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soluble par t  remains  posi t ive  even af te r  au toc lav ing  of 
this par t  a t  p H  4.5, bu t  not  so a f te r  au toc lav ing  a t  
alkaline react ion.  Pos i t ive  react ions are also given by the  
components which  are no t  u l t raf i l t rable  while the  ul t ra-  
filtrates give nega t ive  reactions.  This  means  t h a t  posi t ive 
reactions or iginate  f rom residues of g lu ten  or  gl iadin 
respectively. The  quest ion posed in the  t i t le  mus t  be 

answered in the  negat ive .  P roduc t s  of pep t i c - t ryp t i c  
digestion of gl iadin do no t  have  ant igenic  propert ies.  
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A S t a r c h  G e l  E l e c t r o p h o r e t i c  S t u d y  of  t h e  H e m o -  
l y m p h  P r o t e i n s  of  s o m e  B e r m u d a  C r u s t a c e a  L2 

The s ta rch  gel zone electrophoresis  m e t h o d  developed 
by S~*ITHIES ~ has  been widely  employed  for the  character -  
ization of  m a m m a l i a n  se rum proteins.  V¢OODS et  al. 4 and 
ENGL~ and W o o D s  s also used this  m e t h o d  with  excel lent  
success to examine  the  se rum proteins  of a number  of in- 
ver tebrates .  T h e y  suggested t h a t  some of the  more promi-  
nent  pro te in  bands  f rom crus tacean  h e m o l y m p h  migh t  
represent  dissociat ion p roduc t s  of  the  copper -conta in ing  
respira tory p igment ,  hemocyanin .  WHITTAKER6 however ,  
employing a rubeanic  acid h i s tochemiea l  me thod  for 
copper, d e m o n s t r a t e d  t h a t  two ad jacen t  pro te in  bands 
from the  h e m o l y m p h  of two crayf ish species and one 
protein band  from Limutus gave  posi t ive  copper  reactions.  
We unde r took  the  present  inves t iga t ion  to de te rmine  the  
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e x t e n t  to which mul t ip le  copper-pos i t ive  pro te in  bands  
occur  in c rus tacean  h e m o l y m p h  and to examine~the mul t i -  
pl ic i ty  of hemotymph  proteins in general .  

The  h e m o l y m p h  proteins  of ten  species of decapod 
crus taceans  and of  two molluscan species were e x a m i n e d  
by s tarch gel zone electrophoresis .  Starch gel was p repared  
using Connaugh t  Labora tor ies  (Toronto,  Canada) hydro-  
lyzed s tarch  a t  the  r ecommended  concen t ra t ion  in 
0 .015M tris  buffer  a t  p H  7.5. Samples  run  a t  p H  7.5 gave  
sharper  bands  and cleaner  separa t ion  t h a n  those  run  a t  
p H  8.6. Elec t rophores is  was carr ied ou t  a t  room temper -  
a ture  for 4 h a t  6 v /cm.  F i l te r  paper  insert ions were used 
th roughout .  At  the  conclusion of a run, s tr ips were ha lved  
hor izontal ly ,  then  ver t ical ly .  One of these quar ters  was 
s ta ined by S~alTZaIES 3 Amido-Schwarz  mix tu re  for pro- 
tein, one by  DECLAm'S 7 modif ied rubeanic  acid me thod  
for copper,  one for esterase ac t i v i t y  s using a -naph thy l  
b u t y r a t e  as a subs t ra te  ~and fast  blue R R  as a dye  coupler,  
and one for esterase ac t i v i t y  a f te r  inf i l t ra t ing the  str ip for 
1 h a t  4 ° C in 10 -~ M eserine sulfate  to inhibi t  cholinesterase 
ac t iv i ty .  The  results  appea r  in the  Figure.  No negat ive  
migra t ion  occurred in any  of the  samples, and none of the 
esterase bands  was inhibi ted by  eserine;  these are not  
shown in the  Figure.  

A l though  h e m o l y m p h  proteins  were resolved in the two 
molluscan species s tudied,  none of these was found to give 
posi t ive  copper  reactions.  A m o n g  the  Crustacea examined  
in this  s tudy,  only  Ocypode arenarius and Achelous depres- 
si/rons displayed a single prote in  band which was s ta ined 
by the  copper  method.  In  all other  species two bands were 
coppe r  posi t ive.  These were usual ly  ad jacen t  bands, of 
about  the  same size and in tens i ty  of staining,  and were the  
two slowest  mov ing  components  in the hemolymph.  The  
copper-pos i t ive  prote in  bands of Panularis argus and Geo- 
grapsus lividus were of unequal  size and s ta ining in tens i ty .  
In  mos t  instances,  esterase ac t iv i ty  was associated wi th  
the  hemocyan in  bands, the  except ions  being the  fas ter  
components  of Goniopsus cruentatus and A chelous depressi- 
/tons and the  slower componen t  of Pachygrapsus trans- 
versus, I t  was also noted t h a t  zones which  d isplayed 
esterase ac t iv i ty  bu t  which were not  s ta ined by Amido-  
Schwarz appeared in samples  of  h e m o l y m p h  from Pinna 
carenea, Gecarcinus lateralis, Ocypode arenarius, Pamdaris 
argus, and Achelous depressi/rons. Conversely,  Amido-  
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Schwarz  s ta ined bands  which  did no t  exh ib i t  esterase 
ac t iv i ty  were found in only one instance,  in the  slowest  
h e m o l y m p h  componen t  of Pachygrapsus transversus. 

A t  this  stage, t he  pr incipal  unce r t a in i ty  concerning the  
c rus tacean  hemocyan ins  is whe the r  t he  mul t ip l e  copper-  
pos i t ive  pro te in  bands  ac tua l ly  represent  di f ferent  molec-  
u lar  species of hemocyan ins  or  dissociat ion p roduc t s  of a 
larger  hemocyan in  polymer .  Mult iple  copper-posi t ive ,  and 
p re sumab ly  hemocyanin ,  p ro te in  bands occur  qui te  com-  
m o n l y  in Crustacea.  Severa l  aspects  suggest  a s imi la r i ty  
be tween  the  copper-pos i t ive  prote ins :  the  general  size and 
s ta in ing  in tens i ty  of  the  bands,  the i r  adjacency,  the i r  con-  
s i s tent  pa t t e rn  of being the  slowest  mov ing  components  in 
t he  hemolymph ,  and the  general  t endency  of these hemo-  
cyanin  bands  to exh ib i t  exterase  ac t iv i ty .  These charac ter -  
istics could be shared by  different  molecu la r  species or  
h em o cyan in  dissociat ion products .  Since ERICKSSON- 
QUESNEL and SVEDBERG ~ have  demons t r a t ed  t h a t  hemo-  
cyanins  of a n u m b e r  of crus tacea  d isp lay  considerable  
s tab i l i ty  up to p H  9.0 and above,  i t  is probable  t h a t  the  
mul t ip le  copper-pos i t ive  prote in  bands  resolved f rom 
crus tacean  h e m o l y m p h  represen t  d is t inct  molecular  
species of hemocyanin .  More d a t a  on the  s t ruc ture  and 
behav io r  of these fract ions will be rcquired,  however ,  
before any  general izat ions  m a y  be proposed.  

Zusammen/assung. H a e m o l y m p h e  Pro te ine  yon 10 de- 
kapoden  Krebsen  aus den Be rmudas  wurden  mi t  Hilfe der 
~Sta rch-Get~-Elek t rophorcse  untersucht .  In  ach t  Arten 
erwiesen sich die zwei l angsamsten  Pro te inkomponenten  
-als Kupfer-pos i t iv ,  in zwei Ar ten  wurde  nur  eine einzige 
Kupfer -pos i t ive  Bande  e rmi t te l t .  Die  Esteraseakt ivi t i i t  
war  m i t  den meis ten  Kupfer -pos i t iven  Banden  verbunden,  
wobei  10 -4 Eser insu l fa t  keine H e m m u n g  der  Akt ivi t~t  
herbeif i ihr te .  Diese und  wei tere  Versuche legen die Ver- 
m u t u n g  nahe,  dass bei einigen Crustaceen zwei Molekfil- 
a r t en  von  H a e m o c y a n  vo rkommen .  
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N o u v e l l e s  c o n s i d 6 r a t i o n s  s u r  l e s  

m o u t a r d e s  a z o t 6 e s  

Les u r tes  subs t i tu tes  de formule  g t n t r a l e  I sont  d tpour -  
vues  r an t  de Fac t ion  cy tos t a t i que  que  de  la toxiei t6  des 
mou ta rdes  azot tes ,  mais  dans  l 'organisme,  sous Fac t ion  
des amidases  appropr i tes ,  quelques-unes  de ces urges sub-  
s t i tu tes  peuven t  e t re  scind~es en bis-(fl-chlort thyl)-  
amine  (nor -HN2) ,  compos t  n e t t e m e n t  cy tos t a t ique  et 
r e l a t i vemen t  peu toxique,  e t  en R R ' N H .  Pour  que le 
c o m p o s t  I soit  scind6 darts la cellule, il fau t  que  R R ' N H  
soit  un des compos t s  organiques  qui  pa r t i c ipen t  aux  r4ac- 
t ions de la cellulc. Si R R ' N H  est un des amino-acides  qui  
p rennen t  pa r t  ~ la cons t ruc t ion  des prot4ines de la cellule 
ou une  des bases pr t sen tes  dans  les acides nucl t iques ,  
le compos~ I sera bien mieux  scind6 darts les cellules canc t -  
reuses que dans les cellules normales  de l 'organisme,  car  
les cellules canc t reuses  on t  besoin de q u a n t i t t s  beaucoup  
p lus  4levtes d 'amino-ac ides  et  de bases py r imid iques  
et  pur iques  que  les cellules normales  de l 'o rganisme:  la 
t eneu r  en nuc l to -p ro t t idcs  du tissu n4oplasique est net-  
t e m e n t  sup t r ieure  g celle du tissu sain cor respondant  3,2. 

Des cons id t ra t ions  analogues  sont  valables  pour  les 
u r t t h a n e s  subs t i tu t s  de formule  g4nt ra le  I I :  dans  l 'o rga-  
nisme, sous l ' ac t ion  des es t t rases  appropri4es,  quelques-  
uns des compos t s  du t y p e  I I  peuven t  6tre sc indts  en  nor-  
FIN 2 e t  en R O l l ;  si R O H  est  un  des hydroxy-amino-  
acides na ture ls  ou unc des bases nucl t iques ,  le compos t  I I  
sera bien mieux  scind6 dans les cellules canc t reuses  que  
dans  les cellules normales  de l ' o rgan i smeL 

(C1CH2CH~)tN • CO • NRR' (CICH~CH2)2N • CO • OR 
I II 

Dans  les formules  g tn t r a l e s  I e t  II, Cl peu t  6tre rem- 
plac6 par  Br. 

I1 est for t  p robable  que  m t m e  si R R ' N H  (ou ROH)  est  
une  subs tance  k s t ruc ture  semblable  k celle d ' u n  amino-  
acide (ou hydroxy-amino-ac ide)  na ture l  ou ~ celle d ' une  
base nucl6ique,  le compos t  I (ou ii) sera bien m i e u x  

scind6 dans  les cellules canc t reuses  que  dans  les cellules 
normates  de l 'organisme.  E n  outre ,  dans  ce cas R R ' N H  
(ou R O H )  pour ra i t  ~tre un an tagonis te  d ' u n  des consti- 
t u a n t s  des nuc l to -p ro t t ides .  

Bref, l ' ac t ion  cy tos t a t i que  de cer ta ins  compos t s  des 
types  I e t  I I  es t  en fonct ion  de l ' ac t iv i t6  enzymat ique  
app rop r i t e  de la cellule canctreuse .  Or  ce t te  ac t iv i t6  enzy- 
ma t i que  p e a t  6tre cons id t r ab lemen t  exa l t t e .  

E n  admin i s t r an t  aux  an imaux  canc~rists le compos t  I I I  
et  quelques  jours plus ta rd  le compos t  IV, on ob t ien t  des 
r~sultats  n e t t e m e n t  suptr ieurs  £ ceux  obtenus  un iquemen t  
avec le compos t  IV 3. (Pour  d ' au t res  exemples,  voi r  4.) 

P h  • N H  • CO - O P t  i (C1CH~CH~)2N, Call 4 • N H  • CO • OPt /  

III IV 

E n  cons tquence  : 
(1) Le t r a i t e m e n t  avec  un u r t t h a n e  subst i tu6 du type  I I  

dol t  ~tre p r t c t d6  par  un t r a i t e m e n t  de 0pr tpara t ion*  avec 
un u r t t h a n e  analogue non mou ta rde  azo t te .  Pa r  exemple,  
le t r a i t e m e n t  avec  le compos t  V 2 dol t  ~tre appl iqu6 apr ts  
une cer ta ine  p t r iode  de ,pr tpara t iom> 'avec un  des com- 
pos ts  VI ,  VII, etc . ;  it est  bien en tendu  que  pendan t  le 
t r a i t e m e n t  avec  le compos t  V, ainsi que  pendan t  le t rai te-  
m e n t  de ,p r tpa ra t ion~ ,  te malade  dol t  suivre  un  r tg ime  
a l imenta i re  t r t s  pauvre  en L-ph tny l -a l an ine  e t  en  L- 
tyrosine.  

(C1CH~CH2)2N - CO - Ty HaN • CO • Ty Et,N - CO - Ty 
V VI VII 

Ty = O • C~H a - CH2CH(NH~)CO2H 
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