
 

 

 

J. Product. & Dev., 19(1):61 – 76(2014) 

IMPACT OF ZINC FORTIFIED YOGHURT ON ACUTE 

PNEUMONIA IN CHILDREN 

  

 

A.M. Elshawaf
*
; A.R. Elzainy

**
 ; D.M. Shokry

***
 and Yomna A. Elazawy

**
  

* Department of Food and Dairy Sciences, Faculty of Technology and   

Development, Zagazig University, Egypt. 

**  Department of Home Economics, Faculty of Specific Education, Zagazig 

University, Egypt. Email: y_elazawy@hotmail.com
 

***
 Department of Pediatrics, Faculty of Medicine, Zagazig University, Egypt. 

 

 

ABSTRACT 

 Zinc (Zn) has a role in the acute phase response to infection 

helping to boost the body's immune response through a defense 

cascade. The objective was a trial to assess the effect of Zn 

supplemented yoghurt, when given with routine hospital treatment, on 

reducing treatment failure, length of hospital stay, and duration of 

symptoms of pneumonia in children less than five years old. 45 

children suffered from acute severe pneumonia were subjected to 

complete physical exam and randomized to receive either Zn 

supplemented yoghurt 20 mg Zn-acetate “= 6 mg Zn element” 

(group-B, n=15) or 20 mg Zn element “= 66 mg Zn-acetate” (group-

C, n=15) per 240 ml yoghurt  divided into 2 or 4 meals/day according 

to child appetite) or placebo (group-A, n=15) and followed up until 

they were discharged from the hospital. Serum Zn, hemoglobin 

percent and C-Reactive Protein were measured once on admission 

(before supplementation) for all and serum Zn on discharge (after 

supplementation) for group-B and group-C only.  

 The results revealed that there was no statistical significant 

difference between the 3 manufactured zinc-supplemented yoghurt 

samples as regard chemical and physical properties and no statistical 

significant difference between the 3 groups as regards age, sex, 

length/height, weight, nutritional history, clinical picture and serum 

Zn on admission. There was no mortality in the 3 groups. Serum Zn 

was significantly increased in group-B & group-C on discharge while 

hospital days for improvement and total hospital stay were shorter in 

group-B and group-C than placebo. Hospital day for improvement in 

group-A is significantly longer than that of group-B and  highly 
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significantly than in group-C while the total hospital days in group-A 

is highly significantly longer than that of group-C only. There was no 

significant negative correlation between serum Zn after and hospital 

days for improvement and a significant one with total hospital days. 

  Conclusively, from these results it could be concluded that 

Zn-supplemented yoghurt decreases the duration of hospital stay, and 

duration of symptoms of severe pneumonia in best treatment dose of 

6mg/day and more effectively in dose of 20 mg/day of Zn as nutrient 

element. 

            Keywords: Zinc Fortified Yoghurt, Acute Pneumonia, Children. 

  
 

INTRODUCTION 

 Zinc is an essential element, necessary for sustaining all life. It is 

estimated that 3000 of the hundreds of thousands of proteins in the human 

body contain zinc prosthetic groups. Zinc is found in oysters, and to a far 

lesser degree in most animal proteins, beans, nuts, almonds, whole grains, 

pumpkin seeds and sunflower seeds. Phytates, which are found in whole 

grain breads, cereals, legumes and other products, have been known to 

decrease zinc absorption. Zinc deficiency results from inadequate intake of 

zinc, or inadequate absorption of zinc into the body (Aydemir et al., 2006). 

 Experience with lower mortality and morbidity due to infectious 

disease in well-designed, randomized, controlled trials of zinc supplements in 

young children has highlighted zinc deficiency as a public health problem of 

global proportions (Jones et al., 2003). Zinc administered as a therapeutic 

agent to young children with acute or persistent diarrhea also reduces the 

duration of the diarrhea and is associated with a lower rate of treatment 

failure or death (Bhutta et al., 2000).  

 However, results of studies of zinc administered as adjuvant therapy 

for pneumonia have been more limited. 

Zinc might act in the acute phase response to infection (Ling et al., 

1996 and Gaetke et al., 1997) helping to boost the body's immune response 

through a defence cascade, beginning with mobilisation and sequestration of 

zinc to metallothionein-rich tissue, rapid up regulation of immune defence-

specific protein synthesis, activation of immune defence activity such as 

macrophages, lymphocytes, and natural killer cells, and antibody-dependent 

cytotoxicity (Cousins, 1985). 
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Aim of study: 

It was to assess the effect of zinc supplemented yoghurt, when given with 

antibiotics, in duration of symptoms of severe pneumonia, length of hospital stay 

and change of serum zinc level in children less than five years old. 

Subjects: 

This is a double blind randomized placebo-controlled clinical study 

done in the Pediatric Zagazig University, In patient Hospital from Sep. 2008 

to Sep. 2010. Hundred children suffered from severe pneumonia between 2 

and 5 years old at the time of admission were randomized to receive zinc 

supplemented yoghurt or plain yoghurt plus the hospitals standard 

antimicrobial management until discharge. 

The age-group 2–5 years was selected for its ability to feed , high 

pneumonia morbidity and restricted options to prevent community-acquired 

bacterial pneumonia. A fixed dose of 20 mg of elemental zinc per day was 

chosen because this is the dose being adopted for programmatic use in 

diarrhea case management (Fontaine, 2001). Additionally the median mg/kg 

exposure for this age-group was estimated to fall well below the range of 

acute toxicity (Fosmire, 1990). 

A study physician did a baseline physical examination, including 

timing of respiratory rate, assessment of breathing effort, cyanosis, mental 

status, and chest auscultation of crepitation or wheezing, or both. Axillary 

temperature was taken with a mercury thermometer. 

Inclusion criteria: Children aged 2–5 years were considered eligible for 

enrollment in the study if they fulfilled the criteria for a diagnosis of severe 

bacterial pneumonia. Severe pneumonia was defined as a respiratory rate 

more than 40/min, which was accompanied with crepitations on auscultation 

and the presence of one or more of the following danger signs; lethargy, 

inability to feed, chest indrawing, or central cyanosis (Bose et al., 2006). 

Bacterial pneumonia was defined as pneumonia with C-reactive protein 

concentrations more than 40 mg/L (Coles et al., 2007). Consent was obtained 

by a study physician who read the entire consent form to the parent. 

Exclusion criteria: Children were excluded if they had concurrent diarrhea, 

were receiving zinc supplements, or had severe malnutrition, inability to 

feed, history of chronic cardiac or renal disease, illness severe enough to 

require ventilation and illness requiring hospitalization in the previous 21 

days or failure of taking regular 20mg zinc supplemented meals /day.                                                                                                
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Treatment groups:    

 Children were then randomized to three groups:  First group-A had 

been received placebo yoghurt, Second group-B had been received zinc 

supplemented yoghurt in a dose of 20 mg zinc-acetate that equal 6 mg zinc 

element per 240 ml yoghurt and third group-C had been received zinc 

supplemented yoghurt in a dose of 66 mg zinc-acetate that equal 20 mg zinc 

element per 240 ml yoghurt. 

The yoghurt was divided into 2 or 4 meals / day according to child 

appetite until they were discharged from the hospital. The supplement 

preparations were administered at the time of enrolment, within 1 h of the 

first dose of parenteral antibiotics on admission day. The placebo and zinc-

supplemented yoghurt were approximately similar in appearance, color, odor, 

and taste. The zinc and placebo yoghurt were prepared and labeled A, B and 

C respectively by the researcher. 

Follow up:  
Data for respiratory rate, chest indrawing, auscultation findings, fever, 

feeding, cyanosis, and mental status, were obtained at the beginning of every 

nursing shift (8h). All enrolled patients were managed according to the 

Hospital's standard severe pneumonia treatment guidelines. Parenteral 

antibiotics were ampicillin (200–400 mg/kg of body weight per day, given 

intravenously every 6h) and gentamicin (6–7.5 mg/kg per day, given 

intravenously every 8h). Patients who failed to improve after 48 h of 

antibiotics (by the eighth dose of ampicillin) or whose condition worsened, 

had their antibiotic changed to ceftriaxone (50 mg/kg per day intravenously).  

Failure to improve and worsening condition were established by 

respiratory rate count and severe pneumonia signs. Worsening of any one 

sign qualified as worsening condition and no change in any sign constituted 

failure to improve. Although fever was not necessary for diagnosis, it was 

taken as a sign of active infection, and thus had to be absent for 24 

consecutive hours without the aid of antipyretics to qualify for change from 

severe to non-severe pneumonia.  

Severe pneumonia was reclassified to pneumonia (non-severe) when chest 

indrawing and hypoxia (oxygen saturation less than 95% on room air) were 

absent for 24 consecutive hours and respiratory rate was less than or equal to 40 

breaths per min, at which time oral antibiotics were started. The oral antibiotic 

was amoxicillin 40 mg/kg divided every 8 h. If any sign recurred, the child was 

reclassified as severe status until these conditions were met.  
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 Children were discharged from hospital once respiratory rate fell to 

less than or equal to 40 per min for 24 consecutive hours, with no recurrence 

of respiratory distress, other danger signs, or fever (temperature >37.9
o
C). 

Before discharge 3 mL of blood was drown from every child for measurement of 

post-intervention serum zinc concentration in group B and C. 
 

MATERIALS: 
 

Buffalo’s milk:  

Fresh whole buffalo’s milk was obtained from Dairy Laboratory, 

Faculty of Agriculture, Zagazig University. 
 

Zinc acetate:  

Zinc acetate (extra pure dihydrate) was obtained from Loba Chemie 

PVT.LTD .www.lobachemie.com(INDIA). 
 

Human blood samples:  
Three mL blood sample was obtained from every patient at the time of 

admission for measuring serum zinc level. Another two ml blood sample was 

collected in EDTA (ethylenediaminetetraacetic acid) tubes for measuring 

blood hemoglobin percent. 
 

METHODS: 

Bio-yoghurt manufacture:  

Yoghurt starter culture (Yo-Flex, YC-350, direct vat starter (DVS)) 

consists of Streptococcus thermophilus, L. delbrueckii subsp.bulgaricus; 

probiotic bacteria, L. acidophilus La-5 and Bifidobacterium (B.) lactis Bb-12 

( DVS) were obtained from Chr. Hansen’s Lab A/S Copenhagen Denmark. 

Fresh buffalo milk was heated at 90 C for 5 min, then cooled to 37C; 

inoculated with yoghurt starter, L. acidophilus La-5 and B. lactis Bb-12 at 

0.01, 0.025 and 0.025%, respectively (Chandand and O
،
Rell, 2006).  

The milk was divided into three portions: the first portion (A) was 

regarded as placebo (plain yoghurt), the second portion (B) was fortified with 

zinc acetate at a level of 20 mg / 240 ml and the third portion (C) was 

fortified with zinc acetate at a level of 66mg/240ml. Each portion was 

distributed in 60ml plastic cups(labeled A orb accordingly) ,the cups closed 

and incubated at 37 oC until a firm curd was formed (5.5h) then kept in a 

refrigerator to be served to the patient within 24h. 
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Chemical analysis and serum zinc:  
Zn and major elements concentration in the three yoghurt samples (A, 

B and C) were carried out in Central Laboratory of Faculty of Veterinary 

Medicine, Zagazig University using Atomic Absorption Spectrophotometer 

(model 210VGP, buck Scientific USA) with an oxidizing air acetylene flame 

(A.O.A.C, 1990). Titratable acidity, total solids, protein and fat were 

determined according to Ling (1963). pH value was measured using a pH 

meter (PTI-15, Aqua Chemical Co., England). 

Microbiological analysis was done by using selenite cystine broth For 

Salmonella agar media for total viable count of bacteria, lactic acid bacteria, 

Streptococcus; Salmonella; Staphylococcus aureus and spores incubated both 

aerobically and anaerobically; MRS agar containing 10mg ml-1 nystatin 

selective for lactic acid bacteria; M-17 agar selective for Streptococcus, 

Brilliant green, xylose lysine decarboxylate, and bismuth sulphite agar 

selective for Salmonella spp.; Mannitol salt agar- selective for staphylococci; 

Baird Parker agar selective for Staphylococcus aureus (Harrigan & Mc Cane, 

1976). 
 

Measurement of blood hemoglobin (Hb%): 
It was performed at Central Laboratory of Faculty of Medicine, Zagazig 

University by using automated blood cell counter (Sysmex, Sysmex 

corporation, Kobe, Japan) to all patients within 24h admission. 
     

Statistical analysis: 

The statistical calculations were done using Computer Programs 

Microsoft Excel Version 14.0 (Microsoft Corporation 2010, NY, USA) and 

SPSS Version 17.0 ( Statistical Package for the Social Science; SPSS inc, 

Chicago, IL, USA) for Microsoft Windows (Andy, 2005). 
 

RESULTS AND DISCUSSION 

 

Data in Table 1 revealed no apparent differences between the three 

samples as regard to the chemical and physical properties. In agreement with 

the present results of plain-yoghurt sample were Omer (2004) and Osman 

(2004) pH, titratable acidity, total solids protein fat, total ash ,Zn, P, Mg and 

Ca, as well as, flavour, odour, color, and consistency of  plain and zinc 

fortified bio-yoghurt Samples were determined. 
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  Table 1: Chemical composition and physical properties of yoghurt 

Yoghurt 

 

Properties 

Plain 

(A) 

Zn acetate Supplemented 

20mg/240ml 

(B) 

66mg/240ml 

(C) 

Chemical:    

pH 4.39 4.35 4.40 

Titratable acidity, 

gm/100mL 

1.13 1.13 1.14 

Total solid /100mL 15.30 15.31 15.33 

Fat gm/100mL  5.38 5.40 5.39 

Protein, gm/100mL 4.70 4.75 4.73 

Total ash, gm/100mL 0.80 0.82 0.93 

Zn, mg/100mL 0.49 2.9 8.7 

P, gm/100mL 9.10 9.09 9.11 

Mg, gm/100mL 1.30 1.33 1.31 

Ca, gm/100mL 13.70 13.69 13.71 

Physical (sensory):    

Flavor Normal Normal Undetectable metallic 

Odour Normal Normal Normal 

Consistency Soft Soft Slightly firmer 

Color Whitish Whitish Whitish 

Values are means of three independent determinations. 
  

On the other hand, Fuentea et al. (2003) examined the content of major 

minerals (calcium, magnesium, phosphorus and zinc) of 16 commercial 

yoghurts from five different branches and recorded different results than ours 

due to addition of different dairy products or fractions during manufacturing. 

Data in Table 2 revealed no apparent microbiological differences 

between the three samples of yoghurt because we used only fresh samples (< 

48 hr) during this study. Approximately this agreed with Laye et al. (2006) 

who found that viable bacteria concentrations ranged from 140 to 8,000 × 

10
6
/g and ratios of lactobacillus to streptococcus ranged from 0.18   to 15.4.  
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Table 2: Total microbial viable count (cfu g
-1

) of the three buffalo 

milk yogurt samples (A, B & C). 

 

Yoghurt 

Type of bacteria 

Plain 

(A) 

Zn acetate Supplemented 

20mg/240ml 

(B) 

66mg/240ml 

(C) 

Total bacterial count 2.59×10
5
 2.60×10

5
 2.59×10

5
 

Staphylococcus aureus ND ND ND 

Streptococcus 1.60×10
6
 1.61×10

6
 1.61×10

6
 

Lactobacillus 1.72×10
5
 1.73×10

5
 1.71×10

5
 

Coliform 149 150 149 

Escherichia coli 62 62 61 

Salmonella spp. ND ND ND 

Values are means of three independent determinations. 

Cfu g
-1

: Colony-forming units per gram.  ND: Not detect.   
  

In Eissa et al. (2010) results revealed that the increment of the acidity 

of the growth media with the storage time may retard the bacterial growth. 

These results are in agreement with the findings of Masud et al. (1991). 

Data in Table (3) shows that there is no significant difference between 

the three groups as regard age, hieght and weight (P > 0.05) by ANOVA test. 

Also there is no significant difference between the 3 groups as regard sex 

distribution, nutritional history and pneumonia types by Chi- Square. So we 

can say that the three groups were homogeneous to exclude the effect of 

these factors on the course of the disease, as Chia-Ni Lina et al. (2012) found 

that there was no significant effect of gender on serum zinc, which concerned 

in the present study. 

From these results in Table 4, it could be concluded that the three 

studied groups are homogeneous as regard the severity of the condition 

(temperature, pulse and respiratory rate) and hemoglobin level by ANOVA 

test and the clinical manifestations (wheezy chest and signs of dehydration) 

showed no significant statistical difference by Chi Square test.  

So from the previous results in Tables 3 & 4, the baseline 

characteristics of the children were well balanced between the placebo 

(group-A) and the zinc treated groups (group-B & group-C). 
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Table 3: Comparison between the three groups as regard of age, height & 

weight by ANOVA test and gender, nutritional history & type of 

pneumonia by Chi- Square test. 

n: Number, F: ANOVA test, P: Probability, SD: Standard Deviation, mo: Month, 

g: Kilogram, cm: Centimeter,  χ
2 
: Chi- Square. 

 

Results in Table (5) shows that the serum zinc before the manipulation 

and duration of disease before admission have no statistical significant 

difference (P =0.800) between the three groups so the three groups are 

homogeneous as regard this factor. While the serum zinc after the 

manipulation (at day of discharge) shows a statistically significant increase in 

group-C than group-B (P=0.000). 

There is a significant difference as regard hospital days for 

improvement from severity (P = 0.026) by ANOVA. By LSD hospital days 

for improvement in group-A is significantly longer than that of group-B and 

group-C while there is no significant difference between group-B and group-

C. Also the total hospital admission days shows a significant difference 

between the three groups by ANOVA test (P = 0.006). By LSD total hospital  

Groups 

Items 

Group A 

n=15 

Group B 

n=15 

Group C 

n=15 
Test P 

Age / mo  

Mean ± SD 

Range 

32.2 ±8.92 

24 - 55 

32.13 ±6.46 

24- 45 

30.30±6.42 

24- 45 

F  

0.31 
0.735 

Weight / kg 

Mean  ±  SD 

Range 

12.76 ±1.57 

11.0 - 16.0 

12.83±1.39 

11.0 - 15.5 

12.53±1.40 

11.0 - 15.5 

F  

0.174 
0.841 

Length / cm 

Mean  ±  SD 

Range 

90.00±6.95 

82.0 -103.0 

89.86±6.40 

80.0 - 89.0 

88.66±6.34 

80.0 - 99.0 

F  

0.257 
0.775 

Gender: 

Female 

Male 

n = 7 (46.7%) 

n = 8 (53.3%) 

n = 7 (46.7%) 

n = 8 (53.3%) 

n = 7 (46.7%) 

n = 8 (53.3%) 

χ
2
 

0.000 
1.000 

Nutr. History: 

Not accepted 

Accepted  

n = 5 (33.3%) 

n = 10 (66.7%) 

n = 6 (40.0%) 

n = 9 (60.0%) 

n = 6 (40.0%) 

n = 9 (60.0%) 

χ
2
 

0.189 
0.910 

Pneumonia types 

Lober - 

Broncho - 

n = 7 (47.7%) 

n = 8 (53.3%) 

n = 6 (40.0%) 

n = 9 (60.0%) 

n = 6 (40.0%) 

n = 9 (60.0%) 

χ
2
 

1.514 
0.469 
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Table 4: Comparison among the three groups (Mean ± SD) temperature, pulse, 

respiratory rate (RR) & blood hemoglobin (HB) by ANOVA - Test 

and presence of wheezy chest & signs of dehydration by Chi Square 

test.  

 *  Significant difference. 

n: Number,   F: ANOVA  test, P: Probability, SD: Standard Deviation, Pulse/min: Pulse 

per minute,  χ
2
: Chi Square, RR/min: Respiratory rate per minute, HB gm%: Blood 

hemoglobin grams per 100 mL  

   

stay in group-A was significantly longer than in group-B and group-C, while 

there is no significant difference between group-B and group-C. 

As regard zinc serum level before and after manipulation Bose et al. 

(2006) was in agreement with us, and as regard the effect of zinc 

supplementation on the course of disease Brooks et al. (2004) and 

Mahalanabis et al. (2004) were in agreement with the present, while Bose et 

al. (2006) was disagreed. 

By using paired T- test (Table 6) there's significant difference between 

zinc level before and after in the thirty treated patients (group-B & group-C), 

also in group–B alone and more one in group–C alone (P < 0.000). 

Groups 

  Items 

Group A 

n=15 

Group B 

n=15 

Group C 

n=15 
Test P 

Temperature / c° 

Mean ± SD 

Range 

38.47±0.70 

37.5 – 39.5 

38.4 ± 0.62 

37.4 – 39.5 

38.52 ± 0.59 

37.4 – 39.5 

F 

0.146 
0.864 

Pulse / min 

Mean ±  SD 

Range 

131.66 ±11.9 

110  - 145 

132.66 ±11.33 

110 – 146 

135.0 ±  9.50 

110 – 145 

F 

0.365 
0.696 

RR / min 

Mean ±SD 

Range 

56.06 ± 9.01 

46 – 80 

61.2 ± 5.54 

48 – 68 

62.33 ±  5.82 

48 – 69 

F 

3.439 
0.041* 

HB gm% 

Mean± SD 

Range 

11.02 ± 1.12 

8.6 – 12.4 

11.6 ± 1.06 

9.0 – 13.0 

10.84 ±  1.017 

9.0 – 13.0 

F 

0.174 
0.841 

Wheezy chest 

No  

Yes  

n= 8 (53.3%) 

n= 7 (46.7%) 

n= 9 (60.0%) 

n= 6 (40.0%) 

n= 8 (53.3%) 

n= 7 (46.7%) 

χ
2
 

0.180 
0.914 

Signs of dehydration 

No 

Yes 

n= 12 (80.0%) 

n= 3 (20.0%) 

n= 11 (73.3%) 

n= 4 (26.7%) 

n= 9 (60.0%) 

n= 6 (40.0%) 

χ
2
 

1.514 
0.469 
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Table 5:  Comparison among the three groups (Mean ± SD) serum zinc 

level on day of admission and day of discharge. 

* Significant difference.   

n: Number, F: ANOVA test, P: Probability, SD: Standard Deviation, µmol/L: Micromole 

per liter. 

 

Table 6: Paired T test for serum zinc level before and after zinc supplemented 

yoghurt intake. 

* Significant difference.   

N: Number, F: ANOVA test, P: Probability, SD: Standard Deviation, µmol/L: Micromole 

per liter. 

  

 In general the serum zinc levels in the previous studies of Brooks et al 

(2004), Mahalanabis et al. (2004), Bose et al. (2006) and Coles et al. (2007) 

Groups 

Items 

Group A 

n=15 

Group B 

n=15 

Group C 

n=15 

F-  

test 
P 

Serum zinc before (µmol/L) 

Mean  ±  SD 

Range 

9.09 ± 0.75 

7.9  - 10.3 

8.87 ± 1.05 

7.0 – 10.2 

8.96 ± 0.86 

7.7 – 10.2 

0.22 0.800 

Serum zinc after  (µmol/L) 

Mean  ±  SD 

Range 

---- 9.60 ± 0.96 

8.0 – 11.9 

11.96 ±1.02 

10.3 – 13.3 

20.35 0.000* 

Duration before admission 

Mean  ±  SD 

Range 

 

2.0 ± 0.92 

1 – 4 

 

1.86 ± 0.91 

1 – 4 

1.86 ± 0.91 

1 – 4 

0.105 0.900 

Hospital days for improvement 

Mean  ±  SD 

Range 

 

5.66 ±3.03 

4  - 15 

 

4.66 ±1.11 

3 – 6 

 

3.66 ±0.89 

3 – 6 

3.987 0.026* 

Total hospital days 

Mean  ±  SD 

Range 

 

7.53 ± 3.62 

5 – 18 
5.80 ± 1.20 

4 – 7 

 

4.73 ± 0.96 

4 – 7 

5.796 0.006* 

Groups 

Items 

Group B & C 

n=30 

Group B 

n=15 

Group C 

n=15 

Serum zinc before (µmol/L) 

Mean  ±  SD 8.920 ± 0.950 8.873± 1.058 8.966± 0.864 

Serum zinc after (µmol/L) 

Mean  ±  SD 10.786 ± 1.547 9.606 ± 0.966 11.966 ± 1.022 

P for paired T- test 0.000* 0.005* 0.000* 
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were different than ours because the time of blood collection (which occurred 

at any hour of the day or night throughout the studies) is known to cause 

variation in plasma zinc concentrations (Hotz et al., 2003).  

 In agreement with the present results Coles et al. (2007) found that at 

discharge, mean (±SD) plasma zinc concentrations were significantly higher 

in the zinc group than in the placebo group (13.0±2.5 and 12.0±4.1 µmol/L, 

respectively; P= 0.013). 

 Correlation test shows that there are none significant negative correlation 

(P > 0.05) between the zinc level and hospital days of improvement and a 

significant one (P = 0.006) as regard total hospital days (Table 7). 

 

Table 7:  Correlation between serum zinc levels (at day of discharge) of 

the treated patients with supplemented yoghurt and both of 

the total days of improvement and the total hospital days 

Correlation test R P 

Hospital days for improvement -0.336 0.07 

Total hospital days -0.491 0.006* 

* Significant difference. P: Probability  R: Correlation 

 

 These results are in line with Brooks et al. (2004) who found that 

children given zinc recovered from severe pneumonia an average of one day 

earlier than did those given placebo, and their average stay in hospital was 

one day longer. The zinc supplement was safe and well tolerated. Since a 

course of zinc treatment costs only US$0.15, and one day staying in hospital 

costs US$25, the potential cost savings are substantial. 

 Conclusively, from these results it could be concluded that the low 

serum zinc level due to low dietary zinc intake of children in our community 

suggests that zinc supplements for the treatment of pneumonia are likely to 

be effective. 
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  المدعم بالزنك علً صحة الأطفال المصابين الزبادٌدراسة تأثير 

 الحاد الرئىٌ بالالتهاب
 

- عبد الجىاد الشىاف*
  
 يمنً العزاوي**  -****دينا شكري   - **أشرف الزينً  

 – عبيعخ انضقبصيق –كهيخ انزكُٕنٕعيب ٔانزًُيخ  –نجبٌ أسزبر عهٕو الأغزيخ ٔ الأ *

 يصش. –انضقبصيق 
 

  يصش. –انضقبصيق  -عبيعخ انضقبصيق  –كهيخ انزشثيخ انُٕعيخ  –الإقزصبد انًُضنٗ قسى **

 y_elazawy@hotmail.comانجشيذ الإنكزشَٔٗ:  

 –عبيعخ انًُصٕسح  -كهيخ انزشثيخ انُٕعيخ   -انزغزيخ ٔ عهٕو الأطعًّ قسى  ***

 يصش. –انًُصٕسح 

 يصش. –انضقبصيق  -عبيعخ انضقبصيق –كهيخ انطت  –طت الأطفبل قسى    ****

 

  

رزأصش صحزُب ثًب َأكهّ، ٔ يعزجش انضَك يٍ انًكًلاد انغزائيّ الأسبسيّ لإسرجبطّ           

يش يزٕاعذ ثكضيش يٍ ٔظبئف انغسى ٔ خصٕصب انعًهيبد انًزعهقّ ثبنغٓبص انًُبعٗ، ح

انضَك فٗ رشكيت كم انخلايب رقشيجب فيحفض َشبط أكضش يٍ يبئخ اَضيى يسئٕنيٍ عٍ انعذيذ 

اسزٓذف ْزا انجحش اخزجبس يسزٕٖ انضَك فٗ يصم حبلاد  يٍ انزفبعلاد انكيًيبئيّ.

الإنزٓبة انشئٕٖ انجكزيشٖ انشذيذ ثبلاطفبل ٔ رأصيش الإيذاد ثبلأغزيّ انًذعًّ عهٗ 

علاقزّ ثسشعخ انزحسٍ ٔ انشفبء. ٔ قذ أعشٖ ْزا انجحش انسشيشٖ  يسزٕٖ انضَك ٔ

ثًسزشفٗ الأطفبل انغبيعٗ ثبنضقبصيق فٗ انفزشح يٍ سجزًجش  يقبسَخانًشزًم عهٗ عيُخ 

سُّ  4 - 8طفلا رشأحذ أعًبسْى يب ثيٍ  54ٔ شًم  8000سجزًجشحزٗ  8002

 ٕائيب انٗ صلاس يغًٕعبد:يصبثيٍ ثبلإنزٓبة انشئٕٖ انجكزيشٖ انشذيذ رى رقسيًٓى عش

 .يقبسَخإَبس( كعيُّ  7ركٕس ٔ  2طفم ) 04يغًٕعخ أ:  -

 .إَبس( 7ركٕس ٔ  2طفم ) 04يغًٕعخ ة:  -
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 .إَبس( 7ركٕس ٔ  2طفم ) 04يغًٕعخ ط:  -

 :ٔقذ رى رصُيع صلاس عيُبد يٍ انضثبدٖ انًحضش يٍ انهجٍ انغبيٕسٗ كبنزبنٗ 

 .خًقبسَغًٕعّ انحيٕٖ غيش يذعى نهًيٕعٕٓسد : عينه أ -

يم 850يغى صَك( /6يغى صَك أسيزبد )80يذعى يحزٕٖ عهٗيٕعٕٓسد : عينه ب -

 .نجٍ نهًغًٕعخ ة

يغى صَك( 80يغى صَك أسيزبد )66يذعى يحزٕٖ عهٗيٕعٕٓسد  : عينه ج -

 .يم نجٍ نهًغًٕعّ ط850/

ضلاس. ٔقذ رى اخزجبس انخٕاص انكيًيبئيّ، انطجيعيّ ٔ انًيكشٔثيٕنٕعيّ نهعيُبد ان  

نهٕعجبد يقسًب عهٗ يشريٍ أٔ أسثع يشاد يٕييب رجعب نشٓيّ انيٕعٕٓسد  ٔ رى إدخبل 

انطفم إنٗ عبَت انعلاط انشٔريُٗ انًزجع ثبنًسزشفٗ يع يزبثعّ انحبلاد سشيشيب يُز 

نحظخ دخٕنٓب نٕحذِ انصذس حزٗ يٕو خشٔعٓب. ٔ رى قيبط َسجّ انضَك فٗ يصم انذو، 

سيأكزيف ثشٔريٍ فٗ انذو نحظخ دخٕل انًسزشفٗ نهًغًٕعبد  -ْيًٕعهٕثيٍ  انذو ٔ سٗ

انضلاس كًب رى قيبط َسجّ انضَك فٗ يصم انذو ٔقذ انخشٔط يٍ انًسزشفٗ نهًغًٕعزيٍ 

 )ة ٔ ط(.

صيش فزشِ ك فٗ يصم انذو ٔ رقٔقذ أسفشد انُزبئظ عٍ رحسٍ فٗ يسزٕٖ انضَ 

انًذعى يٕعٕٓسد يٍ ثبنعشاض فٗ انًغًٕعزيٍ ة ٔ ط انًضٔدالأ حانًشض ٔ رقهيم حذ

 .أ  -ك عُٓى فٗ يغًٕعخ انًقبسَخ ثبنضَ

 انزٕاعذ حانًذعى ثبنضَك سبْى فٗ رقهيم فزشانيٕعٕٓسد نٗ أٌ إ الاسزُبديًكٍ  التىصية:

اعشاض الإنزٓبة انشئٕٖ انحبد ثبنزٕاصٖ يع انعلاط  حثبنًسزشفٗ ٔرقصيش فزش خانكهي

يهغى/يٕو 80/يٕو إنٗ الأكضش فبعهيّ يهغى6انشٔريُٗ نهًشفٗ فٗ عشعبد رزشأػ ثيٍ 

يٍ انضَك كًكًم غزائٗ ، يًب يضجذ فبعهيّ انضَك فٗ انزأصيش عهٗ رحسيٍ حبنّ انغٓبص 

 انًُبعٗ نلأفشاد.


