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Tab. I. Aktivit~t und Hitzedenaturierung versehiedener Enzyme in der D0rsehmuskulatur 

Enzym 

Kathepsin, Rohextrakt  
Kathepsin, teilgereinigt 
Glycylglycindipeptidase 
Glycylglycindipeptidase 
Milchs~iuredehydrogenase 
Aldolase 
Triosephosphat dehydrogenase 
Enolase 
Pyruvatkinase 
Isocitricodehydrogenase 

Enzymquelle 

Dorschmuskel 
Dorschmuskel 
Dorschmuskel 
Rindermuskel 
Dorschmuskel 
Dorschmuskel 
Dorschmuskel 
Dorschmuskel 
Dorschmuskel 
Dorschmuskel 

Mess- 
temperatur 

°C 

37 
37 
40 
40 
25 
25 
25 
25 
25 
25 

Aktivit~t 

gesamt [ 
DMol/h/g 

Frischgewieht 

spezifisch 
~xMol/h/mg 

Protein 

2.9(Tyrosin) 0,17 
- -  5,3 
420 158 
185 35 

20 100 750 
1 250 43 
4 600 180 
3 080 128 
3 410 141 

202 8,4 

Temperatur, bei 
der nach lstfindi- 
ger Einwirkung 
50%ige Denatu- 
fierung erfolgt 

44 
52 
42 
46 
52 
41 
51 
45 
51 
30 

Tab. II. Q10-Werte von zwci Enzymen aus Dorschmuskulatur 

Messbereieh in °C, 
der zur Bereehnung 

benutzt wurde 

yon 37 bis 27 
32 22 
27 17 
22 12 
17 7 
12 2 

7 - 3 
- 3  - 1 3  

GlycylgIyein- 
dipeptidase 

1,66 
1,84 
1,97 
2,13 
2,17 
2.67 

Kathepsin, 
teilgereinigt 

2,03 

1,86 

2,13 

2,41 
2,45 

et al. ~, Aldolase,  Tr iosephospha tdehydrogenase  und Py ru -  
va tk inase  nach  BOCHER et al. s, Enolase  nach  B/JCHER °, 
P ro t e in bes t immung  nach  LOWRY et al. lo. 

Ergebnisse. Die in Tabel le  I en tha l t enen  Versuche zei- 
gen, dass der  Bere ich  50%iger  Dena tu r i e rung  in sehr  
wei ten  Grenzen, zwischen 30 und  52°C, schwankt .  Die  
yon PARTMANN unte rsuch te  Adenos in t r iphospha tase  I~llt 
m i t  e twa  38°C in den un te ren  Bereich.  Gesetzm~ssigkei-  
t en  beziiglich der Lebensweise  als Ka l tb l i i t e r  lassen sich 
aus diesen D a t e n  dahe r  n ich t  ablei ten.  P ro te inchemische  
Konsequenzen  hins icht l ich  besonders  ger inger  the rmischer  
Stabiliti~t (e twa im  Gegensatz  zu den  hochgrad ig  h i tze-  
res is tenten E n z y m p r o t e i n e n  the rmoph i l e r  Bakter ien)  k6n- 
nan erst  erSr ter t  warden,  wenn  die be t ref fenden E n z y m e  
in gereinigter  F o r m  vorl iegen.  Rein igungsef fekte  durch  
Erh i t zung  haben  wir  beobach te t  bei  Milchs~uredehydro-  
genase (2fach), Enolase  (2,2fach), P y r u v a t k i n a s e  (2,8fach) 
und  Triosephospha tdehydrogenase  (3, 5 fach), j edoch n ich t  
wei ter  verfolgt .  Von  den versch iedenen  Erkl~rungsmSg-  
l i chke i ten ,  w a r u m  gereinigtes Ka theps in  (SIEBERT und  
v. MALORTIE ~) eine grOssere Hi tzeres is tenz  als das im 
R o h e x t r a k t  vor l iegende E n z y m  aufweist ,  wi rd  keine 
du tch  die bisher  vor l iegenden exper imente l l en  E r f ah -  
rungen  gesti i tzt .  

Wie  zu erwarten,  sind die t he rmodynamisehen  Quali-  
tAten der  Kal tb l i i t e renzyme gleich denen  de rWarmbl i i t e r -  
enzyme.  Dies geht  aus Tabel le  I I  hervor ,  in der  fiir 
Glycylglycin-dipept idase  und ffir Ka theps in  aus Dorsch-  
m u s k u l a tu r  die Tempera tu rkoef f iz ien ten  Q10 zusammen-  
gestel l t  sind. Der  im IvIessbereich 37-27°C aus der  Re ihe  
fal lende W e f t  fiir Kathepsin ,  der  einen im VerhAltnis zu 
geringen U m s a t z  bei 37°C anzeigt,  dilrfte auf  berei ts  be- 
g innende thermische  Dena tu r i e rung  zurt ickzufi ihren sein, 

obwohl  erfahrungsgem~ss bei den  hier  un te r such ten  En-  
zymen  Snbs t ra tgegenwaxt  vo r  der  t t i t z edena tu r i e rung  in 
gewissem U m f a n g  zu schi i tzen vermag.  

G. SIEBERT, A. SCHMITT, 
~R. V. MALORTIE und E.  ADLOFF 

Physiologisch-chemisches Inst i tut  dee Univevsiti~t Ma inz  
(Deutschland), 74. Ju l i  1960. 

Sum~afzy 

The  t empera tu re ,  which leads to  500/0 reduc t ion  of ca ta -  
ly t ic  a c t i v i t y  b y  h e a t  dena tura t ion ,  has  been de te rmined  
for 8 di f ferent  enzymes  f rom cod muscle, as being in the  
range  be tween  30 and 52°C. Therefore,  there  are  no in- 
dicat ions of a genera l ly  d i f ferent  h e a t  resis tance of en- 
zymes  f rom cold-blooded an imals  as c o m p a r e d  ~ i t h  those  
f rom warm-b looded  animals.  The  same conclusion is 
der ived  f rom calculat ions  of Ol0-values, m e a s u r e d  be- 
tween  + 37 and -- 13°C for ca theps in  and glycylglycine  
dipept idase.  

7 A. DELBR0CK, E. ZEBE und T. B0C~ER, Biochem. Z. ,331, 27S 
(1959). 

8 R. SCHOLZ, H. SCttMITZ, T. BOCHER und J. O. LAMPEN, Bio- 
chem. Z. 331, 71 (1959). 

g T. B0Cn~R, Methods Enzymol. 1, 427 (1955). 
x00. H: LowRY, N. J. ROSEBROUGH, A. L. FARR und R. J.  RAN- 

DAIm, J. biol. Chem. 193, ~65 (1951). 

R e l e a s e  o f  5 - H y d r o x y t r y p t a m i n e  
a n d  H i s t a m i n e  f r o m  N e o p l a s t i c  M a s t  C e l l s  

b y  A l k a l i n e  T i s s u e  E x t r a c t s  1 

The  pharmacologica l  release of  biogenic amines  f rom a 
n u m b e r  of tissues by  reserpine and  re la ted  compounds  is 
now a wel l -documented  phenomenon  ~,S. I n  the  in t ac t  
anes the t ized  dog, w i thou t  pharmaco log ica l  in te rvent ion ,  
5 - h y d r o x y t r y p t a m i n e  (5-HT, serotonin) has  been  shown 
to  be  released f rom the  gas t ro- in tes t ina l  tract, b u t  t he  
na tu ra l  s t imulus  responsible  for this  release is no t  known*. 

1 Aided in part by grant B-940 from National Institute of Neuro- 
logical Diseases and Blindness, and in part by the James Hudson 
Brown Memorial Fund of Yale Medical School. 

2 B. B. BRODIE, in 5-Hydroxytryptamine (Ed. by G. P. Lxwis, 
Pergamon Press, New York and London 1958, p. 64.) 

s M. K. PAASONEN and M, VOGT, J. Physiol. 131, 617 (1956) 
a C. C. Ton, J. Physiol. 126, 248 (1954). 
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I n  t h i s  connec t ion ,  t h e  o b s e r v a t i o n s  of Tol l  5,8 t h a t  a lka-  
l ine  e x t r a c t s  of c e r t a i n  m a m m a l i a n  t issues,  u n d e r  in vitro 
cond i t ions ,  will  l i be ra t e  b o t h  5 - H T  a n d  h i s t a m i n e  f rom 
p l a t e l e t s  (dog), axe of some  in t e re s t .  

I n  u s i n g  suspens ions  of neop la s t i c  m a s t  cells (mouse) 
i n s t e a d  of  p l a t e l e t s  as  a source  of  5 - H T  a n d  h i s t a m i n e  we 
h a v e  c o n f i r m e d  a n d  e x t e n d e d  t h e  o b s e r v a t i o n s  of Tol l ,  
i n  a p r e l i m i n a r y  a t t e m p t  a t  c h a r a c t e r i z i n g  t h e  ac t ive  
pr inciple(s) .  

E x t r a c t s  of va r i ous  t i s sues  of  t h e  r a t  were  p r e p a r e d  b y  
a s l igh t  m o d i f i c a t i o n  of t h e  m e t h o d  of To l l  ~ so t h a t  ap-  
p r o x i m a t e l y  0-2 mt  of e x t r a c t  was  de r ived  f rom e a c h  50 m g  
of  t issue.  T h e  neop las t i c  m a s t  cells, h a r v e s t e d  f rom t h e  
asc i t ic  f luid of mice  i n o c u l a t e d  7 to  10 d a y s  earl ier ,  were  
cen t r i fuged ,  w a s h e d  a n d  s u s p e n d e d  in e i t h e r  H a n k ' s  solu- 
t i on  ~ or  a ca lc ium-free  f luid o r ig ina l ly  desc r ibed  b y  
TULLIS 8 a n d  modi f ied  b y  ToI~ ~. T he  cold suspens ion  of 
cells (usual ly  1 m l  c o n t a i n i n g  10 × 106 cells) a n d  a sma l l  
v o l u m e  of e x t r a c t  (usual ly  0.1 ml)  were  m i x e d  a n d  in-  
c u b a t e d  a t  37°C for  40 min .  A t  t h e  end  of t h a t  t i m e  t he  
cells were s e p a r a t e d  b y  cen t r i fuga t ion ,  a n d  b o t h  cells a n d  
s u p e r n a t a n t  m e d i u m  were  a n a l y z e d  s e p a r a t e l y  for  t h e i r  
c o n t e n t  of 5 -HT (and,  occas ional ly ,  of h i s t am i ne ) .  T he  
5 - H T  was  e x t r a c t e d  b y  m e a n s  of 95% ace tone  as descr ibed  
b y  AMIN, CRAWFORD , a n d  GADDUM 9 a n d  a s s ayed  o n  t he  
h e a r t  of Mercenaria (Venus) mercenaria, H i s t a m i n e  was  
e x t r a c t e d  w i t h  1 N HC1; a n d  t he  cen t r i fuged ,  n e u t r a l i z e d  
e x t r a c t  was  a s sayed  o n  t h e  i so la ted  i l eum of t h e  gu inea  
pig.  

U n t r e a t e d  suspens ions  of ceils, w i t h  p H  a d j u s t e d  ap -  
p ropr i a t e ly ,  s e rved  as  con t ro l s  in  e a c h  e x p e r i m e n t .  These  
a lways  s h o w e d  a s m a l l  re lease  of 5-I-IT (10%) a t  t h e  end  
of t h e  i n c u b a t i o n  p r o c e d u r e ;  and ,  the re fore ,  all  r e su l t s  a re  
expres sed  as  % t o t a l  re lease  m i n u s  % re lease  f o u n d  in  
c o n t r o l  t ubes .  

A n u m b e r  of t i s sues  of t h e  r a t  were  e x t r a c t e d  a n d  t h e  
e x t r a c t s  t e s t e d  for  t h e i r  5 -HT re leas ing  a c t i v i t y .  Compos-  
i t e  r e su l t s  of 5 e x p e r i m e n t s  are  s h o w n  in T a b l e  I. 

I t  is c lear  t h a t  e x t r a c t s  of b r a i n  h a d  t h e  g r e a t e s t  ac t iv -  
i ty .  E x t r a c t s  of lung,  k idney ,  d u o d e n u m  a n d  spleen were 
also ac t ive ;  t hose  f rom h e a r t  were b a r e l y  ac t i ve ;  a n d  ex-  
t r a c t s  of b lood  a n d  sk in  were  inac t ive .  These  f ind ings  
agree  genera l ly  w i t h  t h o s e  of T o n  s,~ a n d  of ARCHER t~. 
TOH, however ,  la id  specia l  e m p h a s i s  u p o n  a c t i v i t y  of 
k i d n e y  ex t r ac t s ,  w i t h o u t  h a v i n g  o b s e r v e d  t h e  equa l  or  
g r e a t e r  a c t i v i t y  of e x t r a c t s  of b ra in .  

V a r y i n g  t h e  n u m b e r  of neop las t i c  m a s t  cells in  t h e  t e s t  
suspens ions  f r o m  8 to  23 × 10 ~ cells pe r  ml  of s u s p e n d i n g  
m e d i u m  h a d  no  c o n s i s t e n t  ef fec t  on  t h e  % of 5 - H T  re- 
leased b y  a g i v e n  c o n c e n t r a t i o n  of b r a i n  e x t r a c t ;  howeve r ,  
t h e  a m o u n t  of  5 - H T  re leased  v a r i e d  w i t h  t h e  a m o u n t  of 
e x t r a c t  (over  t h e  r a n g e :  5 to  56 rag, i. e., t h e  t i s sue  equ i -  
v a l e n t ,  d i l u t ed  to  0.2 m l  w i t h  s u s p e n d i n g  m e d i u m ) .  
Resu l t s  of two  r e p r e s e n t a t i v e  e x p e r i m e n t s  a re  s u m -  
m a r i z e d  in  T a b l e  I I .  

I n  e x p e r i m e n t  2, t h e  b r a i n  e x t r a c t  used  w as  one  f o u n d  
t o  h a v e  r e l a t i v e l y  low a c t i v i t y  ( m a x i m u m  re lease ;  52%)  ; 
howeve r ,  i t  is e v i d e n t  t h a t  t h e  e x t r a c t  f r om as  l i t t l e  as  
5 m g  of b r a i n  c a n  cause  a s u b s t a n t i a l  re lease  of  5-HT.  
These  d a t a  w o u l d  i nd i ca t e  t h a t  a n  excess  of e x t r a c t  was  
used  in  al l  o t h e r  e x p e r i m e n t s ,  

T h e  e x t e n t  of re lease  of h i s t a m i n e  s t ud i ed  u n d e r  iden-  
t i ca l  cond i t i ons  was  s imi l a r  to  t h a t  of 5-HT.  F o r  in s t ance ,  
a p o t e n t  b r a i n  e x t r a c t  w h i c h  c a u s e d  t h e  re lease  of 86% 
5 - H T  l i b e r a t e d  95% of t h e  h i s t a m i n e  in  t h e  cells. 

The  release of 5 -HT b y  e x t r a c t s  of b r a i n  was d e p e n d e n t  
u p o n t e m p e r a t u r e ,  b u t  n o t  u p o n  p H  (in t h e  range ,  pFI 5.0 
to  p H  8.0), a n d  i t  i nc reased  d i r e c t l y  w i t h  t h e  d u r a t i o n  of 
i n c u b a t i o n .  F u r t h e r m o r e ,  t h e  a c t i v e  p r inc ip les  in  t he  

Tab. I. 5-HT Releasing Activity of Alkaline Extracts of Various 
Tissues of the Rat 

Tissue 

Control 
Bra in  
Lung 
Kidney 
Duodenum 
Spleen 
Hear t  
Blood 
Skin 

Equivalent 
Weight 
Tested 
(rag) 

68 
74 
59 
64 
60 
50 
50 
50 

5-HT Content (7) 

Super- Cells [ Total 
natant I 

0.1 2.4 
4.8 0.4 
4.4 1.0 
1.0 0.3 
0.8 0.3 
2.6 1.3 
0.8 [ 1.6 
0.3 i 2.9 
0,2 [ 4.8 

2.5 
5.2 
5.4 
1.3 
1.1 
3.9 
2.4 
2.3 
5.0 

5-HT 
Release 

(Y) 

4 
92 
81 
75 
73 
67 
33 
13 

3 

Tab. II. Relation of Concentration of Alkaline Extracts of Rat's 
Brain to Release of 5-HT from Mast Ceils 

1 

2 

Experi- 
ment 

Tissue 
Equivalent of 
Extract (mg) 

14 
28 
56 

5 
i0  
15 
20 
25 
50 

5-HT Content (y) 

Super- [ Cells Total 
natant I 

2.8 0.6 3.4 
2.8 0.3 3.1 
3.2 0,2 3.4 
0.7 1.6 2.3 
0.8 1.5 2.3 
0.5 1.4 1.9 
1.1 1.2 2.3 
1.0 1.3 2.3 
1.2 1.1 2.3 

5-HT 
Release 

(%) 

84 
92 
94 
29 
33 
38 
48 
42 
52 

Tab. III. Influence of Suspending Medium on Amine-Releasing 
Potency of Alkaline Extracts of Rat's Brain 

Suspending 
Medium 

Isotonic Salt 
Tullis-Toh's 
Ringer-Locke's 
Locke-Lewis' 
Hanks '  

%Release 
of 5-HT 

20 
86 
50 

2 
10 

J %Rel. of 
I Histamine 

95 

12 

% Cells * Non-Viable * a 

Treated I Control 

20 18 
18 5 
22 7 

4 4 
2 4 

a As indicated by microscopic examination. 

s C. C. Ton, J. Physiot. 138, 402 (1956). 
C. C. TOll, J Physiol. 138, 488 (1957). 

7 W. F. SCH~RER, Amer. J. Path. 29, 113 (1953). 
s j .  L. TULLIS, Blood 6, 772 (1951). 
g A. H. Ares,  T. B. B. CRAWFORD, and J. H. GADDUM, J. Physiol. 

126, 596 (1954). 
10 G. T. ARCHER, Nature 182, 726 (1958). 
11 R. SCIUNDLER, M. DAY, and G. A. FISHER, Cancer Res. 19, 

47 (1959). 
12 W. D. M. PATON, Pharmacol. Rev. 9, 269 (1957). 
la B. UVNAS, J. Pharm. and Pharmacol. 10, 13 (1958). 
14 This work was done in partial flllfillment of the requirements 

for the degree of Doctor of Medicine by L. T. P. 
15 Squibb post-doctoral fellow in Pharmacology; present address, 

Department of Pharmacology, Royal College of Surgeons, London, 
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ex t rac t s  were stable to heat ,  acid and alkali,  and could 
no t  be separa ted  comple te ly  f rom prote in  b y  these  and 
o the r  precipi tants ,  or  by  dialysis. 

To  tes t  t he  hypothesis  t h a t  t he  amine-re leas ing a c t i v i t y  
of t he  ex t rac t s  migh t  be med ia t ed  b y d a m a g e  to  the  m e m -  
brane  of the  neoplast ic  m a s t  cell, exper iments  were carr ied 
ou t  in a va r i e t y  of media  r ang ing  f rom simple  isotonic 
sal t  solut ion to  H a n k s '  so lut ion (a complex  sal t  solut ion 
conta ining glucose, used as t he  basal  sal t  m e d i u m  in the  
cul ture of neoplast ic  mas t  cells in vitro ~. Table  I I I  sum- 
marizes the  results  of these  exper iments .  

In  those solutions conta in ing  glucose, H a n k s '  and 
Locke-Lewis ' ,  the  po tency  of the  bra in  ex t r ac t  was mark-  
ed ly  inhibi ted,  as was des t ruc t ion  of the  ceils. I n  fact,  the  
degree of amine-re lease  which  occurred in Tul l i s -Toh 's  or  
:Ringer-Locke's  solut ions could be accounted  for in pa r t  
b y  des t ruc t ion  of t h e  cells. B y  contras t ,  t he  ent i re  release 
of 5 -HT produced  in isotonic  sa l t  solut ion was d i rec t ly  
re la ted  to  cell des t ruct ion .  F u r t h e r  exper iments  h a v e  
served to  show t h a t  t he  mos t  of the  an tagon i sm to amine-  
release seen in H a n k s '  solut ion is a t t r ibu tab le  to  the  pre- 
sence of glucose in this  medium.  Such an effect of glucose 
migh t  be expec ted  if the  extract.s had  a non-specif ic 
damaging  act ion on the  ce l l  m e m b r a n e  which  could be 
opposed by  increased metabol ic  ac t iv i ty .  

The  a c t i v i t y  of these tissue ex t rac t s  m a y  be compared  
mos t  closely to the  ac t ion  of cer ta in  monoamines  and  sur- 
face-ac t ive  agents  (e. g., saponin)~,~a. The  ex t rac t s  caused 
some appa ren t  damage  to  t he  cells, b u t  lysis of the  cells 
was n o t  suff ic ient  to  expla in  t he  ac t iv i ty  observed.  These  
ex t rac t s  p robab ly  d id  exer t  a surface act ion,  b u t  i t  is 
unl ike ly  t h a t  pure ly  toxic,  sur face-ac t ive  principles would  
h a v e  had  all  t he  character is t ics  of t empe ra tu r e  depen-  
deuce, va r i a t ion  in tissue source, re la t ive ly  low lyric ac t iv-  
i ty  a n d ,  dosage , -ef fec t  re la t ionships  which were observed.  
I t  is general ly  concluded t h a t  degrada t ion  products  (prob- 
ab ly  po lypept ides  or  s impler  amines) der ived  f rom in- 
ju red  tissues can  cause the  release of 5 -HT and h i s t amine  
f rom cer ta in  s torage  sites. 

N. J .  GIARMAN, L. T.  POTTER 14, 
and  MARGARET DAY x~ 

Department o/Pharmacology, Yale University, School o/ 
Medicine, New Haven (Connecticut), July 21, 7960. 

Zusammen/assung 

Alkalische E x t r a k t e  diverser  .]Rattengewebe setzen 5- 
H y d r o x y t r y p t a m i n  (Serotonin) und  H i s t a m i n  aus Sus- 
pensionen neoplas t ischer  Mastzel len der  Maus frei. Gehirn-  
und Nie renex t r ak te  zeigen die gr6sste Akt iv i t~ t .  ZUgabe 
yon  Glukose in die N~ihrlSsung ve rh inde r t  das F re iwerden  
der  Amine.  E ine  vorlAufige Charakter i s ie rung des ak t i ven  
Materials  is t  u n t e r n o m m e n  worden.  

L ' a rgen t  s 'es t  r6v616 canc6rig~ne ~ divers auteurs  qui  
implan t~ren t  des f r a g m e n t s  m6tal l iques dans la paroi  ab- 
domina le  de rats.  Les t umenrs  se sont  d6velopp6es in 
situ ~. L '6 tude  phys ieo-chimique  compor t e  le f luorure,  le 
ni t ra te ,  le sulfate,  l ' ac6ta te  e t  le b u t y r a t e  d 'Argen t .  Le  
complexe  l a g  His] + est  caract6ris6 quel le  que  soft la  na-  
t u re  de  l 'anion.  La  cons tan te  de stabil i t6 K = 3 • 10 -x° 
20°C (Fig. 1). 

Le  nickel  a fair  l ' ob je t  d '6 tudes  biologiques tr~s pous-  
s6es. Les appl icat ions  de m6tal  divis6 produisen t  le cancer  
au lieu m6me du d6p6t  chez les ra t s  et  les lapins avec  un 
cer ta in  caract~re de sp6cificit6 quand  le v~hicule utilis6 
pour  la poudre  m6ta l l ique  s 'es t  r6v616 s t r i c t ement  inactif .  
De plus, les cancers  des voies respiratoires  se sont  d6ve- 
lopp6s nombreux ,  p rovoqu6s  pa r  ]a poussibre de nickel  
darts l ' indus t r ie  du m6tal  5,8. La  complex ion  du nickel  p a r  
l ' h i s t amine  a d6j~ ~t6 en t r evue  darts line 6tude 61ectro- 
ch imique  des solut ions dilu6es pa r  divers  au teurs  (voir 
r6f. 7). L '6 tude  pr6sente  p e r m e t  de caract6r iser  les com-  
plexes [Ni Hi , ]  ++ e t  [Ni Hi3] ++ en solut ion e t  /~ l '6 ta t  
cristallis6 ~. 

Le cobal# m6ta l l ique  divis6, adminis t r6  pa r  inject ions  
in t ramuscula i res  dans  la cuisse de rats,  p rovoque  l ' appa-  
r i t ion  de tumeurs  in situ. Les in ject ions  in t ra-f6morales  
pra t iqu6es  chez le lapin p roduisen t  des tumeurs  in situ et  
au loin s. Les sels coba l t eux  to rmen t  avec  h i s tamine  le 
complexe  soluble [Co Hi2]++ d6jk mis ell 6vidence pa r  
un  i m p o r t a n t  t r ava i l  61ectrochimique (voir  r6f. 7). La  
m6thode  de JoB conf i rme e t  compl6te  ce t te  6rude. L ' exa -  
men  spectra l  s '6 tend au ni t ra te ,  au chlorure  e t  au  sul fa te  
cobal teux.  

Les par t icules  de ch rome  implant6s  darts le f6mur ou 
in t rodui tes  dans  le p o u m o n  de divers  a n i m a u x  (lapins, 
chiens) font  na i t re  des tumeurs  au lieu du d6p6t e t  
distance.  La  fr6quence des cancers  observ6s chez les ou- 
vr iers  de l ' indust r ie  v i en t  A l ' appui  de l ' exp~r imenta-  
t ion ~,~0. L '6 tude  phys ico-chimique  donne  les r6sul tats  
su ivan t :  ~o Si l 'on  m e t  au con t ac t  de solutions d 'h i s t a -  
mine  (M/100) des solutions de ClsCr de m~me t i t re ,  on  
observe  darts les m61anges de  J o ~  une  pr6cipi ta t ion  lors- 
que  le mil ieu dev ien t  alcatin. L'@tude spectra le  des m~- 
langes rest6s clairs, donne  apr~s t0  jours  de contac t ,  une  
courbe off Ia complex ion  de  Cr p a r  h i s t amine  appa ra l t  
d6j~ (Fig, 2). 20 Darts les m6langes rafts h force ionique 
cons tan te  ~ = 1, le p i t  reste compris  entre  2,75 et  4,60 
z6ne ou Cr +++ existe  soluble. On caract6rise le complexe  
[Cr Hi~] +++ la cons tan te  de stabil i t6 k = 5 - 10-* (Fig. 3). 

Le  glucinium est  h a u t e m e n t  canc6rig~neX~). De nom-  
b reux  cas de eanc6risat ion chez les ouvriers  en  con tac t  
avec  les poussi~res ou les vapeurs  de m6ta l  on t  6t6 re- 
lev6s ~2-~. Le  g lucin ium in t rodu i t  darts !a peau de jeunes  
verra ts ,  adminis t r6  pa r  voie  respiratoire ,  inject6 p a r  vote 
sous-cutan*e ou in t rave ineuse  ~t des sourls, g des ra t s  e t  

des lapins, es t  r e t rouv6  in situ e t  m 6 m e  trois  mols  apr~s 

Histamine e t  m 6 t a u x  canc6rig6nes 

Un t rava i l  p recedent  a 6tabli la f ixa t ion  de l ' h i s t amine  
par  les substances canc~rig~nes organiques  de s t ruc tu re  
diff6rente 1,z. I1 a paru  int6ressant  d%largir  le champ  et  
d 'observer  le compor t emen t  de Famine  avec  les m 6 t a u x  
actifs  (argent, nickel, cobalt ,  chrome,  glucinium).  

E n  effet,  lorsque h is tamine  est  au con t ac t  de divers  sels 
de  ces m~taux;  une  base complexe  prend  naissance en 
phase  aqueuse.  Dans  certains cas le complexe  appa ra i t  
sous une  forme cristallis@e qu i  en t ra ine  une  6rude min@- 
ralogique,  darts d ' au t res  cas le complexe  e s t  hydrosoluble  
e t  la m6thode des var ia t ions  cont inues  de JoB s ' app l ique  
~t l ' absorp t ion  lumineuse  dans l 'u l t ra -v io le t  a. 
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