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Be i  T i e r e n  m i t  P r e d n i s o l o n - V o r b e h a n d l u n g  o d e r  m i t  
e i n e r  E l e k t r o k o a g u l a t i o n  i m  h y p o p h y s e n n a h e n  B e z i r k  
d e s  H y p o t h a l a m u s  k o n n t e  n u r  m i t  P i t r e s s i n  e i n e  A C T H -  
S e k r e t i o n  a u s g e l 6 s t  w e r d e n .  

D ie  V e r f a s s e r  s c h l i e s s e n  d a r a u s ,  d a s s  i m  G e g e n s a t z  zu  
P i t r e s s i n  w e d e r  S e r o t o n i n  n o c h  A d r e n a l i n  e i n e n  s o g e -  
n a n n t e n  , , N e u r o - t r a n s m i t t e r "  d a r s t e l l e n .  

De l'action rad io -protec tr ice  exerc6e sur  la 
m u q u e u s e  rectale  par la c y s t 4 a m i n e  admin i s tr6e  

par voie  g6n6rale  et par la c y s t a m i n e  
admin i s tr6e  par voie  intra-recta le  

I.  In t roduc t ion  

l{. M. (~-RAHAM 1 a m o n t r 6  q u ' i l  e x i s t e  c h e z  la  f e m m e  u n e  
r e l a t i o n  6 t r o i t e  e n t r e  la  r a d i o - s e n s i b i l i t 6  d e  la  m u q u e u s e  
v a g i n a l e  n o r m a l e  e t  ce l le  d ' u n  c a n c e r  c e r v i c o - u t 6 r i n .  
L e s  t r a v a u x  de  MALONEY 2, LIMBURG et al,  3, BESSERER 
e t  SMOLKA 4 e t  RUMMEL 5 v i n r e n t  j e t e r  u n  d o u t e  s u r  
l ' e x a c t i t u d e  d e  c e t t e  c o n s t a t a t i o n .  N 6 a n m o i n s ,  les 
r e c h e r c h e s  u l t 4 r i e u r e s  d e s  GRAHAM (R.  M, GRAHAM 6, 
J .  B.  GRAHAM 7, R .  M. e t  J .  B.  GRAHAMS), a i n s i  q u e  
ce l les  de  CUYLER 9, de  SHIER 1° e t  s u r t o u t  de  NIELSEN 11, 
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heilk. 12, 723 (195i). 
4 G. 13ESSERER et It. SMOLKA, Strahlentherapie 60, 533 (195~2). 
5 A. RU.~t.~IEL, Zbl. Gyntik. 75, 1541 (1(,)53). 
6 R. -~[. (IRAIlAM, Sure. (;ynee. Obstet. :~:L 767 (1!)51). 
7 j .  B. GRAHAM, Sure. Gynec. Obstet. 37, 331 (1953). 
8 I~. 5I. GRAHAM et J. B. GRAHAM, Cancer 8, 59 {1955). 
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de  KOHN 12 e t  de  KJELLGREN 13 c o n f i r m 6 r e n t  les  p r e m i e r s  
t r a v a u x  de  R .  M. GRAHAM. C e t  a u t = u r  a en  o u t r e  c o n s -  
t a t 6  q u e  la  t e s t o s t 4 r o n e  a u g m e n t e  la  r a d i o - s e n s i b i l i t 6  
d e  l a  m u q u e u s e  v a g i n a l e  d e s  f e m m e s  p o r t e u s e s  d ' u n  
c a n c e r  d u  col.  

D e  n o t r e  c614 (DARCIS 14) n o u s  a v o n s  6 t u d i 6  e x p 6 r i -  
m e n t a l e m e n t  t ' a c t i o n  d e s  d i f f 4 r e n t s  s y s t h m e s  e n d o -  
c r i n i e n s  s u r  la  r a d i o - s e n s i b i l i t 6  d e  la  m u q u e u s e  v a g i n a l e  
de  la  r a t e  e t  n o u s  a v o n s  e n t r e  a u t r e s  c o n f i r m 6  l ' a e t i o n  
r a d i o - s e n s i b i l i s a t r i c e  de  la t e s t o s t 6 r o n e .  

I1 r e s s o r t  c l a i r e m e n t  d e  c e s  d i f f ~ r e n t s  t r a v a u x  q u ' i l  e s t  
d6s  & p r 6 s e n t  p e r m i s  d ' e n v i s a g e r ,  e n  c l i n i q u e  h u m a i n e ,  
de  m o d i f i e r  d a n s  u n  s e n s  p o s i t i f  o u  n 6 g a t i f ,  la  r a d i o -  
s e n s i b i l i t 6  d e s  t i s s u s  d e s t i n f s  g s u b i r  u n e  i r r a d i a t i o n  
i n t e n s i v e .  

l ) a n s  le p r d s e n t  t r a v a i l ,  n o u s  a v o n s  t e n t 6  d e  d 6 t e r -  
m i n e r  le d e g r 6  de  l a  r a d i o - p r o t e c t i o n  e x e r c 6 e  a u  n i v e a u  
de  la  m u q u e u s e  r e c t a l e ,  i r r a d i 6 e  p a r  le R a d i u m ,  d ' u n e  
p a r t  p a r  la  c y s t 6 a m i n e  i n t r o d u i t e  d a n s  la  c a v i t 6  p6r i -  
t o n 6 a l e ,  d ' a u t r e  p a r t  p a r  la  c y s t a m i n e  a d m i n i s t r 6 e  d a n s  
l a  l u m i 6 r e  d u  r e c t u m .  

I I .  Techniques  et mdthodes 

N o u s  e v e n s  u t i l i s6  d e s  r a t s  b l a n c s  f e m e l l e s  d e  l ' 61evage  
s 6 1 e c t i o n n 6  d u  C .A .C .  de  L i6ge .  Le  r e c t u m  d e s  a n i m a u x  
( m a i n t e n u s  s o u s  a n e s t h 6 s i e  g 6 n 6 r a l e  p e n d a n t  r o u t e  la  
d u r 6 e  de  l ' e x p 6 r i e n c e )  e s t  s o u m i s  5. l ' a c t i o n  d ' u n e  t u b e  
d e  50 m g  de  R a d i u m ,  f i l t r~  p a r  1 m m  d e  P l a t i n g  e t  
l a i s s6  e n  p l a c e  p e n d a n t  4 h .  

l , a  c y s t 6 a m i n e  a 6t6  i n j e e t 6 e  d a n s  la  c a v i t 6  p 6 r i t o n 6 a l e ,  
i m m 6 d i a t e m e n t  a v a n t  le d 6 b u t  de  l ' i r r a d i a t i o n  e t  & la  

iI G. KOIIN, Acta radiol. 41, 446 (1954}. 
la O. KJELLGREN, Second Annual Meeting o[ the Inter-Society 

Cytology Council (Boston 1954), p. 77. 
14 L. DARCIS, P. HOTTERBEEX et C. ONKELINX, Exper. 12, 286 

(1956). - L. DARCIS, C. ONKELINX Pt P. HOTTERBEEX, Ann. Endocr., 
Paris 17, 31P2 {1956). - L. DAR(;IS, Ann. Endocr., Paris 17, 46i (1956); 
Influence des glandes endocrines sur la sensibilitd de la muqueuse 
vaginale de la rate aux radiations (Ed. Derouaux, Li6ge 1956); Ann. 
Endocr., Paris (sous prcsse). - L. DARCIS et P. HOTTERBEEX (en pr4- 
paration). 

Fig. 1: Frottis rectal normal Fig. 2 5: Frottis rectal apr6s irradiation locale 
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dose  de 15 mg .  L a  c y s t a m i n e  a 6t6 i n t r o d u i t e  d a n s  le 
r e c t u m  au  m o y e n  d ' u n  p e t i t  <~Baxter~ reli6 b, u n  fin t u b e  
de p o l y t ~ n e ;  n o u s  e m p l o y o n s  50 c m  3 d ' u n e  so lu t i on  de 
c y s t a m i n e  k 1 % ;  l ' i r r i g a t i o n  rec ta le  c o m m e n c e  30 m i n  
a v a n t  le d 6 b u t  de l ' i r r a d i a t i o n  e t s e  p o u r s u i t  p e n d a n t  
u n e  b o n n e  p a r t i e  de la du r6e  de celle-ci. D e u x  agra fes  
de Michel  f e r m e n t  l ' a n u s  p o u r  m a i n t e n i r  en  place r a d i u m  
e t  c a t h e t e r .  

L a  c y t o l o g i e  r e c t a l e  a 6t6 & u d i 6 e  s u r  f ro t t i s ,  de la 
m a n i ~ r e  u t i l i s6e  p a r  n o u s - m 6 m e s  p o u r  la cy to log ie  
v a g i n a l e  e t  d & r i t e  d a n s  n o s  t r a v a u x  a n t ~ r i e u r s  (DAn- 
C l S i 4 ) .  

I .es  p r616vemen t s  s o n t  co lor6s  p a r  la m 6 t h o d e  de  
PAPANICOLAOU, Les  cel lu les  r e c t a l e s  se p r 6 s e n t e n t  s o u s  
la f o r m e  de cel lules  ova les ,  p a r f o i s  p o l y 6 d r i q u e s  ou  fus i -  
f o r m e s ;  leur  n o y a u  es t  ova l e  ou  a r r o n d i ,  s o u v e n t  ex -  
c e n t r i q u e ,  l eur  d i a m & r e  m a x i m u m  oscille e n t r e  6,5 p e t  
34 p. l . eu r  p r o t o p l a s m e  e s t  b a s o p h i l e ,  assez  homogeXne, 
pa r fo i s  p a r s e m 6  de f ines v a c u o l e s ;  les l imi t e s  ce l l u l a i r e s  
s o n t  n e t t e s ;  r a r e m e n t ,  les ce l lu les  r e n f e r m e n t  d e u x  
n o y a u x .  I .e p lu s  s o u v e n t ,  les ce l lu les  r e c t a l e s  s o n t  iso-  
16es, il a r r i v e  c e p e n d a n t  q u ' e l l e s  s o i e n t  g r o u p 6 e s  e n  
a m a s  (Fig.  1). 
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Tableau I 

l>ourcentages de cellules rectales radio-16s&'s clans les joltrs qui suivent Ittll" irradiation intra-rectale tlendant ,i h 

,2 

22 

18 
20 
24 
12 
10 

6 

16 
10 
18 
20 
18 

5 
0 
0 

,l 

29 
33 
24 
24 
22 

18 
6 

m 

16 
24 
24 
19 

15 
10 

9 
5 

12 
22 
27 

10 
10 

7 
14 
9 

10 

6 
12 
21 
2,/ 

10 

Rats 

7 

4 

19 
18 
20 

7 
5 
8 
5 

0 

30 
21 
24 
16 
13 
I0 
16 
15 

5 
12 
24 
33 
18 
13 
10 

0 
5 

11t 1 1 1,2 

3 7 .... 

12 8 
i5 

dO 20 26 
12 It) 9 

4 0 1 2  

0 ..... 5 
5 10 

. . . . . . .  0 
3 

- 0 - 

1 3  

_ ._  

' 5 

I0 
20 
15 
25 
18 

8 

0 

5 

1.t 

8 

12 
19 
25 
14 

9 
7 
0 

-8 

Tableau 11 

Pourcentages de celhiles vaginales radio-16s~es dans les jours qui suivent line irradiation intra-rectah, pendallt .| h 
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Tableau 11I 

Pourcentages de eellules rectales radio-16s&s dans leg jours qui suivent une irradiatitm ivitra-rectale Iwndant 4 h et aprbg injection 
intrap6riton6ale de cyst6ainine 
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0 
I8 
15 
12 
10 

9 
10 

9 
7 
3 

4 

0 
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0 

Rats 

Ix 
12 

I0 
9 
0 
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A p r ~ s  l ' i r r a d i a t i o n ,  a p p a r a i s s e n t  darts les / ro t t i s  des  
cel lules  radio-ldsdes.  N o u s  c o n s i d 6 r o n s  c o m m e  cel lule  
radio-16s6e t o u t e  cel lule  nucl66e  d o n t  le p l u s  g r a n d  dia-  
m ~ t r e  d 6 p a s s e  34 # ou  q u i  r e n f e r m e  au  m o i n s  d e u x  
n o y a u x .  L a  f r 6 q u e n c e  de  s e m b l a b l e s  ce l lu les  d a n s  u n  
f ro t t i s  n o r m a l  ne  d 6 p a s s e  j a m a i s  7 %  (Fig.  2 5. 5). 

P o u r  c h a c u n  des  12 j o u r s  q u i  s u i v e n t  l ' i r r a d i a t i o n ,  
n o u s  a v o n s  pr6 lev6  u n  f r o t t i s  v a g i n a l  et  u n  f r o t t i s  r e c t a l  
et  r a m e n 6  /x c e n t  ce l lu les  le p o u r c e n t a g e  des  616ments  
radio-14s6s.  

I I I .  R d s u l t a t s  

N o s  r 6 s u l t a t s  s o n t  p r 6 s e n t 6 s  s u r  les t a b l e a u x  e l - jo in t s .  
I l s  p e u v e n t  &tre r 6 s u m 6 s  c o m m e  s u i t :  

A. A p r ~ s  u n e  i r r a d i a t i o n  i n t r a - r e c t a l e  de 4 h s a n s  
p r o t e c t i o n  c h i m i q u e  la m o y e n n e  des  p o u r c e n t a g e s  m a x i -  
m a  de cel lu les  radio-16s6es e s t :  

dar ts  le r e c t u m :  26,9 _k 1 ,6% (14 r a t s )  ( T a b l e a u  I) ; 
d a n s  le v a g i n :  24 ± 1 ,7% (15 r a t s )  ( T a b l e a u  I I ) .  

B. Apr&s u n e  i r r a d i a t i o n  i n t r a - r e c t a l e  de 4 h,  consdcu -  
r ive  g l ' i n j e c t i o n  i n t r a - p d r i t o n 6 a l e  de c y s t 6 a m i n e  (15 mg) ,  

Tableau I V  

Pourcentages de cellules vaginales radio-lds6es dans les jours qui suivent une irradiation intra-rectale pendant ,l h et apr~s injection intra- 
pdriton6ale de cystdamine 
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5 
6 
7 
8 
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10 
11 
12 
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6 
9 
C 
C 

12 
5 
4 
C 
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9 
7 

16 
26 
20 
14 
12 

9 
5 
6 
2 

7 
12 
15 
21 
17 
12 

8 
7 
5 
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C 
C' 
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24 
13 

8 
6 
3 

3 
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4 
7 
9 
C 
C 

14 
6 
6 
C 
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0 
0 

3 
5 

10 
76 
14 
C 
9 
6 
5 
C 
C 
2 

3 
7 
9 

10 
C 

79 
13 

9 
C 
3 
2 
0 

2 
8 

14 
15 
C 
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14 
12 

6 
3 

9 

0 
3 
4 
8 

16 
C 

19 
18 
15 
11 
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2 
5 
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10 
13 
15 
1I 

6 
C 
4 
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11 

C 
C 
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11 
17 

9 
lO 

7 
4 
5 
2 

12 

0 
4 
7 
8 
5 (~/ 
C 
6 
5 
3 
1 
3 

Tableau V 

Pourcentages de cellules rectalcs alt6r4cs dans les jours qui suivent une irradiation intra-rectale de 4 h combin6e gt tree irrigation intra- 
rectale de eystamine 

Rats 

3 4 5 
Jours 

1 2 

2 - -  - -  

3 12 25 
4 75 12 
5 3 10 
6 4 6 
7 0 3 
8 0 - 
9 - 0 

10 3 6 
11 - 2 
12 6 - 

12 
10 
13 

8 
6 
4 
5 
5 

0 
0 

4 5 
3 10 
8 8 

13 12 
8 20 
9 7 
3 4 
0 0 
2 0 
- 4 

- 6 

8 

5 
'3 
7 

0 

9 

9 10 11 

0 5 6 
5 15 - 

1,I 4 15 
6 9 18 
0 9 
0 0 10 
5 0 4 
7 3 5 
- -  - -  0 

5 - -  - -  

- -  0 - -  

Tableau VI  

Pourcentages de celhdes vaginales alt6rges dang leg jours qui suivent une irradiation intra-rectale de 4 h, combinde h nne irrigation intra- 
rectale de cystamine 

Jours 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Rats 

m 

2 
3 
C 
C 

32 
27 

13 
4 
5 
3 

3 
6 
C 
7 

23 
14 

9 
8 
5 
6 

6 
9 

16 
20 
11 

7 
C 
4 
1 

2 
0 
C 

14 (C) 
33 
25 
19 
13 
10 

5 

2 
4 (C) 
7 
C 

17 
C 
9 
C 
C 

4 
5 
9 

17 
24 
3O 
21 
15 

8 
5 

3 
5 
8 
9 
C 
C 

2d 
I I  

6 
4 

8 

0 

C 
C 
25 
28 
14 
9 
7 
3 
4 

9 10 

C 0 
2 
4 C 
C 5 (C) 
C 1o (c) 

27 33 
9 28 
7 17 
C 12 
- 9 
5 
2 
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la moyenne des pourcentages maxima de cellulen radio- 
16s6es est:  

dans le rectum : 19,2 ~ 1,25~/o (11 rats) (Tableau III) ; 
dans le vagin:  17,2 4- 1,45% {t2 rats) (Tableau 1V). 

Nous constatons done une protection ~t la fois de Ill 
muqueuse rectale et de la muqueuse vaginale (radio- 
protection globale, non sp6cifique). 

C. Apr~s une irradiation intra-rectale de 4 h combin6c 
b. une irrigation intra-rectale de cystamine, la moyenne 
des pourcentages maxima de cellules radio-16s6es est : 

dann le rectum:  15,8 :k 1,15% (11 rats) (Tableau V); 
dans le vagin:  26,7 fl: 1,80% (10 rats) (TableauVl). 

I1 r6sulte de ces derni~res observations que l a  muqueuse 
rectale est 61ectivement protSg~e par la cystamine ad- 
ministr6e localement. En effet, si cette protection 6tait 
due ~. une rSsorption de la cystamine dans le torrent 
circulatoire, le vagin serait lui aussi prot6g6 comme nous 
l 'avons montr6 en B; ce n 'est  pas le cas. 

Nous pouvons done conclure que la cystamine est 
capable d 'exercer un effet protecteur local. 

IV. Conclusions 

Le fait que la cystamine, en application localc, pro- 
t~ge le rectum centre une irradiation sans cxcrcer une 
action d'intensit~ comparable sur la muqucuse wtginalc 
voisinc pcrmct  d 'envisager pour l 'avenir  des applications 
int6ressantes, 51 la radioth6rapie des canccrs, dc ccrtainn 
protecteurs chimiques. 

I1 est clair que s'il est possible d'accrottrc la dunc- 
tumeur  dans le t ra i tement  du cancer du col cn 6vitant, 
grgtce h ces radio-protecteurs introduits sur place, de 
16scr gravcmcnt  la vessic ou le rcctum, un dcs gros ennuis 
de la curiethfirapie du cancer cervico-ut6rin scra sup- 
prim6 ou att~nu~. 

I1 nc fail  pas de doute pour nous que des techniques 
de ce genre peuvent  ~tre 6tenducs dans d'autrcs r6gions 
du corps, comme le cou, par exemple. 

L. D a r c m  et P. HOTTI,:RI~FEX 

Centre anticancdreux pros de l'Universitd de Liege 
(Belgique), le 7 ]uin 1957. 

Summary 

The authors studied the lesions observed in the rectal 
and vaginal smears of the rat  after a local irradiation of 
the rectum. They observed tha t  an injection of cyste- 
amine before the irradiation strongly diminishes the 
ratio of damaged rectal and vaginal cells. A local treat-  
ment  with cysteamine in the rectum before and during 
the irradiation diminislms only the ratio of damaged 
rectal cells. 

Laboratory Testing of Combined 
Diphtheria-Tetanus- Pertussis Preparations 

Although the efficiency of whooping-cough vaccinen 
has recently been proved in field trials, the problem of 
combined diphtheria-tetanus-pertussis preparations has 
been investigated very intensively (UNGAR 1+ BOUSFn.:LD 

1 j .  UNG&R, Prec. Roy. Soc. Med. 47, 355 {195.1). 

and HOLT 2, ]iARR et al. a, SI'[LLI~I{ el" aL 4, SAUI.:R and 
TUCKEP. ~, CHI,:vf.: el: ZOURBAna). 

Our plan consisted in observing ill exper imental  
animals: 

(1) the influence of the whooplng-cough vaccine on the 
degree of immuni ty  against diphttleria; 

(2) the influence of the whooping-cough vaccine on the 
degree of imnaunity against tetanns;  

(3) the influence of an addition of diphtheria and tetanus 
antigens and ahxminium phosphate on the degree of 
immunity against whooping-cough. 

Preparations employed and methods el t e s l ing . -Thc  
following preparations were used: 

(1) a combined diphtheria-tetanus purified and adsorb- 
ed toxoid (Ill-Tel; 

(2} a combined dit)htheria-tetanus purified an.d ad- 
sorbed toxtfid with a pertusnin wmciue (l)i-Te-l)cr); 

{3) a wlmopirig-ctmgh vaccine. 

Tim comtmsition of tim vitrioun conlptinents of these 
preparati{ms was an follows (per ml) : Purified dit)htheria 
toxoid 10 l.f, l)urificd tetanus toxtfi¢l 10 l.f, 20,000 
millions of pertunsin germs, l0 mg of aluminium phos- 
phate. Preservative: merthic)late 1:10,000, 

To tent tile alUOHUt clf immuni ty  ag,dnnt diphtheria  
and tetanus, the fcflh>wing nleth+)ds were used: one 
stimulann metht)cl, two stimulann method, toxic chal- 
lenge method. 

Resttlts obtained.-The influence of pertunnin germs 
added to the coml)ined diphtheria-tetanus l)reparation 
on the degree of immunity against diphtheria is present- 
ed in Table !. 

20 X lift pertussis germs added to 1 ml of combined 
diphtheria-tetanus prcparation had no infhtetlce {ill the 
degree of immunity against diphtheria, according to tim 
one stimulans method, since there wan no significant 
difference in the average ammint  of A.II. in the serum 
of the immunized guinea-pigs. The two stimulans method,  
however, showed a significant difference in favour  
of tile combined diphtheria-tetanun-pertunnin prepara-  
tion. The results of the toxic challenge method also 
appeared to be in fawmr of the combine¢l cliphtheria- 
tetanus-pertussis preparation. According to 'thin method,  
it appears that  :m addition of pertusnin germn enhancen 
the immunity against diphtheria. 

The influeuce of pertussin germs added to the combiu- 
cd diphtheria-tetanas prel)aration cm tile degree of im- 
munity against tetanus is presented in Table I I. 

20,000 million pertnssin germs added to 1 ml of 
combined diphtheria-tetanus prcparati<ul did not in- 
fluence tile degree of immunity against tetanus. A 
coml)arisou of the degree of immunity  againnt tetanun 
between the guiuea-pigs vaccinated with tile combiucd 
diphtheria-tetanus preparation, and others vaccinated 
with the combined clilflltheria-tetanun.pertunnin prepa- 
ration, showed no significant difference in the degree of 
immunity either by the one ntimul:mn method, the two 
stimulans method or the toxic challenge method. 
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