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ABSTRACT 

flackground: AjlMo.rins(AF) (Ire co111monly environmental toxicnnt in devc/opitJg tropical cottntnes. 

·Aim of the work: This study set out to im•estigntc tire prevalence of aflato.xins ottd their metabolites in 

sera of jaundiced neonates and !heir mother's sem aiUI breast milk using Thin Layer Clrromarograpl!y 

(TLC). Srtbjects and methods: Samples were obtai11ed from 200 jaundiced neonates and their mothers, 

and 60 non jaundiced controls and their mothers ndmirred ro Oenfta universiry ltu! pital, locmed in Qual· 

yobin gm·emorale, Egypt. Results: AF fe1•els in cases were flisMy signiflcam (P<O.OO}} comparins with 

controls, tfte hishest percentage of aflatoxin type in the suulied groups was forM I. then /112 !lu:n {J I re­

speclillely bw 110 correlarion be1ween severity of jm111dice wrd ajlatoxitts levels. There was significant 

negari~>e corre[(ltiatl (P<O.OOI) in birth weightwirh ajlnloxin lel'el in jmmdiced neonates. Tire rates of de· 

tection of oflmoxins i11 neonates were: significant higher ( P<O.OOJ) in breast feeding tha11 !Jollie fadin0 

neonales. signiflcaiH higher ( P<O.OOI) i11 fto1 wei than dry cold months a11d significant higher ( P<0.05) 

111 samples from those living in mralthan ttrban areas. Conclusion: aflato.~ins are risk factor for neona­

tal jatmdice am/ low birth weigfll in hot wet months in 1hose living i11 rural areas. 
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INTRODUCTION 

Aflatoxins are secondary metabolites 

produced by some species of filamen­
tous fungi called aspergilli . The major 

aspergillus species of fungi lha t can pro­

duce a.flatoxins are Aspergillus flavus 
nnd Aspergillus parasitic, both of which 

are found worldwide. These molds 

are ubiquitous in nature and according­
ly contaminate a wide variety of foods 

and feeds and grow on n vMiety of 

substrates, thereby producing nOnloxins. 
The most biologically potent toxin of 
this group is aflatoxin I31 (AF.I31) (Vnn 

Ness et. al., 1998). 
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Aflatoxins are detected as natural con­

taminants of food and other agricultural 

commodities. Aflatoxins may enter food 

either by direct contamination as a result 

of molds growth on the food or by indirect 

contamination through the use of contami­

na ted ingredients in the processed food or 

by using animal product as milk and milk 

products that contain aflatoxin residues 

caused by giving moldy meal to animals 

(Li et al., 2002). 

Corns and peanut represent the major 

potentially contaminated commodities es­

pecially in tropical climatic conditions 

which favor fungal growth and legation of 

secondary metabolites. Aflatoxins oc­

curred in noteworthy amounts in marke t 

place samples of edible nuts and grains as 

well as their derived products and figs 

(Agnes and Akabarska, 2003). 

Although, aflatoxins (AF) were known 

for more than 30 years, there is still con­

siderable controversy about their human 

effect. Food- borne exposure to aflatoxins 

Bl (AFB1) has implicated in association 

with acute hepatic injury in humans as 

well as. carcinogenesis (Sudakin, 2004). 

During the last decade, a lot of epidemi­

ological and laboratory investigations 

have shown a closed associa tion between 

dietary exposure of pregnant women to e~f­

latoxins and increased incidence of neona­

tal jaundice (Wild e t. al, 2001) . 
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Wild and Turner (2002} reported that 

aflatoxins play a role in induction of neo­

natal physiological jaundice in some tropi­

cal countries where the level of AF is high. 

I3akry et al. (1993) detected six types of af­

latoxins (AFBl, AFI31+AFG1, AFML 

AFM2, AFG1 and AFG2) in 22 out of 200 

breast milk samples (11 %) collected from 

Qualyobia governorate, Egyp t. Moreover, 

the same authors examined forty samples 

of children's blood (1-15 years old), where 

all contained AFBl. 

The progressive increase in number uf 

neonatal physiological jaundice in Egypt 

has attracted the attention to study the ef­

fect of some factors including food habi ts 

that could implicated in the pathogenesis 

of such condition. 

This study is designed to investigate 

the prevalence of aflatoxins in the blood 

of neonates with physiological jaundice 

and their mothers in order to determine 

the possible relationship between perina­

tal aflatoxins exposure and unexplained 

neonatal jaundice anei low birth weight. 

SUBJECTS AND METHODS 

Subjects 

This study was conducted on 260 neo­

nates and their mothers. The subjects were 

divided into two groups. All neonates 

were selected from outpatient clinics in 

Benha Universi ty HospitaL Pediatric De-
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partment, Neonatology unit located in 

Qualyobia governorate, Egypt. 

Group 1: This group included 200 full 

term neonates with physiological jaun­
dice. This group contained 134 males and 

66 females with age ranged from 3-5 days, 

and their mothers. 

Group II: (control group) : This group 

included 60 healthy neonates with nor­

mal bilirubin level. This group contained 

30 males and 30 females with age ranged 

from 3-5 days, nnd their mothers. 

Ethical approval was obtained from 

the parents of the neonates underwent 
this study. Informed consent was also 

taken from all mothers taking part in 
this study. 

In this study all cases and controls 

were subjected to: 
[) Questionnaire to collect relevant data 

regarding time of neonatal birth at 4 

months of 2006 (cold dry months i.e. Jan. 
and Feb. and hot wet months i.e. Aug. and 

Sept.}, their residence and neonatal diet 

habit whether breast feeding or bottle 
feeding. Also questionnaires were asked 

to their mothers about medical history (to 
exclude infectious diseases, chronic dis­

ease and drugs intake during pregnancy) 
and full dietetic history were taken from 

all mothers especially aflatoxins contami­
nated food (i.e. cereals foods, milk, milk 

Mausoum J. Fore11sic Med. Cliu. Toxicol. 

75 

products, etc). 

II) Careful physical examination: ges­
tational age assessment by Ballard's score, 

birth weight and local organ examination 

to exclude any other causes of pathologi­

cal jaundice. 

III) Laboratory i:lvestigation: blood 

samples were obtained from neonates and 

their mothers. Breast milk samples were 
obtained from each study case and con­

trol. These samples were used for evaluJ­

tion of aflatoxin and serum billirubin lev­

els. 

Exclusion criteria: 
* Mother with any acute or chronic ill­

ness. 

*Neonate with pathological jaundice. 
* Neonate with any congenital anoma­

lies. 

* Preterm neonate. 

Methods: 

A- Senmz bilintbiu: 2-3 ml of neonatal 
venous blood samples under sterile asep­

tic condition were withdrawn and left to 

clot for 2 hours at room temperature, cen­
trifuged for 10 minutes at 5000 rpm then 

serum separated and kept at -2ooc till the 

time of analysis (Whitington and Alonso, 
2003). 

B- Aflatoxins determiuatiou: 
(1) Aflatoxin stnndf,rds: aflatoxins Bl, 82, 
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Bl, Gland G2 together with their me­

tabolites Ml, M2, M2a, Q and Ro 

were obtained from sigma chemical 
company (Sigma Aldrich Corpora­

tion), P.O . Box 14508, St. Louis, Mis­

suria, 63178, USA.). 

(2) C18 sep. Pak.: These packs were ob­
tained from Associates Inc. Milford, 

MAO, 1757., USA. 

(3) Confirmatory tests of major ajlatoxi11s 

and their metabolites in the blood and 

milk samples of all cases and con­

trols were carried out by TLC as de­

scribed by Petrson and Ciegler 
(1976). 

( 4) Quantitative determination of nflntox­
ins: positive samples and standard 

spots were measured with flurode­

tometer then the amount of each afla­
toxin present in blood and milk sam­

ples were calculated (Pryzbylski, 
1975). 

Satistical methods (Wayne, 1995): 

Tlte methods used fo r statistical nualy­

sis of the collected data were the follow­

itrg: 
1- t-test: for comparison between two 

means± standard deviations. P values less 

than 0.05 is considered significant. 

2· One way ANOV A test (F test) for 
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comparison between more than two 

means± standard deviations. 

RESULTS 

Two hundred and sixty neonates and 

their mothers were selected, 200 of them 

served as cases and 60 as controls, to de­
termine the aflatoxin levels in neonatal 

and maternal blood and breast milk. 

There was a high significant level (P< 

0.001) of aflatoxin in blood of neonates 

with neonatal jaundice and their maternal 

blood and breast milk compared with con­

trols (Table 1 & Fig. 1). In jaundiced neo­
nates (cases), aflatoxin M1 was the highest 
percent (81.5%), M2 was less common 

(68.9%) while the least incidence was afla­
toxin 131 (67.5 %). But in controls, AFM2 
was the highest percent (31.1 %) followed 

by AFBl (30%) then AFMl (18.5%) (Table 

2). There was no correlation between lev­

els of neonatal blooci aflatoxins and biHiri­
bin (P > 0.05) (Table 3). 

There was a highly significant (P< 

0.001) reduction in birth weight of jaun­

diced neonates in comparison wi th con­
trols (Table 4 & Fig. 2). Also, there was a 

negative significant correlation (P< 0.001) 

between aflatoxin levels and birth weight 

(Table 5 & Fig. 2). 

There was a highly significant correla­
tion (P< 0.001) between aflatoxin levels 
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and breast feeding neonates in compari­

son with bottle feeding neonates (Table 6 

& Fig. 3). Aflatoxins level were highly sig­

nificant (P< 0.001) in hot humid months 

(Aug. and Sept.) when compared with 

cold dry months Oan. and Feb.) (Table 7 & 

Fig. 3). Additionally, there was significant 

correlation between aflatoxin levels c:md 

residence from rural areas than those from 

urban areas (Tab.le 8 & Fig. 3). 

DISCUSSION 

Human exposure to aflatoxins may be­

gin prenatal, during breast feeding and 

continues in adult life. It's postulated that 

aflatoxins play a role in kwashirkor, in­

crease neonatal susceptibility to infection 

and malignancy (Abdulrazzaq et al., 2004; 

Maxwell, 1998). 

Aflatoxin levels in human and pet 

foods may not exceed 20 ppb, nnd aflatox­

in levels in other animal feeds may not ex­

ceed 300 ppb (Theresa Lee, 2002). 

This study was set out to investigate the 

prevalence of aflatoxins in the sera of ba­

bies with neonatal jaundice and their 

mothers in order to determine whether 

they contribute to the occurrence of unex­

plained neonatal jaundice in Qualyobia 

governate, Egypt. In the present study af­

latoxins were significantly detected in neo­

natal blood, maternal blood and breast 

milk in studied cases compared with con-
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trois. There was no correlation of aflatox­

ins concentration in neonatal blood or ma­

ternal blood and severity of jaundice. 

These results coincide with Ahmed et al. 

(1995) who reported that aflatoxins were 

detected in blood over 50% of neonates 

with jaundice of unknown aetiology and 

there was no correlation between level of 

bilirubin and aflatoxins levels. 

This is in agreement with Jonsyn et a!. 

(1999) who found that 58% of cord sam­

ples from pregnant women from Sierra le­

one contained aflatoxins.In Ib<Jdan, afla­

toxins were detected in the blood of 27.4% 

of jaundiced infants. In Kenya, 53% of 

women seen at hospital were found to be 

positive for aflatoxins at anytime during 

pregnancy and 37% of cord blood con­

tained aflatoxins.ln Thailand, 48% of cord 

blood samples were found to contain afla­

toxins. 

These results were in disagreement 

with lhat of another study done by Abdul­

razzaq et al., (2004) who failed to demon­

strate any effect of aflatoxins on heonatal 

jaundice. They reported that there was no 

association between aflatoxin (Ml) con­

centration in maternal blood or cord blood 

and jaundice or infection. 

In a trial to explain the possible mecha­

nism of aflatoxin in induction of neonatal 

jaundice, AAPSH (2004) reported that the 

liver was the principal target organ for 
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toxidty. l'he liver is the predominant site 
of metabolic transformation of AFBl. Cy­
tochrome P-450 and 1A2 catalyze the 

~pioxidati9n of AFBl to a ,highly reac­

tive intermedia te AFBl exo-8, 9-epioxide 
(Guengerich et aL 1998). This intermedi­

ate binds with high affinity to guanine 

bases in DNA to form guanyl-N7 adducts 
(Guengerich, 2001). The formation of 

DNA adducts ~xplains the toxic dynamic 

effects of AFB1. Acute cytotoxic effects of 

high-level AFB1 exposure may be mediat­

ed by binding to functional cellular pro­

tein. El-Gibaly et a!. (2003) and Sudakin 

(2004) reported that in neonates hepatic 

excretory capacity is low because of low 

concentration of the binding protein ligan­
id in hepa tocytes and bee a use of low ac­
tivity of glucoronyl transferase. 

In the present study, there was signifi­

cant reduction in birth weight of neonatal 

jaundice compared with controls. Also, a 

highly significant negative correlation 
(P<0.001) was found between level of aDa­

toxins and birth weight especially in 
breast feeding neonates born in hot wet 

months. In accordance with these findings 
Abulu et al., 1995 and Hendrickse, 1997 
found that aflatoxins exposure in tropical 
areas ·occur in 30% of pregnancies result­

ing sometimes in high levels of aflatoxins 

in cord blood, leading ·in tum to jaundice 

and possibly low birth weight and. perina­

tal death. The biochemical, immunological 

and metabolic derangements caused by af-
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latoxin in the fetus could lead to low birth­

weight and intrauterine growth retarda­
tion (Bruce, 1994, Sodeindo et al., 1995}. 
On the other hand Maxwell et a!., (1994) 

failed to demonstrate any effect of aflatox­

ins on birth weight. 

The concentration and frequency of 

plasma aflatoxins present in pregnant 
women delivering in hot wet months (Au~ 

gust and September) was significantly 

higher than those delivering in dry 
months Qanuary and February). The pat­

tern of seasonal variation for detection of 

aflatoxins probably reflecting the inges­

tion of contaminated grains stored in sum­

mer when humidity and tempera ture are 

very hig~ which favq! fungal growth. This 
finding is in agreement with the result of 

studies done by Abdullrazzaq eta!. (2004) 
and Osman eta!. (1999) who explained the 

seasonal variation and the frequency of af­

latoxins detected by the high contamina­

tion of foods during periods of high hu­

midity and temperc::ture. But Allen et a!. 

(1992) were disagreeing with this result. 

From our results we noticed that the 

higher percentage and concentrations of 
aflatoxins were present in rural areas than 

in urban areas in examined samples. This 

may be due to the improper storage of ce­

reals which lead to growth of the fungus 

and the formation of the toxin. The bad be­

havior of farmers jn rura areas in using 

this contaminated cereals in their food 
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were noticed in most of positive cases and 

recorded in history of our cases during the 

questionnaire. 

Boutrif and Canet (1998) had suggested 

that the possibili ty of removing the poten­

tial carcinogen aflatoxin from environ­

ment is certainly difficult. The progressive 

urb(lnization occurring in developing 

countries may <.lfford an opportunity of 

determining whether the liver c;mcer is 

decreasing with urbanization and the 

changes in food habits and source of die­

tary staples while Olubuyide et a l. (1994) 

proved that there was very little variation 

between the rural and urban populations 

sampled with slight higher level in ruml 

areas.· 

In conclusion Th.is study demon-

strates that the serum aflatoxinss a re risk 

factors for neonatal jaundice occured in 
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the wet hot months. There was also <1 

s trong negative correlation between afal­

toxins and birthweight but there was no 
correlation between aflatoxin concentra­

tion and severity of hyperbillirubinemia. 

Further studies are in need to: Ill deter­

mine the extent of pre and postnatal 

exposure to aflatoxins and their effects 

on fetal and neonatal health, 121 long 

term exposure to aflatoxins in child­

hood is necessary especially in areas 

where protein-energy malnutrition is en­

demic, (3] the modifying effect of dietMy 

intake of lipotropes, proteins or vitamins 

on aflatoxins, 141 identification o f biologi­

cal markers of exposure and toxicosis as 

the presence of aflatoxins in human blood 

and tissues and, {5} the methods <.1nd 

mechanisms responsible for modulation 

and protection of neonates from aflatoxins 

exposure. 
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Table (1) : Comparison of aflatoxins level in neonatal blood of jaundiced neonates, 

and lheir maternal blood and breast milk compared with controls. 

-
Aflatoxin X±SD t p 

(ng/ml) 

1- Neonatal blood: 

cases 2.83± 1.38 19.47 <0.001 

controls 0.16±0.02 

2-Maternal blood: 

cases 2.8±1 .38 19.7 <0.001 

coo trois 0.16±0.02 

3-Breast milk: 

cases 2.55±1.32 18.4 <0.001 

controls 0.12±0.02 

Table (2): The percentage of different lypes of aOatoxins (AF)detected in studied 

groups (St. Gp.). 

AF\St. Gp Cases Controls Total z p 

n % n % n % 

Ml 132 81.5 30 18.5 162 100 7.3 <0.00 1 

M2 40 68.9 18 31.1 58 100 2.2 <0.05 

Bl 28 57.0 12 30 40 100 1.95 <0.05 

Total 200 76.9 60 23.1 260 200 

80 
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Table (3): The correlation between blood aflatoxins (Bl I AF) and serum bilirubin 

(S.Bi l.) levels in jaundiced neonates·. 

BI.AF.\ S. Bit. 

Ml 

oc:132 

M2 

n=40 

Bl 

n=28 

One way ANOYA, F=.Ol4 

tl=MI VsM2, 

-
X ±SD 

8.01 ± 2.82 

8.39 ± 2.48 

8.14±2.91 

t2=Ml Vs Bl, 

t p 

11=0.058 >0.05 

T2=0.1 S >0.05 

T3=0.26 >0.05 

tJ::z M2 VsBI 

:rable (4) :Comparison between reduction of birth weight (B.W.) among cases and 

controls. 
-

St.Gp.\ B.W. X±SD t p 

Cases 2542.6 ± 567.1 
r 

n:%200 

8.01 <0.00 1 

Controls 3120 ± 244.1 

o=60 
'--· 

Table (5): The correlation between aflatoxin levels and birth weight in jaundiced 

neonates. 
-

B.W \Neonatal AF X±SD t p 
- ... -

LBW 3.32 ± 0.69 

n=l32 9.85 <0.001 

Normal Wt. 1.3±1.14 

n=68 ....... 
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Table (6): The correlation between anatoxins level and types of neonatal fc~ding 

habit (FH) in jaundiced neonates. 

-
FH \N. AF X±SD t p 

Breast feeding 3.7 ± 0.62 

n=ll8 

\0.3 <0.001 

Bottle feeding 1.59 ± 1.21 

n=82 

Table (7): The corre lation between aflatoxins level and seasonal variation (SV) in 

jaundiced neonates. 

-
SV \N. A.F X±SO t p 

Hot wet months 3 ± 1.02 

(Aug. & Sep.) 

n=IOO 7.22 <0.001 

Cold dry months 1.12±1.14 

(Jan. & Feb.) 

n=lOO 

Table (8): The correlation between aflaloxins level and residence in jaundiced 

neonates . . 
-

Residence \N. AF X±SD t p 

Rural 8.60 ± 2.5 

n=ISO 2.3 1 <0.05 

Urban 7.50 ± 1.9 

n=SO 

82 
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Flg(1) Percentage of different types of aflatoxins among 
cases and controls 
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Fig.(2) Reduction in body weight among jaundiced neonates 
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