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Abstract 
 
         Protein energy malnutrition (PEM) is a common health problem in developing countries. 
The mild form of PEM results in growth retardation while severe forms result in the syndromes 

of marasmus and kwashiorkor. Mild PEM was described as a condition in which specific or ,  

non specific clinical signs , as well as non specific laboratory indices are present without any of 
the classical manifestations of nutritional deficiency.  

         Objective of this work was to assess serum transferrin and fibronectin as a biochemical 

markers for early detection of PEM. We studied 42 children: 30 patients had PEM (15 cases 

were mild to moderate PEM and 15 cases were severe PEM) with their age ranged between 4-36 
months and the remaining 12 children were age and sex matched healthy children as controls. 

All studied children were subjected to: full history taking, thorough clinical examination 

including anthropometric measurements [weight, hight,body mass,index (BMI), and mid arm 
circumference (MAC)] as well as estimation of serum albumin, serum transferrin, fibronectin, 

Hb and urine analysis. Results revealed significant reduction in all anthropometric 

measurements in both mild to moderate and severe PEM patients as compared to control group . 

Serum albumin was significantly lowered in severe PEM as compared to control and still within 
normal level in mild to moderate PEM patients.  

         Serum transferrin and fibronectin were significantly lowered in mild to moderate PEM as 

compared to controls  and more reduction in severe form of PEM as compared to controls   . 
Serum fibronectin and transferrin correlated positively with BMI (P <0.05) and serum albumin 

(P <0.001) in both mild to moderate and severe PEM . In conclusion serum fibronectin and 

transferrin are markedly reduced in patients with mild to moderate PEM and  correlated 
positively with BMI and serum albumin. This represents an evidence for the role of serum 

fibronectin and transferrin as biochemical markers for early detection of PEM.  

 

Introduction 
 

         PEM is a common health problem in 
developing countries

 
(Tatli et al, 2000 ). 

The major clinical syndromes of severe 

PEM are marasmus, kwashiorkor (KWO) 
and marasmic KWO, while mild form 

results in growth retardation
 
(Manary, et al., 

1999,and Barltrop ,1992.). The mild form 
of PEM was described as a condition in 

which non specific clinical signs, or 

specific, as well as non specific laboratory 

indices, are present without any of the 
classical manifestations of nutritional 

deficiency
 
( Dahan et al., 1985.) Albumin 

was traditionally measured to estimate the 
nutritional status but it has the disadva-

ntages of having a long half-life (18-20 

days)
 
(Behar, 1981.) So, Albumin should 

not be used to diagnose either recent or 

mild to moderate degree of  PEM. Its major 

role is in the assessment of the severity of 
chronic malnutrition and in estimating 

prognosis, but here its clinical use is limited
 

(Hassanein et al., 1998., Benjamin, 1989. 

and Veldee, 2001.) Transferrin is a major 
transport protein for iron and is the second 

most investigated protein marker in 
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malnutrition because it has a much smaller 

pool than albumin and shorter half-life (8-9 

days)
 
(Assem  et al, 1996.). Fibronectin 

with short half-life (15-20 hours) falls 

rapidly on minimal starvation and on 

refeeding it is also rapidly restored often 

before albumin increased and before 
clinical improvement can be detected 

(Yoder et al.,1987.and Maggioni A,and 

Lifshitz , 1995.)  
         The current study was done to 

estimate the serum levels of transferrin and 

fibronectin in PEM patients and evaluate 

their use as  biochemical markers for early 
detection of PEM. 

 

Subjects And Methods 
 

         This study included 30 children 
(Group I) with PEM. They were 12 males 

and 18 females, aged from 4-36 months. 

They were selected from inpatient pediatric 
department, Minoufiya  and Al Azhar 

Universities Hospital, 12 age and sex 

matched healthy children were also 

included as controls (Group II). The 
patients were classified according to Balint 

1998
 
. (Mild, moderate and severe PEM 

when current weight to expected weight for 
height is 80-90%, 70-80% and less of 70% 

respectively) into 2 subgroups:  

 
         Group IA: 15 children with mild to  

moderate PEM aged 4-36 months (mean 

18.53 SD + 9.73) 8 males and 7 females.  

 
         Group IB: 15 children with severe 

PEM aged 4-36 months (mean 14.60 SD  

  5.17) 4 male and 11 females. 
         All studied children were subjected to 

complete history taking and thorough 

clinical examination including anthropom-

etric measurements (weight, length, MAC, 
BMI where BMI = kg/m

2
)

 
(Hammer LD et 

al, 1991.), and the infections in malnou-

rished patients excluded by CBC for 
leucocytosis, urine analysis (UTI) and x-ray 

chest. Laboratory investigations include:  

1-Serum albumin using synchron clinical 
system CX5

(14)
. 

2-Serum fibronectin and  serum transferrin 

measurement :- 

 A) Sample collection : 

         A sample of 3 ml of blood was 

collected and allowed to clot (30 minutes at 
21°C ) in   test tubes and were centrifuged . 

Serum were collected in test tubes and 

stored in a deep freezer . 

 

B)Measurement:- 

         Quantitation of serum fibronectin  and 

transferrin was done by Radial immu-
nodiffusion (RID) kits (Human fibronectin 

RID kits & transferrin RID kits)  . It´s 

principally derived from the work of 

(Manchini  and Cabonra , 1965.
 
and Fahey 

and McKelvey, 1965.) 
 
 .

 
 

 

Statistical Analysis:- 
         Quantitative results were presented as 

means and standard deviations (mean±SD) 

.Comparison of means was done using 
student t-test .Linear regression analysis 

with determination of correlation 

coefficient (r) was used for correlation 

between quantitative variables. P value (p) 
of <0.05 was taken to be statistically 

significant
 
.(Mastuda et al.,1982.).  

 

Results 
 

          The results of this study are shown in 

tables (1-3): Anthropometric measurem-

ents were significantly reduced in both mild 
to moderate and severe PEM patients as 

compared tocontrol group except, hight in 

mild to moderate PEM patients , which  
was still within normal range with no 

significant difference as compared to 

control (P>0.05) table (1)  
         The mean serum fibronectin concen-

tration was significantly reduced P<0.05  in 

severe PEM patients as compared to mild 

and moderate PEM patients (82.90 35.22  
Vs 135.23 42.8mg/L respectively) and 

significantly lowered P <0.001 in both 

patient groups as compared to controls 
(254.30  103.44 mg/L). 

         Also, the mean serum transferrin 

concentration was significantly lowered 

P<0.001 in severe PEM as compared to 
mild to moderate PEM patients 

(1236 194.48  Vs 1985.33 390.58 mg/L) 

and significantly lowered P< 0.001 in both 
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patients groups as compared to controls 

(2640  413.22mg/L). 

         There was no significant reduction in 
serum albumin in mild to moderate PEM 

patients as compared to controls 

(4.21 0.62 Vs 4.61 0.62 gm/dl) it 

stowed, but a significant decrease p< 0.001  
in serum albumin level in severe PEM 

patients as compared to mild to moderate 

PEM patients (2.83 0.76   Vs  4.21 0.62 

gm/dl) and also, when compared to control 

(2.83   0.76   Vs  4.61  0.62 gm/dl) p< 
0.001 table (2). Serum transferrin   level 

showed significant positive correlation with 

BMI, serum albumins and fibronection. 

Also, there was significant positive 
correlation between serum fibronectin and 

each BMI and serum albumin table (3). 

 

 
Table (1): Comparison of Anthropometric measurements between studied groups: 
  

 Controls  
 

G11      n=12  

SD  X 


 

Mild-moderate 
PEM  

GIA      n=15 

SD  X 


 

Severe PEM  
 

GIB      n=15  

SD  X 


 

P1 P2 P3 

Age (mo) 18.20 8.80 18.53 9.73 14.60 5.17 >0.05 >0.05 <0.05 

Weight (kg) 11.65 2.17 7.46 1.71 5.27 1.76 <0.001 <0.001 <0.001 

Hight (cm) 82.90 9.64 79.70 10.15 66.90 6.56 <0.001 0.05 <0.001 

BMI  15.2 1.5 13.6 1.2 9.2 3.2 <0.05 <0.05 <0.0o1 

MAC (cm) 14.05 1.34 11.96 1.34 9.56 2.51 <0.001 <0.05 <0.001 

 P1  Group1AVs Group1B  *   P < 0.05 = significant 

 P2  Group IA Vs Group11  *   P >0.05= non significant 
 P3 Group11  Vs Group1B 

 

 
Table (2): Comparison of some biochemical parameters between studied groups:  

 

 Controls  

 

G11       n=12  

SD  X 


 

Mild-moderate 

PEM  

GIA       n=15 

SD  X 


 

Severe PEM  

 

GIB       n=15  

SD  X 


 

P1 P2 P3 

S. Fibronectin 

(mg/L) 
254.30 103.44 135.23 42.81 82.90 35.22 <0.05 <0.001 <0.001 

S. Transferrin 

(mg/L) 
2640.0 413.22 1985.33 390.5

8 

1236.00 194.

48 

<0.001 <0.001 <0.001 

S. Albumin 

(gm/dL) 
4.61 0.62 4.21 0.62 2.83 0.76 <0.001 >0.05 <0.001 

 P1: Group IA Vs Group1B                    *  P < 0.05 = non significant      P2: GroupIA Vs 

Group11          *   P <0.05=non  significant        P3: Group11  Vs Group1B
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Table (3) Correlation between transferrin and Fibronectin and some studied parameters 

in  malnourished groups: 

 

 

Mild-moderate PEM  

GIA        n=15  

Severe PEM  

GIB         n=15  

r P r P 

TRS/BMI 0.622 <0.05 0.540 <0.05 

TRS/Alb 0.82 <0.001 0.807 <0.001 

TRS/bibr 0.929 <0.001 0.773 <0.001 

Fibr/BMI 0.456 <0.05 0.591 <0.001 

Fibr/Alb 0.939 <0.001 0.819 <0.001 

 

   TRS = Transferrin                  Alb = Albumin                   
   Fibr = fibronectin           BMI = Body mass index          * P < 0.05 = significant        

  * P >0.05 = significant  

 
 

Discussion 

 
         PEM still represents one of the most 
common health problems in the pediatric 

age group in Egypt
 
(Ramadan et al.,1994). 

In the present study all anthro-pometric 
measurements were significantly reduced in 

mild  to moderate and severe malnourished 

patients compared to controls, except hight 

which was not affected in mild to moderate 
PEM children. These results expected to be 

due to muscle wasting, loss of subcutaneous 

fat and growth failure in malnourished 
children. These results were parallel to 

those obtained by ( Abd el-Ghany et al., 

2003.,
 
Choudhary ,2001., Fayed et al , 

2002. and Fumodu et al.,2002) found 

significant reduction in body weight, MAC 

and Triceps – SFT in group of 

malnourished african children. Our results 
showed significantly reduction P < 0.001 of 

mean level of serum albumin in severe 

PEM as compared to control group. 
However, in our mild to moderate PEM 

group, serum albumin values were actually 

still within normal range with no significant 

difference as compared to control group. 
These results indicated that albumin is not a 

sensitive indicator of mild to moderate 

PEM, as it was a good marker in severe 
PEM and had the disadvantage of having a 

long half-life (18-20 days)
 
(Hassanein  et 

al., 1998). In the current study,    the mean 
serum level of fibronectin was significantly 

reduced in both mild to moderate and 

severe PEM groups. So the more the degree 
of malnutrition, the more the decrease in the 

level of fibronectin. These results was 

observed  by others who reported that 

fibronectin levels were lower in mild to 
moderate PEM. (Abdel-Ghany et al.2003.). 

So, fibronectin may provide a biochemical 

functional index of mild to moderate PEM. 
Reduction of serum fibronectin in 

malnourished patients could be attributed to 

decrease synthesis, increase  degradation  or 
tissue redistribution of soluble fibronectin 

to insoluble form
 
(Akenami ,1997.). 

 In the present study, there was 

significantly reduction in serum transferrin 
levels in patients with mild to moderate and 

severe PEM. These results indicated that 

transferrin is a sensitive nutritional marker 
for mild to moderate degree of PEM. This 

finding was in accordance to those obtained 

by (Johnson
 
,1999 and Hassanein et al., 

1998). Reduced transferrin levels in 
children with malnutrition may due to 

reduction of its synthesis in the liver      
 

(Akenami et al.,1997.).  
         In the present study, the serum level 

of tranferrin  was positively correlated with 
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BMI, serum albumin and fibronectin in 

both mild to moderate and severe PEM 

groups. Also serum level of fibronectin was 
positively correlated with BMI and serum 

albumin in both mild to moderated and 

severe PEM group, many studies have 

demonstrated the same positive correlation
 

.(Akenami et al.,1997)  

 

Conlusion 
 

         Serum transferrin and fibronectin are 
markedly reduced in mild to moderate 

malnourished children and correlated 

positively with BMI and albumin. This 

represents an evidence for the role of serum 
fibronectin and transferrin  as biochemical 

markers for early detection of PEM. 
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 تقييم بعض اإلختبارات الحيوية إلستكشاف نقص البروتين في حاالت سوء التغذية
 

 **غادة سميمان/ د -* نجوي محمد/ د –مصطفي الشقنقيري / د –محسن ديب / د
                                             *            كمية الطب جامعة المنوفية و مركز معوقات الطفولة جامعة األزهر

 **ومعهد التّغذية القومى
 

 
         

إن نقصصا الوصصروتين مصصن الملصصاكة اللصصاالعة فصصم الصصوسد الناميصصة و ييصصوب ودويصص  تصص  ر فصصم النمصصو فصصم           
ر وقصصد وصصا ت الصصنقا المتويصصط  مصصا فصصى وصصا ت الصصنقا اللصصديد فييصصوب مصصا يعصصرك وصصالهزاة  و مصصر  كوالصصركو 

و .اجرى هذا الووث لتقييم ميصتوي الترانيصفيرين فصم الصدم و الفيوصرونكتيين لويصان دورهصم كصد  ت  لهصذا المصر 
لصهرا  06 – 6فصم يصن مصن ( نقصا لصديد 03نقصا متويصط    51)مصري   03طفصة مصنهم  24ودراية عدد 

قيصاس معصدة النمصو فصم األطفصاة طفة منهم  طفاة اصواء لمتقييم و المقارنة و قصد تصم  54 ما الواقم و عددهم 
و نيصصصصوة التمييصصصصة الغصصصصذاالم و دوران الع صصصصد و كصصصصذل  .  وإيصصصصت دام األنيرويصصصصوميتر  مصصصصن وزن و طصصصصوة الجيصصصصم

 .ميتوي األلوومين و الترانيفيرين و الفيورونكتين و الهيموجمووين فم لمدم
لموصروتين و لصو  طويعصم  و قد وجد  ن األلوصومين يوجصد وص  نقصا مموصوح فصم وصا ت الصنقا اللصديد         

 مصصصا ميصصتوى الترانيصصصفيرين و الفيوصصرونكتين فصصصإن الصصنقا مموصصصوح و ويصصاس فصصصم . فصصم وصصا ت الصصصنقا المتويصصط
 .   وا ت النقا اللديد و المتويط لموروتين  مما يجعمهم لديدي الويايية لقياس هذا  النقا 

 


