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sich nach  dem Z u s t a n d  des Tieres  r ichten.  Die ers te  
t l e a k t i o n  auf  die I n j e k t i o n  ~iul3ert sich me i s t  du t ch  E r -  
b rechen  yon  Magen inha l t  und  H~tutung.Die IKopulations- 
be re i t scha f t  e rkenn t  m a n  be im c~ an der  Schw~trzung der  
Vorderpfo ten ,  an U m k l a m m e r u n g s b e w e g u n g e n  und  Qua-  
ken un t e r  Wasser .  Vor  der  I<opula t ion s ind noch wei te re  
0,6 cm 3 zu inj izieren.  

Behandlung cler f~. * Vorspr i t zen  ist  meis t  nu r  im ~¢Vin- 
t e r  n6 t ig ;  es gesch ieh t  4-7  Tage  v o r  der  K o p u l a t i o n  mi t  
0,3-0,5 cm~ oder,  wenn  die Kopu la t i onsbe re i t s cha f t  (er- 
k e n n b a r  an  den le icht  ge r6 te t en  Anatpapi l len)  e twas  wei-  
t e r  fo r tgeschr i t t en  ist, n u t  m i t  0,1-0,3 cmz 1-2 Tage  v o r  
der  Paa rung .  U n m i t t e l b a r  v o r  dieser  erh~ilt das ~ eine 
Spr i tze  yon  0,5-0,6 cm 3, w e n n  es v o r b e h a n d e l t  ist, sons t  
e t w a  0,7 cm a. 

Zur  P a a r u n g  soll te  m a n  nur  9 mi t  aus ladenden,  pra l len  
F l a n k e n  ve rwenden .  Die gr6Bte und  of t  n ich t  beach te t e  
Schwier igke i t  der  B e h a n d l u n g  bes teh t  darin,  9 und  c~ 
zur  gleichen Zei t  kopula t ions re i f  zu machen .  

So ist  es notwendig ,  die P a r t n e r  w/ ihrend der  Vorbe-  
hand lung  in Einzelgef/il3en zu hal ten,  urn eine vorze i t ige  
Ko p u la t i o n  mi t  ungen i igender  S p e r m a a b g a b e  zu verh in-  
dern.  Die  W e i b c h e n  w e r d e n  yon  uns nur  alle 4-6  Mona te  
zur  E iab lage  ve ran lag t .  

3. Eier.  Bei r ich t ig  a b g e s t i m m t e r  H o r m o n b e h a n d l u n g  
u n d  Schu tz  v o r  S t6 rungen  bei  der  Kopu la t i on  s ind o f t  
m e h r  als 90 % der  abge leg ten  E i e r  be f ruch t e t ;  de r  Durch -  
schn i t t  beweg t  sich zwischen 70 und  80%,  t iegt  also 
wesent l ich  h6her  als bei Ocrtsg.  

N a c h  beende te r  E iab lage  (etwa nach  e inem Tag) mas -  
sen die Adu l t en  en t f e rn t  und  das durch  sie ve run re in ig t e  
Wasse r  vors ich t ig  ( T e m p e r a t u r s c h w a n k u n g e n  und  Sch~i- 
d igung  durch  mechan i sehe  E i n w i r k u n g  ve rmeiden! )  ge- 
wechse l t  werden.  Der  La ich  ist  evt l .  au f  mehre re  A q u a -  
r ien zu ve r t e i l en  und  dar f  n ich t  in d icken Bal len  zusam-  
menl iegen ,  Leere,  f au lende  Eihf i l len und  u n b e f r u c h t e t e  
E ie r  s ind  zu en t fe rnen ,  denn  starke Fiiulnis  (auch des 
Fu t t e r s )  schgidigt die ~ungen Larven nachha l t i g  (siehe 
auch  Oc~s£ ,  1948). 

4. Larven.  Sobald  die L a r v e n  frei  u m h e r s c h w i m m e n  
und  zu fressen beginnen,  ~ e r d e n  sie gegen * chlorhaltiges 
Lei tungswasser stark empfindlich.  Eine  Chlorkonzen t ra -  
t ion  von  1 : 20 000 000 w i rk t  noch t6dl ich,  bei 1 : 50 000 000 
i s t  die E n t w i c k l u n g  normal .  Die A q u a r i e n  s ind dahe r  
n ich t  m i t  f r i schem ch lorha l t igen  Le i tungswasse r  zu be- 
schicken,  sondern  mi t  Wasser ,  das einige Tage  in offenen 
Beh~l te rn  ges tanden  war.  Mi t  de r  F i i t t e r u n g  wi rd  be-  
gonnen,  wenn  die I~au lquappen  Irei  u m h e r s c h w i m m e n  
und  regelm~il3ig schnappen .  Gef t i t t e r t  w i rd  t / iglich m i t  
Brennesse lpu lve r  (GASCHE, 1943), SO dab  das  VCasser 
gleichm~Big t r i ib  ist.  

• Zubereitmzg des Futters. Brennesse lpu lve r  wi rd  du rch  
ein Ieines Weil3mehlsieb gesiebt .  N u r  der  feine Ante i l  
wi rd  m i t  heil3em Wasse r  a u f g e s c h w e m m t  und abf i l t r ier t .  
Das  gr i in l iehgelbe  F i l t r a t ,  das K a h m h a u t b i l d u n g  und 
Fi iulnis  f6rder t ,  wi rd  weggeschi i t te t ,  Der  F i l t r ie r r i ick-  
s t and  wird  e rneu t  m i t  l auem Wasser  a u f g e s c h w e m m t  
und  als F u t t e r  ve rwende t .  Bak te r i en -  und  P i lzen twick-  
lung  werden  so auf  ein M i n i m u m  reduzier t .  

Die  A q u a r i e n  sollen wSehent l i ch  e inmal  (nach OCHS£, 
1948, bi ter)  gere in ig t  werden.  * Hie rbe i  we rden  die Lar-  
yen  sorgf/ i l t ig du rch  ein in ein A q u a r i u m  ge t auch te s  Sieb 
oder  N e t z  gegossen,  das  den U n r a t  durchlttl3t, die L a r v e n  
j edoch  zurfickh/i l t ,  und  d a n n  in ein vorbe re i t e t e s  reines 
A q u a r i u m  gebrach t .  G. ANDRI~S, A. BRETSCHER, 

F.  E. LEHMANN und  D. ROTH 

Zoologisches I n s t i t u t  der  Univers i t l i t  Bern,  Ab te i lung  
Ifir  Zoophysiologie ,  den  9. S e p t e m b e r  1948. 

S u , ~ z a f  y 

In  order  to  ob ta in  a h igh  pe rcen tage  of fer t i l ized eggs 
and  to reduce  losses of l a rvm to a m i n i m u m  several  not  
y e t  genera l ly  known  i m p r o v e m e n t s  of ra is ing me thods  
are g iven  in our  note.  A double  t r e a t m e n t  of males  and 
females  dur ing  a few days  w i t h  gonado t rop ic  chorion-  
h o r m o n e  is especia l ly  in w in t e r  t i m e  successful  and 
resul ts  in high number s  of fer t i l ized eggs. 

A H i s t o c h e m i c a l  M e t h o d  for  t h e  D e m o n s t r a t i o n  
of  Fat  P e r o x i d e s  1 

I t  has  been  shown t h a t  ce r ta in  s y m p t o m s  in chicks 
(exuda t ive  dia thesis ,  b rown  co lora t ion  of t he  adipose 
tissue, and  encepha lomalac ia )  and  in ra t s  (yel low-brown 
colora t ion  of t he  adipose  tissue, and  d e p i g m e n t a t i o n  of 
t h e  incisors) depend  upon  the  feeding of v i t a m i n  E de- 
f ic ient  diets  con ta in ing  h igh ly  u n s a t u r a t e d  f a t t y  acids ~. 
F o r m a t i o n  of  peroxides  p receded  and,  in some ins tances  
para l le led  the  b rown  colora t ion,  in t he  adipose  t issue of 
these  an imals  z,a. The  p i g m e n t  responsible  for the  colora- 
t ion  of t h e  adipose  t issue was found  to  consis t  of a t  
l eas t  2 f r ac t ions :  one  of t h e m  is f a t  soluble,  whi le  t he  
other ,  which  occurs  in la rger  amoun t s ,  is n o t  ex t r ac t ed  
b y  l ipid solvents .  A p r e l i m i n a r y  chemica l  charac ter iza-  
t ion  of t h e  l a t t e r  p i g m e n t  showed  i t  to  agree  wi th  the  
descr ip t ion  of " C e r o i d " ,  t he  p i g m e n t  found  in var ious  
t issues in e x p e r i m e n t a l  l iver  cirrhosis  in rats~, s. 

His to logica l ly ,  t he  gross p i g m e n t  (non-fa t -soluble  frac- 
tion) in the  adipose  t issue was found  to  be represen ted  
by  an ac id-fas t  p i g m e n t  in t he  fa t  cells a t  d i f fe rent  s tages 
of deve lopmen t .  F u r t h e r m o r e ,  the  h i s topa tho log ica l  
changes  t h a t  occur  in the  adipose  and  o the r  t issues h a v e  
been  s tud ied  to  a ce r t a in  extent% 

In  severa l  of the  works  r ev iewed  above%S,9 i t  has  been 
sugges ted  t h a t  t he  m e n t i o n e d  s y m p t o m s  found  in chicks 
and  ra t s  cou ld  be  due  to  an  a b n o r m a l  ox ida t ion  of the  
h ighly  u n s a t u r a t e d  f a t t y  acids, in absence  of t he  ant i -  
o x i d a n t  effect  of v i t a m i n  E in t he  t issues.  I t  was  also 
sugges ted  t h a t  such a pe rox ida t i on  could  cause the  
changes  which  lead  to t he  d e v e l o p m e n t  of t he  acid-fas t  
p igmen t  in t he  adipose  t issue.  The  f inding of a consider-  
able  fo rma t ion  of peroxides  in the  t issues a f fec ted  7,1° sup- 
por ted  these  suggest ions.  However ,  in order  to  fu r the r  the  
s t u d y  of  t he  re la t ionsh ip  be tween  the  pe rox ida t ion  and 
the  d e v e l o p m e n t  of t he  a b o v e - m e n t i o n e d  s y m p t o m s ,  it  
has  been p r o v e d  f u n d a m e n t a l  to  deve lop  a m e t h o d  for the  
h is to logica l  d e m o n s t r a t i o n  of peroxides .  Such a m e t h o d  
should  p r o v e  also i m p o r t a n t  for t h e  u n d e r s t a n d i n g  of the  
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actual  role p l a y e d  b y  t h e  pe rox ides  in  t he  f o r m a t i o n  of 
the ac id - fas t  p i g m e n t ,  

The  m e t h o d  is b a s e d  u p o n  ou r  s t u d y  of  t h e  heine-  
ca ta lyzed  r eac t ions  of organic  pe rox ides  1. I t  was  obse rved  
tha t  u n d e r  su i t ab le  cond i t i ons  pe rox id i zed  fa t s  a n d  f a t t y  
acids r e a c t e d  w i t h  a n u m b e r  of ox id izab le  subs t ances ,  
among  t h e m  benz id ine ,  leuco m a l a c h i t e  green,  a n d  teuco 
d i ch lo ropheno l indopheno l .  Hero in ,  w i t h  a pe rox idase -  
like ac t ion ,  c a t a l y z e d  such  reac t ions ,  h a v i n g  a g rea t e r  
effect  w h e n  used  in c o m b i n a t i o n  w i t h  pyr id ine ,  fo rming  
so a p y r i d i n e - h e m o c h r o m o g e n .  I t  was  also o b s e r v e d  t h a t  
heat ing,  as wel l  as t h e  p resence  of a su i tab le  a m o u n t  of 
an acid,  e .g .  acet ic  acid, acce le ra t ed  the  reac t ion .  

A p p l y i n g  these  o b s e r v a t i o n s  to  t h e  d e v e l o p m e n t  of t he  
his tological  m e t h o d ,  i t  was  f o u n d  t h a t  also cel lular  per -  
oxides were  able  to  oxidize  a r e d u c e d  subs tance ,  especi-  
ally w h e n  t h e  r eac t ion  was  c a t a l y z e d  by  h e m i n  in com-  
b ina t ion  w i t h  p y r i d i n e  a n d  glacial  ace t ic  acid.  The  leuco 
base of 2, 6 - d i c h l o r o p h e n o l i n d o p h e n o l  was  found  to  be  
the  m o s t  su i t ab le  c o m p o u n d  for  t h e  h i s t ochemica l  re- 
act ion,  s ince t h e  i n d o p h e n o l  f o rmed  b y  t h e  r eac t ion  is 
fa t - so luble  a n d  will, the re fore ,  t e n d  to  r e m a i n  in t he  
cellular fa t  i n s t e a d  of go ing  in to  t h e  s t a i n ing  fluid.  V~Then 
ca ta lyzed  b y  heroin,  a n d  in t he  p resence  of  alcohol,  t h e  
react ion acqui res  a ve loc i ty  suf f ic ien t  to  m a k e  poss ib le  
its c a r r y i n g  ou t  a t  o r d i n a r y  t e m p e r a t u r e s .  The  a l coho l  
should,  however ,  be  d i lu t ed  w i t h  an  a m o u n t  of w a t e r  
enough to  p r e v e n t  t he  i n d o p h e n o l  f o rmed  f rom going  in to  
the s t a in ing  so lu t ion ;  b u t  th is  a m o u n t  of w a t e r  should  n o t  
be so h igh  as t o  b r ing  a b o u t  a p r e c i p i t a t i o n  of t he  h e m i n  
or of t h e  leuco-dye .  A f t e r  some  p r e l i m i n a r y  s tud ies  of  
the  r e a c t i o n  in  f rozen  sec t ions  of f resh  a n d  pe rox id i zed  
bacon,  t h e  m e t h o d  was  d e v e l o p e d  on f rozen  sec t ions  of 
ad ipose  t i ssue  of  r a t s  fed  v i t a m i n  E-de f i c i en t  d ie t s  r ich  
in cod l iver  oil, w i t h  t h e i r  r e spec t ive  cont ro ls .  

Two staining solutions are prepared separately. Solution A: 40 mg 
of heroin 2 are dissolved in a mixture of l0 cc of pyridine and 20 ce 
of glacial acetic acid. This solution is stable and can be kept for a long 
time. Solution B: ~5 mg of leuco ~,6-dichlvrophenolindophenol (3,5- 
dichloro-4-4'-dihydroxyphenylenediamine a) are dissolved in 3.5 ce of 
absolute alcohol, and then mixed with 5 cc of distilled water. This 
solution should be made just before being used, since it rapidly 
becomes oxidized by the atmospheric oxygen. Frozen-cut sections of 
the tissue are brought from the dishes of water onto slides, which then 
are blot dried to exclude the excess of water. Then 0-74 ml of solution 
A arc mixcd with the total amount of solution B and applied for 3 to 5 
minutes on the sections to be stained. The sections are then thoroughly 
washed with distilled water and covered with glass slips using an aque- 
ous medium such as FARRANT'S, or glycerin jelly, and sealed with a 
cement, e.g. asphaltum. The blot drying of the excess of water that re- 
mains on the slides after the transfer of the sections from the dishes of 
water, prior to the staining, may be a necessary step for sometimes this 
excess increases the volmne of water in the final mixture of solutions 
A and B to such an extent that the hemin becomes precipitated, and 
the reaction does not take place. However, when this occurs, it can 
be overcome by the addition of more alcohol, which causes a redis- 
solution of the heroin. The frozen-cut sections may be fixed with a 
mixture of 1 part of 40% formalin and 3 parts of 40% ethyl alcohol 
for about 5 minutes, before or after the staining. The fixation before 
staining seems to give better results. 

1 j .  GLAV1ND and S. HARTMANN, Acta Physiol. Scand. 16, suppl. 
53, f~6 (1948). 

2 We thank F. Hoffmann-La Roche & Co., Basle (Switzerland), 
for the kind supply of the heroin used in these experiments. 

The leueo base can be prepared by the method of GIBBS et al. 
(H. D. GIB~s, B. COHEN, and R. K. CASNAN, Public Health Reports 
t0,649 (1925), or by reducing a solution of dichlorophenolindophenol 
in 50% alcohol with the stoichiometric amount of ascorbic acid, 
followed by precipitation as a sodium salt by means of sodium 
chloride. It is purified by repeated dissolutions in alcohol, followed 
by precipitations with water. It nmst not contain traces of aseorbic 
acid, which will delay the reaction until it is oxidized. 

By  th i s  m e t h o d  t h e  leuco d i c h l o r o p h e n o l i n d o p h e n o l  is 
ox id ized  by  the  cel lular  perox ides ,  a n d  the  red  color of 
t he  i n d o p h e n o l  f o r m e d  revea ls  i tself  a n d  r e ma i n s  in 
t hose  cells a n d  cel lu lar  s t r u c t u r e s  in w h i c h  pe rox ides  are  
p resen t ,  The  i n t e n s i t y  of t h e  red  colour  is p r o p o r t i o n a l  
t o  t he  degree  of cel lular  perox ides .  Likewise ,  t he  a m o u n t  
of cells w h i c h  e x h i b i t  pe rox ides  is p r o p o r t i o n a l  to  t h e  
a m o u n t  of t i ssue  pe rox ides  as d e t e r m i n e d  by  t h e  chemica l  
m e t h o d s .  This  has  p r o v e d  to  be  a fac t  b y  t a k i n g  a p o r t i o n  
of ad ipose  t i ssue  f rom a g iven  region,  t r e a t i n g  some 
pieces  of i t  b y  t h e  h i s t o c h e mi c a l  m e t h o d ,  a n d  d e t e r m i n -  
ing the  pe rox ide  va lues  of o t h e r  p ieces  by  two  chemica l  
m e t h o d s  t. 

This  m e t h o d ,  as deve loped  so far, se rves  to  d e m o n s t r a t e  
pe rox ides  p r e s e n t  in  fa t  cells;  i t  s h o u l d  p rove ,  however ,  
w i t h  su i t ab le  modi f i ca t ions ,  appl icable  for t he  d e m o n s t r a -  
t ion  of pe rox ides  in o t h e r  t issues .  In  th i s  way,  such  a 
m e t h o d  wou ld  m a k e  poss ib le  t h e  s t u d y  of t h e  re la t ion-  
sh ip  t h a t  m a y  ex is t  b e t w e e n  pe rox ides  a n d  t h e  f o r ma -  
t i on  of t he  f luo rescen t  a n d  ac id - fa s t  p i g m e n t s  f o u n d  in 
t he  l iver  of r a t s  suf fer ing  f rom e x p e r i m e n t a l  c i r rhos is  *, 
in t he  u t e rus  a n d  o t h e r  o rgans  of v i t a m i n  E-de f i c i en t  labo-  
r a t o r y  a n i ma l s  3, a n d  in  c e r t a i n  t i s sues  in h u m a n  p a t h o -  
logy 4. F u r t h e r m o r e ,  t he  m e t h o d  m a y  also p rove  he lp fu l  
for t he  f u r t h e r  s t u d y  of t h e  sugges t ed  r e l a t i onsh ip  be-  
t w e e n  the  o x i d a t i o n  of u n s a t u r a t e d  fa ts  a n d  the  p i g m e n t  
p r e s e n t  in t h e  m i t o c h o n d r i a  a n d  submic roscop i c  pa r t i c l e s  
of n o r m a l  l iver  cells s. 

J .  GLAVIND, H.  GRANADOS, S. HARTMANN, a n d  H.  DAM 

D e p a r t m e n t  of Biology,  P o l y t e c h n i c  I n s t i t u t e ,  Copen-  
hagen ,  S e p t e m b e r  29, 1948. 

Z u s a m m e n / a s s u n g  

Es  wi rd  ein h i s t o c h e m i s c h e s  V e r f a h r e n  z u m  N a c h -  
weis  y o n  F e t t p e r o x y d e n  beschr ieben .  Als O b j e k t e  die- 
n e n  e inerse i t s  ge f ro rene  F e t t g e w e b s s c h n i t t e  y o n  R.at- 
ten ,  die eine v i t a m i n - E - f r e i e  und  an  D o r s c M e b e r t r a n  
re iche K o s t  e r h a l t e n  h a t t e n ,  u n d  ande re r se i t s  e n t s p r e -  
c h e n d e  P r ~ p a r a t e  y o n  K o n t r o l l t i e r e n .  Die M e t h o d e  
bas i e r t  auf  der  O x y d a t i o n  de r  L e u k o b a s e  des  2,6- 
D i c h l o r p h e n o l i n d o p h e n o l s  d u r c h  Ze t lpe roxyde .  Die  
R e a k t i o n  wi rd  d u r c h  HAmin in G e g e n w a r t  y o n  Essig-  
s/iure u n d  Alkohol  ka ta lys ie r t .  Die ro te  F a r b e  des  bei de r  
R e a k t i o n  geb i lde t en  I n d o p h e n o l s  e r s che in t  in al ien den -  
j en igen  Zellen u n d  Ze l l s t ruk tu ren ,  in d e n e n  P e r o x y d e  
v o r h a n d e n  sind.  Das  V e r f a h r e n  d t i r f te  in abgeAnder t e r  
F o r m  a u c h  ffir den  N a c h w e i s  y o n  P e r o x y d e n  in a n d e r e n  
G e w e b e n  v e r w e n d b a r  sein. 
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