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I n v e s t i g a t i o n s  o n  t h e  I n f l u e n c e  
of A m i n o a c e t o n i t r i l e  on  C o n n e c t i v e  T i s s u e  

in  the  H a m s t e r  ~ 

I t  is well es tab l i shed  t h a t  t he  connec t ive  t issues of 
weanl ing ra ts  undergo  s ignif icant  degenera t ive  changes  
IolIowing the  a d m i n i s t r a t i o n  of Lathyrus odoratus seeds, 
The causa t ive  agent  in these  seeds is f l -aminopropioni tr i le .  
Other  aminoni t r i les  and  especial ly aminoace ton i t r i l e  act  
in an  even  s t ronger  way  ~. The aminoni t r i les  affect  the  
m e s e n c h y m a l  t issues only,  and  the  effect  is mos t  pro-  
nounced  dur ing  cer ta in  periods of g rowth  3. 

In  adul t  animals  connec t ive  t issue g rowth  was s tudied  
in heal ing wounds .  

Func t iona l  and  morphologica l  s tudies  were carr ied ou t  
on hams t e r s  because it is possible to  do microscopic s tudies  
in vivo in the  cheek pouch  of these  an imals  dur ing  the  
exper iment ,  

Methods . -  39 young  adul t  hams t e r s  weighing  80-120 g 
were used in the  exper iments .  T h e y  were all kep t  on the  
same diet.  Long i tud ina l  incisions were made  on the  back  
of the  animals ,  5 cm in leng th  and  a lways  a t  the  same 
d is tance  f rom the  spine.  The wounds  were closed wi th  
i n t e r rup ted  nylon  sutures.  

Crystal l ine  aminoace ton i t r i l e  sulfate  (AAN) was dis- 
solved in a physiological  saline solut ion and  neu t ra l i zed  
wi th  sod ium b icarbona te .  

The inves t iga t ion  was d iv ided  in to  two d i f ferent  ex- 
per iments .  In  t h e / i r s t  experiment 12 hams t e r s  were  given 
10 rag of t he  AAN in 1 ml  solut ion by  dai ly subcu taneous  
injections.  12 ham s t e r s  served as controls  and  received 
1 ml  of physiological  saline solut ion only. Three  animals  
f rom each  group  were killed wi th  a large dose of n e m b u t a l  
on the  3rd, 5th, 7th, and  9th d a y  a f te r  s t a r t i ng  the  ex- 
per iment .  

In  the  second experiment 8 hams t e r s  were given 20 mg 
of A A N  by  dai ly  subcu taneous  inject ions ,  whi le  7 served 
as controls .  T h e y  were all killed on the  7th day  a f te r  the  
incisions. 

All an imals  were given 150/~C of asS-labelled sulfate  (in 
physiological  saline solut ion wi th  0.04% sodium sulfate) 
in t raper i tonea l ly  48 h before killing. 

The m a s t  cells of the  cheek pouches  were examined  in 
each an imal  in n e m b u t a l  anes thes i a  immed ia t e ly  before 
killing by  a m e t h o d  previous ly  descr ibed 4. 
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The tensiIe s t r en g t h  of t he  w o u n d s  was de t e rmined  in 
situ and in vivo by the  m e t h o d  descr ibed  by  SANDBLOM 
et al.S. The wound-a reas  were t h e n  careful ly  excised and  
examined  for r ad ioac t iv i ty  by  a m e t h o d  previous ly  used 6. 

In the  first  e x p e r i m e n t  t he  f emur  bones  of all animals  
were freed from muscles  and  t e n d o n s  and  the  two groups  
compared.  

In  the  second e x p e r i m e n t  t he  thorac ic  and  abdomina l  
aor tae  were carefully d issec ted  free f rom the  su r round ing  
tissue ; the  arteries were pooled and  d r i ed  and  the  concen-  
t r a t ions  of hexosamine  and h y d r o x y p r o l i n e  were de te r -  
mined.  This pa r t  of the  e x p e r i m e n t  was r e p e a t e d  in a new 
series giving a to ta l  of 15 animals  in each  of t he  two  
groups.  The hexosamine  co n t en t  was d e t e r m i n e d  b y  the  
ELSON and MORGAN me t h o d  7 as modif ied  by  DYRBYES, 
and  the  hydroxypro t ine  co n t en t  by  MARTIN and  AXEL- 
RODS modif icat ion 9 of NEUMAN and  LOGANS procedure  ~0. 

Resul t s . -Tens i le  strength o / the  wounds: The va lues  of 
the  t r ea t ed  group in the  first  e x p e r i m e n t  were lower  t h a n  
the  controls  a t  the 0.03 level of significance. The decrease  
was even more pronounced  in the  second e x p e r i m e n t  
(p < 0,001) in which a larger n u m b e r  of an imals  received 
the  double  dose of AAN (Table I). 

asS-sulfate uptake o/the wound tissue: The d e t e r m i n a t i o n  
of rad ioac t iv i ty  in the  wounds  showed no s igni f icant  
change  in the  uptake of anS-labelled sulfa te  dur ing  AAN 
adminis t ra t ion .  The values for the  r ad ioac t iv i ty  in the  
second exper imen t  are shown in Table I. 

Mast  cells observed in vivo in the  cheek-pouches  showed  
no morphological  differences be tween  the  t r e a t e d  a n d  the  
cont ro l  groups. In bo th  groups the  m a s t  cells were well- 
g ranu la ted  and the number  seemed to be s imilar  in b o t h  
groups.  

The femur bones of the  AAN- t r ea t ed  an imals  showed no  
change  in the size, form or colour when co mp ared  wi th  the  
controls.  

The hexosamine and hydroxyproline concen t r a t i on  of the  
aort ic  t issue t ended  to show higher  vaIues in the  AAN-  
t r ea ted  group bu t  the  differences were  no t  s igni f icant  
(Table II). The h e x o s a m i n e : h y d r o x y p r o l i n e  ra t io  was the  
same in the  two groups, 

Discussion.-- l t  is generally assumed t h a t  the  changes  in 
the  tensile s t reng th  of healing wounds  is caused  first  of all 
by  changes  in the  amo u n t  and  condi t ion  of collagen 
fibers n.  Our results  of tensile s t r e n g t h  d e t e r m i n a t i o n s  
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Table I 
The tensile strength and the uptake of asS-labelled sulfate on the seventh day of wound healing in aminoacetonitrile poisoned hamsters 

Controls . . . . . . . . .  
Aminoacetonitrile (20 mg/daily) 
Significance . . . . . . . .  

Number of Animals Tensile Strength 

509 ~ 29.4 
163 :L 7-0 

p < 0-001 

e.p,m./100 mg 
Wound tissue 

78'8 ± 5.9 
92'6 ~ 14-4 

n o n e  

Activity Ratio* 

1'68 i 0.15 
1'39 ± 0.1t 

n o l l e  

c.pml./mg of wound tissue 
* Activity Ratio: . . . . .  

c.p.m./mg of skin. 
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Table I I  
The hexosamine and hydroxyproline concentrations in the aortae of aminoacetonitrile-treated halnsters as compared with control animals 

(mg/g dry tissue) 

AAN-treated animals . 

Control animals . . . 

Number of Animals Uexosaminc 

3.6 
5"9 
3.3 
3-6 

Hydroxyproline 

18"7 
21 "7 
12"3 
18"8 

Hexosamine hydroxyproline 
ratio 

0-23 

0.23 

agree wi th  those  of o thers  x~ and  m a y  be regarded  as the  
funct ional  resul t  of r e t a rded  m a t u r a t i o n  of f ibroblas ts  in- 
f luenced by  la thyrogenic  agents  13,~a. They  are also in 
accordance wi th  the  e x p e r i m e n t  which indica tes  t h a t  
aminopropioni t r i le  reduces  the  incorpora t ion  of ~ac- 
glycine into collagen or g round  subs tance  tS. 

The decrease in collagen c o n t e n t  of heal ing wounds  
caused by  AAN is p robab ly  caused ne i ther  by  a change  in 
the metabo l i sm of the  su l fomucopolysacchar ides  (Table I) 
nor  in t he  to ta l  hexosamines .  This  is suppo r t ed  by  o the r s  
who found no change  in the  t issue hexosamine  dur ing  
such t r e a t m e n t  la nor  any  change  in the  up take  of asS- 
sulfate in the  t issues as d e t e r m i n e d  b y  au to rad iog raph ic  
me thods  t6. The lack of s ignif icant  change  in the  h y d r o x y -  
proline con t en t  of the  aort ic  t issues is exp la ined  pa r t l y  by  
the  fact  t h a t  the  an imals  were adul t s  and  pa r t l y  by  the  
difficulties in dissect ing the  aor tae  free of a d v e n t i t i a  and  
sur rounding  loose connec t ive  t issue.  

Mast  cell reac t ions  to  l a thyrogen ic  agents  have  no t  
previously  been s tudied  in living animals .  The lack of 
morphological  changes  in the  m a s t  cells of the  cheek-  
pouches  in the  A A N - t r e a t e d  group  suggests  t h a t  t h e y  are  
no t  the  t a rge t  cells. 

O. WEGELIUS*, E. MOLTKE, and M. O. DYRBYE** 

Connective Tissue Research Laboratory, University In-  
stitute o/ the Medical Anatomy,  Copenhagen (Denmark), 
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Zusammen/assung 

Aminoazetoni t r i l  en t f a l t e t  e ine deut l iche  W i r k u n g  am 
Bindegewebe des Goldhamste r s .  Diese W'irkung /iussert  
sich in einer V e r m i n d e r u n g  der  Zugfes t igkei t  von  W u n d -  
gewebe. Die Mastzel len zeigten keine morpho log i schen  
A_nderungen. Sowohl  die Anre iche rung  yon  Radio-  
schwefel im "Wundgewebe wie die K o n z e n t r a t i o n e n  yon  
Hydroxypro l in  und  H e x o s a m i n  im Aor tengewebe  ~tnderten 
sich n icht  in s ignif ikanter  Weise. 
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Iproniazid and Experimental  Lathyrism t 

There  is evidence t h a t  the  metabol ica l ly  act ive  radical 
of t he  f l -aminopropioni t r i le  is the  amino  group.  I t  m u s t  not 
be s u b s t i t u t e d  2, and  in the  physiological  de tox ica t ion  a 
non tox ic  cyanoace t ic  acid is formed 3. On the  con t ra ry ,  the 
cyan  group  can be replaced wi th  the  SH-group  4. 

Top :iproniazid-aggravated experiment allathyrism ; Below: lathyrism 
produced by identical diet without iproniazid. 

A hypo thes i s  t h a t  the  amino-ox idase  is involved in the 
de tox ica t ion  of f l -aminopropioni t r i le  was t e s t ed  wi th  rats 
(10 in each group) by  add ing  iproniazid  (Marsilid 'Roche ')  
to the  diet  ~ (430 mg in 1000 g of food), which  conta ined 
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