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Animal protein is one of  the most important food products essential for normal growth of human 
body.Incorporation of waste protein (Spent Hen) of poultry industry and thus reducing the cost of 
production of Value added Spent Hen Meat Puffed Product was main motto of the following  study 
(Abdul Latif, 2007).The study explains in detail about economic statistics (MOA, 2009) of production since 
from the incorporation of spend hen meat and other ingredients required for the production of Spent hen 
meat puffed product to its final use ( Shaaban Abdel,2004). The present study was aimed at economic 
study of  value added Hot Extruded puffed product by incorporation of spent hen meat emulsion in the 
flour in various proportions. Spent hen meat emulsion and two flour mixtures (Corn flour and Ric e flour) 
were admixed in 15:85 (T1), 20:80 (T2) and 25:75 (T3) proportions  to obtained emulsion based dough to 
produce hot extruded puffed product. Hot extruded puffed products thus obtained by twin screw hot 
extruder were rich in protein because of incorp oration of spent hen meat which possessed almost 10-15% 
protein.  Puffed product from flour mixture admixed with spent hen meat emulsion in different 
proportion can be effectively manufactured by using twin screw hot extruder.  Puffed products produced 
were studied for the economic survey comparing other meat products in the meat industry and also tried 
to adopt the best possible methodology of production of cheapest form of highly Value added puffed 
products in meat industry ( Mustafa Ibrahim ,2003) . 
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INTRODUCTION  

The Meat and Poultry Industry Economic Impact study measures the combined impact of the meat processing, 
poultry processing, hide and skin production and offal production industries (hereafter meat and poultry products). 
The industry is defined to include not only the production of meat and poultry based products, but m eat distribution 
and retailing .The protein products of animal food contain different  amino acids and fats, which are necessary for 
normal  growth of human body. As a result of constant increase in population, the demand  (Dhehibi , 2003) increased 
for animal protein products of various types such as red meat, fish or poultry due to awareness for health and 
nutrition  (Elhawary,  1992). Also, the average per capita income is one of the most important indicators of the 
progress or failure of States. A study of the demand (Deaton, A 1980) of necessities of life requires high degree of 
importance. It is an admitted fact that the living standards of m embers of the community and the spending on a 
particular commodity or a certain group of food items are heavily influenced by the level of overall  spending on the 
sets of goods and services. 
 
Extrusion is a process in which material is pushed through an or ifice or a die of given shape. The pushing force is 
applied using twin -screw extruder. Extrusion processing of food materials has become an increasingly important 
manufacturing method, and its application has broadened substantially in the last two decades  (Karwe M.V., Food 
extrusion vol. III). The principle of operation is: raw materials are fed into the extruder barrel a nd screw(s) pushed 
toward die and cutter. From transport phenomenon, extrusion process can be a combination of several processes 
such fluid flow, heat and mass transfer, mixing, shearing, particule size reduction, melting, texturizing, c aramelizing, 
shaping and forming of different types of product (Karwe M.V., Food Process Engineering). Depending on the 
product, one or many of these processes will take place in an extruder.E conomic development is normally 
accompanied by improvement in country food supply and gradually eliminates the problem of nutrient d eficiency. 
India is number one in livestock population with poultry population of 613 mi llion. Livestock sector contributes 
approximately 4% to GDP and 27% to agricultural GDP (Kumar, 2008).  In addition to providing nutriti onal security 
to the poor, it offers employment to millions of people in rural areas. The world production of vari ous kinds of meat 
is 281.6 MT out of which India’s share is 4.19 MT (FAO, 2009). In comparison with other livestock sectors, the poultry 
industry in India is well organized and progressing towards modernization. The rapid growth of poult ry industry 
during the la st four decades has made our country one of the largest producers of broiler. Today poultry is one of the 
fastest growing segments of the agricultural sector in India and now the world's third largest egg p roducer and the 
fifth largest producer of broilers . 
 
Among the various classes of poultry birds, broilers are heavier in body weight and contain high fat  (Kondaiah et al., 
1993). The availability of culled and spent hens has also increased many folds with rapid development of poultry 
layer industry. Spent  hens are those birds of poultry industry whose egg laying capacity is over.The meat from spent 
hen is generally tough, less tender and poor in functional properties, because of its increased collagen content and 
cross linkages (Bailey, 1984).Unfortunately, the toughness prevents spent hens use in whole meat food and reduces 
the market value in many countries such as Korea, Taiwan, Japan and United state (Sams, 1990., Nowsad et al., 2000 a 
and b., and Lee et al., 2003).As the egg laying capacity of layer bird is absolute, the farmers have to face a problem 
discarding spent hen. The disposal of layer hens is one of the main economical and environmental problems of the 
poultry industry. Egg producer worldwide disposes off 2.6 billion spent hens usually after t hey have finished their 
laying cycle (Singh et al., 2001). 

 
Hence, attempt should be made for obtaining better returns by the way of adopting suitable methods f or economic 
utilization of spent hens. Spent hens are usually slaughtered and used in feed production and concentrated stock 
preparations, or sold for domestic consumption in soups and stews (Ajayah et al.,1992., and Voller- Reasonover et al., 
1997). However, a better use of hens at the end of laying cycle, for example in the manufacturing of food pr oducts 
with higher added value, could provide economic profits. Fast food is one of the world’s largest gro wing sector. 
India’s fast food industry grew by 40% and generated a billion dollars in sales by 2005 (MFPI, 2005). In last six years, 
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foreign investment in this sector stood at Rs. 3600 million, which is about one-fourth of total investment made in this 
sector. The snack products, which are mostly available in large amounts in the market (Hamid Mohammed ,1996) are 
made of cereals, which are high in carbohydrates and fat but low in protein. The snack foods cover a wide range of 
food products. They are consumed as a light meals or a partial replacement for a regular meal. Snack foods could be 
redesigned to be nutritious, contain ingredients which are attractive to consumers, and meet regulat ory requirements 
(Shukla, 1994). When meat is used in a snack based products it provides some nutritional diet through the products 
to the consumer. They are many ingenious variations in the processes used by the industry, which serve to increase 
the range of products manufactured. Utilization of spent hen meat in the snack products will increase the palatability 
and nutritional value  of such foods.  
 
Extruded puffed snacks are usually made from degermed corn or corn grits, wheat, rice or other cereals. There has 
been a remarkable growth in the varieties and popularity of such products because they are easily affordable, tasty, 
easy to make and nutritive. These products are flavoured with cheese, spices, onion, garlic or chilly and broadly f all 
in the fast food category. The popularity of extrusion technologies has increase in last two decades because of the 
following reasons: 

 
�¾ Extrusion cost operation has lower and higher productivity than other heating and forming processes;  
�¾ Costs of extrusion operation are lower than other operations like heating and forming processes in f ood industry;  
�¾ Faster time processing reduces energy consumption. 
 
Blending of flours with meat in place of other vegetable products have not been tried yet in extrusi on process. The 
present study was thus planned to study the economics of puffed products from spent hen meat.  
 

MATERIALS AND METHODS  

The present study on economics of hot extruded puffed product from spent hen meat was done in various phases. 
The materials used and methodology employed during the study are discussed here under.  

 

Source of raw materials  for the production of spent hen meat puffed product  
Spent hen meat 
 
Approximately 72 weeks old spent hens reared at the Poultry Science Department of Bombay Veterinary College, 
Parel were procured, slaughtered and dressed according to traditional halal method  ( Shaaban Abdel,2002). The body 
fat was removed and deboning of dressed spent hen was done manually removing all tendons and separable 
connective tissues. Fresh spent hen meat thus obtained was used for further processing immediately.  
 

Ingredients mixture  
 
The ingredients mixture formula for spent hen meat emulsion shown in Table 1 was formulated on the basis of 
preliminary trials conducted in the Department of Livestock Products Technology, Bombay Veterinary C ollege, 
Mumbai. Different proportions of ingredients were tried for one kg lot of spent hen me at emulsion in the preliminary 
trials. 

Experimental details  
To standardize spent hen meat emulsion based dough suitable for puffed product preparation  
 
The procedure for emulsion based dough from spent hen meat was standardized after several preliminar y tr ials for 
one kg lot of spent hen meat emulsion based dough.  
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Modified method for preparation of spent hen puffed product      
                                                

Fresh deboned spent hen meat 

 
Mincing twice  20 mm pore size 

 
Curing with 50 pe rcent of the total salt, STPP and Sodium Nitrite 

at (4 +10C for 12 hrs.) 
 

Chopping in two stages�:�:�:  I. With remaining 50 percent salt + 
II. Vegetable oil 

 
Emulsion 

 
Addition of different levels of flours in emulsion  

 
 

                   
                            T1                                                               T2                                                                                                       T3 

(Flour mixture was comprised of 60% Corn  flour + 40% Rice flour) 
 

Emulsion based dough 
 

Hot  extrusion (104oC) 
 

Puffed product  
 

Packaging and Storage at room temperature 
 

Where: - 
 T1  (15%emulsion 85% flour mixture)   
 T2 (20%emulsion 80% flour mixture)                      
 T3 (25%emulsion 75%flour   mixture)                                              
 

Extrusion of Puffed product  
 
A BTPL laboratory scale twin screw extruder was used in Department of fish processing, Central Insti tute of Fisheries 
Education, Mumbai (Fig.1) in the present study. The extrusion cooking was done on a twin screw extruder (BTPL 
LST EB10). The power of the motor kept at a speed (350 rpm) is 7.6 kW. A full -factorial design (two factors each at 
three levels and three replicates) was employed. Screw speed was kept constant (350 rpm) during the experiment. 
Moisture contents of the extrusion feeds were 14.3, 17.5, and 21.0%, respectively. The extruder temperature was set at 
1040C where as barrel temperature was maintained 1400c. Feed rate of volumetric feeder equipped with twin screw 
was set 14gm/min. A 2 mm circular die was used for extrusion. Materials to be extruded (emulsion and flour 
mixture) were mixed and formed dough and put into feeder hoop to reach the feed for extrusion. The m oisture 
content of the feed analysed for which sampling don e before putting to feeder hoop and kept the sample into hot air 
over for moisture analysis. Extruded product coming out the sieve (die) was collected in clean tray and sampling is 
done in two lots and packed in polythene bags among which one for sensory evaluation and another for chemical 
and microbial analysis.   
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Economics of the puffed product  
 
The economics of the puffed product prepared from spent hen meat was also worked out on the basis of present cost 

of various ingredients and cost of other processing parameters.   
 
Statistical analysis  
 
The data obtained during the experiment were analyzed by Analysis of Variance following standard pro cedure 
(Snedecor and Cochran, 1989). 
 

RESULTS AND DISCUSSION  

The present study on Economics of hot extruded puffed  product from spent hen meat was performed in various 
phases at the departments of Livestock Products Technology of Bombay Veterinary College and Fish Processing 
Department, Central Institute Fisheries Education, Varsova, Mumbai . In the initial stages of the experiment stable 
emulsion from spent he was obtained after altering the process used for emulsion from broiler meat  (Omar Ahmed , 
2002). The proper dough consistency was determined after several trials on various combinations of differ ent types 
and levels of flours and spent hen meat emulsion to obtain a proper hot extruded puffed product. Various sie ve sizes 
were also tried in the preliminary study and finally 2 mm diameter sieve size was used for extrusion . 
 
The moisture content of the feed, extrusion temperature and barrel temperature are very important for the 
manufacture of puffed products. Accordingly on the basis of preliminary trials the moisture content of the feed was 
maintained in the range of 14 to 22 percent for different treatments under stu dy.The barrel temperature was 
maintained at 1400C to obtain the extrusion temperature 1040C.  The steps / processes used in the preliminary trials 
were selected on the basis of suitable dough quality which was giving proper hot extruded puffed pro duct. Thus the 
three treatments (T1 – 15% emulsion + 85% flour mixture, T2 – 20% emulsion + 80% flour mixture and T3 - 25% 
emulsion + 75% flour mixture) (Fig.2,3,4) as discussed above were finalized and were replicated four times. The 
results obtained are discussed in the present paper. 
 
The dough obtained for three different treatments were extruded through laboratory scale twin screw extruder at 
extruder temperature 1040C in 350 rpm speed and 2 mm diameter sieve size separately. Spent hen puffed product 
(SHPP) thus obtained from each treatments were divided into two lots. The first lot was used for sensory evaluat ion 
and zero day analysis. Second lot was aseptically packaged in polyethylene bags and kept in airtight container to 
monitor the shelf life at regular int erval. 
 

Economics of SHPP 
        
There are varieties of puffed products throughout the world which are famous with their typical manu facturing 
processes. The puffed products are very famous at the urban level in Indian continents which are manufactured by  
using different flours. Incorporation of spent hen meat in different flours used for puffed product making is one of 
the thoughts of value addition of spent hen meat. Puffed products are now very famous in a generatio n of all ages. 
Looking at the populari ty of this food, it was also decided to work out the economics of the spent hen meat puffed 
product (SHPP) (Fig.5) in the present study. For this purpose cost of spent hen meat emulsion was worked out by 
considering the existing market prices (Mustafa Ibrahim Abu -Saad, 2003) of different ingredients and the proportion 
used for the spent hen meat emulsion as depicted in Table 2. 
 
As depicted in Table 3 a cost of one kg spent hen meat emulsion was estimated as Rs. 63.51 (Moschini, G., 1995) by 
considering the present cost of all the ingredients required for emulsion formulation. While calculating the cost of  
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puffed product (SHPP) apart from cost of emulsion, cost of various processing parameters as depicted in Table were 
considered. From the Table 4 it is clear that the cost of spent hen puffed product (SHPP) after considering all the 
parameters and after extruding was Rs. 45.65, 48.37 and 51.08 respectively for T1, T2 and T3 .The average yield 
observed in the present study for hot extruded puffed product was 8 0 percent for all the treatments. The higher cost 
of T3 followed by T 2 and T1 was because of higher proportion of spent hen meat in the formulations . 
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Table 1. Ingredients used in formulation for spent hen meat emulsion  

Ingredients  Quantity in (%)  
Spent hen deboned meat 90.59 

Common salt 3 
Vegetable  oil 6 
Sodium nitrite  0.01 

Sodium   polyphosphate  0.4 
Table 2.Compositio n of dough for hot extruded spent hen puffed product  

Treatments 
Proportion of emulsion                                             

(%) 
Proportion of flour 

mixture  (% ) 
Types of flours  

T1 15 85 
Corn flour (60%) 
Rice flour (40%) 

T2 20 80 
Corn flour (60%) 
Rice flour (40%) 

T3 25 75 
Corn flour (60%) 
Rice flour (40%) 

NOTE: T 1 (Dough with 15% emulsion), T 2(Dough with 20%emulsion),T3 (Dough with 25% emulsion)  
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Table 3. Cost of one kg spent hen meat emulsion  
Sr. No. Ingredients  Qty (gms)  Rate(Rs./kg) Emulsion cost in Rs/kg  
1 Meat 915.9 60 54 .95 
2 Salt 20 18 00 .36 
3 Oil  60 90 05 .40 
4 Sodium nitrite  0.1 642 00 .64 
5 STPP 4 540 02 .16 

Cost of one kg emulsion  63 .51 
 

   Table4. Cost of one kg spent hen meat puffed product (SHPP)  
 

Sr.No. Ingredie nts  
T1 T2 T3 

Qty. 
(g) 

Cost 
(Rs.) 

Qty. 
(g) 

Cost 
(Rs.) 

Qty. 
(g) 

Cost 
(Rs.) 

1 Emulsion (Rs./kg) 63.51 150 9.52 200 12.70 250 15.87 
2 Corn flour (Rs./kg)  20.00 510 10.20 480 09.60 450 09.00 
3 Rice flour (Rs./kg) 20.00 340 06.80 320 06.40 300 06.00 

4 
Hot extrusion cost 

(avg. 10 mins. / 
batch of one  kg) 

Rs.60/hr  10  10  10 

5 Yield (%) 80 800 800 800 

6 
Actual cost of SHPP 

(Rs./kg) 
 45.65 48.37 51.08 

 
NOTE: T 1 - Dough with 15% emulsion, T 2 -Dough with 20%emulsion, T3 - Dough with 25% emulsion  

 
 
 
 

 

 

 

 
 
 
 

Fig 1. Twin screw extruder (Department of                      Fig.2: Hot extruded puffed product prepared              
fish processing, Central Institute of Fisheries                  with 15 % emulsion and 85% flour mixture (T1)  
Education, Mumbai)  
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Fig.3: Hot extruded puffed product                                Fig.4: Hot extruded puffed product  
prepared with 20 % emulsion and 80% flour               prepared with 25 % emulsion and 75%  
mixture (T2)                                                                          flour mixture (T3)  
 

 
 

 

 
                            
 
 
 
 
    Fig.5: A sample of dough prepared for the preparation of hot extruded puffed product (SHPP)  
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This work was  performed to value the antidiarrheal activity of different forms of Myrtus communis leaves 
extracts (aqueous, ethanol 70% and methanol 90%) in rats by studying its effect on diarrhea and 
enteropooling activity induced by castor oil which included some par ameters like beginning of diarrhea, 
weight and frequency of wet feces and total number, weight of defecation and volume of intestinal fl uids. 
The results of this study showed that the extract of Myrtus communis leaves have antidiarrheal activity 
with less potency than reference drug (loperamide) against all parameters, and the methanol 90% extract 
was potent form than ethanolic 70% and aqueous extract.  

 
Key words:  Antidiarrheal,  Myrtus communis, Leaf extract. 
 

INTRODUCTION  

Diarrhea defined as defecation of frequent more watery feces than in normal persons. It is usually a symptom of 
gastrointestinal disorder (1), which may occur as a result of an infection of the intestine (2), or by non-infectious 
origins (3). In human, d iarrheal  disease is an important  cause of mortality  in  kids less than five  years old, where the 
mortality  about 525 000 kids annually  (4). In veterinary field the diarrhea considers main diseases that cause 
important financial losses in productive animals especially young, for example youn g cattle diarrhea is a frequently 
reported disease and a foremost source of monetary damage to cattle producers. The damage related to calf death 
due to diarrhea in Norway which produces 280,000 heads annually was  valued to be about ten million US dollars (5). 
According to study performed in Korea, the mortality percent in calf was 53.4% due to diarrhea (6). Also diarrhea 
considered the main cause of mortality in kids (7).  
 
In general the treatment consists of lost fluid compensation and certain drugs, inc luding antibiotics and antidiarrheal 
drugs, but these drugs may affect motility, consequently reducing intestinal peristalsis (8, 9). In general, the 
treatment is aimed to reducing the discomfort and troublesomeness of frequent bowel mobility and fre quency of 
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fecal passage (10). Drugs like, Loperamide, racecadotril, and muscarinic receptor blockers like atropine as well as 
another antidiarrheal agents, are good medications for treating diarrhea, but all these medications have some adverse 
effects, like vomiting by racecadotril and intestinal obstruction and constipation by loperamide (11). Because the 
unwanted effects of medicines that used in controlling diarrhea the need for alternatives has become urgent. Herbs 
considered finest alternatives for the cure of such ailments. Medicinal herbs signify a encouraging foundation for the 
finding of new antidiarrheal agents. These herbs are cheaper and available than conventional medicines. Myrtle is a 
member of the Myrtaceae family which contains about 145 genres and more than 5500 species (12). Myrtle employed 
in old -fashioned medicine to treat many illnesses like hypoglycemia, poor appetite, gastrointestinal disord er 
including diarrhea and peptic ulcer, pulmonary diseases and wounds healing (13,14) additionally, it  has good 
antioxidant and antimicrobial activity (15). This broad action of myrtle due to the fact that the pl ant rich in bioactive 
composites e.g. phenolic acids, tannins and flavonoids (16).  
 
This study designed to know the effect of different extracts  of myrtle leaves in combating diarrhea that induced 
experimentally in rats.  
 

MATERIALS AND METHODS  
 

Plant materials  
 
Fresh leaves of myrtle were collected and dried in shade at room temperature then powdered by electrical grinder. 
Three solvents were used and the extracts were made by putting the powder in distal water, ethanol 70% and 
methanol 90% for 2 days. After cooling, the mixture of each extract was filtered with gauze then with filter paper, the 
filtrates were dried by incubator at 40 �$C and resulted products were  cooled at 4�$C. 
 

Animals  
 
Albino Wister rats of both sex were purchased from the national center for drug control and research  / Baghdad. 
Animals were kept under standard environment with free access to diet and water and adapted for one week before 
performing the experiment.  
 

Castor oil induced diarrhea experiment  
 
This method was achieved according to (17) the animals put into equal five groups, 5 rats for each one and fasted for 
18hrs with free access to water.  The first group administrated loperamide 3mg/kg B.W. and served as positive 
control,  second, third and fourth groups treated orally with aqueous (AE), ethanol 70% (EE) and met hanol 90% (ME) 
at 350mg/kg B.W. while the last one administrated distilled water and kept as negative control. After 1hr of 
loperamide and extracts administration, all animal received 1ml castor oil orally. Then experimental  animals were 
sited in cages with a white paper lined floor to collect fecal materials, this paper was replaced every 1hr. Onset of 
diar rhea, number and weight of wet feces and total number and weight of fecal output were recorded up to  4hrs. 
Then percentages of diarrheal prevention, weight of wet, and total defecation were measurement by using formulas 
described by (18, 19):      

Percentage of inhibition (%) =  

WFC is wet feces in control group and WFT is wet feces in test group. 

Ahmed N. Abedsalih  
 

http://www.tnsroindia.org.in


Indian Journal of Natural Sciences                                                              www.tnsroindia.org.in ©IJONS 
 
Vol.8 / Issue 48 / June /2018                        International Bimonthly                              ISSN: 0976 – 0997 

14023 
 

   
 
 

Percentage of wet fecal output (%) =  

Percentage of total fecal output (%) =  

Castor oil induced enteropooling activity exp eriment  

This method done according to (20) and the strategy of animals grouping carried out as mentioned in castor oil 
induced diarrhea experiment. After 1hr of treatment with loperamide and extracts, all animals includ ing control 
group received 2ml of castor oil, and 2hr later the animals sacrificed and the small intestine was dissected from 
pylorus to cecum. The intestinal content were evacuated in graduated cylinder and their volume was m easured and 
the percent of reduction in intestinal fluids was calcu lated according to the following formula:  

(Tc-Tt/Tc)x100 
Tc= mean fluid accumulation in control group  
Tt= mean fluid accumulation in test group  

 

RESULTS  
 
Castor oil induced diarrhea  
 
The result of this experiment showed that the standard antidiarrheal dru g (loperamide) was more powerful in 
stopping diarrhea as compared with the all prepared Myrtus communis extracts, table 1. Loperamide delays beginning 
of diarrhea 213±0.70m with significant difference (P<0.05) as compared with the other groups. The extracts also delay 
the beginning of diarrhea with significant difference (P<0.05) between all these forms, where the ME 90% was more 
potent than EE 70% and AE respectively. Loperamide also was the potent in reducing the number of wet feces 
1.80±0.37 with statistical difference (P<0.05) as compared with the other groups and the percent of inhibition was 
81.63%. As for the ME 90% the number of the wet feces was 4.60±0.97 with inhibition percent 53.06% and there was 
significant difference (P<0.05)  as compared with control 9.80±0.80 and AE 8.20±0.73 but not with EE 70% 6.60±0.92 , 
while AE was not differ significantly from control and EE 70% groups. In weight of wet feces paramet er there was no 
statistical difference between all forms of extract and control, where th e weight was 2.70±0.26, 2.00±0.77, 1.44±0.40 
and 1.84±0.46 g for control, AE, ME 90% and EE 70% respectively, while there was statistical difference between 
loperamide groups as compared with other groups except with ME 90%. The total fecal output was decreased by all 
prepared extracts,  AE 2.60±0.56g, ME 90% 1.90±0.42g, and EE 70% 2.20±0.39g but without statistical difference 
between these extracts and control 3.00±0.63g, while the loperamide was the potent 1.10±0.25g with significant 
difference as compared with AE and control groups.  
 
Castor oil induced enteropooling activity  
 
As shown in table 2, the ME 90% was the potent among the different forms of Myrtus communis  extract in reducing 
the volume of the intestinal content 2.00±0.37ml with reduction percent 41.52% and the difference was significant 
(P<0.05) as compared with AE 2.90±0.14ml and control 3.42±0.20ml but not with EE 70% 2.00±0.37ml, and the last one 
(EE) was differs significantly as compared with control but not with AE. In other words the diff erent forms of extract 
were reducing  the volume of the intestinal fluids significantly as compared with control except for AE, the differ ence 
was not significant. The reference drug (loperamide) was the potent significantly in reducing the in testinal fluid s 
volume 1.10±0.07ml as compared with all groups of the experiment with reduction percent 67.83%.    
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DISCUSSION   
 
Diarrhea, regardless of the cause its characterized by increase fluids  and motility  of the intestinal  tract which  leads to  
passage of more loose or liquid stools per day. The classical inducer of experimental diarrhea (castor oil) cause 
releasing of ricinoleic acid which causes inflammation of the intestinal mucosa and thus leads to release of the 
prostaglandin that increases water and electrolytes secretion and intestinal motility (21). Prostaglandin which 
synthesized by epithelial cells of intestine plays important role in pathophysiology of diarrhea, so  the inhibition of 
the prostaglandin may contribute in stopping diarrhea. In this study e xtract reduced diarrheal parameters (Onset of 
diarrhea, number and weight of wet feces and total number, weight of fecal output and volume of inte stinal fluids) 
with different degrees and less than standard drug (loperamide). This antidiarrheal effect of t his extract may be due 
to its bioactive components like myrtucommulone, flavonoids and tannins, where the myrtucommulone in hibits the 
biosynthesis of prostaglandin decisive factor in evoking diarrhea (22). Flavonoids revealed antidiar rheal activity 
against castor oil -induced diarrhea by  increasing the colonic fluid absorption in the presence of this oil (23). As well 
as flavonoids showed antispasmodic effect may be due to blocking of calcium channel (24). Tannins also revealed 
antidiarrheal effect possibly  due to increasing trans-epithelial resistance and impeding the cystic fibrosis trans - 
membrane conductance regulator and calcium activated chloride channels, which play important role in  controlling 
salt and water transport across epithelial tissues (25), or by reducing the intracellular Ca2+ inward current or by 
activation of the calcium pumping system, which induces the muscle relaxation (26).  
 

CONCLUSION  
  
Myrtus communis leaves extract possess antidiarrheal activity and reduced the parameters of diarrhea by using 
different solvent (water, ethanol 70% and methanol 90%), where the mehanolic one was potent than the other two 
forms. 
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Table 1.Effect of different extracts of Myrtus communis  leaves on castor oil induced diarrhea in rats  
 
    Parameters      

 
groups 

onset of  
diarrhea  
(minute)   

No of wet  
 feces  

% of 
inhibition  

weight of  
wet feces 
(g) 

% of wet  
fecal 
 output  

total fecal  
output 
(g) 

% of total  
fecal 
output  

Control  56.30±0.29 
E 

9.80±0.80 
A 

--------- 2.70±0.26 
A 

----------- 3.00±0.63 
A 

--------- 

loperamide  213.00±0.70 
A 

1.80±0.37 
E 

81.63 0.42±0.14 
B 

15.55 1.10±0.25 
B 

36.66 

AE 80.20±1.58 
D 

8.20±0.73 
AB 

16.32 2.00±0.77 
A 

74.07 2.60±0.56 
A 

86.66 

ME 90% 128.30±2.21 
B 

4.60±0.97 
C 

53.06 1.44±0.40 
AB 

53.33 1.90±0.42 
AB 

63.33 

EE 70% 110.00±2.27 
C 

6.60±0.92 
BC 

32.65 1.84±0.46 
A 

68.14 2.20±0.39 
AB 

73.33 

 Different letters refer t o significant difference between treated groups at (P<0.05) 
Values: Means± S.E 
N: 5 

 
Table 2.Effect of different extracts of Myrtus communis on castor oil induced  enteropooling activity in 
rats 
               parameter 
groups 

volume  of 
 intestinal  
fluids  (ml)  

% of  fluids   
reduction  

Control   3.42±0.20 
A 

 

Loperamide  1.10±0.07 
E 

67.83 

AE 2.90±0.14 
AB 

15.20 

ME 90% 2.00±0.37 
C 

41.52 

EE 70% 2.30±0.27 
BC 

32.74 

Different letters refer to significant difference between treated groups at (P<0.05) 
Values: Means± S.E 
N:5 
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Appendectomy is still one of the most commonly performed emergency surgical procedures worldwide.  
Avoiding delays in the diagnosis in these patients may play a role in reducing observed morbidity.To  
analyze the clinic-pathological profile and outcomes of patients undergoing emergency appendectomies 
to determine risk factors influencing perforation.A prospective analytic study that involve 108 pati ents 
underwent emergency appendectomies at Al-kindy teaching hospital from (April 2014 to March 2015). 
The time interval from the onset of symptoms to the time of seeking advice in the emergency room was 
coded in hours and defined as patient delay. The time from the emergency room visit to the operating  
room was defined as hospital delay and included time to dia gnosis and time waiting for surgery. 
Appendicitis was categorized into two groups complicated(gangrenous or perforated) and 
uncomplicated(acute focal, acute suppurative).A comparison between them was made in regard to 
Gender, Age, clinical presentation, investigations(White blood cells count), patient’s delay, hospital delay, 
Site of appendix,presence of fecolith and immunecompramization.Of all the risk factors studied, six 
factors predicted appendiceal rupture,age(10-19y), the patient’s pre-hospital time d elay was the most 
important risk factor for perforation. The male is slightly more affected than female in a percentag e of 
55.55% (60male) and 44.44% (48female). Increased White Blood cells count > 13*9/L was seen in 
64(59.259%) of all patients at presentation. In the perforated group 28patients out of 32 had high White 
blood cells count(87.5%) compared to patients in the non-perforated group36(47.386%).The most common 
site for complicated appendicitis was pelvic 16 out of32(50%).The presence of fecolith in the lumen of 
appendix was considered significant risk factor for perforation 23/32(71.875%).In our study we have 
concluded that the acute appendicitis should be considered in the diagnosis of acute abdominal pain, 
young age group, male gender pelvic posit ion of the appendix, high white blood cells count and high 
grade fever is found to be the most important risk factors and in suspicious diagnosis U/S and CT scan 
are the best diagnostic tools that confirm the diagnosis 
 
Keywords : - complicated, uncomplica ted, appendicitis.  
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INTRODUCTION  

The appendix varies considerably in length and circumference, the average length is between7.5 to 10 cm, the lumen 
is irregular, being encroached upon by multiple longitudinal folds of mucous membrane lined by colum nar cell 
intestinal mucosa of colonic type(1).While appendicitis is clearly associated with bacterial prolife ration within the 
appendix, no single organism is responsible(2).A mixed growth  of aerobic and anaerobic organisms is controversial. 
Obstruction of the appendix lumen has been widely held to be important, and some form of luminal obstruction , 
either by a fecolith or stricture is found in the majority of cases  (1, 2).A fecolith (sometimes refeered to as as an 
appendicolith) is composed of inspissated fecal material, calcium phosphate, bacteria and epithelial debris; Rarely a 
foreign body  is incorporated into the mass.A fibrotic stricture of the appendix usually indicates previous appendicitis 
that resolved without surgical intervention.   
 
Obstruction of the appendiceal orifice by tumor, particularly carcinoma of the caecum, is an occasional cause of acute 
appendicitis in middle -aged and elderly patients. Intestinal parasites, particularly enterobius vermicularis  
(pinworm), can proliferate in the appendix and occlude the lumen (1,2,3).Obstruction of the appendiceal lumen 
seems to be essential for the development of appendiceal gangrene and perforation. Yet, in many cases of early 
appendicitis, the appendix lumen ispatent despite the presence of mucosal inflammation and lymphoid hyperplasia  
(1).Occasional clustering of cases among children and young adults suggests an infective agent, possibly viral, which 
initiates an inflammatory response. Seasonal variation in the incidence is also observed (1).Lymphoid hyperp lasia 
narrows the lumen of the appendix, leading to luminal obstruction  (1, 2).Once obstruction occurs, continued mucus 
secretion and inflammatory exudation increase intraluminal pressure, obstructing lymphatic drainage.  Edema and 
mucosal ulceration develop with bacterial translocation to the submucosa. Resolution may occur at this point either 
spontaneously or in response to antibiotic therapy.  
 
If the condition progresses, further distension of the appendix may cause venous obstruction and ischaemia of the 
appendix wall. With ischaemia, bacterial invasion occurs through the submucosa and muscularis propri a, producing 
acute appendicitis. Finally, ischaemic necrosis of the appendix wall produces gangrenous appendiciti s, with free 
bacterial contamination of the peritoneal cavity. Alternatively, the greater omentum and loops of small bowel 
become adherent to the inflamed appendix, walling off the spread of peritoneal contamination, and re sulting in a 
phlegmonous mass or paracaecal abscess. Rarely, appendiceal inflammation resolves, leaving a distended mucus -
filled organ termed a ‘mucocoele’ of the appendix  (1, 2).Acute appendicitis is still the commonest abdominal surgical 
emergency with a lifetime incidence of 7% (3). Appendicitis is known to be the disease of the younger age groups 
with only 5 10% of cases occurring in the elderly population. However, the incidence of the disease in this age group 
seems to be rising due to recent increase in the life expectancy (2, 3, 4.).Furthermore, the often atypical presentation 
and delay in seeking medical help have been associated with delay in diagnosis and treatment resulting in high 
morbidity and mortality rates  (4,5).The prognosis of uncomplicated appendicitis in both young and old age groups is 
nearly equal. However,  perforation  worsen the condition dramatically resulting in higher rates of morbidity and 
mortality  (4, 5). 
 

MATERIALS AND METHODS  

Patients 
 
In all patients with a clinical diagnosis of acute appe ndicitis who were admitted and operated on at Al -kindy 
teaching hospital the following data were collected: age, gender, white blood cells count, position Of ap pendix, 
presence of fecolith, and pathological finding from (April 2014 to March 2015).Patients with acute a ppendicitis were 
divided in two groups of compli cated (gangrenous/perforated) and uncomplicated (acute focal/acute supurative) 
based on their pathological reports. Patients underwent routine investigations  (white blood cells count, general urine 
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analysis) and selective investigations (Pregnancy test, blood urea nitrogen, Random Blood Sugar, erect abdominal X-
ray) before operation. 
 

Ethical Consideration  
 
Research approval was obtained from the health authority in Al -Kindy teaching hospital Verbal consent was taken 
from each patient included in the stud y. The patients were informed about the study `s objective and that collected 
data was used only for the stated research purpose  
 

Exclusion criteria  
 
Exclusion criteria included the presence of appendicular abscess and phlegmon. Patients treated conservatively. The 
diagnosis of appendiceal abscess or phlegmon in suspected patients was confirmed either by ultrasonography or at 
laparotomy.  
 
Operative technique  
 
All patients received intravenous peri -operative prophylactic 3 rd generation cephalosporin50mg/kg and 
metronidazole7.5mg/kg before the skin incision and two postoperative doses. If complicated (gangreno us / 
perforated) appendicitis was encountered at the time of surgery, antibiotics were continued for at l east 5 – 7 days. 
The McBurney incision and muscle-splitting technique was used.Change of muscle splitting (grid iron incision)  into 
muscle cutting (Rotherfordmorison) was used in some cases.Care was taken to avoid contamination of the 
subcutaneous tissue and adjacent peritoneal cavity during the procedure. Moist packs were used to isolate the cecum 
and inflamed appendix.Appendectomy was performed with stump ligation. The peritoneum, internal obliq ue and 
transversus abdominus and external oblique aponeurosis were sutured by absorbable material in layers. Before skin 
closure, the wound was irrigated copiously with warm saline.  Scarpa’s fascia and skin were closed w ith interrupted 
vicryl sutures. The skin and subcutaneous tissue were closed primarily by (non -absorbable) silk or polyprolene 
material. 
 

Statistical analysis  
 
The Statistical Package for the Social Science (SPSS) version 17.0 was used to enter and analyze data. The confidence 
level at 95% and the P value is significant when equal or< 0.05 mean, standard deviation (SD) and frequency 
distribution  was calculated. Statistics were calculated using chi-square or Z score analysis for categorical variables. 
 

RESULTS  

Of all the risk factors studied, the patient’s pre -hospital time delay was the most significant risk factor for perforation 
P value <0.00001(Table-1).The male to female ratio in the uncomplicated appendicitis group was 1.1:1 and 1.66:1in the 
complicated group.According to the clinical features which were collected from the patients the foll owing percentage 
were obtained (Table-2). Appendicit is most commonly affect patients between the age of (10-19)y, 46 patients in a 
percentage of (42.59%) as showing in (figure-1). The male is slightly more affected than female in a percentage of 
55.55% (60male) and 44.44% (48 female) as showing in (Table -3). 
 

Z score analysis used to calculate P value 
 
Uncomplicated appendicitis was diagnosed in 76(70.37%) patients, and complicated appendicitis in 32(29.629%) 
patients.Regarding the time delay for treatment and as shown in Table 1, patients in the perforated group had a 
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significantly longer Pre hospital time delay than those in the non -perforated group (79.6 h and 47.3respectively) with 
<0.05 p-value. At the same time, the table did not show a statistically significant difference between the t wo groups in 
regard to In -hospital delay (p -value 0.7923) (Table-l).Regarding the clinical presentation, all patients were 
complaining of abdominal pain. However, the typical migratory pain that starts around the umbilicus and shifts later 
to the right lower abdomen was d escribed only by 50 (46.296%) patients, 37(48.648%) patients in the non-perforated 
and 13 (40.625%) in the perforated group.Anorexia was present in 75(69.44%) of all patients but it could not 
differentiate perforated from non -perforated groups.Nausea and vomiting were present in 60(55.55%) of the patients 
and were more significantly found in the non -perforated group (Table -4).Of all patients, 43(39.81%) were febrile at 
presentation(>38°C). 
 
Fever was seen more in the perforated group of patients 22(68.75%).Localized tenderness in the right lower abdomen 
was present in 82(75.92%) of all patients with 57(75%) in the non-perforated compared to25(78%) in the perforated 
group. Although rebound tenderness was found in  68(62.962%) of patients, it did not differentiate between both 
groups (Table-4).Increased white blood cells count > 13*6/L was seen in 64 (59.259%) of all patients at presentation. In 
the complicated group, 28 (87%) patients had high white blood cells count compared to 36 (47%) patients with the 
non-complicated group. The most common site for complicated appendicitis was pelvic 16/32(50%). The presence of 
fecolith in the lumen of appendix consider significant risk factor for perforation 23/32(71.875%)as shown in(figure -2). 
 

DISCUSSION  

Acute appendiciti s continues to be the commonest cause of surgical abdominal emergency. It was often thought to be 
the disease of the young but as a result of recent increases in lifetime expectancy, the incidence of acute appendicitis 
also increased in the elderly (1,6,7).The incidence of appendiceal perforation in acute appendicitis is estimated to be 
in the range of 20-30% which increases to 32-72% in patients above 60 years of age(7-9).The reasons behind this high 
rate were postulated to be due to the late and atypical presentation, delay in diagnosis and surgical intervention, and 
to the age specific physiological changes(10-12).In our study, perforated appendicitis was found in (29.629%) 
patients, a result that lies within the range reported by many other reports (3,1 2-15). 
 
This study showed that gender predilection was for male more than female for perforation (1.66:1); ( 62.5%) patients 
were males and (37.5%) were females.Delay in presentation was found by many authors to be the reason behind the 
higher rate of perforation seen in the population (1,2,16,17). Our study showed that perforation rate correlated well 
with delayed presentation (pre -hospital delay79.6±6hr.) but did not correlate with the in -hospital delay(3,18).The 
triad of right lower abdominal pain and ten derness, fever and leukocytosis is reported to be present in(78.125%)of 
complicated patients(19).In our study, all patients presented to the hospital with abdominal pain. H owever, the 
classical migratory pain of appendicitis was present in only (46.296%) of them. Localized tenderness in the right 
lower abdomen which is considered to be the most constant diagnostic physical sign for appendicitis( 2,19) was 
present in 82% of cases.Both features(migratory pain and localized tenderness) were seen more often in the un 
complicated rather than in the complicated group.  
 
This finding may be explained by the fact that patients with perforated appendix would show poor loc alization of 
pain as well as more generalized lower abdominal tenderness and guarding(7).Fever (>38°C) was present in39.81% of 
all patients in this study and was much higher in the perforated group(68.75%), a result which is in  agreement with 
the findings of other studies (3,5,7).WBC was found elevated in 59.259% of all our patients with values higher in the 
perforated group as 87.5% of cases(20,21).Appendix in pelvic anatomical position (50%) is more liable to 
perforate(1,2,22)and presence of fecolith(71.875%) is highly correlated to perforation(1,2).When comparing our result 
with a previous study that  was done in the same region 10 years ago(23), we found that the incidence of appendiceal 
perforation did not decrease over the past ten years in spite of improved health care programs and diagnostic 
facilities. We think that this failure was due to the un derestimation of the seriousness of the abdominal pain in this 
age group by both the patient and the primary health care  (23). 
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CONCLUSIONS  
 
In our study we have concluded that the acute appendicitis should be considered in the diagnosis of acute abdominal 
pain.Young age group, male gender pelvic position of the appendix, high white blood cells count and high grade 
fever is found to be the most important risk factors.In suspicious diagnosis U/S and CT scan are the best diagnostic 
tools that confirm the diag nosis. 
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Table-1: -Show the relation between Pre -hospital &Post -operati ve ospital delay and complication of 
acute appendicitis  
 

Variable  Complicated  Noncomlicated  p-value  
Mean delay in surgical Treatment 

Pre hospital delay 79.6 ± 62.4 hr 47.3 ± 4.7 hr <0.00001 
Hospital delay  7.1 ± 3.3 hr 15.1 ± 5.3 hr <0.7923 

Post op. hospital stay 5.4 ± 3.3 days 2.2 ± 1.1 days N.S 
*N.S= No Significant  

 
Table-2: - Show the clinical presentation of acute appendicitis  
 

Clinical feature  No.(%) 
R.I.F pain 108 (100%) 

Tenderness and rebound tenderness 82(75.92%) 
Nausea 60(55.55%) 

Anorexia  75(69.44%) 
Fever 43(39.814%) 

Vomiting  60(55.55%) 
Change in bowel habit 22(18.9%) 

 
Table-3: - Show the relation of gender and the incidence of acute appendicitis  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
  
 
 
 

 

 
Male  Female Total No. of 

Patients 
P-Value  

<0.05 

Complicated(Perforated)  
Appendicitis  20 12 32 0.0455 

Noncomplicated  
Appendicitis  40 36 76 0.00001 

Total No. of Pt. 60 48 108 
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Table-4: - Show the clinical presentation, white blood cells count in relation to the study group  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
*Z score used to calculate Pvalue. *significant p value <0.05  
 
 
 
 
 
 
 
 
 
 
 
 
 
                        Figure -1: - Show the age group in decade, gender and study groups  
 
 
 
 
 
 
 
 
 
 
 
 
 
                      Figure-2: -Show the relation between Anatomical positon of appendix  
                                                       and fecolith and acute  appendicitis  

Variables  Total  
108(100%) 

Perforated 
32(29.629% ) 

Non perforated  
76( 70.37%) 

P-value  
<o.o5 

Migrating pain  50(46.296%) 13(40.625%) 37(48.684%) N.S 

Anorexia  75(69.44%) 22(68.75%) 43(56.578%) N.S 

Nausea & 
vomiting  

60(55.55%) 18(56.25%) 42(55.26%) N.S 

Tender right lower 
abdomen 

82(75.92%) 25(78.125%) 57(75%) N.S 

Rebound  
tenderness 68(62.962%) 23(71.875%) 45(59.21%) N.S 

Fever > 38°C 43(39.814%) 22(68.75%) 21(27.63%) <0.05 

WBC count  64(59.259%) 28(87.5%) 36(47.368%) 0.00001 
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Fetus depends completely on his mother for nutrition therefore anemia of the mother will affect 
intrauterine growth and development of the fetus.  The aim  of this study was to evaluate the fetal 
vascular adaptation to mild and modera te maternal anemia. Prospective and intervention. The study 
carried out in the obstetrics and gynecology department in Al -Zahra Teaching hospital, Al -Kufa 
University. Najaf, Ira q. The study started from April to September 2011. A total collected cases of anemia 
had 30 cases,7 refused to participate, 11 had been designed as mild anemia (maternal hemoglobin level >9 
g/L), and 12 had also designed as moderate anemia (maternal hemoglobin level <9 and > 6 g/L. 
Significant. Below certain level of hemoglobin content, there could be a direct relationship between  the 
maternal hemoglobin content and fetal PO2. 
 
Key words : - Doppler assessment, fetal, hemodynamic response, maternal anemia. 
 

 
INTRODUCTION  

Doppler of the umbilical artery circulation is normally a low impedance circulation, with an increas e in the amount 
of end-diastolic flow with advancing gestation (1,2). Umbilical arterial Doppler wave forms reflect the sta tus of the 
placenta circulation, and the increase in end-diastolic flow that is seen with the advancing gestation is the direct 
result of an increase in the number of tertiary stem villi that takes place with the placental matur ation (3,4). Diseases 
that obliterate small mu scular arteries in placental tertiary stem villi result in a progressive decrease in end-diastolic 
flow in the umbilical artery Doppler waveforms until absent and then reverse flow during diastole is  noted (5,6). 
Reversed diastolic flow in the umbilical ar terial circulation represents an advanced stage of placental compromise 
and is associated with more than 70% of placental arterial obliteration (7,8,9,10). The notation of absent or reversed 
end-diastolic flow in the umbilical artery is commonly associated  with severe intrauterine growth restriction and 
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oligo hydroamnios (11,12). Doppler waveforms of the umbilical arteries can be obtained from any segment along the 
umbilical cord (13).The middle cerebral artery is the most accessible cerebral vessel to ultrasound imaging in the 
fetus, and it carries more than 80% of cerebral blood flow (14). The cerebral circulation is normally a high-impedance 
circulation with continuous forward flow thro ughout the cardiac cycle (15). This is the reverse of flow within the 
umbilical cord toward the placenta. In the presence of fetal hypoxia, central redistribution of bloo d flow occurs, 
resulting in an increased blood flow to the brain, heart, and adrenals, and a reduction in flow to t he peripheries and 
placental circulations . This blood flow redistribution is known as the brain sparing effect reflex and plays a major role 
in the fetal adaptation to oxygen deprivation (15,16,17). Middle cerebral artery Doppler waveforms, obtained from 
the proximal portion of the vessel, immedi ately after its origin from the circle of Willis, have shown the best 
reproducibility (17).  
 
Although middle cerebral artery Doppler evaluation often used to asses fetal wellbeing in the fetus with suspected 
intrauterine growth restriction,more recently,  middle cerebral artery velocity has been used in assessing the degree of 
anemia in fetuses with hemolytic disease due to RH isoimmunization and parvovirus B19 infection (18) .Pregnancy is 
associated with physiological changes at the level of the uterine vasculature, resulting in a progressive decrease in 
impedance with the advancing gestation. This maternal adaptation to pregnancy is thought to result i n from the 
trophoblastic invasion of the maternal spiral arterioles in the first half of pregnancy. The in vaded maternal spiral 
arterioles are rendered maximally dilated and minimally responsive to the sympathetic and parasympat hetic 
systems. This adaptation is intended to ensure a sustained increase in blood flow to the uterus during pregnancy (19, 
20). The uterine circulation can be assessed by Doppler velocimetry of uterine arteries, each uterine vessel can be 
demonstrated by color Doppler as it crosses over the hypogastric artery and vein just before it enters the uterus at the 
uterine-cervical junction.  
 
Pulsed Doppler velocimetry of the uterine artery should be obtained immediately after the vessel cro sses the 
hypogastric artery and before it divides into the uterine and cervical branches. The presence of a notch in the 
waveform and an increase in the impedance index after 22 weeks of gestation characterizes an abnormal uterine 
circulation. A substantial risk of complication is noted in pregnancies that show an abnormal uterin e circulation in 
the late second and third trimester. Pregnancy complication incl udes fetal growth restriction, preeclampsia, preterm 
delivery and nonreassuring fetal status in labour (21 -23). Distribution of fetal blood flow (between the placental and 
cerebral regions) is determined with C/U resistance ratio, which is the ratio between the cerebral index (CRI) and 
umbilical resistance index (URI).This parameter is always more than 1.1 during normal pregnancy, but  decrease in 
the case of hypoxia because of the URI increase (increase in placental resistance) and CRI decrease (cerebral 
vasodilatation) (24,25).  
 
In severe intrauterine growth restriction associated with hypoxemia, there is an increased impendenc e to blood flow 
in the umbilical and the fetal renal arteries. At the same time, vasodilatation of the fetal middle cerebral artery occurs 
resulting in the so called brain sparing effect (compensatory flow or adaptation changes). These physiological 
adaptations have been demonstrated by changes in Doppler indices of the middle cerebral artery. Alteration of the 
placental vascular bed as induced by pregnancy –induced hypertension triggers a redistribution of the fetal cardiac 
output in favor of the brain because of vasodilatation at this level such cerebral vasodilatation ha s been related to 
fetal PO2 decrease (26-29).  
 

MATERIALS AND M ETHODS  

The study designed as prospective one, carried out in the Obstetrics and Gynecology Department in Al -Zahra 
Teaching Hospital, Kufa University. Najaf, Iraq. The study started from April to September 2011. A t otal collected 
cases of anemia had 30 cases,7 refuse to participate, 11 had been designed as mild anemia (maternal hemoglobin level 
>9 g/L), and 12 had also designed as moderate anemia (maternal hemoglobin level <9 and > 6 g/L. Both groups of 
patients were investigated and treated for 10 days' group 1 received oral iron daily; group2 received one unit of red 

Maysoon Mahde Saleh  

 

http://www.tnsroindia.org.in


Indian Journal of Natural Sciences                                                              www.tnsroindia.org.in ©IJONS 
 
Vol.8 / Issue 48 / June /2018                        International Bimonthly                              ISSN: 0976 – 0997 

14036 
 

   
 
 

blood cell. The same maternal and fetal investigations were performed after 10 days. Informed consent has been 
obtained from each patient to participate in the study.  
 

Measurement of hemoglobi n 
 
A venous sample of 0.02ml of blood was put in EDTA (ethylene diamine tetra acetic acid) tube, then added 5ml of 
drabken solution,  wait for 5minutes then result read by Hb meter.  
 

Monitoring of the growth and fetal circulation  
 
Ultrasound and color Dopp ler scanning by Siemens AcusonX500 were carried according to a well-defined protocol 
done by Dr.faez. A. S.Kadhim, MD Radiology using three probes  (transabdominal , transvaginal and superficial 
probes) with 3.5 MHz : Doppler investigation consisted of uterin e, umbilical and middle cerebral artery recording at 
admission and 10days after treatment; Echography for fetal biometry (biparietal  and abdominal diame ter, femur 
length) was performed at admission only.  Amniotic fluid index was measured by (laying the p atient in supine 
position; A linear, curvilinear, or sector transducer can be used. Divide the uterus into four quadr ants using the 
maternal sagittal midline vertically, and arbitrary transverse line approximately halfway between th e symphysis 
pubis and th e upper edge of the uterine fundus. The transducer must be kept parallel to the maternal sagittal pl ane 
and perpendicular to the maternal coronal plane throughout. The deepest unobstructed and clear pocket of amniotic 
fluid is visualized, and the image fro zen. The ultrasound calibers are manipulated to measure the pocket in a strictly 
vertical direction. The process is repeated in each of four quadrants and the pocket measurements summed=AFI. If 
the AFI is less than 8 perform; evaluation three times and average the values) at admission and 10 days after 
treatment (18). FHR recording (cardiotocography) was performed at admission, 10 days after treatment and at the 
delivery.The FHR was considered to be abnormal in the case of low (<110beats/min) or high (>160beat/min)heart rate, 
low modulation, or variable decelerations. Apgar score at 5 minutes was considered abnormal when the  score was 
less than 7. Normal delivery was defined as at term delivery without any sign of perinatal asphyxia or maternal 
complications (30). 
 

RESULTS  

Group 1   
 
Consisted of 11 pregnancies (mean maternal hemoglobin level 99 +/- 0.9 g/L) [range 90-113g/l]. 

 
Group 2   
 
Consisted of 12 pregnancies (mean maternal hemoglobin level 79 +/-0.60g/L) [range 60-89g/l], maternal and perinatal 
data shown in (table -1) and (table-2) At admission the cerebral and cerebral/umbilical Doppler indexes, amniotic 
index, and biometry were lower in group 2. The uterine index was normal in both groups. An abnormal fetal heart 
rate was found in group 2 only (1%). A t day 10, maternal hemoglobin level and amniotic index increased more in 
group 2 than in group 1. The cerebral index and the cerebral-to-umbilical resistance ratio increased only in group 2. 
The abnormal fetal heart rate disappeared in group 2 only one fetus in group 2 had growth restriction who had 
Apgar score less than 7 at 5 minute.Uterine and umbilical RI was normal at admission and at 10 days after in both 
groups.Middle cerebral artery RI was significantly lower in group2 at admission but became normal  after the 
treatment.The pregnant women were admitted between 30 and 36 weeks of gestation, parity &maternal age are 
similar in two groups.  
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DISCUSSION  
 
Anemia affects primiparous and multiparous women to a similar extent, and there was no correlation w ith age, 
gestational age at admission, or delivery date (1). The fetal Doppler examination that was performed  at admission 
showed that moderate maternal anemia group 2 induced significant hemodynamics changes at the cerebral, but 
neither at the uterine nor at the umbilical level. The cerebral vasodilatation in group2 was confirmed by the cerebral 
resistance level that was lower than normal, resulted in an increased cerebral blood flow, which pro bably maintained 
the fetal oxygen supply (31).For quantifying th e fetal hemodynamic response, in the presented study  C/U ratio cut 
off value ,which is usually quite constant(C/U=1.1) during normal pregnancy and allows for the quant ification o f the 
blood flow redistribution .More over this ratio was found to be more pow erful for the prediction of fetal growth 
,retardation, hypoxia, at least for fetuses at<34weeks of gestation and in pathological pregnancies with fetal hypoxia 
,in the current case there was no sign of placental alteration, as in pathological pregnancies, so the blood flow 
redistribution probably was related to maternal anemia and subsequent reduction in fetal PO2(Fetal u mbilical artery 
flow velocity waveforms and placental resistance: clinical significanceafter treatment oxygen carryi ng capacity 
improved ( 32).In group 2 the C/U values were below the normal range<1.1which confirms that the fetus had to adapt 
by increasing blood flow redistribution towards the brain.  
 
Such adaptation was confirmed by the increase of both the cerebral index and the C/U ratio after maternal red blood 
cell transfusion (Fetal blood velocity waveforms in normal pregnancies (33).The increase in cerebral resistance after 
the transfusion without significant change in umbilical or uterine resistance confirms that maternal  anemia does not 
creates placental dysfunction and that the situation can be restored quickly by blood transfusion to  the patient. In 
group 1, the C/U values were within the normal range, which means that the blood flow distribution b etween the 
brain and placenta was normal, despite the maternal hemoglobin content being significantly lower compared to 
normal While in the presented study there was significant changes (34).The amniotic index was reduced in group 
2compared to group 1 at admission and recovered after transfusion, even though it remains lower in group 2 
(35).After transfusion in group 2 the group average amniotic fluid index rise, and there was no abno rmal fetal heart 
rate in either groups, the sequence of changes in Doppler and biophysical parameters as severe fetal growth 
restriction worsens(36). 
 
Besides the amniotic fluid index, abnormal fetal heart rate is related to fetal hypoxia as well, whi ch may suggest that, 
below certain level of hemoglobin content, there could be a direct relationship between the m aternal hemoglobin 
content and fetal PO2(36).In the present study, there was no access to the duration of maternal anemic period. On the 
other hand, it was demonstrated that the fetal cerebral vasodilatation during a period of several we eks under 
hypoxia d oes not protect against cerebral organic damage (36). Thus, because of moderate maternal anemia triggers a 
marked fetal cerebral vasodilatation, the hemoglobin content if below 80 g/l has to be restored as soon as possible to 
suppress the cerebral vasodilatation (31).In group 2, the transfusion restored   the maternal hemoglobin content up to 
the level of group 1 at admission and suppressed the fetal blood flow redistribution by cerebral vas odilatation (31). 
 
The absence of fetal blood flow redistribution f or maternal hemoglobin levels above 90 g/l suggests that, the 
oxygenation of the fetus was still satisfactory. The placenta is a huge reservoir of maternal blood; therefore, even if 
the maternal blood oxygen content is lower than normal, there is enough ox ygen passing through the placenta (37). 
Finally, it seems that the maternal anemia is for the fetus an acute but reversible aggression that can be prevented as 
soon as it is detected by means of maternal blood assay.  

 

CONCLUSION  
 
Close monitoring of the f etal umbilical and cerebral circulation by Doppler examination in anemic pregnancies 
allows the measurement of the amplitude of the fetal vascular response and the fetal recovery as well. Hemoglobin  
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content below 90 g/l associated with marked fetal hemodyn amic adaptation and must be treated with acute red blood 
cell transfusion. Maternal hemoglobin above 90 g/l is not sufficient to trigger fetal blood flow red istribution and can 
be treated with oral iron intake . 
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Table 1.General maternal &fetal parameter  

P value 
Group  2 

Moderate Anemia  
Group  1 

Mild Anemia  
Parameter 

 
N.S 28.3 28.7 Age(y)* 
N.S 1.8 2.1 Parity*  

N.S 32.5 32.6 
Gestational age at 
admission(wks.)*  

 33.39 59.39 Fetal biometry at admission (%)* 
N.S 37.3 37.2 Delivery(wk.)*  
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N.S=Not significant  
*Data given as mean 
 
Table 2.Perinatal data at admission  &  after 10days 

N.S=Not significant  
*=Data are given as amean 
 
 
 
 
 
 
 
 
 

 2054.3 2024.444 Fetal weight(g)* 
N.S 10 0 IUGR (%) 
N.S 0 0 Premature (%) 

N.S 10 0 Abnormal FHR at delivery(%)  
N.S   Apgar Score at5min 

P value Group  2 
Moderate Anemia  

Group  1 
Mild Anemia  

Parameter 
 

N.S 1(10%) 0 
Abnormal FHR at       

admission(%) 
N.S 1 0 Abnormal FHR at day(10%) 
N.S 7.99 9.77 Hb at admission(g/l)*  
N.S 8.82 10.66 Hb at day10(g/l)* 

N.S 18.06 20.3 
Amniotic index at 
admission(mm)*  

N.S 20.6 21.47 Amniotic index at day10(mm)*  
N.S normal  normal  UtRI at admission 
N.S normal  normal  UtRI at day10 
N.S 0.52616667 0.5212 URI at admission* 
N.S 0.7535 0.74414286 URI at day10* 
N.S 0.756166667 0.7555 CRI at admission* 
N.S 0.873888889 0.863625 CRI at day10* 

   C/U ratio at admission*  
   C/U ratio at day10* 
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