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Abstract 

Diarrhea has received much attention in recent years due to its biodegradable 

properties that having the second leading cause of death in   children under 5 

years' age. The current study, involved sampling and analyzing (121) subjects, 

(71) of them with diarrhea and (50) healthy control 25(50%) female & 25(50%) 

male at ages ranging from 2 months to 5 years. The electrolyte level (Na, K, Cl, 

Ca) were measured and complete blood count (CBC) to diagnose conditions, 

such as anemia, infection, and many other disorders. The modeled of cases 

classified according to type of feeding and water source. The results showed that 

combination of two mechanistically distinct of the disease formed are 

incorporation of significantly increased diarrhea or vomiting (gastroenteritis) 

can lead to electrolyte disturbances along with dehydration and anemia. Oral-

fecal route of infection (contaminated water and food) leads to rapid dehydration 

and inability to absorb nutrients from food; survivors may have impaired growth 

and development, malnutrition, long-term GI disorders, reduced immunity and 

maybe death. 

 

Keywords: Acute Diarrhea, Electrolyte Disturbances, Dehydration, Anemia, 

Child 
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 دراسة التغيرات الكيموحيوية في حاالت اإلسهال الحاد لدى األطفال

 3 د. احمد هاشم العانيأ.  ، 2 د. تغريد عبد الحميد السعدونأ. م.  ، 1 لبنى سمير محمودالباحثة / 

 

                                                      

 الخالصة

لي حالة  ال ي قد تتههههفب الولاةلقد حظي اإلسههههبال بام كاي كفير لي التههههنوا  األطيرة للشطودة ال ههههديدة 

 .                 دون سن الشامتة.                                                               اإلمكال طاصة عند االطفال

( من 50( منبم يعانون من اإلسهههههبال و  71( مريأههههها  121الدداسهههههة ال الية تأهههههكنت )ط  عينا    

 سنوا .               5( من ال كود بأعكاد ت راوح من شبرين إلى ٪50  25( من اإلناث و٪50  25األص اء 

 الصههوديوي، الفوتاسههيوي، الكلوديد  اجراء ل وصهها تم ال ركيز على اضههطرابا  اإللك روليت من ط ل 

اجراء ل ص جتكاني شامل واط فادا ، و والكالتيوي( ال ي قد تتاعد لي الوصول الى ال  شيص الدقيق

لكتهههه وي ط يا الدي ال كراء  (CBC - Complete blood count)بكا لي ذلك العد الدموي ال ههههامل 

 تب نوع ال غ ية ومصادد الكياه.وتصنيف ال اال  حوك لك مت وي البيكوجلوبين لي الدي. 

)ظبر  الن ائج )ن اإلسههبال والقيء  ال باا الكعدة واألمعاء( يككن )ن ييدي إلى اضههطرابا  كفيرة لي  

االم ح متففا الجفاف ولقر الدي. ككا تفين )ن التفب الرئيتي للعدوي مو  تلوث الكاء والغ اء( باإلضالة 

صههههة عند األطفال ال ين )عكادمم )قل من سههههن ين مكا ييدي إلى الى ال لوث الفكوي عن طريق الفراز طا

مأاعفا  كثيرة منبا الجفاف التريع وعدي القددة على ام صاص العناصر الغ ائية من الطعاي وبال الي 

 انشفاض الكناعة، ضعف النكو واضطرابا  الجباز البأكي الكزمنة ميدية الى لقدان ال ياة.                     
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Introduction 

Diarrhea has received much attention in recent 

years due to its biodegradable properties that having 

the second leading cause of death in children under 

age 5 years according to the World Health 

Organization (WHO, 2013)[1]. Diarrhea is obtained 

by having three or more loose or liquid stools per 

day and is produced by having more stools than is 

normal for that person.it has many possible 

complications in biomedical field and has also 

potential leading to dehydration when the body no 

longer has enough fluids to function properly 

However, it has been found to be too important 

learning complications of dehydration include 

shock, organ damage, and coma. One way to 

toughen diarrhea is to incorporate of electrolytes 

imbalance which plays a vital role in 

maintaining homeostasis within the body [2]. They 

help to regulate heart and neurological 

function, fluid balance, oxygen delivery, acid-base 

balance and much more. However, it has been 

found to be the major causes are local irritation of 

the intestinal mucosa by infectious or chemical 

agents (gastroenteritis). One way to toughen 

diarrhea is rapid evacuation of water resulting a loss 

of electrolytes as well as the essential substances 

and fluid volume depletion [3]. The electrolyte 

imbalance if it is not corrected, could lead to bone 

disorders, changes in blood pressure, nervous 

system disorders, attacks or irregular heartbeat, as 

the potassium decreases person may experience 

muscle cramps and weakness, nausea and vomiting, 

it has many possible biomedical field   effect. On 

the basis of these criteria  a complete blood count 

measurements (CBC) helps to check any 

symptoms, such as weakness, fatigue, and also 

helps to diagnose conditions, such as anemia, 

infection, and many other disorders [4].This 

combination of two mechanistically distinct of the 

disease formed to incorporation of significantly 

increased diarrhea or vomiting (gastroenteritis) can 

lead to electrolyte disturbances along with 

dehydration and anemia .[5]  The study aims to 

confirm that early diagnosis of diarrhea in children 

can save their lives. 

  

Method    

 The   current investigation involved sampling and 

analyzing (121) subjects, (71) of them with diarrhea 

and (50) healthy control 25(50%) female & 

25(50%) male at ages ranging from 2 months to 5 

years.  

The total samples were collected and then analyzed 

for the serum electrolyte level (Na, K, Cl, Ca) were 

measured in our laboratory using   HumaLyte Plus 

5 Benchtop ISE Electrolyte Analyzer, brand 

(Monash international), model (EA-5) (mmol/l). 

This method obtains the potential difference 

between two electrodes. Specific electrodes are 

used for the determination of sodium, potassium 

and chlorides. The requirement is for an ion 

selective membrane to separate the solution of 

known activity from the detecting system. The 

membrane consists of special glass, a disk of 

crystalline material or an organic ion exchanger 

saturating a water-immiscible solvent held in a gel 

or plastic. The sodium electrode is sensitive to 

changes in sodium ion concentration and potassium 

electrode is sensitive to changes in potassium ion 

concentration the resulting depend on 

potentiometric techniques can be measured. The 

current investigation involved sampling  and 

analyzing complete blood count (CBC) by 

hematology analyzers TOKYO, JAPAN - Nihon 

Kohden Corporation introduces Celltac Alpha 

MEK-6400) to diagnose conditions, such 

http://www.who.int/
https://en.wikipedia.org/wiki/Electrolyte
https://en.wikipedia.org/wiki/Homeostasis
https://en.wikipedia.org/wiki/Fluid_balance
http://www.webmd.com/a-to-z-guides/weakness-and-fatigue-topic-overview
http://www.webmd.com/women/guide/why-so-tired-10-causes-fatigue
http://www.webmd.com/hw-popup/anemia
https://en.wikipedia.org/wiki/Gastroenteritis
https://en.wikipedia.org/wiki/Dehydration
http://www.webmd.com/hw-popup/anemia
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as anemia, infection, and many other disordersThe 

Statistical Package for Social Sciences (SPSS, 

version 18) was used for data entry and analysis. 

 Chi (χ2) square test of association was used to 

compare proportions of different factors among 

different groups of study sample. T-test used for 

numerical data. Pearson correlation used to test the 

relation between continuous data. P value of ≤ 0.05 

was regarded as statistically significant. Bar and Pie 

charts used to present the data. 

Results  

Most of the diarrheal cases were aged 6-12months 

31(43.7%), followed by >12 months 22(31%), 

compared with control group 15(30%), 21(42%) 

respectively, this relation was statistically not 

significant, as shown in figure (1). 

 

 

 

 

 

 

 

Figure (1): Diarrheal cases were distributed in study groups. 

 

In our study, the modeled of cases according to type 

of feeding were obtained as showed in table (1). It 

can be observed that the highest level resulted in 

bottle feeding 30(42.3%) and mixed feeding of both 

(breast feeding and bottled feeding) 29(40.8 %) 

 

Table (1) : The distribution of cases according to type of feeding 

Type of feeding case control  

BF 5(7.0%) 4(8.0%) 8(6.6%) 

bottle 30(42.3%) 9(18.0%) 40(33.1%) 

Mixed 29(40.8%) 17(34.0%) 46(38.0%) 

Solid food 7(9.9%) 20(40.0%) 27(22.3%) 

Total 71(100.0%) 50(100.0%) 121(100.0%) 

X2=16.69, df= 3, P value < 0.05 significant 

Regarding water supply, tap water was found 

among 51(71.8%) of the cases and 32(64%) of the 

controls, this relation was statistically not 

significant, as shown in table (2). Boiling water was 

done by 48(67.6%) of cases and 40(80%) of 

controls this relation was statistically not significant 

as shown in table (2). 

 

http://www.webmd.com/hw-popup/anemia
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Table 2: The distribution of cases according to water source 

Variables 
Cases Controls 

P value 
Frequency (%) Frequency (%) 

Water 

supply 

 

Tap 
51 32 

0.84, > 0.05 
71.80% 64% 

synthetically 
20 18 

28.20% 36% 

Water boiled 

 

yes 
48 40 

 

2.27,>0.05 

67.60% 80% 

No 
23 10 

32.40% 20% 

Total 71 50  

 

Acute diarrhea represents about 68(95.77%), of the 

cases and chronic diarrhea about 3(4.23%), as 

shown in figure (2). 

 

 

 

 

 

Figure (2): Type of Diarrhea distributed in study groups 

 

Associated diseases were found among 5(7%) of 

cases vs. none of the controls, as shown in table (3). 

Table (3): The distribution of cases according to the associated disease 

Associated disease 
cases controls 

Frequency Percent Frequency Percent 

yes 5 7 0 0 

No 66 93 50 100 

Total 71 100 50 100 

 

X2=3.67, df= 3, P value < 0.05 significant 

Dehydration found among 45(63.4%) of the cases, 

as shown in table (4).  

Table (4): The distribution of cases according to the dehydration and Wasting 

 

 

The measured electrolytes (potassium K, sodium 

and chloride) among cases was (3.98±0.77), 

(139.29±6.63), (103.28±7.11) mmol/l while among 

controls was (4.26±0.74), (139.76±4.93), 

(100.23±5.76) mmol/l respectively, this relation 

was statistically significant. The mean serum 

Dehydration Frequency Percent 

yes 45 63.4 

No 26 36.6 

Total 71 100.0 
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calcium (Ca) among cases was (2.4±0.34), while 

among controls was (2.41±0.32) mmol/l, this 

relation was statistically not significant. As shown 

in table (5). 

Table (5) The mean serum electrolyte level among the cases and controls 

serum electrolyte  Mean Std. Deviation t, P value 

K(mmol/l) 
case 3.98 0.77 

2.03, <0.05 S 
control 4.26 0.74 

Na  (mmol/l) 
case 136.29 6.63 

3.1, <0.05 S 
control 139.76 4.93 

Cl(mmol/l) 
case 100.23 5.76 

2.59, < 0.05 S 
control 103.28 7.11 

Ca (mmol/l) 
case 2.40 0.34 

0.7, > 0.05 
control 2.41 0.32 

The mean Hb level among sample aged 2 months 

was (10.08±1.62) for cases vs. (10.05 ±2.07) for 

controls, this relation was statistically not 

significant. Among those aged 3-6 months it was 

(9.81±0.82) among cases vs. (11.45±1.5) among 

controls this relation was statistically significant. 

Among those aged    6-12 months it was (9.82±1.27) 

among cases vs. (11.29±1.09) among controls this 

relation was statistically significant. Among those 

aged >12 months it was (10.25±1.44) among cases 

vs. (11.2975±1.85) among controls this relation was 

statistically significant, as shown in table (6). 

 

Table (6): The hematological status according to the age group among cases and controls 

Age 
Hb gm/dl WBCx103/ µl PCV% platelet x103/µl 

Mean± SD Mean±SD Mean±SD Mean±SD 

2 months 10.08±1.62 10.6±4.3 31.20±5.03 382.5±152.6 

Control 10.05±2.07 14.6±8.7 27.10±6.46 392.6±196.2 

3-6 months 9.81±0.82 11.6±5.3 30.09±2.58 375.6±139.3 

Control 11.45±1.50 11.8±5.9 35.09±4.47 400.9±140.6 

6-12 months 9.82±1.27 10.5±4.0 29.74±5.78 328.6±106.9 

Control 11.29±1.09 11.7±6.3 34.05±3.23 366.3±116.9 

> 12 months 10.25±1.44 10.6±4.1 31.49±3.91 343.0±110.7 

Control 11.75±1.85 11.6±11.1 35.26±6.53 269.4±76.0 

t, P value 2.97,<0.055 0.92, > 0.05 1.15, > 0.05 0.026,>0.05 

The mean PCV level among sample aged 2 months 

was (31.2±5.03) for cases vs. (27.1±6.46) for 

controls, this relation was statistically not 

significant.  

Among those aged 3-6 months it was (30.09±2.58) 

among cases vs. (35.09±4.47) among controls this 

relation was statistically significant. Among those 

aged 6-12 months it was (29.74±5.78) among cases 

vs. (34.05±3.23) among controls this relation was 

statistically significant. Among those aged >12 

months it was (31.49±3.91) among cases vs. 

(35.26±6.53) among controls this relation was 

statistically significant, as shown in table (3). 

The mean Platelet count   among sample aged 2 

months was (392.6 ± 196.2) for cases vs. 

(382.5±152.6) for controls; this relation was 

statistically not significant. Among those aged 3-6 

months it was (375.6±139.3) among cases vs. 

(400.9±140.6) among controls this relation was 

statistically not significant. Among those aged 6-12 

months it was (328.6±106.9) among cases vs. 

(366.3±116.9) among controls this relation was 
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statistically not significant. Among those aged >12 

months it was (343.0±110.7) among cases vs. 

269.4±76.0among controls this relation was 

statistically significant, as shown in table (4). The 

dehydration found among 45(63.4%) of the cases, 

as shown in table (4). 

 

Discussion 

The current study enrolled diarrheal and control 

cases were male 43(60.6%), 25(50%) respectively, 

compared with female 28(39.4%), 25(50%) 

respectively as shown in figure (1). This frequency 

was comparable, to some extent, with that of local 

previous studies in Iraq [6,7]. This could lead to 

widespread infection among a population, 

especially in the absence of water filtration or 

purification as shown in table (1). These associated 

with previous findings [8]. Our study focused on 

acute diarrhea which represents about 68(95.77%) 

of the cases and chronic diarrhea about 3(4.23%), 

as shown in figure (2). The associated diseases were 

found among only 5(7%) of cases vs. none of the 

controls, as shown in table (3). Moreover, 

dehydration found among 45(63.4%) of the cases, 

as shown in table (4). Which leads to electrolyte 

imbalance and it could lead to bone disorders cause 

a variety of symptoms, changes in blood pressure, 

nervous system disorders, seizures or irregular 

heartbeat, as the potassium decreases a person may 

experience muscle cramps and weakness, nausea 

and vomiting [3]. Most of the patients had mild 

hypernatremia as shown in table (5), which implies 

the need for the isotonic oral and injectable. On the 

other hand, due to the significance of hypokalemia 

and the association between acidosis and diarrhea, 

it is necessary to provide early and appropriate 

treatment for these patients. Electrolyte disorders is 

associated with significant increase in mortality 

rates with diarrhea, this disorders may remain 

unrecognized and result in increased morbidity and 

mortality [9]. 

Most of diarrheal cases is show that the age effected 

on the level of Hb as shown in table (6) this 

frequency is comparable, to some extent with other 

study [10]. The Hb decreased when compared with 

that of the controls this result in agreement with 

previous study [11]. The age from 3-6 month and 6-

12 month had low Hb level this result in 

disagreement with other study that showed [12] The 

low blood counts are due to nutritional deficiencies 

or blood loss to total body blood volume or decrease 

in production of RBC  

Most cases shows that age promoted effect on the 

level of PCV as illustrated in table (6), there was a 

decreasing in the mean of PCV of the cases when 

compared with control group this result in 

agreement with previous study [13] the  age  from 

3-6 month and 6-12 month had low PCV level, this 

result in disagreement with other study [14] 

frequency was low PCV level in cases compared 

with the control group between age from 2 years-6 

years. This result may be due iron deficiency in the 

lumen of the gut and impaired the synthesis of 

hemoglobin and subsequently the synthesis of red 

blood cells. The PCV may increase or decrease 

depending on the individual’s health, if they are 

dehydrated, the measurement will rise and the 

measurement will decrease if the individual has a 

condition, such as anemia. 

 Most cases show that the age have an influence on 

the level of WBC this show in table (6) there was a 

decreasing in the mean of WBC of the cases when 

compared with control group this result in 

disagreement with previous study which reveals 

that WBC was higher in cases compared to control 

[15]. Our results show that slightly low WBC than 
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control groups which can be explain is due to 

infections that use active white blood cells faster 

than they can be produced, also drugs that used 

destroy white blood cells due to the function of 

white blood cells, or leukocytes, is to fight infection 

and help to protect the body by a process called 

phagocytosis this is when the WBC surrounds and 

destroys a foreign cell. The Total WBC can be 

elevated with infection, period or can be decreased 

due to immune disorders. 

The frequency of platelet is slightly decreased when 

compare with control children as shown in table (6) 

this result agree with [16] and disagree with [17]. 

Increase platelet due to recovery from serious blood 

loss, Platelets are closely involved in homeostasis, 

inflammation, immunity, tissue regeneration and 

other physiological and pathological processes, 

decreased platelet production, results from 

increased destruction of platelets or increased 

sequestration, occurring when the spleen captures 

an excessive number of platelets [18]. Oral-fecal 

route of infection (contaminated water and food) 

leads to rapid dehydration and inability to absorb 

nutrients from food; survivors may have impaired 

growth and development, malnutrition, long-term 

GI disorders, reduced immunity. 

 

Conclusions 

The study revealed that electrolyte levels decrease 

in most diarrheal cases, in addition to decrease the 

concentration of Hb, PCV, WBC also platelet 

among aged >12 months. This alteration due to 

infection (contaminated water and food). Leads to 

rapid dehydration and inability to absorb nutrients 

from food; survivors may have impaired growth and 

development, malnutrition, long-term GI disorders, 

reduced immunity.  

 

Recommendations 

Health education is needed to increase awareness of 

health professionals and public about diarrhea 

especially in our society and give the mothers 

advice about proper way of sterilization of bottles 

and equipment's of baby. 
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