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Organochlorine insecticides (0CI) have invaded the environment 
during the last  quarter of a century and consequently become an 
integral part of the "internal mil ieu" of the animal body. 

This raises the question of the toxicological effects of this 
man-made state on l iv ing beings, and in the broader view, the 
biological implications of the ubiquity of OCI. 

The concentration of OCl in the animal body is higher in 
tissues having a high content of l ip ids.  The OCl plasma level is 
a function of the external supply and of the tissue-plasma c i rcu i t .  
Workers occupationally exposed to these insecticides have a higher 
plasma level of OCl than non-occupationally exposed workers (1,2,3). 

The lack of symptoms in people occupationally exposed to OCl 
(except for acute or subacute casualties) led to the supposition 
of the innocuity of the presence of these compounds in the human 
body. Animal experiments and human studies have shown that OCI 
intervene in the metabolism of some xenobiotics as well as some 
natural ly occurring compounds of importance in body processes. 
Thus, OCl affects the function of the nervous system (4,5), the 
detoxication of d i f ferent  compounds, the immunological response to 
environmental hazards (6,7,8), etc. 

As far as the endocrine system is concerned, most attention 
has been paid to the hypophyso-adrenal system following the early 
findings of Nelson and Woodard (9). This paper reports on OCI 
effects on the hypophyso-thyroid system. 

Method 

Protein Bound Iodine (PBI) was determined in the serum of 42 
workers handling OCl pesticides and in a control group of 51 workers 
from another plant, non-occupationally exposed to pesticides. The 
Barber Dry-Ash method ( I0),  part ly modified, was used for PBI 
assessment. 

Results 

The mean serum PBI in the workers non-occupationally exposed 
to OCI was 6.93 ~g%. With occasional exceptions al l  the values 
obtained were within the normal l imi ts .  The workers occupationally 
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exposed to these insecticides had a mean of 5.42 ~g PBI/ lO0 ml 
with all individual values included in the normal range (4-8 pg 
PBI/ lO0 ml). Serum PBI values in the occupationally exposed" 
workers were significantly lower (p ~ 0.01) (Table I ) .  

TABLE 1 

Serum PBI Levels ( ~g/ lOOml) 

IAge 
Group 

A. Non-Occupationally B. Workers Occupationally 
Exposed Workers 

Cases 

20-34 16 

35-44 17 

45-64 18 

TOTAL 51 

Mean + S.D. 

6.70 + 1.26 

7.28 + 1.04 

6.82 + 0.84 

6.93 + 1.12 

Exposed to OCI 

Cases 

26 

8 

8 

42 

Statistical 
Evaluation 

Mean + S.D. A vs. B 

5.26 + 0.42 

5.42 + 0.39 

5.99 + 0.35 

p~= 0.01 

p< 0.01 

p-: 0.02 

5.42 + 0.49 p -= O.Ol 

Comments 

The c l in ical ly  euthyroid state of people occupationally 
exposed to pesticides gives the impression that the hypophyso- 
thyroid system is not influenced by the presence of OCI in the 
human body. 

The findings reported on the effects of DDT and related 
materials on the nervous system (4,5) suggest an increased 
activity of the hypophyso-thyroid axis. The thyroids of rats 
submitted to DDTwere found to be enlarged ( l l )  and showed a 
histological appearance of hyper-function (unpublished data). 
The rate of loss of I~I from the thyroid gland was significantly 
faster for DDT treated rats whereas the rate of oxygen consump- 
tion was unaffected ( l l ) .  Thesefindingssuggested a compensated 
hypothyroidism in chronic administration of DDT in rats. 

In the present study, the PBI serum level is lower in 
workers occupationally exposed to OCI than in controls. Danowski, 
et al (12), and Marshall and Tompkins (13) reported a decrease 
of PBI serum level in two patients treated with o,p'-DDD for 
metastatic adrenal carcinoma. These findings were explained by 
competition between o,p'-DDD and thyroxine for plasma thyroxine- 
binding globulin owing to the presence of two phenyl groups 
attached to the same carbon atom in the chemical structure of 
DDT and related materials, as well as in thyroxine (14) with, as 
a consequence, a diminished PBI level. Large amounts of free 
thyroxine are thus available and metabolized in the l iver. The 
resulting need for thyroxine is satisfied by an eff icient feed 
back. The hypophyso-thyroid axis is consequently working at a 
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higher level and compensates the trend towards a cr i t ical  level 
of thyroxine. 

According to the findings reported in this paper, i t  can be 
assumed that the maintenance of a suitable equilibrium under the 
effect of OCI requires a sustained effort of the hypophyso-thyroid 
system. 

Conclusions 

This paper reports on the level of serum Pal in a group of 
42 workers handling OCI as compared to a control group of 51 
workers not occupationally exposed to these insecticides. 

Practically all the serum Pal values were within the range 
considered as normal. However, the serum Pal was signif icantly 
lower in workers occupationally exposed to OCl when compared to 
the non-occupationally exposed workers (p~O.Ol). 

I t  is suggested that the presence of OCI in the human body 
affects the metabolism of thyroxine. Homeostasis is maintained 
by a sustained effort of the hypophyso-thyroid system. 
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