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T h e  Effect  of  2- E t h y l i s o t h i o n i c o t i n a m i d e  (TH~a~)  
o n  the  A s c o r b i c  Acid  and C h o l e s t e r o l  C o n t e n t  of  

the  A d r e n a l  G l a n d s  in Rat s  

I t  has  been  sugges ted  in severa l  inves t iga t ions  t h a t  
an t i tube rcu lous  drugs,  isoniazid ( INH) and  pa ra - amino -  
salisylic acid (PAS),  cause changes  in  t he  o rgan i sm which  
resemble  those  caused  b y  ad renocor f i co t roph in  (ACTH). 
In  an ima l  expe r imen t s ,  t h e  ascorbic  acid and  choles terol  
c o n t e n t  of t he  ad rena l  g land  is r educed  a f t e r  re la t ive ly  
h igh  I N H  doses  a-~ a n d  the  concen t r a t i on  ot  p l a sma  17- 
hyd roxyco r t i cos t e ro ids  is increased ~. Similar  changes  
have  been  d e m o n s t r a t e d  a f t e r  the  admin i s t r a t i on  of PAS,  
i.e. a decrease  in t h e  ascorbie  acid and  choles tero l  level ~ 
and  an  increase in t he  17-hydroxycor f icos te ro ids  a of t h e  
ad rena l  gland.  

2 -E thy l i so th ion ico t inamide  (THla~) which  was  syn-  
t he t i s ed  b y  LIBERMANN in 1956, has  been  in clinical use 
a re la t ive ly  sho r t  t ime  and  the re  is l i t t le exper ience  of 
i ts  use and  few repor t s  of an imal  e x p e r i m e n t s L  There  
are no repor t s  in t he  l i t e ra ture  on its effect  on the  h y p o -  
phys ia l - ad rena l  sys tem.  The p r e sen t  work  is a s t u d y  of 
t he  effect  of T H ~ a  on the  we igh t  and  ascorbie acid a n d  
choles terol  c o n t e n t  of adrena l  g lands  in ra ts .  

The  e x p e r i m e n t a l  an imals  used were 90 female  r a t s  
weighing  210-290 g, aged a b o u t  one year .  T h e y  were  
d iv ided  in to  groups  oI equa l  weight ,  each  group  cons is t ing  
of  10 ra ts .  TH~a~ (Trescatyl)  ~, 100 mg/kg  of b o d y  weight /  
24 h, was admin i s t e r ed  in a suspens ion  of  2 ml  of w a t e r  
b y  c a t h e t e r  in to  t he  s tomach .  The  con t ro l  an imals  were  
g iven  t h e  co r respond ing  a m o u n t  of water .  The  exper i -  

m e n t a l  per iod  was 1, 3 and  5 days,  a f te r  which  the 
an imals  were weighed and  killed by~ decap i t a t i on  on the 
first,  t h i rd  and  f i f th  day .  All the  an imals  were killed a t  
10-12 a.m. The adrena l  g lands  were  careful ly  f reed from 
the  su r round ing  t issue and  weighed  on a tors ion  balance. 
The  r igh t  ad rena l  of each  r a t  was  homogen i sed  in 4% 
t r ich lorace t ic  acid a n d  the  to ta l  ascorbic  acid c o n t e n t  of 
t he  h o m o g e n a t e  was  d e t e r m i n e d  b y  the  m e t h o d  of 
SCHAFFERT and  KINGSLEY s. The  lef t  ad rena l  g land was 
homogen i sed  in acet ic  acid a n h y d r i d e  a n d  t h e  tota l  
choles tero l  was  d e t e r m i n e d  in t he  h o m o g e n a t e  according 
to  LEPP~NEN 9. S t u d e n t ' s  ' t '  t e s t  was  used in t he  staffs- 
t icaI  analys is  of t he  resuIts.  

The resul ts  are  shown  in Tables  I and  II .  No signif icant  
difference was es tab l i shed  b e t w e e n  the  var ious  groups 
in t h e  we igh t s  of t he  e x p e r i m e n t a l  an imals  and  the  
adrena l  glands.  The ascorbic  acid c o n t e n t  of t h e  adrenal  
gland was  s igni f icant ly  depressed  in all the  exper imenta l  
groups  2 h af ter  t he  a d mi n i s t r a t i o n  of TH~a:4. In  the  
an imals  receiving t r e a t m e n t  fdr 1 day  and  3 days ,  the  
change  was h igh ly  s ignif icant  ( P  < 0.001) c o mp a r e d  wi th  
the  cont ro ls ;  in the  an imals  t r e a t e d  for 5 days,  s ignif icant  
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Tab. I 

The effect of 100 mg]kg of perorally administered THlzla on the body weight, the weight of the adrenal glands, ascorbic acid and cholesterol 
content of the adrenal gland (mean and S.E.) of the rat determined 2 h (Table I) and 14 h (Table II) after the last TH181a administration 

Treatment Number Initial weight of Final weight Vteight of Ascorbic acid Cholesterol 
experimental the adrenal glands 
animals 

g g mg y/nag P 7[mg 

Control 20 248 251 57.2 2.98 40.0 
6.1 6.4 1.8 0.10 1.4 

THx~I~ 1st day 10 247 249 53.7 2.19 ~ 0.001 36.2 
9.0 8.8 3.4 0.18 3.2 

THlala 3rd day 10 249 246 62.6 2.25 ~ 0.001 34.3 
9.7 9.3 2.7 0.16 3.6 

TH:a:a 5th day 10 250 247 62.0 ~.58 ~ 0.01 34.2 
8.1 8.4 1.6 0,10 2.8 

Tab. II 

Treatment Number Initial weight of Final weight Weight of Ascorbie acid Cholesterol 
experimental the adrenal glands 
animals 

g g mg 7/mg y/mg P 

Control 10 246 248 58.0 2.89 39.0 
7.8 8.1 3.2 0.12 2.9 

THin:4 1st day 10 249 259 55.1 2.66 49.7 < 0.05 
8.5 8.3 2.8 0.09 4.1 

THIa:a 3rd day 10 245 245 58,2 2.77 51.3 ~ 0.01 
9,0 9.2 2.8 0.12 2.6 

THI31~ 5th day 10 250 249 62.7 2.74 60.4~ 0.001 
9.7 10,0 3,7 0.20 4.2 
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( P  <: 0.01). T h e  va lues  were no rma l i s ed  in all  t h e  
groups  14 h a f t e r  t he  a d m i n i s t r a t i o n  of THI,I~. 

None  of t h e  g roups  showed  a s ign i f ican t  d i f ference 
f rom t h e  con t ro l s  in  t h e  cho les te ro l  c o n t e n t  of t h e  a d r e n a l  
g land  2 h a f t e r  t h e  a d m i n i s t r a t i o n  of t h e  drug.  T h e  va lues  
h a d  r i sen  s ign i f i can t ly  in  all  t h e  e x p e r i m e n t a l  g roups  
a f t e r  14 h. The  change  was  s ign i f ican t  in  t he  g roup  
t r e a t e d  for 24 h ( P  < 0.05) a n d  t h a t  t r e a t e d  for 3 d a y s  
( P  < 0.01) a n d  h i g h l y  s ign i f i can t  ( P  < 0.001) in  t h e  
g roup  t r e a t e d  for  5 days .  

T h e  ascorb ic  ac id  level  of the  a d r e n a l  g land  is used 
ex t ens ive ly  in  a n i m a l  e x p e r i m e n t s  as a n  i n d i c a t o r  of 
ad r enoco r t i c a l  a c t i v i t y  l°,H. T h e  choles te ro l  c o n t e n t  of 
t he  a d r e n a l  g l a n d  h a s  also b e e n  found  to  decrease  w h e n  
a d r e n o c o r t i c a t  a c t i v i t y  increases  and ,  on  t h e  o t h e r  h a n d ,  
a decrease  in a c t i v i t y  seems to  be  a c c o m p a n i e d  b y  a n  
e l eva t ion  of the  choles te ro l  c o n t e n t  wh ich  var ies  g r e a t l y  
in t h e  d i f f e ren t  a n i m a l  species x~,l~. 

T h e  re su l t s  o b t a i n e d  in t h e  p r e s en t  i n v e s t i g a t i o n  show 
t h a t  TH~14 increases  ad r enoco r t i c a l  a c t i v i t y .  W h e t h e r  
t h i s  s t i m u l a t i n g  in f luence  is t r a n s m i t t e d  on ly  via t h e  
hypophys i s ,  or  w h e t h e r  TH~3~4 is also capab l e  of s t imu-  
l a t i n g  t h e  a d r e n a l  co r t ex  di rect ly ,  is a ques t i on  t h a t  ha s  
st i l l  to  b e  solved.  I t  h a s  b e e n  s h o w n  t h a t  I N H  s t i m u l a t e s  
t he  a d r e n a l  co r t ex  also in  h y p o p h y s e c t o m i s e d  r a t s ' ,  whe-  
re as  P A S  doesno t  s t i m u l a t e  i t  d i r ec t ly  s. W h e t h e r  THla  H 

is able  d i r ec t ly  to  s t i m u l a t e  t h e  a d r e n a l  co r t ex  is a 
p o i n t  t h a t  requ i res  f u r t h e r  s tudy .  

Zusammen/assung. Bei  ein-  bis  f i in f tag iger  V e r a b -  
r e i c h u n g  yon  100 m g  2-Aethylisothionicotinamide (THI3a4)/ 
kg  pe ro ra l  k o m m t  es be i  R a t t e n  n a c h  2 h zu e iner  Ab-  
s e n k u n g  des  Ascorb ins / iu regeha l t s  in  den  N e b e n n i e r e n .  
N a c h  14 h is t  de r  Ascorb ins~iuregehal t  de r  N e b e n n i e r e n  
wieder  n o r m a l  geworden.  N a c h  2 h w u r d e n  ke ine  b e d e n -  
t e n d e n  Ver / i nde rungen  im Cho le s t e ro lgeha l t  d e r  N e b e n -  
n ie ren  b e m e r k t ,  dagegen  s t ieg de r  Cho le s t e ro lgeha l t  n a c h  
14 h. s t a r k  an.  Bei  den  a b s o l u t e n  G e w i c h t e n  w u r d e n  
ke ine  b e d e u t e n d e n  U n t e r s c h i e d e  b e o b a c h t e t .  Die  Resu l -  
r a t e  zeigen, dass  TH1314 die ad renocor t i ca l e  A k t i v i t A t  
s te iger t .  
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D e r  ( ) b e r t r i t t  v o n  A n t i k 6 r p e r n  g e g e n  

N a h r u n g s m i t t e l - A n t i g e n e  i n  d i e  F r a u e n m i l c h  

D e r  Nachwe i s  yon  Antik6rpela~ in de r  F r a u e n m i l c h  i s t  
w i e d e r h o l t  be sch r i eben  w o r d e n  1-*. I n  d e n  b i s h e r  ve r -  
6ffentlichten A r b e i t e n  w u r d e  die Frauenmileh f a s t  d u r c h -  
weg auf  i h r en  G e h a l t  a n  I m m u n s t o f f e n  gegen K r a n k h e i t s -  
e r rege r  u n t e r s u c h t .  S t u d i e n  f iber A n t i k 6 r p e r  gegen un -  
be l eb t e  A n t i g e n e  w u r d e n ,  w e n n  wi r  y o n  den  U n t e r -  
s u c h u n g e n  W I T E B S K Y S  5 f iber  da s  V o r k o m m e n  v o n  
R h e s u s a n t i k 6 r p e r n  in  de r  F r a u e n m i l c h  absehen ,  b i she r  
n i c h t  v o r g e n o m m e n .  

Diese  Lficke auszufi i l len,  w a r  im R a h m e n  unse re r  se i t  
J a h r e n  d u r c h g e f i i h r t e n  U n t e r s u c h u n g e n  f iber  die Bedeu-  
t u n g  yon  L e b e n s m i t t e l a n t i g e n e n  u n d  A n t i k 6 r p e r n  eine 
n o t w e n d i g e  Aufgabe ,  de ren  L 6 s u n g  G e g e n s t a n d  de r  fol- 
g e n d e n  A u s f i i h r u n g e n  ist. 

Methode. F r a u e n m i l c h :  Die f r t ihes tens  a m  4. T ag  post 
partum g e w o n n e n e n  M i l c h p r o b e n  w u r d e n  d u t c h  Zen t r i fu -  
g ieren  (30 m i n  bei  3000 U m d r e h u n g e n ] m i n )  e n t f e t t e t ,  in-  
dem wir  die F e t t s c h i c h t  d u r c h  Appl iz ie ren  v o n  zwei 
L6che rn  d u r c h b r a c h e n  u n d  das  fe t t f re ie  M e d i u m  ab-  
p i p e t t i e r t e n .  Ansch l i e s send  wurde  das  fe t t f re ie  M e d i u m  
30 m i n  bei  56°C i n a k t i v i e r t .  

Nachweis yon Antik6rpelal gegen Kuhmilch in Frauenmilch 
4--48 Tage post partum (70 untersuchte Frauen) 

AnzahI Miitter Titer tier AntikSrper gegen Kuhmilch 

4 1 : 160-320 
8 1 : 4 0  
5 1 : 2 0  
3 1 : 1 0  
4 1: 5 

Total 
24 = 34,3% positiv 
29 = 41,4~/~ fraglich 
17 = ~4,3% negativ 

H~ tmagg lu t i na t i ons t e s t :  SVir f f ih r ten  den  Tes t  in  de r  
\Veise aus,  dass  wi t  fa l lende  V e r d f i n n u n g e n  (1:5,  1 :10  
usw. bis 1 : 320 in Verona l -Puf fe r )  de r  e n t f e t t e t e n  F r a u e n -  
m i l c h p r o b e n  in R 6 h r c h e n  b r a c h t e n ,  die gleiche V o l u m i n a  
t a n n i n i s i e r t e r  u n d  m i t  K u h m i l c h  b e l a d e n e r  O - E r y t h r o -  
c y t e n  e n t h i e l t e n  (Methode  s iehe bei  6 u n d  7). De r  pos i t ive  
Ausfa l l  i s t  d u t c h  die B i l d u n g  eines c h a r a k t e r i s t i s c h e n  
B o d e n s a t z e s  m i t  g e z a c k t e m  R a n d  g e k e n n z e i c h n e t ,  we lche r  
s ich  d u r c h  S c h t i t t e l n  n i c h t  h o m o g e n i s i e r e n  1/~sst. Beson-  
ders  d e u t l i c h  wi rd  eine er fo lg te  H{ imagg lu t ina t ion ,  w c n n  
m a n  den  A n s a t z  e twa  15 h bei + 4°C s t e h c n  1/isst und  i h n  
ansch l i e s send  w/ ih rend  10 ra in  bei  2000 U m d r e h u n g e n / m i n  
zen t r i fug ie r t .  

Resuttate. W i r  u n t e r s u c h t e n  m i t  d e r  o b e n  er~viihnten 
Me thode  Mi l chp roben  yon  70 F r a u e n  in de r  \Veise, dass  
wi r  die a n  verschiedenen T a g e n  e r h a l t e n e  Milch au f  i h r en  
G e h a l t  a n  A n t i k 6 r p e r n  gegen K u h m i l c h  prf i f ten.  ~Vie aus  
de r  Tabel le  e r s ich t l i ch  ist,  k o n n t e n  A n t i k 6 r p e r  in  de r  
Milch v o n  24 s t i l l enden  F r a u e n  nachgewie sen  werden .  Bei  
29 P r o b e n d e n  f i e l d e r  H i i m a g g l u t i n a t i o n s t e s t  f ragl ich  u n d  
bei  17 n e g a t i v  aus  (s. Tabel le) .  

Das  V o r k o m m e n  yon  A n t i k 6 r p e r n  in der  F r a u e n m i l c h  
is t  Schwankungen u n t e r w o r f e n ,  was  die m e h r m a t i g e  U n t e r -  
s u c h u n g  de r  Milch de r  g le ichen  M u t t e r  a n  v e r s c h i e d e n e n  
T a g e n  deu t l i ch  e r k e n n e n  liess. Die  F i g u r  1 zeigt  a m  Bei-  
spiel  v o n  dre i  s t i l l enden  Mf i t t e rn ,  de ren  Milch s i e b e n m a l  
(bzw. sechsmal)  zu v e r s c h i e d e n e n  Ze i ten  u n t e r s u c h t  
wurde ,  dass  d e r  K u h m i l c h - A n t i k b r p e r t i t e r  in  de r  F r a u e n -  
mi lch  e rheb l i ch  var i ie r t .  Es  i s t  d e m n a c h  a u c h  a n z u -  
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