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A One-Drop Cryoscope: The Tonicity of Frog 
and Goldfish Sera z 

A v e r y  p romis ing  dev ice  w h i c h  p r o v i d e s  o b j e c t i v e  
regis ter  of freezing p o i n t  depress ions  via record ing  
p o t e n t i o m e t e r  on  r e l a t i ve ly  sma l l  s amples  (0.05-0.1 ml)  
a n d  an  a u t o m a t i c  n u c l e a t i o n  f ea tu re  to  p r e v e n t  u n d e r -  
cooling, ha s  r ecen t l y  been  descr ibed  ~. Th i s  i n s t r u m e n t ,  
however ,  was  n o t  used  w i t h  biological  ma tc r i a l s ,  Th i s  
p a p e r  will descr ibe  i t s  use  w i t h  such  m a t e r i a l s  a n d  p r e s e n t  
a s imple  mod i f i ca t i on  in t h e  des ign of t he  s a m p l e  c h a m b e r  
for s amples  of 0.02 ml.  

The  modi f i ed  sample  c h a m b e r  was essen t ia l ly  a glass 
t u b e  w i t h  a t h e r m i s t o r  sealed in i t s  b o t t o m .  A glass t u b e  
(4 m m  I.D. b y  15 m m  long) was o n e - t h i r d  filled w i t h  
l iqu id  s i l icone r u b b e r  s e a l a n t  (Dow Silast ic  891) a n d  
a l lowed to ha rden .  T h e  t h e r m i s t o r  p r o b e  (Glenni te  
32PI32) was p r e p a r e d  b y  g r i n d i n g  off m o s t  of i t s  glass 
cover ing  w i t h  a mo to r i zed  f ine s tone .  T he  t h e r m i s t o r  
leads were t h r e a d e d  t h r o u g h  t h e  bore  of a s h o r t  18-gauge 
needle  w h i c h  was  forced t h r o u g h  t h e  h a r d e n e d  sea lan t .  
T h e  need le  was  r e m o v e d  a n d  t he  p r o b e  pu l led  t h r o u g h  
t h e  sil icone r u b b e r  b y  i ts  leads  u n t i l  t h e  t h e r m i s t o r  b e a d  
j u s t  r e ached  t he  t o p  of t h e  sea lan t .  A r u b b e r  g r o m m e t  
a d a p t e d  t he  c h a m b e r  to  a la rger  d i a m e t e r  (7 m m  I.D.) 
t u b e  to  p r o v i d e  a holder .  F ina l ly ,  leads  a n d  s a m p l e  
c h a m b e r  were sealed in t h e i r  ho lde r  w i t h  more  sea lan t ,  

T h e  des ign  of t h e  20-/,1 c h a m b e r  was  s h o w n  to  be  va l id  
b y  d e m o n s t r a t i n g  t h a t  l i nea r i ty  o b t a i n e d  b e t w e e n  con-  
c e n t r a t i o n  (in t he  biological  range)  a n d  scale r ead ings  of 
t he  freezing poin ts .  A 100 m O s m  c o n c e n t r a t i o n  di f ference 
equa l led  30 scale u n i t s  o n  t h e  r ecorde r  3 c h a r t .  I t  was  fur-  
t h e r  d e m o n s t r a t e d  t h a t  p u b l i s h e d  va lues  for t he  t o n i c i t y  
of a r e p r e s e n t a t i v e  o rgan i sm,  Rana pipiens, m a y  be  re-  
p roduced  w i t h  ease b y  use of t h e  modi f ied  c h a m b e r .  

Frogs ,  Rana pipiens, in  a p p a r e n t  good h e a l t h  were  ob-  
t a i n e d  f rom a local supp l ie r  a n d  k e p t  in a l a b o r a t o r y  t a n k  
c o n t a i n i n g  a sma l l  a m o u n t  of t a p  w a t e r  ( equ i va l en t  to  

The tonieity of frog and goldfish sera, in equivalent osmotality and 
% NaC1 

Animal 

Average Equivalent 

Number of KC1 (mOsm) NaC1% 
deter- ~: standard -A: confidence 
minations error interval (95%) 

Rana pipiens '28 200 :k 4.8 
Crassius auratus I I 289 4- 4.3 

0,65 ~ 0.05 
0.92 ± 0.05 

20 m O s m  KC1) for  four  days  a t  23°C before  bleeding.  
Blood was d r a w n  d i r ec t l y  f rom t h e  ven t r i c l e s  a n d  cen- 
t r i fuged  u n d e r  oil to  pack  t h e  c lo t  a n d  cells a n d  remove 
o t h e r  p o t e n t i a l  n u c l e a t i o n  cen te rs ,  20-#1 samples  of the 
s e r u m  were r u n  in t he  c ryoscope  a n d  t h e  resu l t s  are 
p r e s e n t e d  in  t he  Table .  F r o g  s e r u m  h a s  an  average  
t o n i c i t y  e q u i v a l e n t  to  200 m O s m  KC1 or to  0.65 + 0.05% 
NaC1. Th i s  v a l u e  agrees  w i t h  t h a t  o b t a i n e d  b y  KRo G~I4 
a n d  MAEALLAM ~. I t  is lower  t h a n  t h a t  r e p o r t e d  by  
HOBER6 a n d  ADOLPH 7 However ,  t h e  f o r m e r  was  der ived 
f rom frogs held  in a more  c o n c e n t r a t e d  e n v i r o n m e n t  
t h a n  ours  ( equ iva l en t  to  57 m O s m  KC1) whereas  t h e  la t te r  
was a n  a v e r a g e  syn the s i zed  f rom a n u m b e r  of species. 

T h e  e q u i v a l e n t  t o n i c i t y  for t h e  s e r u m  of t h e  goldfish 
Crassius auratus (L.), s t a n d a r d  x a n t h i c ,  c o m m o n  comet  
was also d e t e r m i n e d .  T h e  v a l u e  o b t a i n e d  (Table)  was 
e q u i v a l e n t  to  289 m O s m  KC1 or  to  0.92 ~ 0 .05% NaC1. 
A l t h o u g h  th i s  v a l u e  h a s  n o t  b e e n  p rev ious ly  r epor t ed ,  its 
cor rec tness  is s u b s t a n t i a t e d  b y  t h e  following.  T h e  meaS- 
u r e m e n t  falls in  t h e  genera l  r a n g e  of t h a t  r e p o r t e d  for 
f r e sh -wa t e r  te leos ts  s, a n d  luxur ious  in vitro g r o w t h  of 
goldf ish  ta i l s  occurs  in  t h e  m e d i a  u sed  for  h u m a n  skin ~, 
whose  t o n i c i t y  falls in  t h e  0 .9% NaC1 r a n g e  x°. 

Zusammen]assung. Es  wird  eine e in fache  Modi f ika t ion  
e ines  K r y o s k o p e s  zur  o b j e k t i v e n  Messung  v o n  Gefrier- 
p u n k t s e r n i e d r i g u n g e n  im Bere iche  y o n  20/~1 beschr ieben .  
Das  I n s t r u m e n t  e igne t  s ich u . a .  zu r  B e s t i m m u n g  der  
G e f r i e r p u n k t s e r n i e d r i g u n g e n  des W i r b e l t i e r b l u t e s .  

X. LEVINE a n d  DIANA A. MUSALLAM 

Department el Biology, Wayne State 
(Michigan USA) and Friends Boys' 
(Jordan), January 20, 196~. 

University, Detroit 
School, RamaUah 

1 This work was supported by Grant 619A from the Damon RunyOn 
Menlorial Fund for Cancer Research, Publication No. 109 of the 
Department of Biology, Wayne State University. 

2 C. LUCARm~, Rev. fran~. C]in. Biol. 7, 213 (1962}. 
a Sargent, MR, 2.5 MV full scale, 2 inches per rain. 
4 A. KROGH, Osmotic Regulation in Aquatic Animals (Cambridge 

Univ. Press, t939), p. 155. 
A. MACALLAM, Phys. Rev. 6, 316 {19~6). 

e R. HOBER, Physical Chemistry el Celts and Tissues (I31akiston Co., 
Philadelphia 1948), p. 587. 

7 E. AI)OLPlt, J. exp. Biol. 49, 819 (19'27). 
s W. S. HOAR et al., Some A spects o/the Physiology o/Fish (Publica" 

tions of Ontario Fisheries Research Laboratory, No. LXX1, 
Univ. of Toronto, Biol. Ser. No. 59) ; R. HOBER, Physical Chemis#rY 
o/Cells and Tissues (Blakiston Co., Philadelphia 1948), p. 584. 

9 F. Hu and W. CHAWN, J. Invest. Dermatol. 34, 377 (1960). 
zo I am indebted to Dr. W. G. HEZM for his generous help in con" 

structing the Wheatstone bridge, to Messrs. Lee Peterson for 
building the apparatus and J. YOVNG for the goldfish serum. 

Rice Blast, Nyctotemperature, and 
Nitrate Reductase 

T h a t  a p a r t i c u l a r  g e n o t y p e - n y c t o t e m p e r a t u r e  com- 
b i n a t i o n  is a n  essent ia l  p r e r equ i s i t e  for t h e  occur rence  of 
' b l a s t '  d isease  of r ice (Oryza sativa L.) caused  b y  Piricu- 
latin oryzae Cav. ha s  a l r eady  been  s h o w n  in  t h i s  l abora -  
t o ry  1. S u b j e c t i n g  suscep t ib le  rice p l a n t s  (CO 13) to  a 

n y c t o t e m p e r a t u r e  r eg ime  of 20°C gave  t i le  necessa ry  pre- 
d i spos i t ion  for successful  in fec t ion  b y  t h e  ' b l a s t '  fungUS 
a n d  in such  p l a n t s  t he re  was  a n  acce le ra t ed  t e m p o  of 
n i t r o g e n  m e t a b o l i s m  w i t h  a cons ide rab le  syn thes i s  of the 
a m i d e  g l u t a m i n e %  Converse ly ,  w h e n  suscep t ib le  p lan t s  
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