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S u m m a r y  

Cer t a in  f e a t u r e s  of a m o d i f i c a t i o n  of WOOLFE a n d  
MACDONALD a lges ime t r i c  m e t h o d  are ou t l i ned .  

Sys temat ic  v a r i a t i o n s  of t h e  m e a n  r e a c t i o n  t i m e s  
occu r  i n d e p e n d e n t l y  of e v e r y  m a n i p u l a t i o n  o t h e r  t h a n  
t h e  e x p o s i t i o n  of mice  to  t h e r m o a l g e s i c  s t imu l i .  T h e  
p r i n c i p a l  ones  a re :  

(1) T h e  s e c o n d  d e t e r m i n a t i o n  y ie lds  a m e a n  v a l u e  
w h i c h  is a l w a y s  supe r io r  to  t h a t  of t h e  f i r s t  one.  

(2) R e p e a t e d  d e t e r m i n a t i o n s  y ie ld  v a l u e s  w h i c h  
b e c o m e  s t a b l e  o n l y  w h e n  t h e  f r e q u e n c y  of t h e  expos i -  
t i ons  is r e l a t i v e l y  low (one e v e r y  15 ra in  or  less);  w i t h  
h i g h  f r e q u e n c y  e x p o s u r e s  (g roup  of t h r e e  e x p o s u r e s  
e v e r y  30 or 120 rain)  t h e  m e a n  r e a c t i o n  t i m e  inc reases  
c o n s i d e r a b l y .  

These  v a r i a t i o n s  s t i l l  a p p e a r  a f t e r  a d r e n a l e c t o m y .  
P r a c t i c a l  c o n d i t i o n s  for  t h e  use  of t h i s  m e t h o d  c o n c e r n -  
ing  t h e  s t u d y  of ana lges ics  are  d e d u c e d  f r o m  these  f ac t s  
a n d  a n  e x p e r i m e n t a l  s c h e m e  is g i v e n  as a n  i l l u s t r a t i o n .  

A Humoral  Agent  with Immediate  Eosinopenic 
Effect other than Cortisone 

F l u c t u a t i o n s  in  t h e  n u m b e r  of c i r c u l a t i n g  eos inoph i l s  
h a v e  r e c e n t l y  b e e n  t h e  s u b j e c t  of n u m e r o u s  p a p e r s  in  
c o n n e c t i o n  w i t h  t h e  d i f f e r e n t  s t a t e s  of " s t r e s s - c o n d i -  
t i o n s " .  T h e  l i t e r a t u r e  s u p p o r t s  t h e  s t a t e m e n t  t h a t  
a c t i v a t i o n  of t h e  non- spec i f i c  de fence  m e c h a n i s m  is 
r e g u l a r l y  fo l lowed  a b o u t  4 h l a t e r  b y  a p r o n o u n c e d  
d i m i n u t i o n  of c i r c u l a t i n g  eos inoph i l s .  I n  t h e  so-ca l led  
T h o r n - t e s t  1, a dec rea se  of eos inoph i l s  of more  t h a n  50 % 
i n d i c a t e s  a su f f i c i en t  r e se rve  of t h e  h y p o p h y s e o - a d r e n a l  
axis.  A u t h o r s  g e n e r a l l y  a s s u m e  t h a t  co r t i sone - l ike  
s u b s t a n c e s  l i b e r a t e d  f r o m  t h e  a d r e n a l s  d u r i n g  d i f f e r e n t  
i n ju r i e s  ( ad r ena l i ne ,  f o r m a l i n e ,  sa l i cy la te ,  etc.)  are  
r e spons ib l e  for  t h e  e o s i n o p e n i c  effect .  Th i s  s t a t e m e n t  
was  b a s e d  o n  t h e  wel l  k n o w n  f ac t  t h a t  o n l y  co r t i sone  
a n d  h y d r o c o r t i s o n e  are  c a p a b l e  of p r o d u c i n g  s i g n i f i c a n t  
e o s i n o p e n i a  in  a d r e n a l e c t o m i s e d  a n i m a l s .  C o r t i s o n e  
t h e r e f o r e  was  r e g a r d e d  as t h e  e n d - s u b s t a n c e  of t h e  
a b o v e  m e c h a n i s m .  

Some  c o n t r o v e r s i a l  d a t a ,  h o w e v e r ,  were  p u b l i s h e d  in  
t h e  pas t .  A c c o r d i n g  to  ROMAr¢I z, t h e  m e c h a n i s m  of 
e o s i n o p e n i a  i n d u c e d  b y  co r t i sone  a n d  A .C .T .H .  d i f fe rs  
f r o m  t h a t  of f o r m a l i n e  a n d  a d r e n a l i n e .  OLAIt andVARR63 
d e m o n s t r a t e d  t h a t  t h e  co r t i sone  e o s i n o p e n i a  fails to  
d e v e l o p  in  deep  h e x o b a r b i t o n e  na rcos i s .  

I t  is a w e l l - k n o w n  f a c t  t h a t  3 - 4  h a re  n e c e s s a r y  for  
t h e  d e v e l o p m e n t  of a s i g n i f i c a n t  fa l l  of eos inophi l s ,  
w h a t e v e r  k i n d  of s t r e s s o r s  were  u s e d - - e v e n  if  t h e  
s u s p e c t e d  e n d - s u b s t a n c e ,  co r t i sone ,  was  a d m i n i s t e r e d .  
I t  is i n t e r e s t i n g  in t h i s  r e l a t i o n  t h a t  L o v e  4 succeeded  in  
p r o d u c i n g  e o s i n o p e n i c  r e s p o n s e  in  a n i m a l s  s u b j e c t e d  to  
a d r e n a l e c t o m y  as soon  as 10 r a in  a f t e r  s t ress .  I t  s eems  
t h e r e f o r e  t h a t  su f f i c i en t  a m o u n t s  of co r t i sone  a re  
l i b e r a t e d  d u r i n g  t h i s  s h o r t  per iod ,  a n d  t h e  s u b s e q u e n t  
t i m e  is n e e d e d  for  d e v e l o p i n g  t h e  e o s i n o p e n i c  e f fec t  of 
co r t i sone .  T h e  c o n c e p t i o n  of a d i r ec t  e f fec t  of c o r t i s o n e  
is f i na l l y  w e a k e n e d  b y  t h e  f a c t  t h a t  u p  to  t h e  p r e s e n t  
no  one  h a s  b e e n  ab le  to  d e m o n s t r a t e  i r r e f u t a b l y  i t s  i n -  
vitro eos ino ly t i c  power ,  

I G. W. THORN et al. J. Amer. Med. Asoc. 137, 1005, 1544 (1948). 
2 j .  p. ROMANI, C. r. Soc. Biol. 146, 654 (1952). 
a F. OLAH, V. VARR6, M. MAJOROS, K. KovAcs, and D. BACH- 

RACr L Orvosi Hetilap 92, 1129 (1951). 
a "~V. D. LovE, Proc. Soc. exp. Biol. Mcd. 75, 639 (1950). 

W e  t h e r e f o r e  s u p p o s e d  t h a t  co r t i sone  i n d u c e s  eosin0- 
p e n i a  b y  m o b i l i z i n g  some  h i t h e r t o  u n i d e n t i f i e d  substance.  

E x p e r i m e n t s . - - E x p e r i m e n t s  were  ca r r i ed  o u t  on  albino 
r a t s  w e i g h i n g  100-180  g. E o s i n o p h i l  c o u n t s  were  taken 
b y  t h e  m o d i f i e d  D u n g e r - M e t h o d  1. R a t s  were  stressed 
b y  50 /,g s u b c u t a n e o u s  a d r e n a l i n e .  A t  t h e  t ime  of 
e o s i n o p h i l  d e p r e s s i o n  b l o o d  was  w i t h d r a w n  f rom the 
( d e c a p i t a t e d )  d o n a t o r s .  S e r u m  was  i so l a t ed  wi th in  30 
ra in  a n d  0-5-0 .75  m l  was  i n j e c t e d  in  t h e  t a i l  vein of 
a c c e p t o r  r a t s .  E o s i n o p h i l s  were  c o u n t e d  immedia te ly  
be fo re  a n d  10, 20, 30 m i n  a f t e r  t h e  s e r u m  was  injected. 

C o n t r o l  a n i m a l s  r ece ived  se ra  of n o n - s t r e s s e d  rats 
u n d e r  s im i l a r  e x p e r i m e n t a l  c o n d i t i o n s .  
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Fig. 1.--Percent changes of the circulating eosinophils of rats in the 
first 30 rain after different serum-transfusions. 

R e s u l t s  a re  p r e s e n t e d  in  F i g u r e  1. As  demons t ra ted ,  
se ra  of s t r e s s e d  a n i m a l s  r e g u l a r l y  i n d u c e d  significant 
e o s i n o p e n i a  w i t h i n  10-30  min .  T h i s  p h e n o m e n o n  failed 
to  d e v e l o p e  in r a t s  t r a n s f u s e d  w i t h  n o n - s t r e s s e d  sera. 

No. Microgram 
dose 

i 125 
2 125 
3 62.5 
4 62.5 
5 50 

Absolute eosinophil count of rats after intravenous administration 
of Cortone-Merck. 

Eosinophil counts 

After the Cortisone injection 

Control 10 mini20 mini30 rain I 4h 

1280 3500 2740 216 
885 2350 1370 1090 
760 1105 510 516 55 

1010 1175 1010 922 
378 415 333 333 

I n  f u r t h e r  e x p e r i m e n t s  we a d m i n i s t e r e d  62.5-125 ~g 
co r t i sone  (Cor tone -Merck  was  d i l u t e d  w i t h  physiological 
sa l ine  1 : 4 0 0 - 1 : 2 0 0 ,  a n d  1 m l  was  i n j e c t e d  intrave- 
nous ly ) .  E o s i n o p h i l s w e r e  c o u n t e d  before  a n d  10, 20, 30 
ra in  a f t e r  t h e  i n j ec t i on .  To  c o n t r o l  t h e  p r e p a r a t i o n  in 
t w o  cases  t h e  4 h eos inoph i l  c o u n t  was  a lso  determined. 

As is s h o w n  in t h e  T a b l e  i n t r a v e n o u s  co r t i sone  fails to 
p r o d u c e  a s i g n i f i c a n t  e o s i n o p e n i a  w i t h i n  30 rain.  On the 
c o n t r a r y  a m o d e r a t e  e o s i n o p h i l i a  is t h e  rule .  

1 A. DUNGER, Mfinch. reed. Wschr. a7, 1942 (1910). - I. RECAST 
et al., J. Clin. Endocrin. 10, 187 (1950). 
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We invest igated further  the role of autonomic nervous 
pathways in the production of the transmissible im- 
mediate eosinopenia. The thoracic par t  of the spinal cord 
(between D1-D~) of acceptor rats was transsected. On 
the second day transfusions were carried out using 
stressed and normal  sera under condit ions described 
above. 

As is shown in Figure 1, the transsection of the spinal 
cord does not  al ter  the transmissible eosinopenia. 

+,00 

Zusammenfassung 

Es wird gezeigt, dass Serum aus adrenal invorbehan- 
delten Rat ten,  vier Stunden nach Adrenal ininjekt ion in 
normale Tiere transfundiert ,  bereits nach 30 min eine 
mehr als 50 %ige Eosinopenie verursacht.  Das Auftreten 
eines humoralen Wirkstoffes w~hrend der Eosinopenie 
wird diskutier t  und mi t  Cortison verglichen. 
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Fig. ~.--Percent changes of the circulating eosinophils of humans 
in the first 30 rain after different serum-transfusions. 

Finally we performed similar experiments  in humans.  
The donator  was t reated with 400 pg adrenal ine s.c. 
and after the development  of a significant eosinopenia 
(the Thorn- tes t  was performed in every  case) 300-350 ml 
blood was withdrawn under sterile conditions. Blood 
clotting was prevented  by physiological ci t rate  solution 
(1:10) and plasma was isolated by centrifuging. We then  
injected 100-140 ml of (isolated) plasma into acceptor-  
patients, free from any demonstrable hypophyseo- 
adrenal lesion. The eosinophil counts of acceptors were 
determined as in the animal experiments.  Control 
experiments were carried out on the same persons with  
the plasma of non-stressed subjects. 

Figure 2 shows that ,  as in our rat-experiments,  a 
significant eosinopenia develops within 10-30 min in 
persons receiving stressed plasma, while no change 
occurs in the controls. 

Discussion.--W'e demonst ra ted  tha t  sera deriving 
from individuals stressed with  adrenaline 4 h before 
possess the capaci ty  to produce significant eosinopenia 
within 30 rnin if transfused to normal  subjects. 

This phenomenon suggests the circulat ion of a sub- 
stance during eosinopenia, being capable of evoking an 
immediate "eosinopenic"  action, in contrary  to corti- 
sone. 

Although it  is very unlikely tha t  cortisone has any 
direct effect on eosinophils, this possibility cannot  be 
ruled out by our present  experiments.  

B. TANOS, S. SZILASY, V. VARR6, 
A. E~SNER, and F. OLXH 

I. Department of Medicine, University o/ Szeged, 
Szeged, Hungary, March 3, Ig53. 

S e n s i b i l i t 6  du  s p e r m o p h i l e  (Citellus fluvus 
concolor) h Mgcobacterium tuberculosis 

v a r .  bovis.B. C. G. 

Nous avons d6couvert la sensibilit6 du hamster  {Meso- 
cricetus auratus) au bacille B.C.G. 1, et cont inuant  nos 
essaisl nous avons confirm6 que les passages en s6rie de 
t ' infection 6talent possibles ehez le hamster  soit  par 
inoculation d 'organes de hamsters molts,  soit par  ino- 
culation de cultures p rovenant  de ces organes. Au cours 
des passages chez 3lesocricetus auratus, les inoculations 
systdmatiques d 'organes ou de cultures p rovenant  de ces 
organes ~ des cobayes, out  confirmd, dans la limite de 
nos expdriences, l 'absenee de pouvoir  pathog~ne du 
bacille B.C.G. pour cet animal, Enfin, nous avons cons- 
tat6 que des doses de bacilles B.C.G. tr~s infdrieures 
celles utilisdes dans nos premieres expdriences (1 mg par 
exemple) dtaient capables de tuer le hamster  apr~s ino- 
culat ion intra-pdritondale. 

Nous nous sommes demandds si d 'autres  rongeurs 
possddaient une sensibilitd semblable k celte du hamster.  
Nous avons constatd que le spermophile (Citeltus/ulvus 
concolor) dtait, lui aussi, sensible au bacille B.C.G. s, 

Trois spermophiles ont  dt6 inoculds par vole intra- 
pdritondale avec 150 mg de bacilles B.C.G., trois par la 
mSme vole avec 100 mg et trois avec 50 rag. Hui t  de ces 
animaux sont morts dans des ddlais var iant  entre deux 
et quatre  tools, sans qu' i l  paraisse y avoir de rapport  
entre la dose inoculde e t  le temps de survie. Un est encore 
vivant .  A l 'autopsie on constate une hypertrophic de la 
rate  sans tubercules vlsibles, les autres organes parais- 
sant normaux  t~ l ' examen macroscopique. Le role, la 
rate,  les reins, les poumons cont iennent  des quanti tds 
considdrables de bacilles acido-alcoolo-rdsistants. Le 
spermophile est bien entendu sensible au bacille tuber- 
culeux humain ou bovin par vole sous-cutande ~ des 
doses de 0,1 mg. La mort  survient  alors en un ~ deux 
mois. A l 'autopsie on constate souvent  des tubercules 
visibles macroscopiquement  sur la rate, le role, le pou- 
mon. On peut  t rouver  des ganglions grossis et  casdifids. 
Les organes cont iennent  des quantitds assez grandes de 
bacilles acido-alcoolo-rdsistants, moins importantes  peut-  
8tre que celles observdes chez les an imaux inocuMs avec 
le baci]le B.C.G. 

Cette sensibilitd du spermophile n ' a  pour nous aucun 
rapport  avec la valeur  immunisante  du bacille B,C.G. 
contre la tuberculose de l 'homme. ]Elle n 'es t  que la 
t raduct ion d 'une sensibilJt6 partJculi~re d 'une esp~ce 

animale. P. HAUDUROY e t  W .  ROSSET 

Institut d'hygi~ne, Universitd de Lausanne, le 26 mars 
1953. 

I p. HAUDUROY et W. ROSSET, C. r. Aead. Sci. 23~, 445 (1951). 
Ces rongeurs nous out 6td proeurds par M. le doeteur BALTA- 

ZARD, Directeur de l'Institut Pasteur de T6h6ran, que nous tenons h 
remercier tr~s vivement de son obligeance. 


