
472 Br~ves communications - Brevi comunieazioni [EXPERIENTIA VOL. XlIl/19] 

d u n g  eines h y d r o s t a t i s c h e n  D r u c k e s  de r  Fa l l  ware ,  die 
M e m b r a n  m e c h a n i s c h  b e a n s p r u c h t  wird.  

Beispie lsweise  weis t  e ine  Dia lys ie r l6sung ,  we lche  ne-  
b e n  d e n  Sa lzen  4 %  e iner  C a r b o x y m e t h y l z e l l u l o s e  v o m  
m i t t l e r e n  M o l e k u l a r g e w i c h t  12000 en th i i l t ,  e inen  os- 
m o t i s c h e n  D r u c k  y o n  e t w a  2-3  m Wassers i tu le  auf.  Mi t  
Hi l fe  dieses Druckes  lassen  s ich  d a n n  be i  V e r w e n d u n g  
des  in  de r  v o r h e r g e h e n d e n  M i t t e i l u n g  b e s c h r i e b e n e n  
D ia ly sa to r s  p ro  S t u n d e  e t w a  400 mt  V~Tasser aus  d e m  
O r g a n i s m u s  eines P a t i e n t e n  e n t z i e h e n .  

Die Unterzeichneten danken der Fritz-Hoffmann-La-Roche- 
Stiftung zur F~rderu~g wissensehaftlieher Arbeitsgemeinsehaften 
ftir die Mittet, die sic ftir diese Arbeiten zur Verffigung gestellt hat. 

V¢. KUHN, H.  MAJER, 
H.  HEUSSER u n d  B. ZEN R U F F I N E N  

A us dem Phys i ka l i s ch -Chemischen  l n s t i t u t  der U n i -  
versitEt Base l  u n d  der I I .  Chirurgischen A bteilung des 
Bi~rgerspitals Basel,  1. A u g u s t  1957. 

S u m m a r y  

A d d i t i o n  of po lye l ec t ro ly t e s ,  in  p a r t i c u l a r  of t h e  
s o d i u m  sa l t  of c a r b o x y m e t h y l c e l t u t o s e ,  m a k e s  i t  pos-  
s ible  to  o b t a i n  for  t h e  use  in a r t i f i c ia l  k i d n e y s  d i a l y z i n g  
l iquids  w h i c h  a re  in  t h e r m o d y n a m i c  e q u i l i b r i u m  w i t h  
blood,  b o t h  w i t h  r e s p e c t  to  sa l t s  a n d  wa te r ,  or w h i c h  
even  p e r m i t  r e m o v a l  of  w a t e r  f rom t h e  b lood,  as  well  as 
u r e a  a n d  r e l a t e d  s u b s t a n c e s  ( the  d i a l y z i n g  l i qu id  b e i n g  
a t  will h y p e r t o n i c  w i t h  r e spec t  to  blood) ,  t h e  sa l t  c o n t e n t  
of b lood  r e m a i n i n g  in al l  t he se  cases una f f ec t ed .  These  
d i a lyz ing  l iqu ids  m i g h t  be  p a r t i c u l a r l y  useful  for  cases 
c o m b i n e d  w i t h  oedema .  

A Fluid  D r o p  Mode l  of  the  El l ipt ica l  
Red  B l o o d  Cell  

C u r r e n t  s tud ie s  in  t h i s  l a b o r a t o r y  a re  c o n c e r n e d  w i t h  
t h e  occu r r ence  a n d  s ign i f icance  of f o rm d i f fe rences  be t -  
ween  h o m o l o g o u s  cells of po lyp lo id  an ima l s .  Espec i a l l y  
i n t e r e s t i n g  are  t he  a l t e r a t i o n s  in  f o r m  of t h e  r ed  cells of 
t h e  s a l a m a n d e r ,  Tr i tu rus  viridescens.  

Tr ip lo id  l a r v a e  (3-4  f inger  s tage)  were  o b t a i n e d  a n d  
iden t i f i ed  a c c o r d i n g  to  FANKHAUSER 1. T he  e l l ip t ica l  
a reas  of t h e  f resh  r ed  cells were  t r a c e d  on  s t a n d a r d  
w e i g h t  ca rds  w i t h  t h e  c a m e r a  luc ida .  T h e  a r ea s  of t h e  
cells  were  d e t e r m i n e d  f rom t h e  p r o p o r t i o n a l  w e i g h t s  a n d  
r e c o r d e d  t o g e t h e r  w i t h  t h e  r a t i o  of t h e  m a j o r  to  m i n o r  
semi -axes  (a/b) as a n  i n d e x  of t h e  e c c e n t r i c i t y  of t h e  
e l l ip t ica l  cells. I t  is e v i d e n t  f rom t he  T a b l e  t h a t  t h e  
a reas  of t r ip lo id  b lood  cells a re  a l m o s t  e x a c t l y  1.5 t i m e s  
g r e a t e r  t h a n  t hose  of d ip lo id  con t ro l s ,  a f ac t  c o n s i s t e n t  
w i t h  t h e  v iew t h a t  t he  cell t h i c k n e s s  has  r e m a i n e d  t h e  
same.  A s imi l a r  s i t u a t i o n  ha s  been  r e p o r t e d  b y  FANK- 
HAIYSER for  e p i d e r m a l  cell  nuc le i  w h i c h  also r e m a i n  of 
c o n s t a n t  t h i c k n e s s  ~. I n  a d d i t i o n  to  t h e  d i f fe rences  i n  
a r ea  t h e r e  are  obv ious  d i f ferences  in  t h e  eccen t r i c i t i e s  
of t h e  cells (a/b = 1-55 in t he  d ip lo ids  a n d  1-82 in t h e  
t r ip lo ids) .  E m p l o y i n g  t he  p r o p e r t y  t h a t  x~/a * + y2/b* = 
1, i t  is poss ib le  to  c o n s t r u c t  t h e  m e a n  f o r m  of t h e  cells in  
F igure  1. 

T h e  b lood  cell ex i s t s  in  a s y s t e m  of cy l inde r s ,  t h e  b lood 
vessels.  T h e  m a n y  s imi la r i t i e s  b e t w e e n  p r o t o p l a s m i c  
s t r u c t u r e s  a n d  f lu id  d r o p s  h a v e  long  b e e n  apprec ia t ed* .  
These  c o n s i d e r a t i o n s  sugges t  a n  e x a m i n a t i o n  of t he  
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Fig. 1.--The mean forms of tri9loid and diploid blood ceils. The 
ellipses were constructed on coordinate paper from the measured 
areasand eccentricities employing theproperty that x~la * + y~/b 2 = I. 

The coordinates are in microns. 

f o r m  a s s u m e d  b y  f lu id  d rops  in c o n t a c t  w i t h  a cy l indr ica l  
sur face .  I n  o r d e r  to  o b t a i n  a f lu id  d r o p  of m e r c u r y  ap-  
p r o x i m a t i n g  t h e  b lood  cell in  r e l a t i v e  d imens ions ,  i t  is 
n e c e s s a r y  to  e m p l o y  a v e r y  l a rge  glass  c y l i n d e r  (290 m m  
in d i a m e t e r )  p l aced  w i t h  t h e  axis  ho r i zon t a l .  Af t e r  in- 
t r o d u c i n g  a k n o w n  w e i g h t  of m e r c u r y ,  t h e  c y l i n d e r  can  
be  t i p p e d  a n d  level led  to  b r i n g  t h e  d r o p  to  r e s t  ove r  a 
c o o r d i n a t e  s y s t e m  of m i l l i m e t e r  g r a p h  p a p e r  c e m e n t e d  
to  t h e  o u t e r  su r face  of t h e  cy l inde r .  T h e  m a j o r  a n d  m i n o r  
axes  of t h e  d r o p  a re  t h e n  m e a s u r e d  b y  m e a n s  of t he  
g r a p h  paper .  The  e c c e n t r i c i t y  (a/b) a n d  a r e a  ( n a b )  are 
d e t e r m i n e d .  K n o w i n g  t h e  w e i g h t  a n d  h e n c e  t h e  v o l u m e  
of t h e  i n t r o d u c e d  m e r c u r y ,  t h e  a v e r a g e  t h i c k n e s s  m a y  
be  c a l c u l a t e d  a s s u m i n g  t h e  d r o p  to  be  a f la t  e l l ip t ica l  
c y l i n d e r  of t h i c k n e s s  d a n d  v o l u m e  nabd. B o t h  eccent r i -  
c i t y  (a/b) a n d  t h i c k n e s s  (d) are  p l o t t e d  a g a i n s t  d rop  
a r e a  in F i g u r e  2. E c c e n t r i c i t y  s t e a d i l y  inc reases  whi le  
t h i c k n e s s  inc reases  on ly  s l i gh t ly  (2%)  o v e r  t h e  r a n g e  of 
eccen t r i c i t i e s  c h a r a c t e r i s t i c  of t h e  b lood  cells. A 'di-  
p lo id '  d r o p  w i t h  a n  e c c e n t r i c i t y  of 1-55 h a s  a n  a r ea  of 
740 m m  2. A ' t r i p l o i d '  d r o p  (1.5) t i m e s  g r e a t e r  v o l u m e  
ha s  a n  a r ea  of 1080 m m  ~ a n d  a n  e c c e n t r i c i t y  of 1.89 a 
v a l u e  c o m p a r a b l e  to  1.82 for  t h e  t r i p lo id  b lood  cell. The  
r a t i o  of a r ea s  is also v e r y  s im i l a r  b e i n g  1.49/1 for t h e  cell 
a n d  1-47/1 for t h e  m e r c u r y  mode l .  
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Fig. ~.--The form assumed by mercury drops in a glass cylinder. 
a/b (lower points and left ordinate) and calculated thickness d (upper 
points and right ordinate) plotted versus area of the ellipse (abscissa}. 
Inside diameter of the cylinder -- ~90 mm.Temperature = about 20 ° C. 

1 G. FAN~IHAUSER, Int. Rev. Cytol. 1, 165 (1952). 2 "tHOMPSON, D'ARcv, On Growth andForm (Cambridge 1942). 
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The  use of t he  mode l  as an  exp l ana t i on  of the  red cell 
fo rm requires  t h a t  the  red cell be in con t ac t  wi th  a 
cy l indr ica l  surface as is t he  m e r c u r y  drop.  Whi le  pass ing 
t h r o u g h  the  gill capil lar ies  one  el l ipt ical  sur face  of t he  
red cell  is usual ly  appl ied  to the  cap i l l a ry  wall  a l t hough  
this  is no t  the  case in la rger  blood vessels. I t  is also 
r equ i red  t h a t  cap i l l a ry  d i a m e t e r  be no g rea te r  in tr i-  
ploids since, o the r  factors  r ema in ing  cons tan t ,  t he  larger  
the  d i a m e t e r  of t he  cy l inder  the  less eccent r ic  will be t he  
fluid drop.  Measu remen t s  of gill capi l la ry  d iamete r s  
disclosed no differences be tween  diploids and tr iploids.  
FANKHAUSER repor t s  c o n s t a n t  d i a m e t e r  for a n o t h e r  
t ub u l a r  s t ruc tu re ,  t h e  k idney  tubu leL  

The  mode l  lacks the  bulg ing  nucleus  charac te r i s t i c  of 
the  a m p h i b i a n  red  cell. Howeve r ,  s a l amander s  of t he  
genus  Batrachoceps are cha rac t e r i zed  by  anuc lea te  blood 
cells (erythroptas t ids)  fo rmed  b y  cy top l a smic  d iv is ion  
f rom c i rcu la t ing  nuc l ea t ed  e ry th rocy t e s  ~. As ENMEL'S 
figures show, these  b lood e l emen t s  are c lear ly  e l l ip t ical  
in form wi th  larger  cells t end ing  to  be more  eccentr ic  
b u t  no g rea te r  in th ickness .  The  presence  of a nuc leus  
does no t  a l t e r  t he  basic  s imi l a r i ty  be tween  red cell  fo rm 
and the  equ i l i b r ium form assumed by  a fluid d rop  in 
c o n t a c t  wi th  a cy l indr ica l  surface.  

No. of Cells 

Area/celt u u 
Eccent. a/b 

4~ 

560 4- 102" 
1-55 ~ 0.17 

Area 3n 1.49 
Area 2 n -  1 

3n  

40 

843 ~- 123 
1"82 ~- 0.21 

* S.D. = [S(dev)2/N]½ 

B y  m a i n t a i n i n g  the  cell th ickness  cons t an t  t he  o x y g e n  
exch an g i ng  proper t ies  of t he  red cell undergo  l i t t le  
change  wi th  increased cell  vo lume.  As a l r eady  no ted  
skin ep idermis  as well  as lens ep idermis  r emain  of con- 
s t an t  th ickness .  Cons idered  as a diffusion bar r ie r  the  
p roper t i es  of t he  ep idermis  are  p robab ly  no t  a l te red  by  
po lyp lo idy .  S imi lar  cons idera t ions  app ly  to  t he  k idney  
tubu le  which  remains  cons t an t  in d i a m e t e r  and w a l l  
th ickness .  S t a t ed  in genera l  t e r m s :  cell dimensions 
perpendicular to physiological surlaces remain unaltered. 
Consequen t ly ,  t he  physio logica l  proper t ies  of the  poly-  
ploid an imals  themse lves  p robab ly  undergo  l i t t le  if any  
change.  

J .  A. DAWSON 

Division o/ Physiology, Department o/ Biological 
Sciences, Florida State University, Tallahassee, June 13, 
1957. 

Zusammen[assung 

Der  F l~chen inha l t  der  e l l ip t i schen E r y t h r o z y t e n  des 
t r ip lo iden  Triturus viridescens is t  bei  g le ichb le ibender  
Dicke  der  Zetlen ungef~hr  50% gr6sser als bei  d ip lo iden  
Kojatrol l t ieren.  Als Ell ipse be t r ach te t ,  zeigt  die t r ip lo ide  
Zelie e ine  gr6ssere Exzentrizit~Lt als die diploide.  I m  
K o n t a k t  m i t  der  W a n d  eines hor izon ta l  ge lager ten  
Zyl inders  vergr6sser t  sich die E x z e n t r i z i t ~ t  e l t ip t ischer  
Quecks i lbe r t ropfen  m i t  z u n e h m e n d e m  V o l u m e n ;  sic 
g le ichen den B lu tk6 rpe rchen  auch insofern,  als ihre 

3 V. E. EMMEL, Amcr. J. Anat. 33, 847 (1924). 

Dicke we i tgehend  k o n s t a n t  bleibt .  Diese B e o b a c h t u n g e n  
un te r s t t i t zen  unsere  Ansicht ,  wonach  die endgi i l t ige  
F o r m  der  E r y t h r o z y t e n  wei tgehend  durch  die phys i -  
ka l i schen Kr~ifte b e s t i m m t  wird,  welehe  w~ihrend ihrer  
Re i fung  in den zy l indr i schen  Blutgefi issen,  vor  a l lem in 
den IZapillaren, w i rk sam sind. 

Evidences  for the Bipart i te  or  Dip lo id  Nuc le i  in 

Conidia of Streptomyces griseoflavus 

Two kinds  of mycel ia ,  p r i m a r y  and  secondary ,  a re  
k n o w n  in the  life cycle  of Streptomyces fungi  t. In  1947, 
KLIENBERGER-NOBEL proposed  in her  s t u d y  of s trains of 
Actinomycetes t h a t  the  p r i m a r y  m y c e l i u m  m i g h t  cor- 
respond to  the  haploid  and the  secondary  to  the  diploid  
phase  of her  s trains.  But ,  owing  to  the  technica l  l imi ta -  
t ion of s t udy ing  such minu te  o rgan isms  by  cy to log ica l  
means,  conclus ive  evidences  were not  p resen ted  for the  
s ta te  of p lo idy  in the  myce l i a  or in the  conidia.  In  our  
s tudy ,  the  conid ia  of one s t ra in  of Streptomyces griseo- 
llavus proved  to  be a p p a r e n t l y  uninuclea te ,  b u t  the  
nucleus  seemed to be b ipa r t i t e  or diploid.  

!l 

Fig. 1. A late stage of eonidia formation in the order 1 to 4. 

Fo r  cy to log ica l  s tudy ,  the  s t ra in  was c u l t i v a t e d  on a 
modif ied  Kra in sky ' s  med ium,  supp l emen ted  wi th  0.25% 
yeas t  e x t r a c t  and  1% peptone ,  and the  nuclei  were 
s ta ined  by  R o b i n o w ' s  t echn ique .  Af te r  24 h a t  30 °, so- 
cal led in i t ia l  cells (corresponding to t he  nest- l ike s t ruc-  
ture  in KLIENBERGER-~OBEL'S paper)  were d i s t inc t ly  
observed  under  a microscope.  W h e n  the  seconda ry  
myce l i a  deve loped  f rom the  ini t ia l  cells, t he  b e h a v i o u r  
of nuclei  in the  myce l i a  was  as fol lows:  a t  the  beg inn ing  
the  ch roma t in i c  subs tances  were  f ragmented ,  b u t  later ,  
t h e y  t u rned  into  th reads  or s lender  dumbe l l  forms and  
f inal ly  in to  th i ck  rods. U p o n  spore fo rmat ion ,  the  rod-  
shaped  subs tances  d iv ided  in to  smal le r  pa r t s  so t h a t  
e v e r y  eon id ium was charged  wi th  two units .  The  f igure 
soon af te r  the  s egmen ta t i on  is tw i s t ed  and  dumbel l -  
l ike;  occasional ly ,  f igures are a p p a r e n t l y  showing  two  
s ta inab le  bodies  (Fig. 1). As t i m e  passes, t he  spheres  of 
t he  dumbe l l  uni te  and,  a f t e r  m a t u r a t i o n ,  on ly  one  nuc-  
leus is found in each con id ium (Fig. 2). 

1 E. KLtENBERnER-NonEL, J. gem Micmbiol. t, 22 (1947). - -  J. F. 
MCGREGOR, J. gem Microbiol. tl, 5'2 (1954). 


