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The effect  of o ,p ' -d ichlorodiphenyldichloroethane  (DDD), a compound inducing a t rophy of the 
adrena l  co re tx  and blocking s te ro id  production,  on glutathione reduc tase  act ivi ty  was studied. 
As a r e su l t  of feeding dogs with DDD in a dose of 50 m g / k g  body weight for 14 days act ivat ion 
of glutathione reductase  took place in the homogenate,  cy top lasmic  fract ion,  and dis in tegra ted  
mi.tochondria of the adrena ls .  On the addition of DDD in vi t ro the act ivi ty  of the enzyme was 
unchanged. The content  of SH groups  e x p r e s s e d  pe r  100 mg t issue was reduced in the homo-  
genate and in all  subce l lu la r  f ract ions .  If e x p r e s s e d  pe r  100 mg prote in  the level of SH groups 
was lowered only in the m i c r o s o m e s  and the d is in tegra ted  mitochondria .  

KEY WORDS: adrena ls ;  glutathione reductase  in subce l lu la r  f ract ions;  pro te ins  - SH groups; 
o ,p ' -d ic  hlorodiphenyldichloroethane.  

The adrena l s  have a high content of  glutathione but its role in the b iochemica l  p r o c e s s e s  taking place 
in these  glands is not yet  c lear .  The hypothesis  that glutathione par t i c ipa tes  in the reac t ions  of s teroid  
format ion has not been conf i rmed  [10]. Glutathione is known to regulate  the in te rconvers ions  of m i c r o h e t e r -  
ogeneous fo rms  of g lucose -6-phospha te  dehydrogenase  (GPD) in the l ive r  [12]. The g lu ta th ione-glu ta th ione  
reduc tase  (E.C. 1.6.4.2) s y s t e m  can evidently par t ic ipa te  indirect ly  in the p re se rva t ion  of the t e r t i a ry  con-  
f iguration of GPD, a m a t t e r  of g rea t  impor tance  in the mechan i sm of s te ro id  production, Glutathione r e -  
ductase  act ivi ty  in the adrena l s  is inc reased  by the influence of adrenocor t i co t rop ic  hormone [11] and r e -  
duced by hypophysectomy [8]. On the admin is t ra t ion  of o ,p: -dichlorodiphenyldichloroethane (DDD) to dogs 
the functional act ivi ty  of the adrena l s  is dep res sed ,  and this is accompanied  by inhibition of GPD act ivi ty 
[1, 61. 

The object  of this invest igat ion was to de te rmine  glutathione reductase  act ivi ty and the content of SH 
groups in the adrenal  t i ssue  of dogs a f t e r  rece iv ing  DDD. 

EXPERIMENTAL METHOD 

Male dogs were fed with DDD in a dose of 50 mg/kg body weight daily for 14 days. The method of 

preparing the homogenate and of isolating the subcellular fractions of the adrenals was described earlier 

[5]. Parallel investigations were made of the adrenals of experimental and intact dogs. Glutathione reduc- 

tase was determined spectrophotometrically from the decrease in NADP. H 2 at 340 nm [8] and by ampero- 

metric titration on the basis of the increase in glutathione SH groups. 

The substrate mixture for the determination of glutathione reductase contained i0 -3 M oxidized glu- 
tathione, 6 • ~5 M NADP' H 2, and 0.05 M Tris-HC1, pH 7.4. No glutathtene was present in the control 
samples .  
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Fig. 1. Effect of DDD on glu- 
tathtone reductase activity: A) 
increase in SH groups during 
incubation for 6 rain (in ~moles /  
100 mg protein); B) decrease  in 
NADP- H 2 in 6 rain (in pmoles/100 
mg protein); I) homogenate; II) 
cytoplasm; IlI) intact mitochon- 
dria; IV) disintegrated mitochon- 
dria; V) microsomes ;  I) control;  
2) feeding with DDD; 3) addition 
of DDD in vitro. 

In the experiments  in vitro an alcoholic solution of DDD was 
added to the substrate and control  mixtures  at the rate of 0.5 mole 
to 3 ml. The control  for these experiments  consisted of samples  
containing an equal volume of alcohol. The change in optical density 
at 340 nm during the 6 min after  addition of the adrenal fractions 
was recorded with a type EPS-3T (Hitachi) recording spectrophoto- 
mete r  at 26~ The region of l inear decrease  in optical density was 
used to calculate the rate of oxidation of NADP" H 2. The protein 
content was determined by Lowry ' s  method [9] af ter  pre l iminary  
extract ion of the lipids and also by Bramhal l ' s  method [7]. The SIt 
groups were t i trated with 0.001 M AgNO 3 in ammonia buffer. A ro-  
tating platinum electrode was used. 

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S i O N  

The resul ts  of the amperomet r ic  determination o f  glutathione 
reductase showed that the enzyme was present  in all fractions of the 
dog adrenals  studied. The highest enzyme activity was found in the 
cytoplasmic fraction. Similar  resul ts  were obtained previously by 
the spectophotometric method [5]. 

As a resul t  of feeding the dogs with DDD, considerable act iva-  
tion of glutathione reductase took place in the homogenate (P < 0.001), 
the cytoplasmic fraction (P < 0.01), and the disintegrated mitochon- 
dr ia  (Fig. 1A). Similar  results  were obtained by determination of 
the activity of the enzyme on the basis of the decrease  in NADP. H 2 
(P< 0.01, < 0.0!, an4 < 0.05, respectively) (Fig. 1B). DDD did not 
affect the glutathione reductase activity of the intact mitoehondria 
and microsomes ,  On the addition of DDD in vitro no significant 
changes were observed in the activity of the enzyme (Fig. 1), 

tn the dogs receiving DDD the content of SH groups expressed 
per  100 mg tissue was reduced in all subeellular fractions of the 

adrenals  except the cytoplasm (Table 1). If the level of SH groups was calculated per 100 mg protein a de-  
c rease  was observed only in the mic rosomes  and the disintegrated mitochondria. These resul ts  indicate 
changes in the adrenal proteins and, when compared with resul ts  obtained for the brain [4], they are  evidence 
of some degree of tissue specifici ty in the action of DDD. The activation of glutathione reductase observed 
after  feeding with DDD was evidently not the resul t  of d i rec t  interaction between DDD and the enzyme. This 
conclusion is based on the absence of any marked activation of the enzyme by DDD in vitro. In the gluta- 
thione reductase react ion the oxidation of 1 mole NADP" H 2 is accompanied by the formation of 2 moles of 
reduced glutathione. The resul ts  given in Fig. 1 show that the formation of SH groups was grea te r  than ex- 
pected. This was problably the resul t  of repeated reduction of the NADP by endogenous subst ra tes  or  under 
the influence of " subs t ra te - f ree  dehydrogenase" [3]. 

TABLE 1. Distribution of SH Groups in Subcellular Fract ions of the 
Adrenals (M • m) 

Fractions 

H o r a o g e n a t c  

Cytoplasm 
Intact mitochondria 
Disintegrated mito- 

chondHa 
~v~.cro$oInes 

Note. 

In pmoles/100 mg 
wet weight of tissue 
control DDD 

4,84=' ,-0,84 3 7~+_0 24 
' ({O) 

2,80(~)0.26 { ~, 14_+0,3 (,o) 

0 . 3 1 •  O, 94 (9~)0, I 0 
5) 

0,37~0,85 Ooi3• 
(0) ~ (5) 

D , 4 2 •  O, 57 (8• 0.~ 
(I0) 

<0,05 
>0 ,05  
,<O,O01 
<:0,001 
<O,Ol 

In gmoles/100 mg 
protein 

co~rol 
i 

8 I ~ A .  
7,4•  

UT> 
6,0(~70)' 46 
9 ,8•  

(11) 
7 , 1 + 0 , 4 5  

~77) 

Number of experiments  given m parentheses.  

P 
DDD 

02) 
7 , 0 _ * 0 , 6 0  ~ 0 , 0 5  

4 ,44 -  1 ,101 ~ 0 , 0 0 I  
~7) I 

4,7{~10), 59 I < 0 '  Ol 
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If equi l ibr ium of the glutathione reductase  react ion is shifted in the adrenal  t i s sues  toward the r educ -  
tion of glutathione, as it is in o ther  t i s sues ,  act ivat ion of the enzyme on the addition of DDD will cause  a 
dec r ea se  in the NADP. H 2 content in the t issue.  The obse rved  inhibition of the reac t ions  of s teroid  produc-  
tion and, in pa r t i cu la r ,  of l l - .B-hydroxylat ion [2] may  thus be the r e su l t  of act ivat ion of glutathione reduc-  
tase following the NADP- t] 2 def ic iency in the t issue.  
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