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In e a r l i e r  s tudies  Ann . ,  (1969)~ ADAMOVIC et  a l .  (1971) it 
was  es tabl i shed that  s ignificant  amounts  of organochlor ine  insec t i c i -  
des ,  espec ia l ly  DDT de r iva t ives ,  were  p re sen t  in human mi lk .  Com-  
pared  with cows milk,  human milk contained 20 t imes  the amount 
of the insect ic ide  Ann. ,  (1969)~ ADAMOVIC et al .  (1970). When 
compar ing  the daily intake of DDT der iva t ives  through food and the 
daily excre ted  amounts  of the insect ic ide  through human mi lk ,  a 
" s u r p l u s "  amount of the insect ic ide  excre ted  is  revealed  ADAMOVIC 
et  al .  (1971, 1971a). It is a s sumed  that  this " su rp lus"  a r i s e s  due to 
the mobil ized concentra t ion of the DDT der iva t ive ,  e spec ia l ly  pp '  
DDE,  p re sen t  in the m o t h e r ' s  body ADAMOVIC and SOKIC (1973). 

This  study r e p r e s e n t s  a continuation of our  recen t  works  
ADAMOVIC et al .  (1971, 1971a), ca r r i ed  out under m o r e  organized 
conditions with the a im  of ver i fy ing  the e a r l i e r  acquired data and 
render ing  the required  co r r ec t i ons .  

M a t e r i a l s  a n d  M e t h o d s  

The work was conducted in coopera t ion  with the Special  
Hospital  for  P r e m a t u r e  Children in Be lgrade .  Two groups,  each 
consis t ing of f ive b r e a s t - f e e d i n g  m o t he r s ,  were  se lec ted .  Group A 
consisted of mo the r s  feeding one infant and group B was feeding 
twins~ During the p r e p a r a t o r y  work for  the r e s e a r c h  spec ia l  a t ten-  
t ion was given to the se le i t ion  of the par t ic ipants~ 

This ,  thus provided a fa i r ly  homogenous s t ruc tu re  of the 
groups:  

- of s i m i l a r  group (26 + - 3)$ 
- city inhabitants~ 
- hot engaged in p rofess ions  which might  affect  the resul ts$  
- bave s i m i l a r  previous  exper i ences  in number  of chi ldbir ths  

( f i rs t  chi ldbir ths  exper ience  for  all) and abor t ions  (only 
two women) ~ 
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- that they were expecting a child at about the same t ime (30 
days p r io r  to childbirth); 

- that they had normal  eating habits ; 

In addition to this,  the total amount of excreted milk was 
measured every  day, as was body weight at the beginning and the 
end of the seven day experiment .  

Both groups of part icipants  received the same quantity and 
content of daily meals .  During the experiment  they were not given 
additional foods and also were not taking anticionvulsives on the 
basis  of phenobarbital o r  diphenylhydantion DAVIS et al. (1969) 
KWA LICK (1971). 

The exper iment  lasted for seven consecutive days during 
which t ime the examination of some complete daily meals  (breakfast ,  
lunch, dinner, be tween-meals  snacks,  fruit  and bread) commenced 
a day defore the human milk was examined. A total of seven daily 

meals  was examined. 

The milk of each mother  was taken 5 t imes  during the cour -  
se of 24 hours .  The tes t  sample was the average of that quantity 
taken f rom each individual mother~ a total of 70 samples  of human 
milk were examined. 

The meals  are  f i rs t  roughly homogenized and then with the 
aid of the Sorwal homogenizer  fur ther  ruade into a fine paste .  The 
aliquot par t  is mixed with anthydrous sodium sulphate and dried 
overnight at a t empera tu re  of 40~ Fur ther ,  it was extracted with 
a highly purified petrol  e ther  in a Soxhlet apparatus for 24 hours .  
The crude fat is cleaned up by extract ion with acetoni tr i le  and petrol  
ether  and thenthrough a column of deactivated F lo r i s i l  and elutes 
into two f rac t ions :  petrol  e ther  and 5% ethyl e ther  in petrol  e ther ,  
ADAMOVIC. The aluates are  concentrated to the required volume 
and then analyzed by means of gas-liquid chromatography .  

The samples  of milk are  deproteinized by ethanol, cen t r i fu~d 
and then extracted with ethyl e ther  and twice with petrol  e the r .The  
ex t rac t s  are  combined, evaporated to dryness ,  the residue d isso l -  
ved in petrol  e ther  and subsequently purified as was the crude fat 
1Tlealo 

The ins t ruments  used were Varian Models 1440 and 2740 
with electron capture de tec tors  (H2) and Pyrex  glass  columns:  6'  x 
1/8" filled with a mixture 1.5% O�99 and 1.9% QF-1  (1:1) on Gas 
Chrom Q and 10% DC-200 and 15% QF-1 (1 �9 1) on Gas Chrom Q�87 
100-200 mesh~ the c a r r i e r  gas was prepurif ied ni t rogen.  

Identification is car r ied  out by compar ison of the pure insec-  
ticide substances under the saine conditions as well as measur ing  
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the p-value.  The value is determined by measur ing  the peak height~ 
r e c o v e r y  amounted to 85-102%. Data given in Table 1 and 2 was hot 
correc ted  for r ecove ry .  

R e s u l t s  a n d  D i s c u s s i o n  

In ou t  recent  studies ADAMOVIC et al. (1971, 1971a) 
it was established that a g rea te r  amount of DDT derivat ives  was 
excreted through human milk than is daily taken in by food - Table 
1 and 2. Per t icu la r ly  evident is the disproport ion between the intake 
of pp'DDE and the excreted amount, which is not real ly the case 
with other  der ivat ives  of DDT. This phenomenon of "surplus"  was 
hot observed to occur  with other  insect icides (alpha-, be ta - ,  gamma- ,  
BHC, dieldrin) present  in the tested meals  i . e .  in human milk. 

The second phenomenon observed,  also in ou t  studies of 1971, 
pointed to the significant increase  in the excret ion of this metabolite 
in the milk of breas t - feed ing  mothers  with twins (B) in compar ison 
to the milk of mothers  b reas t - feed ing  one child (A): 0.599 ppm and 
0.126 ppm - Table 1. If by comparing the daily excreted amounts of 
pp 'DDE via milk and amounts  taken through food in both groups of 
par t ic ipants ,  especial ly considering the daily excreted average  quan- 
t i t ies of milk, then these differences a re  par t icular ly  evident." mo-  
thers  of twins (B) excrete  12 t imes more  the amount of pp 'DDE i . e .  
4 t imes  more  than was the total as DDT~ while with mothers  having 
only one child (A) the condition is the opposite - they excre te  only 
about 40% of the total as DDT taken in daily through food - Table 2. 

The defferences were far  too great  in o rde r  that we should 
”  the possible conclusions following f rom the above data.  F i r s t -  
ly, it was n e c e s s a r y  for us to repeat  the experiment  and to mini- 
mize some of the observed shor tcomings ,  dominant amongst  which 
Was the lack in homogeneity in and among the group part icipants  
(age, number  of childbirths,  t ime of lactation and so on}, Apar t  
f rom other  things the average amounts of milk excreted daily were 
fair ly s imi la r  in quantity, in contras t  to the p r io r  case :  854 ml 
(A l} and 950 ml (B1) - Table 2. 

Thus, in contras t  to the p r io r  data, where mothers  of twins 
(B) excreted daily in the i r  milk 12 t imes  more  pp'DDE than that of 
mothers  with one child (A) - Table 2, now data obtained for  both 
groups was s imi la r :  Group A 1 excreted 13 r imes a g rea te r  amount 
of pp 'DDE (161 g a m m a / d a y ) : ' i . e .  3.7 t imes  more  than the total as 
DDT (223 gamma/day)  and group B 1 only 11 r imes g rea te r  amount 
(135 gamma/day} i . e . ,  3 t imes  more  (187 gamma/day}.  Taking into 
account the high level of homogeneity achieved in this work~ we are  
inclined to co r rec t  the ea r l i e r j  provisional  conclusion concerning 
the increased excret ion of the DDT derivat ive by breas t - feeding  
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mothers  with twins. This descr ibed phenomenon is present  thereby 
in all b reas t - feeding  mothers ,  regard less  of number  of infants.  We 
are of the opinion that during the process  of lactation a powerful 
mobilizing p rocess  of the deposited DDT derivat ives  occurs ,  aspe-  
cially of pp'DDE which is then excreted through milk. The high 
ratio existing between DDE/DDT which was on average 78% in the 
examined human milk, also supports  these opinions. The same ratio 
was 68% in the abdominal fatty t i ssue,  the brain,  adrenal  t i ssue  and 
other  human organs found present  in the general  population of Serbia. 

TABLE 1 

A Comparat ive Representat ion of the Content of DDT Derivates  
and Dieldrin in the Milk of Breas t - feeding  Mothers with One 
Infant or  Twins and Thei r  Presence  in all the Daily Meals 

during the Years  1971 and 1974 (expressed in ppm) 

Insec-  

ticide 

pp'  DDE 

pp' DDD 

pp'  DDT 

1 9 7 1  1 9 7 4  

A 

O, 126 

0.006 

B 

0.559 

0.010 

0.120 

total 
daily 
meal  

0.024 

0.008 

0.042 

A 
1 

0.192 

tr~ 

B 1 

0.142 

tr~ 

total 
daily 
meal  
0~ 005 

0~ 003 

0. 011 0~ 048 0~ 048 0. 036 

op'DDT 0.003 0 . 0 0 6  0 . 0 2 3  0 . 0 0 3  0 . 0 0 4  0.004 

total as 
DDT 

0.095 

0.003 

0.198 0.264 0.752 

dieldrin 0.001 0. 004 

0.197 0.024 

0.001 t r .  0.001 

A and A - milk of breas t - feed ing  mothers  with one child 
B and B 1 - milk of breas t - feeding  mothers  with twins 
t r  �99 01001 ppm 

These explanations concerinng presence  of the "surplus"  of 
the DDT derivative in human milk are  also based on the assumption 
that food is the source of 95% of the taken-in and deposited pes t i -  
cides.  However,  if it is established that food is respensible  for only 
50% of the present  pest icides in the human body and that the other  
50% resul ts  frein s t i l l - inconclusively defined sources�87 such as a i r ,  
water ,  dust,  tobacco and cosmet ics  Ann.�87 (1969)3 EDMUNDSON et 
al. (1967) then the above given data will be appropria te ly  corrected.  
Even then, however,  a "surplus"  would exist  which would require  
an explanation. E r r o r s  which would resul t  f rein the individual use 
of cosmet ics  and tobacco could net be avoided in this study. 

283 



TABLE 2 

A Comparat ive Representat ion of the Average Daily Excret ion 
through Milk and the Average Daily Intake through Food of 
DDT Derivates  and Dieldrin in Mothers with One Infant and 

Twins during the yea r s  1971 and 1974 
(expressed in gamma/ to ta l  daily excreted amount of 

milk i . e .  intake of food) 

I n s e c -  

t i c ide  

pp' DDE 67 

pp' DDD 3 

pp' DDT 25 

op' DDT 2 

Total as 
105 

DDT 
%DDE/ 
/DDT 71 

dieldrin t r .  

Average 527 
weight ml 
of milk 
~0 fats 3.8 

1971 

A B 

Daily 

1.056 

intake 
through 
food 

A 
1 

1974 

B 
1 

Daily 
intake 
through 
food 

787 65 161 135 12 

15 20 t r .  t r .  7 

167 112 41 34 29 

2.8 

223 

80 

854 
ml 

4.1 

59 

266 

3.3 

187 

80 

t r .  

950 
ml 

3.7 

83 27 

10.6 9 

1.420 2.659 
ml g 

3.2 5.8 

11 

60 

22 

2. 478 
g. 

5.2 

A and A - breast-fee.ding mothers  with one child 
B and B 1 - b reas t - feed ing  mothers  with twins 
t r .  ™ 0.301 ppm. 

It is in terest ing to note�87 apart  f rom these observa t ions , tha t  
even following reductions in amounts of intake of the DDT derivative 
by 75% through food (Table 1) ,achieved in the last  three yea r s  by 
adhering to res t r ic t ive  measures  and other  regulat ions in Yugoslavia, 
the level of this pesticide in human milk has not reduced significant]y: 

Pesticide Expressed  as DDT Presen t  in Human Milk, in ppm 

1967 0.207, 
1968 0.321, 
1971 0.198, 

1974 0.264 

ADAMOVIC et al. (1970a) 
ADAMOVIC et al. (1970) 
and 0.752 ADAMOVIC et al. 
(1971 ; 1971a) 
and 0.197 (Table 1) 
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This data indicates that a newborn child has a da�8 intake of 
200 gamma of total as DDT through m o t h e r ' s  milk~ This represents 
a 100% increase, in relation te the daily intake of the adult popula- 
tion of Serbia ADAMOVIC et al. (1975). The risk for the youngest 
generation is evident, especially when the upper limit of the tolvrated 
daily intake of pesticides for adults is:  350 gamma/day/person i . e .  
the recommenden intake for children i s  1/10 Of this dosage FAO/ 
/WHO (1972). 
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