.13mm, 1.08+0.06mm, 4.94+@2mm & 4.81+0.27mm
respectively, while the right & left ventral puncta were 1.54+0.15mm, 1.50+0.14mm, 3.63+08mm & 3.75+0.16mm
respectively. In the present study seen the lacrimal ducts in goat, the lacrimal ducts were started from the lacrimal
puncta in the medial canthus of the eyeball & reached into the lacrimal sac. This resultsaccordance with(16) h sheep
reported that there were two lacrimal canals begin from ventral & dorsal lacrimal puncta. Whiledispu te with (16 &
31) showin goat, sheep &donkey have two lacrimal ducts starts by a small dorsal & ventral openings, but in camel,
the lacrimal ducts start blindly. We observed the dorsal canaliculi were similar to that explained by (30) in goat
explain that the dorsal & ventral canaliculi were 8 mm in | ength. But disagreement with (22) reported that in goat &
sheep the mean length of right & left ducts (dorsal & ventral) were 13.64mm, 13.71mm, 10mm & 10.07respectively.
Whereas(33) in catshow the length of dorsal 2.5mm &4.5mm ventral lacrimal ducts.
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The lacrimal sac was situated in the small depression of lacrimal fossa of the lacrimal bone. This resukssimilar with
(22) explain that in goat the two lacrimal canaliculi merged together during course to formation the lacrimal sac.
(10;22;30 &4) explain that in sheep, goat & buffalo the dorsal & ventral canaliculi were join into formation a small
dilatation lacrimal sac. It was situated in the orbit on the fossa of the lacrimal bone in the media | angle of the eyeball.
The nasolacrimal duct was divided int o three parts proximal, middle & distal. This resultsaccordance with (30;35;36 &
37)in goat & horse show the nasolacrimal duct extended from the lacrimal sac into the nasal cavity & di vided into
three parts, while dispute with (10) show the nasolacrimal duct divided into two parts inside & outside osseous
canals. Whilst (38) explain the nasolacrimal duct in dog divided in four regions. The current study see that the mean
total length of the right & left nasolacrimal duct in goat was 89.71+3.260mm & 91.953+2.83mm respectively. This
finding disagreement with (10)in buffalo show the total length left & right nasolacrimal duct was about 232 mm and
235 mm, whilst (16) in sheep explain the mean length of duct was 125.7mm, £8)in camel reported mean length of
nasolacrimal duct was 210-230 mm.
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Fig.1. | Lateral, Il caudolateral, Ill caudal &caudodorsal views of the Head goat Sh ow: A- Lacrimal
gland. B- Body of lac. gland. C- Appendage of lac. gland. D-Periorbital connective tissue. E-Adipose
tissue. F- Upper eyelid. G- Lower eyelid. H- Frontal cartilage. K- Medial canthus. M - Lateral canthus

Fig .2. Lacrimal gland in goat Show: A-Lacrimal gland.B-Body of lacrimal gland. C- Appendage of
lacrimal gland. D-Upper eyelid. E-Eyeball

16550


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997
Nabeel Abd Murad AL -Mamoori and Mahdi Abdul -Kareem Atyia

Fig.3. Major excretory ducts o f lacrimal gland in goat Show: A-Lacrimal gland. B-Caudal part of body
lacrimal gland. C-Major excretory duct of lac. gland. D-Upper eyelid. E- Lateral canthus. F- Nerve supply

Fig. 4. Conjunctival surface of the upper eyelid (Fornix) in goat Show: A -One opening of the major
excretory duct of lacrimal gland. B-Conjunctival surface of upper eyelid (Fornix). C-Upper eyelid. D-
Medial canthus. E- Lower eyelid. F- eyeball.
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Fig.5. Lateral view of the eye goat Show: A - Dorsal punctum , B- Ventral punctum. C- Upper eyelid.
D- Lower eyelid , E- Eyeball, F- Medial canthus, H-Lateral canthus.

Fig.6.Resin cast of nasolacrimal duct in goat Show: A-Proximal part(bony part). B-Middle part(Mucous
part). C- Distal part(Cutaneous part). D-Lacrimal canaliculi E-Lacrimal sac.

16552


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences www.tnsroindia.orgn ©IJONS

Vol.9 /Issue 52 February/ 2019 International Bimathly ISSN: 0976- 0997

Nabeel Abd Murad AL -Mamoori and Mahdi Abdul -Kareem Atyia

Fig.7. Course of nasolacrimal duct in goat Show: A-Proximal part(bony part). B-Middle part(Mucous
part). C- Distal part(Cutaneous part). D-nasolacrimal opening. E-Nasal opening. F- Floor nasal cavity. G-
Roof nasal cavity.
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ABSTRACT

This research was conducted to investigate the hematological and hepatic effectsinGiardia lambliainfected
mice after oral supplement wit h Cladophora glomerataxtract (CGE). The parasite was obtained from the
stool samples of the patients who visited AL -Kadimiya teaching hospital after verifying their parasite
infection with laboratory samples. Freshwater Cladophora glomerataas collected of October 2017 from
bottom of AL -Najaf sea zone .Eighteen white Swiss mice (male and female) each weighing (16229«—101
were obtained from the national center for research and drug control with average age between (5-12
weeks).All mice given 1x10® cell of cyst and trophozoite, after (4-8 hours) the stool of al mice were
examined and after sure infected by Giardia mice were divided into four groups each group contain 20
mice then inoculated as follow: Group 1: inoculated with 1ml from metronidazole orally by using
stomach tube (St) at single dose per/ day.Group 2: inoculated with 1ml of the 128 mg/ml of the CGE
extract orally by using (St) at single dose per/ day.Group 3: inoculated with 1ml of the 256 mg/ml o f the
CGE extract orally by using (St) at single dose per/ day.Group 4: inoculated with 1ml of (PBS) orally by
using (St) at single dose per/ day (positive control). Each mouse was anaesthetized with chloroform
vapour and pooled blood from mice in each group, was collected by cardiac puncture into hepari nized
tubes for haematological studies — packed cell volume (PCV), Haemoglobin (Hb), number of leukocytes
(WBC), neutrophil, lymphocyte, eosinophil and monocyte . Serum was separated from the blood by
centrifuging (3000 rpm) for a period 15 minute. Liver enzyme determinations in serum for GOT and GPT;
and ALK. The results of present study show that therapeutic substances caused all effective in the
treatment, that best effect was full killed of flaggy to parasite on the sixth day followed by an 25 6 mg/ml
CGE extract and 128 mg/ml CGE extract full killed on the seventh day was compared with control
positive .The results also showed a significant increased (P< 0.05) in the mean of W.B.C. ,P.C.V aHb in
all infected group in compare with positive control. O n other hand, there was no significant difference
(P>0.05) in men of W.B.C., P.C.V and Hb in group 2 and 3 in compare with group 1 (Metronidazole
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group). The results of Differential white blood cell showed a significant increased (p AViV[i1l'—1¢'Z1-72S—1"
Lymphocyte, Neutrophil, Eosinophil and Monocyte in mice supplement with Metronidazole (500mg/ gm)

and mice supplement with CGE extract (128 mg/ml) compared with mice in control positive and CGE

extract (256 mg/ml) groups.The results of biochemical tests showed a significant decreased (pAViV[i1l’' —1

mean of liver enzymes GPT, GOT and ALK in infected mice compared with positive control group . Our

findings lead us to propose that bioactive materials of the C. glomeratawas responsible for the anti-

giardial activity and have potential for use as therapeutic agents against giardiasis.

Keywords: Cladophora glomerat&iardia lambliabiochemical, mice, laboratory .

INTRODUCTION

Giardia lamblia(syn. Giardia duodenalisGiardia intestinali is a protozoan parasite which replicates exclusively in the
lumen of the small intestine of a wide variety of mammalian hosts (1,2). Giardiasis is a protozoal d isease caused by
many species of Giardia one of them is Giardia lamblia (Syn. G. Duodenalis or G. Intestinalis), is one of the most
common causes. World wide of intestinal infection in human and domestic animals like dairy calves, d og and cats
associated with substantial economic losses (3).Life cycle ofGiardia lambliaconsisting of two stages , the infective
stage cyst b resistant to environmental factors and responsible for the transmission of Giardia lamblia, and trophozoit
is appear- shaped cited by Espelage (4).The specific mechanism ofGiardia lambliapathogenesis lead to diarrhea
causing symptoms there are associged diarrhea including vomiting, dehydration, malabsorption and malnutrition ,
the nutritional stages of Giardiain the host is very imptant in young children with poor nutrition who was suffering
failure tothrine(5). Cladophora is one of the largest filamentous green-algal genus and has a widespread distribution
in Caspian Sea Coast(6)freshwater alga Cladophora glomerataay be a good source of fatty acids and others bioactive
agents(7). Extract ofCladophoraglomeratave showed some activity against baderia fungi and parasite (8,9).The aims
of this study was to find out substance efficient for the infection of Giardiasis.

MATERIAL SAND METHOD S

Sours of access to parasite

The parasite was obtained from the stool samples of the patients who visited AL-Kadimiya teaching hospital after
verifying their parasite infection with laboratory samples. Methods was used to isolated the parasit e then cysts and
trophozoits were suspended in phosphate buffer saline (PBS.7.2) and the final concentration wasattended (10).

Culture media

The media (HSP-1) was prepare according to (11) add penicillinb500 mg/ ml and streptomycin 50 mg/ml then add
0.05 ml from serum of human to the media . Put in each tube 5ml of sterile culturemedia (HSP-1). Then add 0,1 ml of
stook that have 1x1Gcell of cyst and trophozoite.

Collection and diagnosis of Cladophora glomerata

Freshwater C.glomeratavas collected of October 2017 Collected manually from the water channel around Al -Jadriya
camp University of Baghdad. The harvested macro algaewere stored in plastic bags and transported to thelaboratory.
Biomass was rinsed with fresh water to eliminatethere materials such as sand, shells, etc. Themacrolgae were stored
in the laboratories and dried at50 °C under ventilation in an oven and then groundedto powder form by the blender,
and stored in the refrigerator at a temperature of (4C°) until the will be used.
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Preparation of Cladophora glomerata extract (CGE)

The method (12) was depended on the preparation of the extracts of green algae20 gram of dried weight sample was
put in the thimble that was transferred to specific cylinder in the soxhlet apparatus and extracted with 250ml of
methanol solvent at the temperature of 64.7 °C for 34 hours until the become the solvent colorless. Theextract and
filter was taken with the filter paper. After that drain the residual leach ate in the incubator at 37 C °for 48 hours to
obtain the dry powder and store in the refrigerator until the used.

Preparation of laboratory animals

Eighteen white Swiss mice (male and female) each weighing (16229« — 01 Z>Z1 <eS8’ —Zele> " —1¢'71—S¢'"—S1E
research and drug control with average age between (512 weeks).All mice given 1x1C cellof cyst and trophozoite,

after (4-8 hours) the stool of al mice were exanined and after sure infected byGiardia mice were divided into four

groups each group contain 20 mice then inoculated as follow:

Group 1: inoculated with 1ml from metronidazole orally by using stomach tube (St) at single dose per / day for seven
days.

Group 2: inoculated with 1ml of the 128 mg/ml of the CGEextract orally by using (St) at single dose per/ day for
seven days.

Group 3: inoculated with 1ml of the 256 mg/ml of the CGE extract orally by using (St) at single dose per/ day for
seven days.

Group 4: inoculated with 1ml of (PBS) orally by using (St) at single dose per/ day (positive control) for seve n days.

Hematological test

Each mouse was anaesthetized with chloroform vapour and pooled blood from mice in each group, was collected by
cardiac puncture (12) into heparinized tubes for haematological studies — packed cell volume (PCV), Haemoglobin
(Hb), number of leukocytes (WBC), neutrophil, lymphocyte, eosinophil and monocyte according to the m ethod
described by Dacie and Lewis (1999 (13).

Biochemical assays

Serum was separated from the blood by centrifuging (3000rpm) for a period 15 minute.Liver enzyme det erminations
in serum were based on the methods OF Reitman and Frankel (14)1F) for GOT and GPT; and Bessegt al. (15)for
AlKP.

Statistical analys is

Data were expressed as mean * standard deviation. Student’s ttest and one-way analysis of variance test were
employed for statistical comparison at (P=0.05).

RESULTS AND DISCUSSION

The results of present study show that therapeutic substances causd all effective in the treatment, Table (1) showed
thenumber of cysts raised in mice during different time period. We conclude from table (1) that best effect was full
killed of flaggy to parasite on the sixth day followed by an 256 mg/ml CGEextract and 128 mg/ml CGEextract full
killed on the seventh day was compared with control positive.Laungsuwon&Chulalaksananukul2014 (16)indicate
that extracts of C. glomerata and M. floccosa exhibited appreciable antimicrobial activity and could be a source of
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valuable bioactive materials for health products.Orhan et al(17) reports for the first time antiprotozoal activity of

some Turkish marine and freshwater algae, as well as a targetbased antiplasmodial screening for the identification
of P. falciparumFabl inhibitor s from aquatic and marine macrophytes. The extracts ofC. glomeratand U.
lactucaefficiently inhibited the Fabl enzyme (a crucial enzyme of the fatty acid system of P. falciparum to find out
whether Fabl was their target. None of the extracts were cytotoxic towards mammalian cells.

The results also showed a significantincreased (P< 0.05) in the mean of W.B.C. , P.C.V and Hbin all infected group in
compare with positive control as shown in table (2). On other hand, there was no significant differe nce (P>0.05) in

man of W.B.C., P.C.V and Hb in group 2 and 3 in compare with group 1 (Metronidazole group). This res ults is agree

with Prannapus et al.2006 (18) who reviled that packed cell volume of the male rats treated with 1.0 g/lkg CGE extract

was signifi cantly lower than the controls (p 0.05), the level was in the standard range for rat hematocrit. The results

of Differential white blood cell showed a significant increased (p AViV[U1’'—1¢'Z1-7S—1"¢1 ¢-™""E¢eZ281 Z:
Eosinophil and Monocyte in mice supplement with Metronidazole (500mg/ gm) and mice supplement with CGE
extract (128 mg/ml) compared with mice in control positive and CGE extract (256 mg/ml) groups table (2).
Prannapuset al.2006 (18) also showed that numbers of white blood cells were not ggnificantly different in the male

rats treated with 1.0 g/kg CGE extract from the controls, and this revealed normal function of the hematological
system in male rats treated with CGE extract. So we suggest that the increased in differential white blood cell cause

by immune response to antigen of parasite. The results of biochemical tests showed a significant decreased (PAV iV [ii1
in mean of liver enzymes GPT, GOT and ALK in infected mice compared with positive control group and this results

may be due to the Giardiasis.Saeidet al.(19) suggest the possibility of using the Cladophoraglomerada a novel source

of natural antimicrobial and antioxidant agents for pharmaceuticalindustries. Our findings lead us to propose that
bioactive materials of the C. glomeratavas responsible for the anti-giardial activity and have potential for use as
therapeutic agents against giardiasis.
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Table 1. The number of cysts raised in mice during different time period

Time period ( days)/ Mean + SD
1 2 3 4 5 6 7 8

Group

Metronidazole 37+0.6 | 26+1.38| 14.5+1.26| 7.0+0.67 | 2.4+0.31 | 0.0+0.00 | 0.0+0.0 | 0.0+0.0

CGEextract | ). 043 | 35:0.30| 26+0.37 | 17.0:0.47| 9+031 4+03 | 0.00:+0.0| 0.0+0.0

(128 mg/ml)
CGEextract | o0 o 03| 204057| 214037 | 13:06 | 6£036 | 2,30.66 | 0.00£0.0, 0.0:0.0
(256 mg/ml)
Positive 39+ A0% | 04 035| 44+032 | 45.9+ 029 465 +0.37| 47+0.3 | 47.9 £0.01
control 0.37 0.41

Table.2.Hematological values of infected mice treated with Metronidazole andextract of C. glomerataat doses of
128 and 256 mg/kg for seven days compared with positive controls.

Groune Hb PCV. Tt it Lo Differential white blood cell (%)
P gm/di (%) cell count(cell/mm3) Lymphocyte | Neutrophil | Eosinophil Monocyte
Metronidazol 390+
e 125+0.5 o 9.31+0.31 5.80+0.21 5.01+0.21 | 0.49+0.08 | 0.51+0.05
0.01
(500mg/ gm)
CGE extract 36.0
+ + + + +
(128 mg/ml) 11.0+0.3 001 10.94 + 0.08 5.90:0.22 4.61+0.14 | 0.41x0.02 | 0.50+0.05
CGE extract 11.7 37.0%
+ + + + +
(256 mg/ml) 016 0.05 9.65 + 0.45 4.70£0.28 3.01+0.15 | 0.31+0.01 | 0.31+0.02
Positive 105+ 33.0 .
control 0.02% +0.06* 8.01+0.54 4.60+0.26 3.97 +0.21 | 0.38+0.09 | 0.41+0.02

* = significant differen ce at p<0.05
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Table .3. Biochemical values of infected mice treated with Metronidazole and extract of C. glomerataat doses of

128 and 256 mg/kg for seven days compared with positive controls.

Groups ALK (IU/L) GPT(IU/L) GOT(IU/L)

Metronidazole(500mg/ gm) 6.9+61 0.39+80 0.38+9.0
CGE extract (128 mg/ml) 6.30+97.5 0.36+10.7 0.37+10.5

CGE extract (256 mg/ml) 6.0+ 109 0.30+9.6 0.30+9.6
Positive control 8.50+£132* 0.45+15.3* 0.45+15.3*

* = significant difference at p<0.05
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ABSTRACT

The present study was carried on twenty adult males of each Albino Rats and Guinea pigs to study the
histomorphological and histochemical features of thyroid gland.Morphologically the thyroid gland was  consisted of
two lobes of reddish brown in color; in Albino Rats, the lobes were located on ve ntrolateral side of trachea connected
caudally with isthmus, appeared as conical or oval in shape. In Guinea pigs were situated laterally on each side of
trachea without isthmus and appeared as elongated or oval in shape. Histologically and Histochemical, the thyroid
gland in both animals was surrounded by capsule, in Albino Rats; capsule was composed of one layer and in Guinea
pigs it was composed of two layers of collagens fibers. Each lobe of thyroid gland was consisted of different size and
shape of follicles (large, medium size and small follicles). In Albino Rats the lining epithelium of follicles w as ranged
from simple cuboidal in rest state to columnar epithelium in active state. In Guinea pigs it was ran ged from simple
cuboidal to squamous in rest state and cuboidal in active state. The Parafollicular cells in thyroid gland of Albino
Rats were concentrated in the center of the lobe, appeared as oval or rounded in the shape, locatednterfollicular in
position and some located between the basement menbrane and follicular cells but not contact with colloid. In
Guinea pigs, Parafollicular cells were appeared in all parts of the thyroid gland, located between t he multiple follicles
(interfollicular position) and few number of Parafollicular cells were loc ated between the follicular cells
(intrafollicular position)reach to lumen of the follicle. The Parafollicular cells and the colloid i n lumen of follicles
were exhibited moderate to strong PAS reaction.The statistical analysis revealed that there is signficant deference at
(p < 005) in the mean thickness of capsule and diameters of different follicles between the left and right lob e of
thyroid gland in the Albino Rats and Guinea pigs, and there is significant deference at (p < 0.05) in the mean
thickness of capsule, diameters of different follicles and height of epithelium between Albino Rats and Guinea pigs.

Keywords: Histological, histochemical, thyroid gland, Guinea pigs, Albino Rats .
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INTRODUCTION

Rodents are one of the largest orders of mammals most rodents are herbivorous but some are omnivorous and some
prey on insects. Guinea pigs (Cavia porcellus are small laboratory animals, which constitutes a small suborder
(Hystricomorphic)belong to the family Caviidae and the genus Cavia were probably first introduced into Europe
from SouthAmerica [1].The Guinea pigs are excellent experimental subjects for physiological and histological studies
due to many reasons, their body weight, size, ease to be handled and they adapt rapidly in laboratory situati on. The
main diet of Guinea pigs is the grass [2]. A laboratory rats (Rattus norvegicusbelong tosuborder Myodonta, family
Muroidea and the genus Rattushave served as an importantanimal model for research in psychology and
biomedical sciences. The diet of Rats is dried food,berries, nuts, fres fruits, and vegetables[3]. The thyroid gland is
the largest and the first recognized endocrine glands during development in vertebrates [4]. It is a n unique among
the endocrine gland in that it stores large amount of hormone in an intact form within extr acellular compartments in
the center of follicles and small quantities of hormones in intracellular site[5]. The thyroid gland exhibits similar
follicular structure, although there are certain gross, histological and ultrastructural variations amongst the species.
Thyroid responses to environmental and nutritional influences do differ amongst domestic animals [6] .

The thyroid gland consists of numerous follicles of various sizes which form thefunctional and histo logical unit of the
thyroid gland. It iscom posed of three principal components; the lining follicular, parafollicular cells and the
luminal colloid, The follicular cells vary in height, depending on the state of activity of the fo llicle. The lining
epithelium changes from squamous or low cuboidal in the resting state and to cuboidal or columnar in the active
state [7].The follicular cells produce thyroid hormones (triiodothyronine, T3 and tetraiodothyronine ,T4which playing
an important roles for reproduction, differentiation and migration  of cells during embryonic stages[8]. The
parafollicular cells are secreted mainly calcitonin hormone which regulate the calcium level in the blood and few
other regulatory peptide of the thyroid such as somatoststin, chromogranin A and neuron specific eno lase that are
involved in intrathyroidal regulation of follicular cells[9].  According to these functions and others, a lot of studies
had been done on this gland of different species of mammals despite of this fact, Therefore the prent investigation
was aimed to: Throw a spot of light on the histological structure of the thyroid gland in Guinea pigs ( (Cavia porcellus
and Albino Rats(Rattus norvegicugnd to compare between them.

MATERIALS AND METHODS

Twenty healthy adult males of eachGuinea pigs (Caviaporcellug and Albino Rats ((Rattus norvegicuswere used in the
present study,the mean weight of albino Rats was 347.60 + 4.2Jgm and the guinea pigs was712.90 + 13.01 gnThe
animals were brought from the animal house of veterinary medicine of Basra University, the animals were kept a live

in plastic cage, given feed and water ad libitum and acclimated for two weeks before the research.The animals
euthanized byusing inhalation of chlorofo rm in a closed container [10]. Guinea pigs and Albino Rats were humanly
sacrificed and thyroid gland was dissected out.The shape, color and location were recorded before the fixation and
the photographs of the thyroid was taken to depict the gross anatomy by using digital camera Sony cyber-shot (14.2
mega pixel).For histological and histochemical study samples of thyroid gland was fixed in 10% neutral buffered
formaldehyde and sectioned serially at 5um. Sections were stainedwith Hematoxylin and eosin and fo rhistochemical
studies PAS and Masson Trichrome stain [11]The histological sections of this study were examined by using light

microscope type (Olympus/ Japan), with different magnifications (X4; X10 and X40),then the sections were
photographed by using ( Olympus/ Japan) microscope and digital camera,An ocular micrometercalibrated with stage

micrometerwas used for histological parameters which include the thickness of capsule, diameter of d ifferent size
follicles and the height of lining epithelium [12]. By using the Statistical Analysis Systemprogram, the data were
expressed as mean * standard errors (SE) andpvalue < 0.05 was considered statistically significance [13].
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