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degenera t ion  due to  changes  of t he  endo lymph ,  secondary  
to a t r o p h y  of the  s t r ia  ~2. 

Zusammen/assung. Nachweis  einer Melanin-AffinitS~t 
o to tox ischer  Med ikamente  im Z u s a m m e n h a n g  mi t  h is to-  

pa tho log ischen  &nderungen  in der  Str ia  p igmen t i e r t e r  
Tiere, Ilicht aber  bet  Albinos,  durch  K a n a m y c i n .  
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Duodenal Ulcer in Rats by 3-AUyl-5-isobutyl-2-thiohydantoin and its Related Compound 

Al though  m a n y  drugs and chemicals  can cause gastr ic  
ulcer in animals,  few compounds  are known  cons is ten t ly  
to  induce duodenal  ulcer. Infus ion  of gastr in,  e i ther  
alone or in combina t ion  wi th  o the r  secretagogues  such 
as h i s t amin  and  carbachol ,  can  produce  duodenal  ulcer in 
var ious  an imal  species 1-~. SzABo et  at. ~ repor ted  produc-  
t ion  of solitary,  of ten  perforat ing,  duodena l  ulcers in 
female ra ts  by  inject ions of propionitr i le .  Whi le  s tudy ing  
the  acute  tox ic i ty  of 3-allyl,5 i sobuty l -2 - th lohydanto in ,  
an an t i - convu l san t  5, we inc identa l ly  found t h a t  a single 
admin i s t r a t ion  of th is  compound  could cons i s ten t ly  
induce duodenal  ulcer in rats.  

Materials a~d methods. Male Wis t a r  ra t s  weighing 
a round  120 g were kep t  in m e s h - b o t t o m e d  metal ic  cages 
to  avoid coprophagia .  The t es t  compound ,  3-allyl-5- 

Table I. Occurrence of duodenal ulcer in rats following a single ad- 
ministration .of 3-allyl-5-isobutyl-2-thiohydantoin 

Route of Dose No. Grades of duodenal ulcer 
administration (mg/kg) of rats -- + + + + + + 

Subcutaneous 0 5 5 0 0 0 
125 5 4 1 0 0 
250 5 I 1 2 i 
500 5 0 0 1 4 (i) b 

0 5 5 0 0 0 

125 5 4 1 0 0 
250 5 o o 1 4 (1) 
500 5 0 0 1 4 (2) 

Oral 

-- no ulcer; + small shallow ulcer of up to 2 mm in diameter; ~ + 
elongated or linear ulcer of 3 to 6 mm in length; + + + elongated or 
linear ulcer of 6 mm or longer in length. ~ Numerals in parentheses in- 
dicate the number of rats with perforating ulcer. 

Table II. Inhibitory effect of vagotomy on occurrence of duodenal 
ulcer in rats by 3-allyl-5-isobutyl-2-thiohydantoin 

i sobu ty l -2 - th iohydan to in ,  was suspended  in 10% aqueous  
solut ion of gum acacia such t h a t  1.0 ml  con ta ined  the  
necessary  a m o u n t  for a single admin i s t ra t ion ,  and  given 
to  ra t s  af ter  overn igh t  fast ing.  Fas t ing  was  con t inued  for 
24 h a f te r  medica t ion .  E x p e r i m e n t s  were conduc ted  in 
t h e  following series: 

In  t he  f i rs t  expe r imen t  6 groups of 5 ra ts  each received 
an oral or s.c. admin i s t r a t ion  of t he  c o m p o u n d  in t he  dose 
levels shown in Table  I and  were killed 24 h af ter  admin-  
i s t ra t ion  by  exsanguina t ion  f rom the  caro t id  a r t e ry  
under  e ther  anesthesia .  The s t o mach  and  d u o d e n u m  
were excised, opened  along the  grea ter  curvature ,  spread  
on a rubbe r  board  and  examined  wi th  a b inocular  
microscope.  Ano the r  10 ra ts  served as contro l  and  were 
killed 24 h af ter  oral or subcu taneous  admin i s t r a t ion  of 
1.0 ml  of the  suspension vehicle. 

In  the  second expe r imen t  10 ra t s  received subphren ic  
v a g o t o m y  6 under  p en t o b a rb i t a l  anesthesia;  and  ano the r  
10 ra ts  were s u b m i t t e d  to  s h a m  operat ion.  10 days  af ter  
the  operat ion,  t h e y  were given a s.c. in jec t ion  of e i ther  
175 mg/kg  of the  c o m p o u n d  or 1.0 ml  of t he  suspens ion  
vehicle and  killed 24 h af ter  inject ion.  The s t o mach  and  
d u o d e n u m  were examined  in t he  way  men t ioned  above.  

In  the  th i rd  exper iment ,  t he  11 compounds  shown in 
Table  I I I  were t e s t ed  for the  ulcerogenic effect.  They  
were suspended  in 10% aqueous  solut ion of gum acacia 
and  given to  ra t s  orally or s.c. in t he  dose levels shown in 
Table  I I I .  The s t o mach  and  d u o d e n u m  were examined  
24 h af ter  adminis t ra t ion .  

Results and discussion. Ulcera t ion  of the  d u o d e n u m  
occurred in 21 out  of 30 ra ts  given 3-allyl-5-isobutyl-2 
t h iohydan to in ,  while  in control  r a t s  the  s t o mach  and 
d u o d e n u m  had  a normal  appearance .  The  ulcers were 
e longated,  o f ten  in pairs  and  loca ted  on the  an t i -mesen-  
ter ic  aspec t  of the  d u o d e n u m  abou t  6 to  10 m m  caudal  
f rom the  pylorus.  Sever i ty  of t he  duodena l  lesion was 
appa ren t l y  dose -dependen t  (Table I). Pe r fo ra t ing  ulcer 
w i th  consequen t  per i toni t i s  occurred in 4 out  of 20 ra t s  
g iven 250 mg/kg  or more  of t he  compound .  Besides,  in 
thiohydantoin-treated rats the stomach was distended 
with accumulation of acidic fluid (pH 1 to 2), and small, 

Treatment Dose No. Grades of duodenM ulcer 
(mg/kg) of rats -- + + + + + + 

Vagotomy 0 5 5 0 0 0 
Vagotomy 175 5 5 0 0 0 
Sham operation 0 5 5 0 0 0 
Sham operation 175 5 0 2 2 1 

See the note of Table I. 
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Table III. Ulcerogenic action of thiohydantoins, thioamides and mercaptohiazolinein rats 
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Compounds Dose Route No. Grades of duodenal ulcer 
(mg/kg) of rats -- + + + + + + 

3 -Allyl-5 -isobutyl-2- thiohydantoin 175 s.c. ~ 5 0 0 1 4 (1) b 
3 -Allyl- 5 -isobutyl-hydantoin 250 s.c. 5 5 0 0 0 
3 -Ethyl-5 -isobutyl-2-thiohydantoin 250 s.c. 5 0 3 0 2 (1) 
3-Ethyl-5-isobutyl-hydantoin 250 s.c. 5 5 0 0 0 
Thiobenzamide 300 s.c. 5 0 0 2 3 (1) 
Benzamide 1000 s.c. 5 5 0 0 0 
~-Ethylthioiso-nicotin amide 300 oral 5 0 1 1 3 
Thioaeetamide 500 s.c. 5 5 0 0 0 
Thiobarbiturie acid 500 s.c. 5 5 0 0 0 
Thiouracil 500 s.c. 5 5 0 0 0 
Mereaptothiazoline 500 s.c. 5 0 0 3 2 

~See the note of Table I. bNumeraIs in parentheses indicate the number of rats with perforating ulcer. *s.c., subcutaneous. 

shallow ulcers f r equen t ly  appeared  in the  an t rum.  These 
pa thologica l  fea tures  resemble  those  of t he  gas t roduodena l  
lesion in ra t s  caused b y  infusion of secre tagogues  3. 
Therefore,  i t  is reasonable  to  assume t h a t  hypersec re t ion  
of acid f rom the  par ie ta l  c611s is also responsible  for t he  
pa thogenes i s  of t h i o h y d a n t o i n - i n d u c e d  duodena l  ulcer 
This  a s sumpt ion  is suppo r t ed  by  the  fact  t h a t  vagoto-  
mized  ra t s  were qui te  re f rac tory  to  t he  ulcerogenic 
effects of the  c o m p o u n d  (Table II).  

As shown in Table  I I I ,  duodena l  ulcers could be 
induced  in ra t s  no t  only  by  t h i o h y d a n t o i n s  bu t  also by  
o the r  c o m p o u n d s  such as th iobenzamide ,  e -e thy l th io-  
i sonicot inamide  and  mercapto th iazo l in ,  while 3-allyl- or 
3 -e thy l -5- i sobnty lhydanto in ,  benzamide ,  th iouraci l  or 
t h i a c e t a m i d e  did no t  p roduce  any  gas t roduodena l  
a l terat ions.  This  f inding m a y  be re levan t  to  ttle clinical 
evidence which indica tes  the  occurrence of gastr ic  
dis t ress  or abdomina l  d i scomfor t  by  ~-ethyl thioisoni-  
co t inamide  ~, a or 3-a l ly l -5- i sobnty l -2- th iohydanto in  9. 

Recen t ly  Cook et at. 10 and MALEN et al. ll have  shown 
t h a t  cer ta in  t h ioca rboxamides  such as 2-phenyl-2-(2- 
pyr idyl)  t h ioace t amide  and 2-(2-pyridyl) b u t a n o t h i o a m i d e  
possess a specific gastr ic  an t i sec re to ry  p r o p e r t y  in 
animals .  LE~ et  al. 12 have  d e m o n s t r a t e d  an t igas t r in  
act ivi t ies  of 2 -phenyl -2- (2-pyr idy l ) - th ioace tamide  and  
allied compounds  in animals .  In  con t r a s t  wi th  the  
p resen t  f inding,  these  da t a  suggest  the  possibi l i ty  t h a t  
cer ta in  t h ioca rboxamides  possess ant i -u lcer  effects.  I t  is 
of in te res t  t h a t  these  s t ruc tura l ly - re la ted  compounds  can 
exer t  d i f ferent  effects on gas t roduodena l  physiology.  At  
present ,  t he  s t ruc tu re -ac t iv i ty  re la t ionship  remains  to  be 
establ ished.  

Zusammen/assung. Es wird gezeigt, dass in R a t t e n  mi t  
3-Al ly l -5- i sobuty l -2- th iohydanto in  und  ~hnl ichen Sub- 
s t anzen  Duodenalu lzera  he rvorge rn fen  werden  k6nnen  
und  dass  die Bi ldung yon  Ulzera  durch  eine vorherge-  
hende  Vagotomie  verh i i t e t  werden  kann,  
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Fig. 1. The stomach and duodenum from a rat 24 h after a s.c. injec- 
tiomof 250 mg/kg of 3-allyl-5-isobutyl-2-thio-hydantoin. An elongated 
deep ulcer and small shallow ulcers are seen in the duodenum. 3 small 
Ulcers appear in the antrum of the stomach. 
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Evidence  that  M o r p h i n e  I n c r e a s e s  D o p a m i n e  U t i l i z a t i o n  in Corpora  Str ia ta  of Rats  

In  rats,  I~USCHINSKY and  I~IORNYKII~WICZ 1 observed  a 
dose -dependen t  increase of s t r ia ta l  homovani l l ic  acid 
(HVA) concen t ra t ion  af ter  morph ine  t r e a t m e n t .  This  
effect  was expla ined  by  an increased dopamine  (DA) 
tu rnove r ;  o the r  exp lana t ions  were r a the r  unlikely.  
However ,  since no absolu te ly  safe m e t h o d  to e s t ima te  
bra in  dopamine  t u rnove r  exis ts  as yet ,  I decided to  s t u d y  

s t r ia ta l  d o p ami n e  t u rn o v e r  by  a second, i n d e p e n d e n t  
approach .  ANDgN e t  al. 2 used b lockade  of ca techolamine  
syn thes i s  by  e -methy l -p - ty ros ine ,  a p o t e n t  inh ib i to r  of 
ty ros ine  hydroxy lase  3, as a tool  for measur ing  t u r n o v e r  
in the  ca techo lamine  neurons.  Al ter  inhib i t ion  of dopa-  
mine  synthesis ,  the  ra te  of deple t ion  should be propor-  
t ional  to tile ' impulse  flow' wi th in  the  neuron :  the  higher  


