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Previous studies regarding the effect of DDT on defence 
systems of the animal body revealed: A. A decrease of gamma 
globulins serum level in p,pt-DDT receiving rats. B. A mode- 
ration of the antibody t i t e r  to ovalbumin (1) and an activa- 
tion of DDT detoxication in p,p'-DDT - ovalbumin receiving 
rats (3),C. In rabbits exposed to p,p'-DDT, an impaired im- 
munological response occurred. The serum gamma globulins (es- 
pecially the 7 S fraction) as well as the antibody t i t e r  
against Salmonella typhi were signif icant ly decreased (2), D. 
The plasma total DDT level was smaller in p,p'-DDT - Salmo- 
nella receiving rabbits than in those receiving only p,p'-DDT 
(2), Our similar findings in rats and rabbits suggested the oc- 
currence of a bidirectional metabolic relationship between the 
fate of a toxic compound in the animal body and the answer to 
the presence of an antigen (soluble or particulate): The pre- 
sence of a toxic compound (p,p'-DDT) in the body leads to a 
moderation in the response to an antigen, while the presence 
of an antigen leads to an increased detoxication of the toxic 
compound. E. DDT moderated the adrenal reaction to surgical 
stress (1). 

F. In people occupationally exposed to DDT, cholesterol 
(4), and serum PBI (5) homeostasis were concerned. 

This paper reports on some biological effects of Diel- 
drin and gamma BHC, as far as rabbit serum proteins and pro- 
tein bound iodine (PBI) are concerned. 

Materials and Method 

Sixty young local strain male rabbits (body weight 1.350 
2.400 kg.) were used. The animals were housed two in a cage 

and fed an ordinary diet ad libitum. 

The animals were distributed into six groups. 
Group I.  (10 rabbits) - controls. 
Group 2. (10 rabbits) - received 3 weekly injections of Sal- 

monella typhi starting two weeks 
after the beginning of the experi- 

ment. 
Group 3. ( 8 rabbits) - received 50 ppm Dieldrin in their 
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Group 4. (12 rabbi ts)  - 

Group 5. ( 8 rabbits) - 

Group 6. (12 rabbi ts)  - 

dr inking water during the f i ve  
weeks of the experiment. 
received Dieldr in as group 3 and 
Salmonella typhi in ject ions as 
group 2. 
received 50 ppm gamma-BHC in the i r  
dr inking water during the f i ve  
weeks of the experiment. 
received gamma-BHC as group 5 and 
Salmonella typhi in ject ions as 
group 2. 

The Die ldr in and the gamma BHC used in these experiments 
were 95 % technical grade. 50 mg Dieldr in or gamma-BHC were 
dissolved in 3 cc ethyl alcohol and brought to I l i t e r  with 
tap water. A 3 %o solut ion of ethyl alcohol was given also to 
the control groups (groups 1 and 2). 

Salmonella typhi (standard antigen) wa~ washed w~th sa- 
l ine and brought t~ a concentration of lxlO U and 5xlO ~ bac- 
te r ia  per ml. ixlO b~cteria were given intravenously in the 8 
f i r s t  in jec t ion ,  5x10 ~ intravenously, in the second, and 5xlO 
in t raper i tonea l ly  in the th i rd  in jec t ion .  

During the experiment four rabbits died; one in group 2 
(Salmonella typh i ; rece iv ing rabbi ts)  and 3 in group 4 (Diel- 
dr in plus Salmonella typhi group). 

The animals were weighed at the beginning and at the 
end of the experiment. 

They were bled one week af ter  the las t  in jec t ion.  A se- 
rum al iquote for  each rabbi t  was separated, inact ivated at 
56 o C for  30 minutes and kept at-20 ~ C for serumoPrOteins es- 
t imations. Another serum al iquote was kept at-20 C for  PBI 
assessment. Plasma was separated and keprat the same tempera- 
ture for OCI assessments. 

Quantitat ion of serum immunoglobulins by single radial 
immunodiffusion method. Quanti tat ion of rabbits 7 S and 19 S 
f ract ions of gamma globulins was done by the method of Fahey 
(6). Fourpl of each serum, undiluted and d i lu ted 1/5 using 
phosphate buffer sa l ine,  Ph 7.2 , 0.15 M (PBS) were inserted 
into wells punched out in 1.5 % agar plates containing goat 

ant i-rabbit~IgG ~ or IgM ~. (d i luted 1/10 with PBS). Pur i f ied 
rabbits 7 S and 19 S ( f ract ion I from Sephadex G-200 of rab- 
b i t  serum prepared by us) were used for standard curves. The 
agar plates were incubated at room temperature. Results were 
read af ter  24 hours for the 7 S f rac t ion  and af ter  72 hours 
for  the 19 S f rac t ion of gamma globul ins. 

Albumin was determined using the Fahey method (6). 5~g 
leophylised ~-globul in f ract ion of~nt i -rabbit  serum albumin 
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were dissolved in 5 ml. PBS andmdiluted 1/10 in the same buf- 
fer .  Crystal ized rabb i t  albumin was used for  the standard 
curve. The resul ts  were read a f te r  12 hours. 

Protein bound iodine (PBI) was assessed using the Barber 
Dry-Ash method (7) par t ly  modified. 

Plasma OCI levels,  One to two ml of plasma were extrac- 
ted by shaking followed by cent r i fugat ion three times with a 
tota l  of 20 ml n-hexane. The 20 ml extract  was evaporated to 
2 ml and cleaned on a f l o r i s i l  column. The volume of the ex- 
t rac t  was then concentrated to 0.5 ml. 5 vl were injected in-  
to a Packard dual electron capture gas chromatograph model 
A-7420-99, having a QF 5 % anda SE3%chromosorb column. 

Results and Comments. 

Table 1 shows the gain in weight for  the six groups of 
rabbi ts .  The Die ldr in  receiving groups (group 3 and 4) have 
a smaller gain in weight which d i f f e r s  s t a t i s t i c a l l y  from the 
controls (group i and 2 respect ive ly) .  

Table 2 summarizes the ranges and mean values of plasma 
organochlorine insect ic ides (OCl). The groups receiving Diel -  
dr in (Group 3 and 4) have Die ldr in  plasma levels of 1.7 and 
1.3 ppb which are s i gn i f i can t l y  d i f f e ren t  from the other 
groups (groups I ,  2, 5 and 6) which did not receive special 
Die ldr in  dosage. Nevertheless the other OCI na tura l l y  occur- 
r ing in food and water were present in an amount more or less 
comparable to the other groups. In the gamma BHC receiving 
groups (group 5 and 6),  the plasma level of BHC (of respec- 
t i ve l y  22.9 and 18.8 ppb) were the highest and s i gn i f i can t l y  
d i f f e ren t  from the other groups which did not receive special 
gamma BHC dosage. The plasma level of the other OCI, natura l ly  
occurring in the animal body, was more or less s imi lar  to the 
other groups. 

Table 3 shows the mean values of serum albumin and serum 
globul ins (7 S and 19 S f rac t ions ) .  

The 7 S f rac t ion  of serum gamma globul ins has the ten- 
dency to increase a f te r  Salmonella typhi administ rat ion.  This 
increase is inh ib i ted by the presence of the given level of 
Die ldr in or gamma BHC. These compounds do not a f fec t  the in-  
crease of the 19 S f rac t ion in rabbi ts  receiving Salmonella. 
The administrat ion of Die ldr in and gamma-BHC brought about an 
increase of serum albumin (group 3 and 5). (p-~O.Ol, p~O.05). 
The serum level of albumin decreased in a cer ta in degree in 
rabbi ts receiving Salmonella (group 2). This depressing ef-  
fect  of Salmonella is bet ter  evidenced in the groups 4 and 6, 
which received respect ively Die ldr in  and gamma BHC plus Sal- 

~Miles Lab. ~Cappel Lab. 
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monella. In other words, the tendency of increase in serum 
levels of gamma globulins af ter  administrat ion of a par t icu-  
lar  antigen (Salmonella typhi)  was prevented by the presence 
of an increased level of Die ldr in or gamma-BHC in the animal 
body, while the increase in serum albumin induced by Die ldr in 
and gamma-BHC was cancelled by the administrat ion of Salmo- 
nella typhi .  These f indings are in accordance wi th our pre- 
vious work. (1, 2). 

A tendency to the decrease of Dieldr in or gamma-BHC 
plasma levels was observed in the Dieldrin-Salmonella and 
the gamma-BHC-Salmonella receiving groups, when compared to 
the groups receiving only Die ldr in or gamma-BHC. These re- 
sul ts confirm the b id i rec t iona l  metabolic re la t ionship bet- 
ween the detoxicat ion of a foreign compound (OCl) in the pre- 
sence of an antigen and the response of the animal body to an 
antigen in the presence of a foreign compound, as we des- 
cribed in our previous work. 

Table 4 shows that Dieldr in and gamma-BHC lead to a s ig-  
n i f i can t  decrease of the serum PBI when compared to the con- 
t ro l  group (p<O.Ol). The administrat ion of Salmonella also 
produced a decrease in the serum PBI level when given alone 
(group 2) or together with Die ldr in (group 4) or gamma-BHC 
(group 6) (p-~O.OZ). 

The decrease of PBI in the case of a high Die ldr in  or 
gamma-BHC leve l ,  may be the resul t  of an increased metaboli- 
sation of thyroxine, since OCl produce l i v e r  SER pro l i f e ra -  
t ion and as a consequence increased microsomal enzyme ac t i -  
v i t y .  A hyperfunctional morphologic appearance of thyroids 
from Die ldr in  treated rats (8) suggests a compensated hypo- 
thyroidism in Dieldr in receiving rats.  

The same f indings in Salmonella receiving rabbits raise 
the problem of the implicat ions for  thyroid hormones homeo- 
stasis in the presence of an antigen. 

Summary. 

Dieldr in and gamma BHC biological  ef fects in rabbits 
were invest igated as far as serum proteins and protein bound 
iodine (PBI) are concerned. 

S ix ty  rabbits were d is t r ibu ted in s ix  groups. Groups I ,  
3, 5 received respect ively 3%o alcohol, 50 ppm Dieldr in in 
3%o alcohol and 50 ppm gamma BHC in 3%o alcohol, as dr inking 
water for the f i ve  weeks of the experiment. Groups 2, 4, 6 
s imi lar  respect ively to groups I ,  3, 5 received in addit ion 
Salmonella typhi in three weekly in ject ions beginning with 
the th i rd  week of the experiment. The Dieldr in receiving 
groups (group 3 and 4) had a smaller gain in weight. 

The tendency of the 7 S f rac t ion  of serum gamma globu- 
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TABLE 4. 
PBI Serum Levels (pgl100 ml) 

Group 

1. Control 

2. Salmonella (S) 

Sta t is t ica l  Evaluation 

Range 
Mean + SD 

Range 
Mean + SD 

7.2 - 7.8 
7.38 + 0.17 

4.1 - 6.0 
5.15 + 0.71 

3. Dieldrin 

4. Dieldrin + S 

5. Gamma BHC 

6. Gamma BHC + S 

Group 1 vs. group 2 

Range 
Mean + SD 
Group I vs. group 3 

Range 
Mean • SD 
Group 1 vs. group 4 

Range 
Mean + SD 
Group 1 vs. group 5 

Range 
Mean + SD 
Group 1 vs. group 6 

p -  0.01 

4.0 - 7.0 
5.60 + 1.00 

p ~ 0.01 

4.4 - 7 . 0  

5.31 + 0.81 
m 

p < 0.01 

5.6 - 7.0 
6.31 + 0.55 

p "~ 0.01 

4.2 - 6.6 
5.40 + 0.95 

p ~ 0.01 
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l ins to increase af ter Salmonella typhi administration (group 
2) was inhibited in the presence of Dieldrin and gamma-BHC, 
received respectively by groups 4 and 6. 

Dieldrin and gamma-BHC receiving groups had a s t a t i s t i -  
cal ly s igni f icant  increase of serum albumin which was inhi-  
bited in the groups receiving in addition Salmonella typhi 
injections (group 4 and 6). 

The amount of plasma Dieldrin or plasma gamma BHC was 
lowered in the presence of Salmonella typhi. 

These findings confirm the bidirect ional metabolic re- 
lat ionship between the detoxication processes of a foreign 
compound (Dieldrin and gamma-BHC) in the presence of an ant i -  
gen, and the response of the animal body to an antigen in 
the presence of a foreign compound as we described in our 
previous work. 

Dieldrin and gamma-BHC caused a s ign i f icant  decrease of 
the serum PBI, when compared to the control group (p-O.Ol). 

Salmonella administered alone or in association with 
Dieldrin or gamma-BHC also produced a decrease in the serum 
PBI level (p-O.Ol). 

The decrease of serum PBI level in OCl receiving rab- 
bi ts confirms the findings we described in people occupa- 
t iona l ly  exposed to OCI. 
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