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Abstract 

 Background: lipid metabolism in preterm infants is not fully understood. There are variable 

results regarding lipid profile status among preterm infants and its relation to the occurrence of 

respiratory distress syndrome. The aim of this study was to evaluate early serum lipid profile in 

preterm infants and its relationship with gestational age, birth weight and respiratory distress 

syndrome (RDS). Patients and methods: the present study included 160 Appropriate-for-gestational-

age (AGA) preterm infants grouped according to gestational age (GA). AGA full-term infants were 

randomly selected as the control group. Each newborn was submitted to full history taking, physical 

examination for signs of RDS and venous blood samples within 12 hours after birth for measurement of 

biochemical indices, including total cholesterol (TC), high-density lipoprotein (HDL), low-density 

lipoprotein (LDL) and triglyceride (TG). Blood lipid levels were compared between preterm infants 

with and without RDS.  Results: There was no significant difference between studied groups as regard 

sex, mode of delivery. RDS cases significantly increase with early GA (P: < 0.001). There was 

significant increase of TG with advanced GA and BW (P: < 0.001), while late preterm (GA: 34-36) 

had significantly high TC, which is, also, higher in preterm than term infants (P: < 0.001). Regarding 

lipoproteins, there is significantly higher LDL in preterm (P: < 0.001) and non-significant high HDL. 

Cases with RDS had significant lower TC and LDL than non-RDS group among all groups, while there 

was no relation to TG and HDL. Conclusion: Prematurity may influence lipid metabolism. Further 

research is needed to evaluate changes in the lipid profile among preterm newborns through adulthood 

as markers of the future development of cardiovascular disease. RDS in preterm infants is associated 

with low TC and LDL, which might be a contributing factor to RDS. 
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INTRODUCTION 

Preterm birth is one of the leading causes of 

infant morbidity and mortality worldwide 

(Goldenberg et al., 2008). The rate of preterm 

births has been increasing over the last several 

decades (Mathews et al., 2011).  

Dyslipidemia may cause complications such as 

stroke, kidney failure, cardiovascular disease, 

and atherosclerosis (Jellinger et al., 2012). 

Atherosclerosis begins early in life, and the 

studies conducted on cord blood lipid profile 

had inconsistent findings (Ghaemi et al., 2014). 

Concentrations of the cord blood lipoprotein 

subtypes are influenced by fetal malnutrition 

and prematurity (Meas, 2010). 

Respiratory distress syndrome (RDS) is one of 

the most common causes of morbidity and 

mortality in preterm neonates (Hamvas, 2011). 

RDS is caused by a deficiency of pulmonary 

surfactant, which increases surface tension in 

alveoli, resulting in microatelectasis and low 

lung volumes (Reuter et al., 2014). Pulmonary 

surfactant is a complex mixture of lipids and 

proteins. The lipid component constitutes ∼90% 

by weight of surfactant and includes 

phospholipids and neutral lipids, primarily 

cholesterol (Orgeig et al., 2011). 

Lipid metabolism has an important role in fetal 

development during the late stage of gestation, 

including growth and fat accretion in utero 

(Herrera and Ortega-Senovilla, 2014), 

transport of cholesterol to the fetal adrenal for 

hormone synthesis, increasing amniotic fluid 

lecithin levels with maturation of pulmonary 

function and changes in the levels of minor 

phospholipids in amniotic fluid (Lane et al., 

2002). Furthermore, it has been suggested that 

lung cholesterol metabolism might be regulated 

by both low-density lipoprotein (LDL) and 

high-density lipoprotein (HDL) (Yonezawa et 

al., 2009). In addition, several factors 

significantly affect neonatal serum lipids, 

especially gestational age and birth weight 

(Goss et al., 2013). 
A deficiency or reduced transport of essential 

and/or long-chain polyunsaturated fatty acids, 

which resulted in lipid alterations, could inhibit 

normal fetal growth and maturation, one effect 

of which would be delayed development of the 

fetal lungs, which could lead to the respiratory 

distress syndrome (RDS) post-natally (Gunes et 

al., 2007).  
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Aim of the work 

The aim of this study was to evaluate early 

serum lipid profiles in preterm infants and their 

relationship with gestational age, birth weight 

and respiratory distress syndrome (RDS). 

 

PATIENTS AND METHODS 

The present comparative descriptive study 

included 160 Appropriate-for-gestational-age 

(AGA) preterm infants. They were grouped 

according to gestational age (GA) into group 1: 

40 newborns with GA 28 to 30 weeks; group 2: 

60 newborns with GA 31 to 33 weeks; and 

group 3: 60 newborns with GA 34 to 36 weeks. 

Each group was divided according to the 

presence or absence of RDS. Another 50 AGA 

healthy full term newborns were randomly 

selected as control group. All newborns were 

selected from neonatal intensive care unit 

(NICU) and obstetric department of Al-Azhar 

University hospital (New Damietta) during the 

period from October 2012 till October 2014.  

During the period of the study, total of 1224 

neonates were admitted to the neonatal intensive 

care unit. The inclusion criteria at admission 

were preterm infants whose gestational age is 

between 28 and 36 weeks. The exclusion 

criteria were: small or large for gestational age, 

birth asphyxia and major congenital anomalies, 

maternal history of endocrine disorders such as 

diabetes, hyper-cholesterolaemia, thyroid or 

adrenal problems, infant whose mother was 

taking drugs affecting the lipid metabolites such 

as steroid (except for fetal lung maturation). 

Four hundred and twenty-three infants 

completed the inclusion criteria. Of these, 263 

infants were ineligible for the presence of 

exclusion criteria or declined consent to 

participate. So, 160 infants were included in the 

study. 

The infant’s gestational age at birth was 

calculated from the date of the last menstrual 

period and confirmed by New Ballard et al. 

(1991) scoring system. 

For each enrolled newborn, gender, gestational 

age, Apgar scores and mode of delivery were 

recorded. Maternal history including age, 

history of membrane rupture >24 h and parity 

were also reported. Clinical examination for 

birth weight and clinical signs of respiratory 

distress were evaluated. The diagnosis of RDS 

was established by meeting all of the following 

criteria: tachypnea, flaring of the ala nasi, 

grunting, retractions and cyanosis. Compatible 

X-ray demonstrating “ground glass” or 

“reticulo-granular” pattern with air 

bronchograms, or diffuse alveolar atelectasis 

with complete opacification of the lung fields 

(“white out”) (Donn and Sinha, 2012). 

Blood samples were obtained from peripheral 

vein, within 12 hours after birth before feeding 

or parenteral nutrition and allowed to clot at 

room temperature for 20 min. Serum was 

separated by centrifugation (20 min, 2500 

r.p.m.) and kept at −20°C until the analysis. 

Serum total cholesterol (TC), HDL and 

triglycerides (TG) were determined by the 

enzymatic method using Hitachi 912 (La Roche 

Company, Japan). Low-density lipoprotein 

(LDL) was calculated by the traditional formula 

of Friedewald et al. (1972).  

Ethical consent: written informed consent was 

obtained from parents of each baby after 

explanation of the aim of the study and its 

benefit for their infants and approved by the 

Hospital Ethics Committee in accordance with 

local research governance requirements. 

Statistical analysis: All statistical analyses 

were performed using SPSS software, version 

19 (Chicago, IL, USA). Quantitative data were 

expressed as the mean ± standard deviation 

(SD). For comparisons of data, the Student’s t 

test was used to compare between two means, 

and one way analysis of variance (ANOVA) to 

compare more than two means. Qualitative data 

were presented as relative frequency and 

percent distribution. For comparison between 

groups, Chi square test was used. A p value 

<0.05 was considered statistically significant 

(Armitage et al., 2002).  

 

RESULTS 

In the present work, there was no significant 

difference between studied groups as regard sex, 

mode of delivery. RDS cases significantly 

increase with early GA (P: < 0.001) as shown in 

table (1).  

Regarding relation of lipid profile to GA, there 

was significant increase of TG with advanced 

GA (P: < 0.001), while TC was higher in 

preterm than term infants (P: < 0.001) especially 

late preterm (GA: 34-36 weeks). Regarding 

lipoproteins, there is significantly higher LDL in 

preterm (P: < 0.001) and non-significant high 

HDL (P: 0.105) (Table 2).  

According to birth weight, studied cases were 

classified into 3 categories (<1500g, 1500-

2500g and >2500g). Regarding relation of lipid 

profile to BW, there was significant increase of 

TG with higher BW (P: < 0.001). There is 

significantly higher LDL and TC (P: < 0.001) 

and non-significant high HDL (P: 0.193) with 
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lower birth weight (Table 3).  

Cases with RDS had significant lower TC and 

LDL than non-RDS group among all groups, 

while there was no relation to TG and HDL 

(table 4). 

Table (1): Characteristics of studied groups 

 
Group 1 (GA: 28-

30; n=40) 

Group 2 (GA: 31-

33; n=60) 

Group 3 (GA: 34-

36; n=60) 

Group 4 (full term; 

n=50) 
P 

Gestational age (weeks) 29.23±0.71 32.06±0.81 35.12±0.78 38.7±0.9 - 

Birth weight (grams) 1324±143 1714±176 2345±245 3285±343 - 

Sex (No., %) 
Males 

Females 

23 (57.5) 

17 (42.5) 

26 (43.3) 

34 (56.7) 

32 (53.3) 

28 (46.7) 

26 (52) 

24 (48) 
0.52 

Mode of 

delivery 

Normal 

Cesarean 

12 (30) 

28 (70) 

22 (54.7) 

38 (63.3) 

25 (41.7) 

35 (58.3) 

25 (50) 

25 (50) 
0.24 

RDS 
Yes 

No 

32 (80) 

8 (20) 

33 (55) 

27 (45) 

21 (35) 

39 (65) 

- 

50 (100) 
< 0.001* 

*: significant 

Table (2): lipid profile according to gestational age 

 
Group 1 (GA: 28-

30; n=40) 

Group 2 (GA: 31-

33; n=60) 

Group 3 (GA: 34-

36; n=60) 

Group 4 (full term; 

n=50) 
P 

TG (mg/dl) 38.67±14.32 43.45±9.4 54.2±16.8 68.3±12.3 < 0.001* 

TC (mg/dl) 74.2±12.1 72.4±10.3 75.6±14.2 69.3±8.4 0.034* 

HDL (mg/dl) 29.4±5.4 28.4±5.3 30.2±7.3 27.7±3.6 0.105 

LDL (mg/dl) 25.12±2.39 23.5±1.43 23.7±1.52 20.8±1.2 < 0.001* 

*: significant 

Table (3): lipid profile according to birth weight 

 
Preterm 

Full term P 
< 1500 (n= 43) 1500 – 2500 (n=63 ) > 2500 (n= 54) 

TG (mg/dl) 39.74±11.82 44.45±15.4 51.2±13.6 68.3±12.3 < 0.001* 

TC (mg/dl) 74.14±11.32 73.12±10.83 75.22±12.4 69.3±8.4 0.038* 

HDL (mg/dl) 29.26±5.17 28.76±5.57 29.97±6.71 27.7±3.6 0.193 

LDL (mg/dl) 24.81±2.24 23.72±1.52 23.46±1.35 20.8±1.2 < 0.001* 

*: significant 

Table (4): lipid profile among RDS and non-RDS 

 
RDS Non-RDS 

P 
No. mean±SD No. mean±SD 

TG (mg/dl) 

Group 1 (GA: 28-30) 32 37.04±10.67 8 40.36±9.43 0.42 

Group 2 (GA: 31-33) 33 41.58±8.69 27 45.23±9.37 0.12 

Group 3 (GA: 34-36) 21 51.92±15.3 39 56.41±14.2 0.26 

TC (mg/dl) 

Group 1 (GA: 28-30) 32 67.45±11.56 8 77.12±10.97 0.039* 

Group 2 (GA: 31-33) 33 68.77±10.45 27 77.04±9.37 0.002* 

Group 3 (GA: 34-36) 21 70.31±10.3 39 79.61±13.4 0.007* 

HDL 

(mg/dl) 

Group 1 (GA: 28-30) 32 29.03±4.89 8 29.41±5.2 0.84 

Group 2 (GA: 31-33) 33 28.13±5.18 27 28.72±5.4 0.66 

Group 3 (GA: 34-36) 21 29.21±6.43 39 30.4±7.25 0.53 

LDL 

(mg/dl) 

Group 1 (GA: 28-30) 32 21.2±2.14 8 26.34±2.56 < 0.001* 

Group 2 (GA: 31-33) 33 21.32±1.37 27 25.6±2.14 < 0.001* 

Group 3 (GA: 34-36) 21 20.3±2.41 39 26.25±1.59 < 0.001* 

*: significant 

DISCUSSION 

Lipid metabolism is the cellular basis of 

essential substances; the main components are 

TG and TC. TG involved in energy metabolism, 

provide and store energy; while TC is mainly 

used for the synthesis of cell membranes, 

steroid hormones and bile acids (Nakamura et 

al., 2014). Lipid metabolism plays an important 

role in maintaining the body's normal 

physiological function. In the fetal period, the 

normal lipid metabolism is essential to maintain 

normal fetal growth and development (Herrera 

and Amusquivar, 2000).  
In the present work, RDS was significantly 

associated with early preterm delivery, which 

was an expected finding as RDS occurs 

primarily in premature infants; its incidence is 

inversely related to gestational age and birth 

weight (Carlo and Ambalavanan, 2011). 

Values of lipid profile in our study were nearly 

similar to those described by other researchers 

in different populations of newborns either from 

cord blood or peripheral veins (Shoji et al., 

2014; Gunes et al., 2007; Pardo et al., 2005). 
It is worth mentioning that the lipid composition 

of the umbilical cord blood drawn immediately 

after birth corresponds exactly to that of blood 

drawn from a peripheral vein (Merzouk et al., 

1998).  

Regarding TG, there was significant increase of 

TG with advanced GA, which is consistent with 

many other studies. Wang et al. (2013) reported 
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progressive increase of TG with advancing GA 

(P: <0.001). Similarly, Donegá et al. (2006) 

observed that triglyceride values were lower in 

preterm newborns than in full-term newborns 

(P: < 0.001). This progressive increase in 

triglycerides with gestational age is considered 

to be secondary to the increase in total body fat 

during the last weeks of gestation (Bansal et al., 

2005). 
Regarding LDL, it was significantly high in 

early preterm and LBW infants, which was 

consistent with many other studies. Yonezawa 

et al. (2009), in their cases control study which 

included 67 term and 36 preterm infants in 

Japan, reported higher LDL in preterm than 

term infants (P: 0.014). Similarly, Rakhi et al. 

(2011) reported significant difference between 

term and preterm AGA regarding LDL (P: 

<0.05). However, Wang et al. (2013) results 

did not reach statistically significant difference 

(P: 0.057) in spites of being progressively 

decreasing with advanced gestation and 

increasing weight.  

The characteristic distribution of TG in 

neonates, especially the relatively high LDL 

concentration, may partly be explained by a 

reduction in hepatic lipase activity (Fujita et 

al., 2008). However, lipase activity, even 

including lipoprotein lipase (LPL), cannot fully 

explain the mechanism of TG distribution 

because TG concentrations were markedly low. 

Another possible mechanism is low lipid 

transfer across the placenta and low lipogenesis 

in the liver (Herrera and Amusquivar, 2000). 

Furthermore, in human fetuses, increases in 

hepatic LDL receptor activity are positively 

correlated with gestational age and negatively 

correlated with LDL concentration (Nagano et 

al., 2013). 
Regarding TC, it was higher in preterm than full 

term, but there was no significant relation to 

HDL. Similarly, Ghaemi et al. (2014) reported 

that late preterm infants had high concentration 

of cholesterol in cord blood than term infants. 

Also, in another study, preterm infants had a 

high level of cholesterol concentrations and, 

consistent with another investigation (Tohmaze, 

2014), the current study indicated that 

differences in the gestational age do not affect 

cord blood HDL level. Furthermore, Pardo et 

al. (2005) demonstrated that the cholesterol 

levels of premature group were substantially 

higher than those of term group (P: < 0.001). 

It might be presumed that the total cholesterol 

levels of preterm neonates are similar to or 

lower than those observed in term infants 

(Pardo et al., 2005). It has previously been 

reported that fetal TC and LDLc levels decline 

from 30–33 to 42 weeks of GA (Ginsburg and 

Zetterstrom, 1980). The decline in TC is 

attributed to the nearly 50% decrease in LDLc 

from 33 to 42 weeks of GA. Conversely, HDLc 

has been reported to remain constant from 30 to 

42 weeks of GA. Probably, the cause of the fall 

in plasma LDL-cholesterol concentration is 

explained by the increase of its uptake by the 

fetal adrenal gland for steroid hormone 

production (Parker et al., 1983).  

Maternal cholesterol can cross the placenta 

(Woollett, 2005), and cholesterol 

concentrations in maternal serum affect 

concentrations in neonates (Bansal et al., 2005). 

However, this influence appears to be limited; 

fetuses can synthesize enough cholesterol when 

mothers have low circulating cholesterol 

(Woollett, 2005). On the other hand, essential 

fatty acids, which cannot be formed de novo by 

mammalian cells, must ultimately be derived 

from the mother by placental transfer (Innis, 

2005).  
In the present work, lipid profile was related 

similarly to both GA and BW. The affection of 

lipid metabolism seems related to fetal 

maturation and development rather than their 

weights. Donegá et al. (2006) reported that fetal 

maturity has an impact on the concentration of 

lipids in newborns, but birth weight does not 

have any effect on these parameters; there was 

no significant difference between AGA and 

SGA among both full term and preterm. Similar 

results were obtained by Rakhi et al. (2011). 

It is well documented that atherosclerosis may 

originate during the fetal period and that both 

genetic and environmental factors can influence 

the cord blood lipid profile (Cohen, 2004). 

In the present work, only TC and LDL were 

related to the occurrence of RDS among all 

preterm groups. These findings had been 

suspected early by researchers. Early in studies 

from1980s, the infants who subsequently 

developed respiratory distress had significantly 

lower lipoprotein levels than the levels in 

preterm infants without respiratory distress after 

delivery (Hardell, 1981) and (Lane and 

McConathy, 1983). More recently, Gunes et 

al. (2007) and Mahmoud et al. (2012) reported 

that Total serum cholesterol, HDL, LDL, were 

significantly lower in RDS neonates, while 

serum triglycerides and VLDL, showed no 

significant difference when compared to control 

group. In contrast, Wang et al. (2013) reported 

only low TG level among RDS cases in preterm 
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infants with a gestational age of 28-30 weeks. 

Also, Lane et al. (2002) reported variable 

results according to different BW (they did not 

compare cases according to GA). Yonezawa et 

al. (2009) found no difference in lipid profile 

between preterm neonates with RDS and 

preterm neonates without RDS. However none 

of the neonates born after 34 week of gestation 

in their study developed RDS.  

It has been postulated that low serum lipid 

levels are evidence of reduced essential fatty 

acids and long-chain polyunsaturated fatty acid 

supply, which could inhibit fetal growth in 

utero, delaying fetal lung maturation. Moreover, 

lower levels of cholesterol found in infants with 

RDS indicated a limited ability to metabolize 

VLDL, probably related to lipoprotein lipase 

impairment (Gunes et al., 2007).  

In general, lipid profile is related mainly to 

gestational age rather than the occurrence of 

RDS except for TC and LDL, where their low 

level might be a contributing factor to RDS. 

However, the causal relationship hasn't been 

established; furthermore, relation of cholesterol 

level to the severity and outcome of RDS is 

difficult to be evaluated due to the influence of 

postnatal events especially parenteral nutrition.  

 

Conclusion 

Prematurity may influence lipid metabolism. 

Further research is needed to evaluate changes 

in the lipid profile among preterm newborns 

through adulthood as markers of the future 

development of cardiovascular disease. RDS in 

preterm infants is associated with low TC and 

LDL, which might be a contributing factor to 

RDS. 
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لذى األطفال الخذج حذيثي الوالدة وعالقته بمتالزمت صعوبت التنفسالمبكر مستوى الذهون   

حسيه متولي عبذالمقصود
*
. **محمذ العراقي صالح و 

دِيبط اٌغذيذح  -وٍيخ طت األصهش  -اٌجبصىٌىعيب االوٍيٕيىيخ **،األطفبي *ألغبَ
 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ٔزبئظ اٌخبصخ ثذساعخ يعزجش اٌزّضيً اٌغزائي ٌٍذهىْ فً األطفبي اٌخذط حذيضً اٌىالدح غيش ِفهىَ ثصىسح وبٍِخ وّب يىعذ رجبيٓ ثبي

(. ِشض اٌغشبء اٌضعبعي)طفبي وعاللزه ثحذوس ِزالصِخ صعىثخ اٌزٕفظ ِغزىي اٌذهىْ ٌذي هؤالء اال

ِغزىي اٌذهىْ ِجىشا ثّصً األطفبي اٌخذط وعاللزه ثبٌعّش اٌشحًّ واٌىصْ ووزٌه حذوس ولذ صّّذ اٌذساعخ اٌحبٌيخ ثهذف رمييُ 

. ِزالصِخ صعىثخ اٌزٕفظ

ولذ رُ رمغيّهُ اًٌ صالس ، عّبسهُ اٌشحّيخطفً ِٓ اٌخذط حذيضً اٌىالدح روي وصْ ِٕبعت أل 160ولذ اشزٍّذ اٌذساعخ اٌحبٌيخ عٍي 

ولذ خضع وً طفً ٌٍحصىي عًٍ . طفً ِىزًٍّ إٌّى وّغّىعخ ضبثطخ 50وّب رُ اخزيبس . ِغّىعبد حغت اٌعّش اٌشحًّ

ِٓ اٌىالدح ورٌه ٌميبط اٌذهىْ اٌضالصيخ عبعخ  12عحت عيٕبد دَ وسيذيخ خالي اٌزبسيخ اٌّشضً واٌفحص االوٍيٕيىً ورُ 

ورّذ ِمبسٔخ ِغزىيبد اٌذهىْ في اٌذَ ثيٓ اٌخذط ِع . واٌىىٌيغزيشوي ووال ِٓ اٌجشوريٕبد اٌذهٕيخ عبٌيخ وِٕخفضخ اٌىضبفخ

  .وثذوْ ِزالصِخ صعىثخ اٌزٕفظ في ِخزٍف اٌفئبد

ثيّٕب وبْ ِعذي حذوس ِزالصِخ ، دَ وعىد فىاسق ثيٓ اٌّغّىعبد ِٓ حيش اٌغٕظ وطشيمخ اٌىالدحعولذ أعفشد ٔزبئظ اٌذساعخ عٓ 

فمذ ٌىحظ وعىد اصديبد ،  ثبٌٕغجخ ٌٍذهىْ اٌضالصيخ. صعىثخ اٌزٕفظ اعًٍ وضيشا ِع اٌىالدح اٌّجىشح ِع وعىد فبسق احصبئي وجيش

وعًٍ اٌعىظ فمذ أخفضذ ٔغجخ . فبسق احصبئي وجيشفً ليّزهب ِع صيبدح اٌعّش اٌشحًّ ووزٌه وصْ اٌطفً ِع وعىد 

اِب ثبٌٕغجخ ٌٍجشوريٕبد اٌذهٕيخ فمذ وعذ اْ هٕبن اسرفبع رو اهّيخ احصبئيخ . اٌىىٌيغزيشوي ِع صيبدح اٌعّش اٌشحًّ واٌىصْ

عبٌيخ  اٌذهٕيخ ثخ ٌٍجشوريٕبدسرفبع غيش هبَ احصبئيب ثبٌٕظِٕخفضخ اٌىضبفخ ِع اٌىالدح اٌّجىشح ثيّٕب وبْ هزا اإل اٌذهٕيخ ٌٍجشوريٕبد

ِٕخفضخ  اٌذهٕيخ وأخيشا فيّب يزعٍك ثّزالصِخ صعىثخ اٌزٕفظ فمذ رجيٓ وعىد أخفبض ثّغزىي اٌىىٌيغزيشوي واٌجشوريٕبد. اٌىضبفخ

. اٌىضبفخ عبٌيخ اٌذهٕيخ اٌىضبفخ ٌذي اٌّغّىعخ اٌّشيضخ ثيّٕب ٌُ يىٓ هٕبن فبسق احصبئً فيّب يخزص ثبٌذهىْ اٌضالصيخ واٌجشوريٕبد

ٌزٌه يٕصح ثبعشاء دساعبد ِغزمجٍيخ ٌزمييُ اٌزغيشاد في ، يجذو اْ اٌىالدح اٌّجىشح رؤصش ثطشيمخ ِب عًٍ ِغزىي اٌذهىْ ثبٌذَ :االعزٕزبط

ِغزىي اٌذهىْ في اٌذَ ٌذي األطفبي حذيضي اٌىالدح خالي اٌطفىٌخ وحزً عٓ اٌجٍىغ وعالِبد الضطشاة اٌمٍت واألوعيخ 

وحذوس ِزالصِخ  حيخ أخشي فمذ رجيٓ وعىد اسرجبط ثيٓ ٔمص اٌىىٌيغزيشوي و اٌجشوريٕبد اٌذهٕيخ ِٕخفضخ اٌىضبفخِٓ ٔب. اٌذِىيخ

 .يخ ِغبهّزهب فً حذوس هزا اٌّشضيصعىثخ اٌزٕفظ ِّب يذي عًٍ احزّب


