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occurrence of l ym phosa rcoma  (13 of 16). Two separa te  
contro l  series were also run,  involving the  imp lan ta t ion  
of R. pipiens k idney  in to  the  r igh t  forel imbs of T. viri- 
descens f rom uninfec ted  popula t ions ,  b u t  no lympho-  
sarcomas were obta ined.  

We consider  these results  to  suppor t  the  view t h a t  we 
have  expressed previously  s, namely ,  t h a t  an individua-  
t ion field, as represen ted  by  a r egene ra t ion -compe ten t  
amph ib i an  limb, is no t  capable  of control l ing cancer  de- 
veloping wi th in  it, if the  cells forming the  cancer  do no t  
possess l imb t i ssue-forming capacit ies.  T h a t  circulat ing 
and wander ing  cells f ind themse lves  wi th in  the  l imb does 
no t  necessari ly mean  t h a t  t h e y  are subjec t  to control  by  
the  ind iv idua t ion  field 12. 

Rdsumd. Du rein de Rana pipiens adultes  a 6t6 t rans -  
p lant6  dans  les membres  ant6rieurs  de v ing t  Triturus 
viridescens qui 6talent  en t ra in  de d6velopper  des lympho-  

sarcomes.  P a r m i  les 12 p a t t e s  analys6es, six 6ta ient  
infiltr~es pa r  le cancer  e t  ava ien t  r6pondu ~ la presence  
des greffes x6nog~niques en f o r m a n t  des s t ruc tu res  acces- 
soires de la pa t te .  Nous en avons  conclu que le c h a m p  de 
r~g6n6ration n ' e s t  pas  capable  de contr61er le d6veloppe-  
m e n t  de ce cancer.  
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Act ion  of C a d m i u m  Chlor ide  on 
S e n s o r y  Gang l ia  1 

Cadmium is known as a h ighly  toxic meta l  which is em-  
ployed for several  indus t r ia l  purposes .  While s tudy ing  the  
pha rmaco logy  of cer ta in  metal l ic  compounds ,  we no ted  
tha t ,  in the  rat ,  the  subcu taneous  or in t ravenous  admin-  
i s t ra t ion  of c adm ium chloride p roduced  severe lesions of 
the  Gasserian ganglion and of the  spinal sensory ganglia. 
Here  we would like to repor t  the  work per formed wi th  a 
view to inves t iga t ing  this p h e n o m e n o n  more thoroughly .  

In the first  expe r imen t  80 Sprague-1)awley rats  (40 
males and 40 females) wi th  a mean  body  weight  of 189 g 
(range 180-198 g) were d iv ided into 4 equal  groups and 
given di f ferent  amoun t s  of c admium chloride (CdCI~, 
F isher  Scientific Co., Fai r lawn,  N.Y., U.S.A.) subcu-  
t aneous ly  in the  back, always in 1 ml of wa te r  at  the  doses 
indica ted  in the  Table.  All animals  were killed three  days  
af ter  the injections.  For  the  second exper iment ,  we in- 
jec ted  25 female ra t s  of 190 g (range 182-201 g) wi th  3.5 
mg of c adm ium  chloride in ] ml of wa te r  subcu taneous ly  
in the  back and killed 5 animals  30 min, 1, 3, 5, and 24 h 
respec t ive ly  a f te r  the  in ject ions  to s t u d y  the  chrono-  
logical deve lopmen t  of the  lesion. 

As can be seen in the  Table,  ganglionic lesions were 
found in all the  groups t r ea t ed  wi th  the  di f ferent  doses of 
c admium chloride. The percen tage  of incidence was similar 
in males and females. Macroscopically,  the  first  signs were 
observed 5 h af ter  the  in ject ion and consis ted of hemor -  
rhagic  spots  under  the  capsule;  24 h later  the  affected 
organs appeared  da rk  red because of massive hemorrhages  
sharp ly  localized in the ganglionic t issue (Figure). Oc- 

1 This work was supported by the John A. Hartford Foundation and 
the Medical Research Council of Canada. 

Hemorrhagic necrosis of sensory ganglia induced by cadmium 
chloride. Top: Macroscopic aspect of the Gasserian ganglion. The 
necrosis is sharply limited to the ganglionic tissue (arrows). Middle: 
Necrosis of the nerve cells in a spinal ganglion (Susa, PAS, • 120). 
Bottom: Pycnosis of nuclei and lysis of cytoplasm in the Gasserian 
ganglion cells which appear surrounded by hemorrhages (Susa, 

PAS, • 460). 
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casionally, however ,  hemorrhagic  spots  were observed in 
the  per iphera l  nerves  especially in the  sciatic. 

Histologically,  the  mos t  s t r iking change  was in the  
ganglion ceils which  showed pyenosis  of nuclei, karyor-  
rhexis  and subsequen t  lysis of the  cy toplasm.  Hemor -  
rhagic suffusions were charac ter i s t ica l ly  located  a round  
the  damaged  ganglion cells (Figure) and  a small  degree 
of leucocyte  inf i l t ra t ion was also noted .  S y m p a t h e t i c  
ganglia appeared  normal .  Other  morphological  lesions 
p re sen t  ill the  same animals  were located respec t ive ly  a t  
the  si te of the  subcu taneous  injection,  in the  liver, k idney,  
hear t ,  tes tes  and  ovaries. 

P r e l im ina ry  results  indicate  t h a t  the  same ganglion 
lesion can be reproduced  in the  guinea-pig and the  ham-  
ster.  I n  similar expe r imen t s  pe r fo rmed  in t he  ra t  wi th  the  
chlorides of mercury ,  thal l ium,  lead and indium,  the  
ganglionic changes  descr ibed above  were n o t  observed.  

Morphological  lesions p roduced  by  c a d m i u m  sal ts  have  
been descr ibed in organs such as tile liver, k idney  2 and  

Action of CdC12 on sensory ganglia 

Group Dose of % of animals % 
CdC12 (mg) with ganglion necrosis mortality 

tes tes  3. At  present ,  in re la t ion to our  work  we have  found 
in the  l i t e ra ture  only one reference concerning the  act ion 
of this  ion on nervous  conduc t ion  4. 

Cadmium is known  as a s t rong inhib i tor  of su l fhydry l  
enzymesS and  several  s y m p t o m s  of poisoning are consis-  

t e n t  w i t h  t he  t heo ry  t h a t  i ts  toxic  effects  are due to  th is  
p rope r ty ;  i t  seems difficult ,  however ,  to explain  the  
selective effect  on nervous  ganglia on th is  basis and  fur- 
t he r  s tudies  will be needed to clarify the  mechan i sm of 
th is  toxic  act ion.  

Rdsumd. Le chlorure de cad mi u m produi t  chez le ra t ,  
une n6crose h6morragique  s61ective du ganglion de Gasser  
et  des gangl ions sensit ifs  spinaux.  Dans  ces organes, on 
observe nne  pycnose  des n o y au x  et  une lyse du cy to-  
p lasme des cellules nerveuses  qui sont  entour6es d 'effu-  
sions h6morragiques .  

G. GABBIANI 

Institul de Mddecine et de Chirurgie expdrimentales, 
Universitd de Montrdal (Canada), 
November 12, 1965. 

1 5.5 100 100 
2 3.5 100 100 
3 2.0 100 0 
4 0.5 65 0 
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P R O  E X P E R I M E N T I S  

I n f r a r e d  E m i s s i o n  S p e c t r a  of  in  v i v o  H u m a n  S k i n  

The recen t  obse rva t ion  of IR-emiss ion  spec t ra  of 
var ious  solid surfaces 1 sugges ted  the  ex tens ion  of the  
emission techniques  to the  s t u d y  of biological sys tems.  
E x p l o r a t o r y  expe r imen t s  were therefore  made  to  observe 
the  IR-emiss ion  spec t ra  of h u m a n  skin in vivo. As con- 
ven t iona l  spec t romete r s  were unsui table ,  because the  
a m o u n t  of rad ia t ion  emi t t ed  a t  b o d y  t e m p e r a t u r e s  was 
small,  an in te r fe rence  spec t rome te r  was  used. Such an 
i n s t r u m e n t  separa tes  the  c o m p o n e n t  f requencies  of inci- 
d e n t  r ad ia t ion  by  in ter ference  r a the r  t h a n  by  dispersion.  
As na r row en t rance  slits are no t  requi red  and all of the  
rad ia t ion  of in te res t  is inc ident  on the  de tec to r  s imul ta-  
neously,  the  l igh t -ga ther ing  power  and the  signal-to-noise 
ra t io  of the  in ter ference  spec t romete r  are re la t ively  high. 
This pe rmi t s  the  observa t ion  of fa int  sources. 

Tile Block Model I-4T in te r fe romete r  spec t rome te r  was 
used 2. The i n s t r u m e n t  and  its opera t ion  are descr ibed 
elsewhere 3-5. The de tec to r  t e m p e r a t u r e  was  abou t  30 ~ 
The spect ra l  region f rom 2000 cm -1 to  700 em -1 was 
scanned  repet i t ious ly  a t  a ra te  of 120 scans per  min.  The 
signal of each scan was added  digital ly and  s tored ill the  
m e m o r y  of a Block Coadder,  a coheren t  in format ion  add-  
ing device.  After  the  accumula t ion  of t he  indiv idual  sig- 
nals of 360 consecut ive  scans, the  cumula t ive  signal was 
fed f rom the  Coadder  to a wave  analyzer  coupled wi th  a 
p o t e n t i o m e t e r  recorder,  to resul t  in t races  such as those 

shown in t h e  Figures  1, 2, and  3. The resolut ion was  
20 cm -1, ind ica ted  in each Figure a t  R. The ordinates  of 
relat ive spec t ra l  emission are a rb i t ra ry ,  and  have  been  
shif ted to avoid  over lapping  of spectra .  All subjects  were 
fa i r -skinned Caucasians.  The aper ture  of the  spec t rome te r  
was s i tua ted  2-3 cm f rom the  skin of each subject ,  so t h a t  
a skin area of abou t  3 cm d iame te r  was observed.  

P lo t  A of Figure 1 shows the  IR-emiss ion  of normal  
skin near  the  r igh t  elbow of a girl, 'as is ' ,  i.e. there  was  
no a t t e m p t  to  clean or especial ly t r ea t  the  p a t c h  of skin 
in some way.  Spec t rum B was t h e n  recorded af ter  the  
same area of skin had  been  swabbed  wi th  acetone.  Spec- 
t r u m  B of the  whi tened ,  fat-free skin is seen to show dif- 
fe rent  deta i l  t h a n  spec t rum A. Spec t ra  C-G were ob ta ined  
f rom one area  of skin near  the  left  elbow of a man.  Spec- 
t r u m  C was ob ta ined  f rom the  u n t r e a t e d  skin. A smal l  
a m o u n t  of oleic acid was then  applied,  and spec t rum D 
was recorded.  The area was then  swabbed  wi th  acetone,  
and the  skin was abraded  wi th  sandpaper .  Spec t rum E of 
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