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Effect of [Aibl]-ACTHtl-18)NH2 ~ on arterial pressure in rat. 

rats. [fl-Ala 1, D-Phe  7, Orn~51-ACTH(1-18)NH~(II ) at  a 
dose of 0.25 mg/kg  decreased the  tai l  blood pressure by  
40-50 m m  Hg  in in tac t  rats  and its po tency  was a lmost  
equal  to t h a t  of I. On the  whole, I, I I ,  and synthet ic  
porcine A C T H  seemed to have  a similar  depressor 
potency.  

Previous  exper iment  in this  l abora tory  have  shown 
t h a t  the  re la t ive  M S H  potencies against  h u m a n  fl-MSH 
in v ivo  of I, I I  and synthe t ic  porcine A C T H  were 1, 100 
and 0.2 on weight  basis respect ive ly  4, 5 and thei r  A C T H  
potencies  were 480, 6 and 180 uni ts /mg,  respect ive ly  6,7. 
These results suggest t h a t  the  depressor ac t iv i ty  of A C T H  

pept ides m a y  no t  be correlated wi th  thei r  melanocyte-  
s t imulat ing and adrenal -s t imula t ing  act ivi ty .  

Since the  depressor  response to A C T H  seemed to v a r y  
f rom species to species ~, fur ther  studies regarding this 
are now in progress. 
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The Accumulation Pattern of Ingested Gossypol  in Selected Organs of the Rat 

J. N. TONE and D. IR. JENSEN 

Department o/Biological Sciences, Illinois State University, Normal (Illinois 61761, USA), 11 September 1975. 

Summary. Bound gossypol levels in the  spleen and kidney of rats  ingest ing d ie ta ry  gossypol (0.98%) var ied  direct ly  
wi th  the  feeding intervals  of 6, 14, 28 and 35 days. Free  gossypol level iri the  kidney,  spleen and lungs increased for 
14 days and then  tended  to decrease as the  feeding period was extended.  

Die ta ry  gossypol accumulates  in var ious  organ tissues 
of swine 1. Studies have  shown t h a t  the  gossypol con- 
centra t ion in swine tissue is d i rec t ly  re la ted to the  level 
of free gossypol consumed and to the  dura t ion  of the  
feeding period, up to 28 days ~ The adminis t ra t ion  of a 
single dose of 14C-labeled gossypol to rats  resulted in an 
ini t ial  h igh concent ra t ion  of 1~C in those organs most  
l ikely invo lved  in the  e l iminat ion of gossypol 8. However ,  
~C-rad ioac t iv i ty  in the  spleen, lungs, and kidneys was 
undetec ted  by  13 days post- inject ion.  The  l iver  re ta ined 
a high radioact iv i ty .  The  relat ionship of the  dura t ion  of 
the  gossypot feeding period to gossypol accumula t ion  in 
organ tissues of the  ra t  have  no t  been reported.  This in- 
ves t igat ion was designed to de termine  the  dis t r ibut ion of 
gossypol and its pa t t e rn  of accumula t ion  i n  selected 
organs of rats  ingest ing gossypol for feeding periods of 
va ry ing  durat ion.  

Methods. Male rats (56 days of age) of the  H o l t z m a n  
strain were housed indiv idual ly  in metabol i sm cages under  
uniform condit ions of l ight  (10 h light,  14 h dark) and 
t empera tu re  (68-72 F). Animals  were r andomly  divided 
into 2 diet  groups. The  composi t ions of the  control  and 
exper imenta l  diets are shown in Table  I. The  animals  in 
each diet  group were atso r andomly  subdivided into 4 
groups of 9 animals,  each subgroup corresponding to 
feeding intervals  of 6, 14, 28, and 35 days. The  liver, 
kidneys,  spleen, and lungs were collected at  the  end of 
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each  feeding  period.  T h e  o rgans  were s to red  a t  - 2 0 ~  
un t i l  a n a l y s e s  were m a d e  for free and  b o u n d  gossypo lL  

Results  and discussion. T h e  resu l t s  f r om o rgan  ana ly se s  
for free a n d  b o u n d  gossypol  are p r e s e n t e d  in Tab le  II .  
T h e  c o n c e n t r a t i o n  of b o u n d  gossypol  in t he  l iver  a n d  
sp leen  inc reased  a c c u m u l a t i v e l y  d u r i n g  t h e  35-day  feed- 
ing  per iod.  I t  h a s  been  r epo r t ed  t h a t  t he re  is no ac- 

Table I. Composition of rations 

Percentage 

Cottonseed meal ~ 20.00 
Purified soybean protein 10.00 
Corn oil 10.00 
Salts USP XIV 4.00 
Cornstarch 30.20 
Purified cellulose 2.00 
Corn dextrose 23.00 
B vitamins b 0.05 
Choline chloride 0.20 
Vitamins A and D mixture ~ 0.05 
NaC1 0.50 

c u m u l a t i v e  increase  in pig  l iver  gossypol  c o n c e n t r a t i o n  
b e y o n d  a feeding  per iod  of 28 d a y s  2. The  lack  of f u r t h e r  
a c c u m u l a t i o n  was  a t t r i b u t e d  to a r educed  feed i n t a k e  as 
t he  d u r a t i o n  of t h e  feed ing  per iod  was  increased.  The  
e x p e r i m e n t a l  r a t s  in th i s  s t u d y  did n o t  e x h i b i t  a depres-  
sed food i n t a ke  t h r o u g h o u t  t h e  35-day  feed ing  period,  
however ,  t he re  was  a depress ion  in g r o w t h  e x h i b i t e d  b y  
t he  e x p e r i m e n t a l  a n i m a l s  d u r i n g  each  feeding  i n t e rva l  
(Table III) .  The  r epo r t  t h a t  gossypol  c o n c e n t r a t i o n s  in 
o rgan  t i s sues  are d i rec t ly  r e l a t ed  to  t h e  level  of free gos- 
sypo l  c o n s u m e d 2  m a y  a c c o u n t  for  increased  b o u n d  gos- 
sypo l  c o n c e n t r a t i o n s  in t he  l iver a n d  spleen.  The  accu-  
m u l a t i o n  of h i g h  c o n c e n t r a t i o n s  of b o u n d  gossypol  in t h e  
l iver a n d  spleen  m a y  be due  to  t i le i n v o l v e m e n t  of t hese  
o rgans  in t h e  e l im ina t i on  of gossypol .  I t  h a s  be e n  p o s t u -  
l a ted  t h a t  gossypol  loca ted  in o the r  t i s sues  is re leased  
a n d  s u b s e q u e n t l y  depos i t ed  in t he  l iver a n d  spleen  s. T h e  
che la t ion  of gossypol  w i t h  t he  large q u a n t i t i e s  of i ron Jn 
t h e  l iver  a n d  spleen  m a y  also c o n t r i b u t e  to  t h e  h igh  con-  
c e n t r a t i o n  of b o u n d  gossypoI  f o u n d  in t he se  organs .  T h e  
level of b o u n d  gossypo l  in t he  k i d n e y  was  h i g h e s t  a t  t h e  
end  of t he  14-day feeding  in t e rva l  a nd  t h e n  u n d e r w e n t  
a m a r k e d  r e duc t i on  t h r o u g h  t he  28-day  a n d  35-day  

�9 Degossypolized cottonseed meal was used in the control diet. The 
eottonseed in the experimental diet contained 0.98% free gossypol. 
~Deseribed by OLTJEN et al. 4. ~ 20,000 IU and 2,500 USP 
units/g of vitamin A and D, respectively. 
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Table II. Gossypol content of organs of rats fed a gossypoi-containing diet~ 

Organ Gossypol Form Days on diet 

6 14 28 35 

Liver 
F 82.1 ~ 7.3 35.2 • 4.9 68.8 4- 3.8 
B 46.9 -E 15.7 131.9 4- 17.7 233.7 ~ 17.9 

Kidney 
F 101.2 4- 9.4 125.4 i 20.4 34.8 -4- 13.2 
B 36.4 :~z 16.8 106.2 • 38.5 21.5 • 5.8 

Spleen 
F 87.2 4- 47.3 142.2 -b 23.4 45.1 ~- 17.0 
B 0.0 ~ 0.0 275.5 4- 66.0 906.7 • 299.7 

Lungs 
F 39.6 ~_ 12.2 93.2 i 7.9 9.9 i 3.7 
B 25.6 -t= 8.1 90.6 i 56.8 183.2 ~ 22.6 

92.0 ~ 16.7 
273.4 4- 7.0 

30.9 ~ 11.7 
8.0 • 3.5 

36.8 q- 13.9 
1,407.0 ~ 266.5 

19.4 4-1 7.3 
140.0 4- 19.0 

aMean values (~xg/g wet tissue) • SE. 

Table III. Effect of gossypol-eontaining diet on weight response of rats 

Body weight (g) Days on diet 

6 14 28 35 

Initial 
Control 198.2 ~- 4.4 198.8 =z 5.2 199.8 -~ 4.2 200.9 -L 4.3 
Experimental 199.0 + 4.8 197.8 -4- 4.9 200.2 4- 4.6 200.6 4- 4.6 

Final 
Control 213.0 -4- 8.2 240.2 -4- 9.8 328.0 • 12.4 352.8 =z 10.4 
Experimental 166.0 i 10.4 117.0 :~ 7.2 174.3 -E 9.7 167.6 :t: 8.3 

�9 Mean values ~ SE. 
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feeding intervals.  Bound gossypol concent ra t ion  in the  
lungs increased accumula t ive ly  th rough  the  28-day feed- 
ing in te rva l  bu t  demons t ra ted  a decline at  the  end of the  
35-day feeding interval .  

Free  gossypol levels in the  kidney,  spleen and lungs 
were greates t  dur ing the  shorter  feeding periods and 
general ly displayed decreased levels a t  the  end of the  
28- and 35-day feeding periods. W i t h  the  except ion of 
the  14-day feeding period, the  free gossypol concent ra t ion  
in the  l iver  remained near ly  constant .  

Al though  this  s tudy  was of re la t ive ly  short  durat ion,  
i t  clearly indicates the  wide d is t r ibut ion  of gossypol in 
the  organs of the  rat.  I t  also adequa te ly  establishes the  
relat ionship be tween the  dura t ion  of gossypol ingestion 
and the  accumula t ion  of gossypol in the  organs of the  
rat.  If  gossypol is an accumula t ive  poison, its concentra-  

t ion in each organ should v a r y  wi th  the  dura t ion  of the  
ingest ion period. This was found to be the  case for bound 
and to ta l  (bound plus free) gossypol concentra t ions  in 
the  l iver  and spleen, bu t  not  for the  kidneys and lungs. 
I t  is apparen t  t h a t  to ta l  gossypol levels in the  kidneys 
and lungs reach a m a x i m u m  and then  decrease as the  
length  of the  feeding period is increased. A possible ex- 
p lana t ion  m a y  be t h a t  there  is a shift  of accumula ted  
gossypol in the  kidneys and lungs to o ther  organs. The  
presence of two react ive  carbonyl  groups on the  gossypol 
molecule and the  mul t ip l ic i ty  of chemicals  avai lable  in 
each organ for in te rac t ion  wi th  gossypol allows for a 
va r i e ty  of bound  forms of gossypol to exist. I t  is possible 
t h a t  these compounds  v a r y  widely  in their  mot i l i ty  
wi th in  the  organism and account  for an ex t r eme ly  com- 
plex accumula t ion  pat tern .  

Interaction of Atropine or Methylatropinium with Four Effects of Two Cholinergic Drugs 

P. SIMON, R. CHERMAT and J. R. BOISSIER 

D@artement de Phar~nacologie, Facultd de Mddecine Pitid-Salpdtri~re, 91, Boulevard de l 'H@ital, F-75634 Paris-Cedex 
13 (France), 22 September 1975. 

Summary. In  mice, pi locarpine - or oxot remor ine  - induced decrease in locomotor  ac t iv i ty  and increase of the  react ion 
t ime  to pain  were antagonized by  a t ropine  and not  by  methy la t rop in ium.  Ident ica l  doses of a t ropine  and methyl -  
a t rop in ium suppressed the  an tagonism of the  cholinergics towards  reserpine-induced palpebra l  ptosis. Cholinergics- 
induced hypo the rmia  was no t  clearly antagonized by  a t ropine  or methy la t rop in ium.  

The sedat ive  effects of the  cholinergic drugs are 
antagonized by  a t ropine  bu t  no t  by  its qua t e rna ry  
der iva t ive .  So is the  decrease  in locomotor  ac t iv i ty  1, 
the  ca ta lepsy 2, the  suppression of an avoidance-condi-  
t ioning 3, the  po ten t i a t ion  of the  barb i tu ra tes  effects 4 and 
t h e  an tagonism of the  amphe tamine- induced  hyper-  
a c t i v i t y  5. 

However ,  SPENCER 6 and JANSSEN and NIEMEGEERS 7 
have shown that higher doses of the quaternary deriva- 
tives of atropine-like drugs could exert the same anta- 
gonism as atropine towards the effects of the cholinergic 
drugs. 
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Among  the  var ious  common  effects in mice of two 
cholinergic d rugs ,  oxot remor ine  and pi locarpine s, we 
chose four  of t h e m ;  in order to dissociate the  centra l  
componen t  f rom the  per ipheral  componen t  of these 
effects we tes ted  whe ther  a t ropine  or me thy l a t rop in ium 
could antagonize  the  effects of oxot remor ine  and pilo- 
carpine in these four  exper imenta l  s i tuat ions  at  doses of 
the  ant ichol inergic  agent  which do no t  modi fy  these 
tests when injected alone% 

Materials and methods. For  all exper iments ,  groups of 
10 male mice (19-23 g) were used (six for the  palpebra l  
ptosis). At ropine  or me thy la t rop in ium (1 mg �9 kg -1) were 
always given i.p. 15 min  before pi locarpine or oxot remo-  
rine. Rec ta l  t empera tu re  was measured  30 min  af ter  
pi locarpine (64 mg .  kg -1) or oxot remor ine  (0.25 m g .  kg -1) 
adminis t ra t ion.  Locomoto r  ac t iv i ty  was measured be- 
tween the  30th and the  60th min  af ter  pi locarpine (4 mg, 
kg -1) or  oxot remor ine  (0.06 m g .  kg -1) adminis t ra t ion .  
Dur ing  this period, each mouse was placed in an acto-  
graph box1~ The react ion t ime  to a nocicept ive  s t imulus  
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