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I n  e ine r  m o d i f i z i e r t e n  F o r m  de r  A u s s c h l e u s u n g ,  die 
w e n i g e r  h~iufig b e o b a c h t e t  wurde ,  b i l d e t  die S u b s t a n z  
de r  R a n d k 6 r p e r  e i n e n  d f i n n e n  K a n a l  zwischen  Nuk leo -  
lus  u n d  K e r n m e m b r a n  aus.  Diese r  K a n a l ,  de r  s ich offen-  
b a r  m i t  e i n e m  fe inen  P o r u s  gegen  da s  C y t o p l a s m a  h i n  
5 f fne t ,  d i e n t  als ~ L e i t b a h n ~  ffir d e n  l a n g s a m e n ,  a b e r  k o n -  
t i n u i e r l i c h e n  A b s t r o m  y o n  N u k l e o t a r m a t e r i a l  (Fig. 3). 

Mi t  d e m  v o r h e g e n d e u  B e f u u d  g e w i n n t  d ie  F u n k t i o n  
des  K e r n e s  be t  de r  S e k r e t i o n  de r  Mi lchdr i i se  e i n e n  n e u e n ,  
b i s h e r  u n b e r i i c k s i c h t i g t  g e b l i e b e n e n  A s p e k t .  E n t s p r e -  
c h e n d e  U n t e r s u c h u n g e n  d e r  F r a g e  n a c h  e i n e m  e v e n t u e t -  
len  L e i s t u n g s r h y t h m u s  d e r  N u k l e o l e n  u n d  e the r  Be te i -  
l i gung  de r  N u k t e o l a r s u b s t a n z  a n  de r  S e k r e t b e r e i t u n g  
s ind  i m  Gange .  

W, WEB]ER u n d  K.  KRIESTEN 

Zoologisches Inst i tut  der Universit~it K6tn (DeutscMand) 
15. September 1960. 

Summary  

M a m m a r y  g l a n d s  of t h e  w h i t e  m o u s e  in d i f f e r e n t  s t ages  
of l a c t a t i o n  were  f ixed  in C a r n o y ' s  f lu id  a n d  t h e  s ec t ions  
s t a i n e d  w i t h  G M l o c y a n i n - c h r o m a l u m  f i i r  m ic roscop ic  
o b s e r v a t i o n .  A f t e r  d i s loca t ion  of t h e  nuc leo lus  to  t h e  n u -  
c lear  m e m b r a n e  or  t h e  f o r m a t i o n  of a h e t e r o e h r o m a t i e  
p a t h w a y  b e t w e e n  nuc leo lus  a n d  n u c l e a r  m e m b r a n e  t h e  
e x t r u s i o n  of nuc l eo l a r  s u b s t a n c e  i n t o  t h e  c y t o p l a s m  was  
o b s e r v e d .  

Tab. I. Percentage of thrombocytcs with a sword-like process in 
various hypotonic NaCI solutions 

Concentration of NaCI solution Distil- 
led 

1 o. 4O/o I o: 4o/o l o. ox l o. 4o/o I o.-/o Water 

M a n  0 5 71 
GuineaPig 0 1 12 

R a t  0 1 2 
R a b b i t  0 0-1 0 
Mouse 0 0 0 
Sheep 0 0 0 

80 
44 

1 
0 
0 
0 

50 
21 

0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Tab. II. Percentage of thrombocyte ghosts in various hypotonic 
NaC1 solutions 

Concentration of NaC1 solution Distil- 
led 

I Water 

Man 
Guinea Pig 
R a t  
Rabb i t  
Mouse 
Sheep 

0.s5% 

0.3 4.3 12.4 
1 13 30 
1 25 68 
2 3O 70 
5 81 97 
6 99 100 

I 

20 
49 
81 
97 

100 
I00 

50 100 
78 100 
93 100 
97 100 

100 100 
100 100 

100 
100 
100 
100 
100 
100 

T h e  O s m o t i c  F r a g i l i t y  o f  T h r o m b o c y t e s  

o f  L a b o r a t o r y  A n i m a l s  

T h e  o smo t i c  f rag i l i ty  t e s t  of  h u m a n  r ed  b lood  cells  is 
well  k n o w n  a n d  v a r i a t i o n s  f rom t h e  n o r m a l  occur  in  dif-  
f e r en t  d i s ea se sk  T h e  osmot i c  f rag i l i ty  of  h u m a n  b lood  
p l a t e l e t s  h a s  b e e n  r e c e n t l y  i n v e s t i g a t e d  2,3 a rm v a r i a t i o n s  
f rom t h e  n o r m a l  h a v e  been  found  in  m a n y  h e m o r r h a g i c  
d i sorders  4. W h e r e a s  t h e  o smot i c  f rag i l i ty  t e s t  of e r y t h r o -  
cy tes  is ba sed  u p o n  t he  re lease  of h e m o g l o b i n  f rom t h e  
cells i n to  d i f f e ren t  h y p o t o n i c  NaC1 solut ions ,  t he  o smot i c  
f rag i l i ty  of t h r o m b o c y t e s  is m e a s u r e d  b y  t he  m o r p h o -  
logical  changes  w h i c h  t h e  cells u n d e r g o  in d i f f e ren t  h y p o -  
ton ic  NaC1 solu t ions ,  as well  as  b y  t h e  r e l e a s e  of t h e  
e n z y m e  p y r o p h o s p h a t a s e  i n t o  t he se  so lu t ions .  

The  p r e s e n t  c o m m u n i c a t i o n  deals  w i t h  t h e  s t u d y  of t h e  
osmot ic  f rag i l i ty  of t h r o m b o c y t e s  of d i f f e ren t  l a b o r a t o r y  
an imal s .  

Materials and Methods. T h e  p r e p a r a t i o n  of t he  t h r o m b o -  
cy te  suspens ions  f rom a n i m a l ' s  b lood  a n d  t h e  p e r f o r m a n c e  
of  t h e  osmot ic  f rag i l i ty  t e s t  were  ca r r i ed  o u t  acco rd ing  
to  t h e  m e t h o d  descr ibed  in s tud ies  on  t h e  o smot i c  f rag i l i ty  
of h u m a n  t h r o m b o c y t e s  4. 

Blood  f rom h u m a n  donor s  was  d r a w n  b y  c u b i t a l  v e i n  
p u n c t u r e  i n t o  a s i l iconized syr inge  c o n t a i n i n g  t h e  a n t i -  
c o a g u l a n t  so lu t ion  4. T h e  b lood  f rom r a b b i t s ,  g u i n e a  pigs,  
a n d  r a t s  was  o b t a i n e d  b y  ca rd i ac  p u n c t u r e  i n to  s i l iconized 
syr inges ,  whi le  b lood  f rom t h e  sheep,  o b t a i n e d  b y  p u n c -  
t u r e  of t h e  j u g u l a r  ve in  was d i r ec t ly  le t  i n t o  s i l iconized 
t e s t  tubes ,  c o n t a i n i n g  a n t i c o a g u l a n t  so lu t ion .  B lood  
f rom mice  was o b t a i n e d  b y  f i rs t  o p e n i n g  t he  t h o r a x  of 
anes thes i zed  an ima l s  a n d  t h e n  b y  ca rd iac  p u n c t u r e s ,  i n to  
a sma l l  sy r inge  c o n t a i n i n g  t he  a n t i c o a g u l a n t  so lu t ion .  

Experimental and Results. T he  b lood  of f ive g u i n e a  
pigs, 300-500 g each,  f i f t een  r a b b i t s  2 -3  kg  each,  five ra ts ,  
120 g each,  f ive mice, a b o u t  20 g each  a n d  t h r e e  sheep,  
20-30  kg  each~ was  e x a m i n e d .  T he  resu l t s  a re  s u m m a r i z e d  
in  t h e  T a b l e s  I - I I I .  F o r  t h e  sake  of c o m p a r i s o n  t he  osmo-  

Tab. III.  Percentage of pyrophosphatase released in various hypo- 
tonic NaC1 solutions 

Concentration of NaC1 solution 

o.s o/o ] o.4 o/o Io.34% I o.lro 

Man 0 2 
Guinea Pig 0 5 
Ra t  0 7 
R a b b ~  0 36 
Mouse 0 37 
Sheep 0 60 

] 0.80% ] 0.~4% 

8 12 25 
7 12 23 

31 49 83 
79 89 92 
58 78 92 
84 87 95 

100 
100 
100 
100 
100 
100 

Tab. IV. Range of hemolysis of the erythrocytes in hypotonic NaC1 
solutions 

Man 
Guinea Pig 
R a t  
R a b b i t  
l~Iouse 
Sheep 

Beginning of hemolysis 
at NaC1 concentration 

of 

0.44% 
0-46% 
0-48% 
0.54% 
0.54% 
0.6 % 

Complete hemol#sis 
at NaC1 concentration 

of 

0.32% 
0.3,% 
o.3s% 
0.44% 
0.46% 
0.48% 

1 M. M. WXNTROBE, Clinical Hematology, Fourth Ed. (Lea and 
Febiger, Philadelphia 1956). 

J. GUREVITCH and D. NELKEN, Blood 1l, 924 (1956). 
a j .  GUREVITCH, D. NELKI~N, and D. DAmoN, Blood 13, 773 {1958). 
4 D.  NELKEN, N .  GILBOA-GARBER, and J. GVREWTCH, J. Lab. 

clin. Med. 50, 120 (1960). 
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t ic  f ragi l i ty  of the  e ry th rocy te s  of t he  animals  was also 
examined.  The  values  for the  osmot ic  f ragi l i ty  of t h rombo-  
cytes  in m a n  (Tables I - I I I )  are  t aken  f rom previous  
studies 4 

Comment. F r o m  the  first  3 Tables  i t  m a y  be seen t h a t  
t h e  osmot ic  f ragi l i ty  of t h rombocy t e s  of t he  di f ferent  
species var ies  considerably.  Tab le  IV,  which gives the  
resul ts  of the  osmot ic  f ragi l i ty  of e ry throcytes ,  indicates  
s imilar  var ia t ions .  

Compar ison  of the  f igures in the  d i f ferent  Tables  shows 
t h a t  t h e  osmot ic  f rag i l i ty  of e ry th rocy te s  and t h rombo-  
cytes  is v e r y  s imilar  in the  same species. T h e  mos t  re- 
s i s t an t  e ry th rocy tes  and  t h rombocy t e s  were found in man,  
fol lowed b y  guinea  pig, ra t ,  rabbi t ,  and  las t  by  mice and  
sheep. I t  is of in teres t  to  no te  tha t ,  in the  case of res i s tan t  
t h r o m b o c y t e s  like those  of m a n  and guinea  pig, an  inter-  
med ia t e  form be tween  normal  p la te le ts  and  p la te le t  ghosts  
was  encountered ,  n a m e l y  p la te le ts  wi th  sword-l ike pro-  
cess. I n  man,  where  t he  t h r o m b o e y t e s  are  m o s t  res i s tan t  
osmot ical ly ,  t he  percen tage  of t h r o m b o c y t e s  wi th  a sword-  
hke  p ro t rus ion  in a NaC1 solut ion of 0.30% was 80%, and 
in t he  gu inea  p ig  only  44%.  

The  t h r o m b o c y t e s  w i t h  increased f ragi l i ty  ob ta ined  
f rom the  o the r  animals ,  however ,  showed a d i rec t  t ransi -  
t ion  f rom normal  t h r o m b o c y t e s  to  t h r o m b o c y t e  ghosts,  

• and  prac t ica l ly  no cells w i th  sword-l ike processes were  
encountered .  

N. GILBOA-GARBER, D. NELKEN, 
and  J .  GUREVITCH 

Department o[ Clinical Miarobiotogy, Hebrew University- 
Hadassah Medical School, Jerusalem {Israel), April  1, 1960, 

Zusammen[assung 

]Die osmotische Resis tenz  von  T h r o m b o z y t e n  fiinf ver-  
schiedener  T ie ra r t en  wurde  un te r such t  und  mi t  der  osmo- 
t i schen Resis tenz menschl icher  T h r o m b o z y t e n  vergl ichen.  
E i n  Zusamlnenhang  zwischen der  osmot ischen  Resis tenz  
der  T h r o m b o z y t e n  und  E r y t h r o z y t e n  der  gleichen Tier-  
a r t  konn te  gezeigt  werden.  

I n f l u e n c e  o f  G l u t a t h i o n e  
o n  S e r u m  C h o l e s t e r o l  in  R a b b i t s  1 

An increase of in t r av i t a l  ox ida t ion  processes could be 
expec ted  to oxidize cholesterol  or  i ts precursors  a n d  thus  
decrease the  level  of cholesterol  in the  blood and o ther  
tissues. An inves t iga t ion  in to  whe the r  or  no t  oxidized 
cholesterol  is less a therogenic  to animals  and whe the r  
enhanc ing  in vivo oxida t ion  processes decrease the  level  
of cholesterol  in the  blood of h u m a n s  and  animals,  m a y  
con t r ibu te  to  t he  e luc ida t ion  of these  problems.  Indeed ,  
ALTSCttUL et al. could show t h a t  

(a) feeding of cholesterol  oxidized in var ious  ways  pr ior  
to g iv ing i t  to  rabbi ts ,  produces  l i t t le  or  no a theroscle-  
rosis 2; 

(b) increas ing 0 3 inha la t ion  t ends  to  decrease se rum 
cholesterol  in humans  8; 

(c) t r ea t ing  rabbi t s  w i t h  pure  cholesterol  for 3 m o n t h s  
and  expos ing  t h e m  to  increased O~ tens ion  3 × weekly ,  
m a r k e d l y  inhibi ts  a therogenesis  4; 

(d) u l t rav io le t  i r rad ia t ion  of h u m a n s  decreases the i r  
se rum cholesterolS;  

(e) repea ted  u l t r av io le t  i r rad ia t ion  of rabbi t s  g iven dur-  
ing  t h e  expe r imen ta l  per iod cholesterol ,  inhibi ts  a thero-  
genesis ~. 

These observa t ions  led to the  tes t ing  of large doses of 
nicot inic  acid which is said to enhance  oxygena t ion  of 
b lood and to a u g m e n t  D P N  and T P N .  

Thus  i t  was found t h a t  
(f) nicot inic  acid in large oral  or  pa ren te ra l  doses lowers 

se rum cholesterol  in humans  and  animals  ~ and inhibi ts  
a therogenesis  in rabbi ts  8. The  clinical appl ica t ion  of th is  
procedure  is now widely  accepted.  

On the  o ther  hand,  in ject ions  of D P N ,  T P N ,  catalase,  
and  peroxydase  h a v e  so far  shown no inf luence on  se rum 
cholesterol  in rabbi ts .  

Cont inuing  the  inves t iga t ion  of substances  which  m a y  
s t imula te  the  a c t i v i t y  of resp i ra to ry  enzymes ,  ALTSCHUL 
found t h a t  

(g) inject ions  of cy toch rome  C and  of h e m a t o p o r p h y r i n  
lower  se rum cholesterol  in r abb i t sL  

R e c e n t l y  we h a v e  examined  the  inf luence on se rum 
cholesterol  in rabbi t s  o f r e d u c e d  and  oxidized g lu ta th ione  
and  of its cons t i tuen ts  gtycine and cys te ine  (as nL-cyste ine  
hydrochlor ide)  w i th  t he  fol lowing results.  

]VIethods. Adul t  mate  and female  rabb i t s  were  used. 
Blood was t aken  f rom an ear  ve in  in t he  morn ing  and the  
subs tance  to  be  tes ted  was in jec ted  o r  g iven  in capsule  
form i m m e d i a t e l y  af terwards .  24, and  in some cases 48 h 
later,  blood was again  taken.  The  choles terol  was deter -  
mined  b y  SchSnhe imer -Sper ry ' s  m e t h o d  as modif ied  b y  
lVIacArthur. Reduced  g lu ta th ione  was in jec ted  in t ra -  
muscula r ly  in doses of 0.05 g in 16 rabbi ts ,  in doses of  
0.1 g in 22 rabbi t s ;  subcu taneous ly  in doses of 0.1 g in 
6 rabbi ts .  I t  was also g iven  in single capsules  of 0.1 g to  
6 rabbi ts  and in single capsules of 0.05 g to  6 o the r  rabbi ts .  
Oxidized g lu ta th ione  in doses of 0.1 g was in jec ted  in t ra -  
muscu la r ly  in 18 rabbi ts .  DL-cysteine hydrochlor ide  and  
glycine were each in jec ted  in t r amuscu la r ly  in to  12 rabbi t s  
in doses of 0.1 g. Glycine  was also g iven to 16 rabbi ts  
subcu taneous ly  in doses of  0.1 g. 

Results. Oxidized g lu ta th ione  had  no s ignif icant  in- 
f luence on se rum cholesterol  b y  in t r amuscu la r  or oral  
adminis t ra t ion .  Neither" had  in t r amuscu la r  inject ions  of 
DL-cysteine or  glycine.  Subcu taneous  in ject ions  of 0.1 g 
glycine were  followed by  an average  increase in se rum 
cholesterol  of 11.9%, b u t  t he  changes  were no t  regular  
enough  to be significant.  Reduced  g lu ta th ione  in capsules 
of 0.1 g had  no effect  and ne i ther  had  in t r amuscu la r  in- 
jec t ions  of 0.025 g. Quant i t i es  of 0.05 g in t r amuscu la r ly  
increased the  serum cholesterol  af ter  24 h by  6.6%, bu t  
the  resul ts  were  n o t  s ta t i s t ica l ly  significant .  However ,  
doses of 0.1 g of reduced glu ta th ione ,  in jec ted  in t ramuscu-  
larly,  increased se rum cholesterol  a f te r  24 h to a h ighly  
s ignif icant  degree (see Table).  I n  19 cases the  se rum cho- 
lesterol  was also de te rmined  48 h a f te r  the  in jec t ion  of 
0.05 g and 0.1 g of reduced  glu ta th ione .  I n  8 of these cases 
t he  increase of se rum cholesterol  surpassed the  24 h in- 
crease, in 10 cases t he  cholesterol  va lues  were lower t h a n  
those  af ter  24 h and  in one case the  va lue  was unchanged.  
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