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D I  S P U T A N D U M  

P r o c e s s u s  a u t o a n t i g 6 n i q u e  n o n  sp6cf f ique  c h e z  
le rat  n o u r r i  au d i m 6 t h y l a m i n o a z o b e n z ~ n e ~  

Nous  av ions  a n t 6 r i e u r e m e n t  observ6  ~ q u ' u n  processus  
a u t o a n t i g 6 n i q u e  a p p a r a i t  e n t r e  la ra te ,  le foie e t  le s 6 r u m  
d ' u n  r a t  p o r t e u r  de ta greffe de  la  t u m e u r  de Wa lke r .  

Nous  a v o n s  6 tudi6  ce p h 6 n o m b n e  a u t o a n t i g 6 n i q u e  chez  
des r a t s  c h i m i q u e m e n t  canc6ris6s  d a n s  le b u t  de d6ter-  
mine r  la g6n6ral i t6  e t  la sp~cificit6 de ce ph6nombne .  

Matdriel et mdthode. N o u s  a v o n s  darts  ce t t e  r eche rche  
uti l is6 40 r a t s  males ,  adu l tes ,  de  race  Sp rague  Dawley ,  
auxque l s  nous  a v o n s  donn~,  c o m m e  r6gime a l imen ta i r e ,  
une  di6te s y n t h 6 t i q u e  (groupe 1) add i t i onn6e  soft  de di- 
dthylaminoazobenz6ne (groupe 2), s u b s t a n c e  c h i m i q u e  
t6moin ,  n o n  canc6rig~ne,  ma i s  vois ine,  du  p o i n t  de  r u e  
de  sa s t ruc tu re ,  d u  dimdthylaminoazobenzbne (DAB),  
q u ' o n t  re~u les a n i m a u x  du 3 e groupe .  

Chez tous  ces a n i m a u x  nous  a v o n s  fair,  en  c o m m e n q a n t  
un  mois  apr~s  l ' i n s t a u r a t i o n  du  r6gime canc6rigbne,  des 
ana lyses  i m m u n o l o g i q u e s  du  s6 rum et,  chez  d e u x  an i -  
m a u x  p a r  groupe,  que  nous  sacr i f ions  c h a q u e  semaine ,  
nous  a v o n s  fa i t  une  6 tude  du  c o m p o r t e m e n t  a u t o a n t i -  
g6n ique  de  d i f f6ren ts  organes ,  vis-~t-vis de leur  p r o p r e  
s~rum. Ces 6 tudes  i m m u n o l o g i q u e s  o n t  6t6 fa i tes  ~ l ' a ide  
des m 6 t h o d e s  de doub le  d i f fus ion  en  g61ose ~e t  d ' i m m u n o -  
61ectrophor6se 4. 

Rdsuttat. L a  F igu re  1 i l lus t re  la r e l a t i on  a u t o a n t i g 6 n i q u e  
qui  s ' e s t  6 tab l ie  e n t r e  le foie, la r a t e  e t  le s6 rum du  r a t  
n o u r r i  au  D A B  depu i s  5 roofs. Le  cr i t~re  i m m u n o e h i m i q u e  
m o n t r e  l ' i d e n t i t 6  de la r6ac t ion  e n t r e  le s6 rum e t  la  r a t e  
d ' u n e  pa r t ,  e t  le s6 rum e t  le foie d ' a u t r e  pa r t .  

L a  r6ac t ion  i m m u n o l o g i q u e  t 6 m o i n  qu ' i l l u s t r e  la  F i g u r e  
2, e n t r e  le s6 rum du r a t  n o u r r i  au  d i 6 t h y l a m i n o a z o b e n z ~ n e  
e t  ses p rop res  organes ,  soft  son  role, sa  r a t e  e t  son  rein,  
m o n t r e  que  d a n s  ce cas  aussi  a p p a r a l t  p r6cocement ,  soft 
d6s la 56me sema ine  ap rbs  l ' i n s t a u r a t i o n  du  r6gime qui  
c o n t i e n t  le d i 6 t h y l a m i n o a z o b e n z b n e ,  u n  processus  a u t o -  
an t ig6n ique .  L h  encore,  la j o n c t i o n  des arcs  de  pr6cipi-  
t a t i o n  d 6 m o n t r e  l ' i den t i t 6  de la r e l a t i on  a u t o a n t i g 6 n i q u e  
du  foie e t  de la r a t e  avec  le s6rum de  l ' a n i m a l  nour r i  au 
d i6 thy l aminoazobenz~ ne .  

Fig. 1. D6tecfion d'une re- 
lation autoantigfnique en- 
tre le role, la rate et le 
s4rum du rat  nourri au 
DAB. Cure 1: Extrait de 
la rate du rat nourri au 
DAB depuis 5 mois. Cure 
g: Extrait du foie du rat 
nourri au DAB depuis 5 
mois. Cure A: S6rum du 

m~me rat. 

Discussion. DECKERS e t  MAISIN5 o n t  observ6  u n  ph6-  
nom~ne  co mp arab l e .  Ces a u t e u r s  r a p p o r t e n t  avo i r  o b t e n u  
des  r6ac t ions  de  p r e c i p i t a t i o n  en  doub le  d i f fus ion e n t r e  
le s6rum e t  des  c x t r a i t s  d ' o r g a n e s  n o r m a u x  e t  de  t u m e u r s .  

E n  ce qui  conce rne  ce r6su l ta t ,  nous  s o m m e s  t e n t 6 s  
d ' a t t r i b u e r  l ' a p p a r i t i o n  de l ' au toan t ig~n ic i t 6  h Fac t ion  
des co lo ran t s  azo~ques q u i  se l i en t  a u x  pro t~ines  6 Ce t te  
assoc ia t ion  c o l o r a n t  azo ique-p ro t6 ine  p o u r r a i t  en  modi f ie r  
16g~rement la  sp6cificit6 an t ig6n ique ,  i n d u i s a n t  l ' appa r i -  
t i on  de pa rap ro t6 ine s  L 

D ' a u t r e  pa r t ,  il est  possible  que ce processus  a u t o a n t i -  
g6nique  b loque  la capac i t6  de  l ' o rg an i s me  de r6pondre  
i m m u n o l o g i q u e m e n t  a u x  an t ig~nes  sp6cif iques qui  ap -  
p a r a i s s e n t  chez  l ' a n i m a l  nour r i  au  D A B ~ - L  

Fig. 2. R6action auto- 
antlg6nique entre te foie 
(cuves 1 et 3), la rate 
(euve 2) et le s~rum du 
rat nourri au 4-di6thyl- 
aminoazobenz~ne (A). La 
cure 4 contient l'extrait 

du rein. 

Summary. Thi s  r e su l t  r epo r t s  t h e  a p p a r i t i o n  of a non -  
specific a u t o a n t i g e n i c  process  b e t w e e n  t h e  l iver,  t h e  sp leen  
a n d  t h e  s e r u m  of r a t s  fed on  a d i m e t h y l a m i n o a z o b e n z e n e  
a n d  d i e t h y l a m i n o a z o b e n z e n e - c o n t a i n i n g  diet .  
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P R O  E X P E R I M E N T I S  

A S i m p l e  I n k w r i t e r  for  Class  E x p e r i m e n t s  

W r i t i n g  on  smoked  p a p e r  is a m o n g s t  t h e  o ldes t  a n d  
s t i l l  v a l u a b l e  r eg i s t r a t i on  t e c h n i q u e s  e m p l o y e d  in p h a r m a -  
cological  expe r imen t s .  Two of i t s  d i s a d v a n t a g e s  a re  t h e  
ease  w i th  wh ich  ob jec t s  o t h e r  t h a n  t h e  wr i t e r  m a y  leave  

t h e i r  t r aces  on  t h e  s m o k e d  p a p e r  (especial ly in  class ex-  
pe r imen t s )  a n d  t h e  need  to  fix t h e  r e g i s t r a t i o n  before  i t  
c a n  be  h a n d l e d  safely.  These  d i s a d v a n t a g e s  m a y  b e  over -  
come  b y  us ing  i n k ~ i t e r s ,  b u t  m a n y  of t h e  c o m m e r c i a l l y  
ava i l ab le  t ypes  a re  m u c h  less r o b u s t  a n d  h e a v i e r  t h a n  a 
wr i t e r  for s m o k e d  paper .  However ,  t h e  use  of  p o l y t h e n e  
t u b i n g  e n a b l e d  us to  deve lop  a n  i n k w r i t e r  (Figure)  w h i c h  
was  l i gh t  e n o u g h  to  record  t h e  c o n t r a c t i o n s  of r a t  u t e r u s  
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a n d  i leum, a n d  s t u r d y  e n o u g h  to be used successful ly  b y  
med ica l  s t u d e n t s  in  60 c lass room expe r i m en t s .  

Construction. (1) I n k  de l ive ry  t u b e :  T he  s h a f t  of a 20- 
gauge  needle  f rom w h i c h  t h e  boss  ha s  been  r e m o v e d  b u t  
w i t h  t he  s t y l e t  irt p lace  is i n se r t ed  i n to  a l e n g t h  of closely 
f i t t i ng  p o l y t h e n e  t u b i n g .  T h e  p o l y t h e n e  is h e a t e d  gen t ly  
a n d  d r a w n  ou t  so as to  m a k e  a t i g h t  f i t  ove r  t he  s tyle t .  
The  s t y l e t  is r emoved ,  a n d  needle  a n d  p o l y t h e n e  t u b i n g  
are  b e n t  w i t h  t he  f ingers  ove r  t he  na i l  of t he  t h u m b  to a 
r i g h t  ang le  7 m m  f rom t h e  b l u n t  end  of t he  needle :  t he  
p o l y t h e n e  t u b e  is cu t  0.5 m m  b e y o n d  t h e  ends  of t he  
needle.  

(2) I n k  rese rvo i r :  Th i s  is m a d e  f rom p o l y t h e n e  t u b i n g  
3 -4  m m  i n t e r n a l  d i ame te r ,  b y  h e a t i n g  t h i s  ove r  a micro-  
f lame a n d  c u t t i n g  i t  off a t  t h e  a p p r o p r i a t e  l eng th .  

The  ink  de l ive ry  t u b e  is g lued  to  t he  side of t he  reser-  
vo i r  a n d  lef t  to  d r y  for  24 h. F ina l ly  a l e n g t h  of a l u m i n u m  
wire  or  t h i n  t u b i n g  is f ixed to t he  reservoir ,  e.g. b y  inser t -  
ing t he  t o o t h e d  end  of t h e  a l u m i n u m  in to  the  g e n t l y  
w a r m e d  wal l  of t h e  reservoir .  

Our  i n k w r i t e r s  h a d  a w e i g h t  of 90-110 m g  a n d  a capa -  
'city of 0.05 ml,  w h i c h  is e n o u g h  to  record  e.g. u t e r i ne  con-  
t r a c t i o n s  for a few hours .  I t  is e s sen t i a l  to  use a f reely 
f lowing ink,  such  as t h e  ink  supp l i ed  for  e lectr ic  recorders .  

Use of th i s  wr i t e r  in class e x p e r i m e n t s  p r o v i d e d  two 
a d v a n t a g e s  over  s m o k e d  p a p e r  wr i te rs .  T h e  work  was  
less messy,  and  the  s t u d e n t s  cou ld  r e m o v e  t h e i r  r ecord ing  
i m m e d i a t e l y  a f t e r  t he i r  e x p e r i m e n t  to  t a k e  t h e m  to  a 
d iscuss ion  of the  resu l t s  in t he  l ec tu re  room.  Espec ia l ly  
t he  l a t t e r  p o i n t  was found  m a r k e d l y  to  s t i m u l a t e  t h e i r  
i n t e r e s t  in  t h e i r  work.  

~ j  

> 

The finished inkwriter. The bent ink 
delivery tube consisting of a 20-gauge 
hypodermic needle encased in poly- 
thene, is glued to the wall of the poly- 

thene ink reservoir. 

Zusammen/assung. U n t e r  V e r w e n d u n g  eines  P o l y t h g n -  
s ch l auches  wurde  ein T i n t e n s c h r e i b e r  (Gewich t  90-110  
mg) zur  R e g i s t r i e r u n g  v o n  K o n t r a k t i o n e n  i so l ie r te r  Or-  
gane  kons t ru i e r t .  Dieser  Schre ibe r  liisst s ich m i t  Er fo lg  
im phys io log i schen  u n d  p h a r m a k o l o g i s c h e n  P r a t i k u m  
ve rwenden .  
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T h e  P r e p a r a t i o n  o f  H o l e y  F i l m s  

f o r  E l e c t r o n  M i c r o s c o p y  

T i n y  holes  in  p la s t i c  f i lms a re  useful  for check ing  t he  
a s t i g m a t i s m  of a n  e lec t ron  microscope  ~, whi le  la rger  holes 
are  useful  for s u p p o r t i n g  t h i n  sec t ions  2 a n d  n e g a t i v e l y  
s t a i n e d  p r e p a r a t i o n s  3. T h e r e  are severa l  m e t h o d s  for 
p r e p a r i n g  f i lms w i t h  holes  2,4,~, b u t  we h a v e  found  t h e m  to 
be  unre l i ab le  or  t ime  c o n s u m i n g  c o m p a r e d  to  t he  s imp le  
m e t h o d s  p r e s e n t e d  here .  

One o r d i n a r i l y  m a k e s  a u n i f o r m  F o r m v a r  f i lm b y  allow- 
ing  a so lu t ion  of F o r m v a r  in  e t h y l e n e  d ich lor ide  to  sp read  
on  a w a t e r  surface.  I f  t h e  so lu t ion  c o n t a i n s  w a t e r  drople ts ,  
t h e  f i lm will c o n t a i n  holes.  W a t e r  c an  be  i n t r o d u c e d  in to  
t h e  F o r m v a r  so lu t ion  in a n u m b e r  of ways :  

(1) One  m a y  sp read  a t i n y  d rop le t  of 1% F o r m v a r  in 
e t h y l e n e  d ich lo r ide  on  cold w a t e r  (4 to  10°C) a n d  im-  
m e d i a t e l y  condense  his  b r e a t h  on  t h e  f i lm before  t he  
e t h y l e n e  d ich lor ide  ha s  e v a p o r a t e d .  Th i s  p rocedure  is 
s imple r  a n d  qu icke r  t h a n  t h e  s o m e w h a t  ana logous  m e t h o d  
of SJ6STRAND l or HARRIS 6. However ,  such  a F o r m v a r  f i lm 
o f t e n  c o n t a i n s  b u b b l e s  in fields s u r r o u n d i n g  t he  zones of 
holes.  

(2) 4 -6  t i n y  d rop le t s  of 80% e t h y l  a lcohol  are a d d e d  
u n d e r  s h a k i n g  to  1 ml  of 1% F o r m v a r  so lu t ion  in e t h y l e n e  
dichlor ide .  W h e n  t he  r e s u l t i n g  b lu i sh  w a t e r  emu l s ion  is 
s p r e a d  on  a w a t e r  surface  i t  fo rms  a v e r y  t h i n  fragile  f i lm 
t h a t  is full of holes.  Such  fragile  f i lms  m a y  be  p icked  up  
b y  a l lowing  t h e m  to  se t t le  on to  200 or  400 m e s h  grids.  
T h e n  before  t h e  grids  h a v e  dried,  t h e y  a re  t o u c h e d  to  a 
second  w a t e r  sur face  c o n t a i n i n g  a t r ace  of a d e t e r g e n t  so 
t h a t  w h e n  t h e  gr ids  are  dry,  sur face  t en s i on  is less l ikely 
to  b r e a k  t h e  ho l ey  films. 

(3) F ina l ly ,  a w a t e r  emuls ion  can  be  m a d e  b y  a d d i n g  
0.001 ml  of d is t i l led  w a t e r  to  1 m l  of a 1% F o r m v a r  solu- 
t ion  in e t h y l e n e  dichlor ide .  T h e  m i x t u r e  is p laced  in a 

p las t i c  t u b e  which  is in se r t ed  in t he  water - f i l led  cup  of a 
R a y t h e o n  sonic v ib ra to r .  Af te r  30-60 sec sonic t r e a t m e n t  
a t  9000 cps, t he  d rop le t  of w a t e r  becomes  dispersed in the  
F o r m v a r  solut ion.  The  r e su l t i ng  mi lky  b lue  emuls ion,  
wh ich  is s t ab l e  for a b o u t  30 min,  is t h e n  mixed  w i th  1 
to  2 vol  of u n t r e a t e d  1% F o r m v a r  so lu t ion  in e thy l ene  
dichlor ide .  W h e n  one d rop  of th i s  m i x t u r e  is p laced  on a 
clean w a t e r  surface  i t  sp reads  to fo rm a F o r m v a r  n e t w o r k  
of ve ined  appea rance .  T h e  a rea  b e t w e e n  the  ve ins  con t a in s  
t i n y  holes  b u t  here  t he  f i lm is aga in  v e r y  fragile a n d  should  
be  p icked  u p  as p rev ious ly  descr ibed.  

Af te r  such  f i lms h a v e  been  c o a t e d  w i t h  c a r b o n  t h e y  
can be e x a m i n e d  in t he  e lec t ron  microscope (Figure  1). 
I t  is seen  t h a t  m a n y  holes  are  su i t ab l e  for co r rec t ing  
a s t i g m a t i s m .  T h e  n u m b e r  of holes  pe r  un i t  a rea  can  be  
r educed  b y  dec reas ing  t he  p r o p o r t i o n  of w a t e r  emuls ion  
to  F o r m v a r  solut ion.  Such  m i x t u r e s  also sp read  more  
u n i f o r m l y  on  t he  w a t e r  surface.  

VCe also use a n o t h e r  p r inc ip le  for o b t a i n i n g  holes  of 
d i f fe ren t  sizes (Figure  2) b y  expos ing  t he  d r y  F o r m v a r  
f i lm to  d rop le t s  of i ts  so lven t :  200 or 400 mesh  grids  are 
covered  w i t h  a t h i n  F o r m v a r  film. Af ter  d r y i n g  in air ,  
t h e y  are  exposed  to the  v e r y  fine s p r a y  of e t h y l e n e  di- 
ch lor ide  p roduced  b y  a V a p o n e p h r i n  nebu l i ze r  (Vapo-  
n e p h r i n  Company ,  Divis ion  of T h a y e r  Labs . ,  Inc . ,  666 
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