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The use of  p e s t i c i d e s  may lead to n o n d e s i r a b l e  consequ-  
ences.  As food r e p r e s e n t s  the M a j o r  source of  i n t a k e  of  
DDT and o the r  c h l o r i n a t e d  hydrocarbon p e s t i c i d e  r e s i d u e s  
f o r  genera l  p o p u l a t i o n  (Campbell  et  a l .  1965; Durham et  
a l .  1965; Morgan and Roan 1970) the f i r s t  s tep in e s t i -  
mat ing whether  c h l o r i n a t e d  hydrocarbon p e s t i c i d e s  i n g e s -  
ted th rough  food may have adverse e f f e c t s  on man is  to 
es t ima te  the leve l  of  p e s t i c i d e  r e s i d u e s  in the b lood ,  
I n s e c t i c i d e  t r a n s f e r  from mother  to f e t u s  was observed 
by Denes (1962) ,  and was subsequen t l y  con f i rmed  by a num- 
ber of au tho rs  (Cure l y  e t  a l .  1969; Komarova 1970; O 'Lea-  
ry  e t  a l .  1970; Schvartsman et  a l .  1974; Ba~u l id  e t  a l .  
1978).  

This  paper examines the l e v e l s  of  c h l o r i n a t e d  p e s t i c i d e s  
in  the serum of  mothers and t h e i r  newborns l i v i n g  in 
t h ree  towns - Zagreb,  T i t o v  Veles and Pula - from t h ree  
d i f f e r e n t  r eg ions  of  Yugos lav i a .  Some d i f f e r e n c e s  in 
the amount and type of  a g r i c u l t u r e  and in n u t r i t i o n  man- 
ners are p resen t  in these r e g i o n s  (A. B roda rec ,  persona l  
cemmun ica t i on ) ,  but  the observed mothers were not  occu-  
p a t i o n a l l y  exposed to p e s t i c i d e s .  

MATERIALS AND METHODS 

The serum samples were c o l l e c t e d  at  the Department  of  
P e d i a t r i c s ,  D i v i s i o n  of  ' leonata l  Med i c i ne ,  U n i v e r s i t y  o f  
Zagreb,  and at  the Medica,  Center  T i t ov  Veles and the Me- 
d i c a l  Center  Pula du r i ng  1978"1981.  The samples (N=190) 
were ob ta ined  by v e n i p u n c t u r e  one or two days p o s t p a r t u m  
in  Zagreb and T i t ov  Ve les ,  and immed ia te l y  from u m b i l i c a l  
cord in  Pula.  A f t e r  c e n t r i f u g a t i o n  a t  3000 rpm f o r  20 
min the serum was kep~ f r ozen  in g l a s s - s t o p p e r e d  tubes 
w i t h  n-hexane a t  -20 vC u n t i l  e x t r a c t i o n  which was made 
by a s l i g h t l y  m o d i f i e d  method desc r i bed  by Bloomer et  a l .  
( 1 9 7 7 ) .  The serum (2 ml)  was e x t r a c t e d  t h ree  t imes w i t h  
n-hexane (6 ml) on r o t a r y  shakers .  The combined hexane 
e x t r a c t s  were evapora ted  to a small  volume and ana lysed  
by gas chromatography .  A Hew le t t  Packard 5730A equipped 
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with a 2.8 m x 4 mm ID glass column f i l l e d  with 8% OF-I 
and 4% SF-96 on ~00/120 mesh Chromosorb W was used for 
the analyses. Nitrogen was used as a car r ie r  gas at 45 
ml/min. Temperature of injectRr column, and 63-Ni de- 
tector were 250, ~70, and 300 vC~ respect ively.  

RESULTS AND DISCUSSION 

In serum samples from mothers and the i r  newborns only 
the presence of alpha-HCH, lindane, p,p'-DDE, o,p'-DDT, 
p,p'-DDD and p,p'-DDT could be demonstrated. The ave- 
rage recovery rate for pesticides was 85, 93, 91 and 
101% for lindane, p,p'-DDT, o,p'-DDT, and metabolites 
of DDT respectively. The resul ts  of the analyses are 
presented in Table ~, 2. and 3. All residue levels are 
expressed as ~g/l and have been corrected for recovery 
ef f ic iency.  

Tabl e I. Chlorinated hydrocarbon pesticide concentra- 
tions in the serum of mothers and the i r  ch i ld -  
ren from Zagreb (N=31) 

Pesticide Mean" (n) 

Mothers Children 

alpha-HCH 
lindane 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 

ZDDT 

2.2 _+ 4 .4  (16) 
3 .7  +- 2 .9  (25) 

10.7 -+ 9 .5  (31) 
0 .3 + 0 .9  (4)  
1.2 • 2 .0  (12)  
8.J -+ 9 .9  (26)  

67J .7 

3 0 +_ 4.4 (21) 
6 9 +- 8.0 (26) 
6 4 -+ 3.1 (29) 
I O +- 1.9 (11) 
2 4 _+ 5.9 (17) 
3 2 +- 3.3 (21) 

432.2 

Table 2. Chlorinated hydrocarbon pesticide concentra- 
tions in the serum of mothers and the i r  ch i ld -  
ren from Titov Veles (N=31) 

P e s t i c i d e  Mean" (n)  

Mothers  C h i l d r e n  

alpha-HCH 1.9  + 2 .5  (J4)  2.7 +_ 3 .5  (20) 
l i n d a n e  3 .7  +_ 4 .9  (18) 6 .9  +_ 9.6 (23) 
p,p'-DDE 35.1 +- 35.8 (26) 17.3 • 36.0 (21) 
o,p'-DDT 1.2 +_ 6.2 (2) 2.2 • 12.4 ( I )  
p,p'-DDD 14.7 +_ 68.1 (5) 10.7 + 44.5 (3) 
p,p'-DDT 11.2 • 54.5 (5) 12.9 • 38.3 (4) 

zDDT 2107.7 1438.6 
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Table 3. Chlorinated hydrocarbon pesticide concentra- 
tions in the serum of mothers and the i r  ch i ld -  
ren from Pula {N=33) 

Pesticide Mean" (n) 

Mothers Children 

alpha-HCH I . . 4  • 3 .5 (91 
l i n d a n e  1.7 • 3.2 (15)  
p ,p ' -DDE 11.2 • 8.3 (301 
o ,p ' -DDT < 0.1 (0) 
p,p ' -DDD 0.6 • 1.8 (5)  
p ,p ' -DDT 3.6 • 7.8 (17)  

ZDDT 554.3 

I .9 +_ 5.2 (9)  
2.6 • 4.9 (12) 
6.3 _+ 11.1  (23) 
0.9 + 5.0 ( I )  
2.8 • ]3.3 (5) 

34.3 • 171.5 (14) 
1491.2 

The means are ~g/I• (n) =number of posit ive samples, 
~DDT = p,p'-DDT+o,p'-DDT§ (p,p'-DDE+p,p'-DDD) 

Since concentrations vary considerably, differences bet- 
ween serum levels of pesticides in samples were determi- 
ned using t-method at P<O.05 and P<O.01, and regression 
coef f i c ien t  at P<O.01. Results showed that the concen- 
t ra t ions of p,p'-DDE, p,p'-DDT and lindane between c i -  
t ies have been s t a t i s t i c a l l y  d i f fe ren t .  Namely, the 
mothers' serum from Pula contained s i gn i f i can t l y  less 
lindane than that from Zagreb and Titov Veles (P<O.05). 
In Pula mothers' serum p,p'-DDT concentrations were slg~ 
n i f i can t l y  lower than in mothers' serum from Zagreb (P< 
<0.05). Mothers" serum from Titov Veles contained s ig-  
n i f i can t l y  more p,p'-DDE than mothers' serum from Zagreb 
and Pula (P<O.01). In the ch i ldren 's  serum only a d i f -  
ference in lindane concentrations was observed. The 
ch i ldren 's  serum from Pula contained less lindane than 
that from Zagreb and Titov Veles (P<O.01 and P<O.05 res- 
pect ively) .  For other insect ic ides the observed d i f f e -  
rences were not s t a t i s t i c a l l y  s ign i f i can t ,  but s i g n i f i -  
cant differences in insect ic ides levels between mothers 
and the i r  newborns were observed for l indane, p,p'-DDE 
and p,p'-DDT in Zagreb (P<O.05, P<O.05 and P<O.01 res- 
pect ively) and in Pula and Titov Veles for p,p'-DDE only 
(P<O.05 I. Greater amounts of p,p'-DDE and p,p'-DDT, but 
not of l indane, were found in the mothers' serum from 
Zagreb and only for p,p'-DDE in Titov Veles and Pula. 

For each set of samples a regression was calculated to 
determine the mother/child~dependency. Some of the ex- 
treme values were not taken into account (N=871. A s ig-  
n i f i can t  regressive coef f i c ien t  was found for p,p'-DDE 
and lindane only (0.29 and 0.28 respect ively,  P<O.01). 
At the p rac t i ca l l y  same mean levels of total  DDT in the 
mothers and the i r  newborns (35.0 and 35.4 respect ively)  
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the ratio DDE/total DDT was 0.54 for  the mothers and 
0.28 for the newborns. This difference may suggest a 
less ef f ic ient  placental interchange for DDE than for 
DDT. A probabil i ty of decreased capabil ity in the em- 
bryo and neonate to convert DDT to DDE has not to be 
discarded. 
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