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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 .  
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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  

1 S. SURYANARAYANAN, Prec. nat. Inst. Sci. India 24 B, '285 (1958). 
2 S. SURVANARAYANAN, Curr. Sci. 'Z7, 447 (1958). 
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Were s u b j e c t e d  to a h i g h  n y c t o t e m p e r a t u r e  of  30°C 
n i t ra te  a c c u m u l a t i o n  r e su l t ed  3. A l t h o u g h  t he  poss ib i l i ty  
of s t i m u l a t i o n  of n i t r a t e  r e d u c t a s e  a c t i v i t y  in  suscep ts  
grown a t  low n y c t o t e m p e r a t u r e  was sugges ted  4, ex-  
pe r imen ta l  p roof  for  such  a h y p o t h e s i s  is lacking .  
Hence  a q u a n t i t a t i v e  a s s a y  of n i t r a t e  r e d u c t a s e  a c t i v i t y  
in suscep t ib le  a n d  r e s i s t a n t  r ice seedl ings  g rown  a t  dif- 
ferent  n y c t o t e m p e r a t u r e s  was u n d e r t a k e n ,  t h e  resu l t s  of 
Which are  r e p o r t e d  here.  

Rice seedl ings  (indies var ie t ies )  suscep t ib le  (CO 13, 
G E B  24 a n d  A D T  10) a n d  r e s i s t a n t  (CO 4, CO 25, CO 29 
and  CO 30) to  ' b l a s t '  d isease  g rown  in A r n o n  a n d  Hoag-  
land n u t r i e n t  so lu t ion  were s u b j e c t e d  to two  nye to -  
t e m p e r a t u r e s  (20 ° a n d  30°C) w i t h  a d a y  t e m p e r a t u r e  of 
30°C in  a t h e r m o s t a t i c a l l y  con t ro l l ed  m i n i a t u r e  glass- 
house w i t h  a r t i f ic ia l  l i gh t  sources  s. Lea f  m a t e r i a l s  a t  
desired age  levels  were  co l lec ted  a n d  a c e t o n e  dr ied  pow-  
ders p r e p a r e d  e. N i t r a t e  r educ t a se  a c t i v i t y  was m e a s u r e d  
color imetr iea l ly  (using a green  f i l ter  - 540 m~) b y  de te r -  
min ing  t he  a m o u n t  of n i t r i t e  fo rmed  on i n c u b a t i o n  of the  
enzyme  p r e p a r a t i o n  w i t h  p o t a s s i u m  n i t r a t e  (n i t r i t e  free) 
so lu t ionL T h e  r e su l t s  a re  p r e s e n t e d  in  t h e  Figure .  

I t  c an  be  seen t h a t  t he  v a r i a t i o n  in n y c t o t e m p e r a t u r e  
did no t  a f fec t  t he  n i t r a t e  r e d u c t a s e  a c t i v i t y  in  t h e  resi-  
Stant  types .  On  t he  c o n t r a r y ,  all t h e  t h r e e  suscep t ib le  
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Nitrate reduetase activity in indica rice varieties. 1-3: susceptible 
Varieties; 4-7: resistant varieties. Ordinate: Nitrate reduetase ac- 
tivity (mg nitrite nitrogen formed per g fresh weight). White columns: 

'20°C nyctotemperature; black columns: 30°C nyctotemperature. 

t ypes  w h e n  g rown  a t  a low n y e t o t e m p e r a t u r e  r eg i s t e red  a 
s izeable  increase  in n i t r a t e  r e d u c t a s e  a c t i v i t y  c o m p a r e d  
w i t h  those  a t  a h i g h  n y c t o t e m p e r a t u r e .  Th i s  is in  keep ing  
w i t h  t h e  p o s t u l a t e d  low r e d u c t i o n  of n i t r a t e  a t  h i g h  n y c t o -  
t e m p e r a t u r e  in  t o m a t o  b a s e d  o n  n i t r a t e  n i t r o g e n  a c c u m u -  
l a t i on  recorded  8. I t  h a s  also b e e n  p o s t u l a t e d  ~ t h a t  t h e  
n i t r a t e  r educ ing  ab i l i t y  of h i g h e r  p l a n t s  is poss ib ly  re- 
l a t ed  to  t h e  gene t ic  i n h e r i t a n c e  of n i t r a t e  r e d u c i n g  en-  
zymes.  The  resu l t s  r epo r t ed  he re  f u r t h e r  i n d i c a t e  t h a t  
t h i s  ab i l i t y  d e p e n d s  n o t  on ly  o n  t h e  g e n o t y p i c  p a t t e r n  
b u t  also on  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 .  Thus ,  i t  appea r s  t h a t  t h e  n e t  effect  of c o m p a t i b l e  
g e n o t y p e - n y c t o t e m p e r a t u r e  c o m b i n a t i o n  in  su scep t i b l e  
r ice t y p e s  used  b y  us a t  low n y c t o t e m p e r a t u r e  e n v i r o n -  
m e n t  (20°C) seems to be  one of s t i m u l a t i o n  of t h e  n i t r a t e  
r e d u c i n g  enzyme(s)  l ead ing  on  to  i n c o r p o r a t i o n  of n i t r o g e n  
in t h e  amide .  I n  t h e  l i gh t  of t he  r e c e n t  w o r k  on  t h e  com-  
m o n  co- fac to r  for n i t r a t e  r edue t a se  a n d  x a n t h i n e  de-  
h y d r o g e n a s e  w h i c h  r e g u l a t e s  the  s y n t h e s i s  of n i t r a t e  
r educ t a se  in  A spergillus nidulans zo, a n  e x t e n s i o n  of t h i s  
idea  to  t he  p r o b l e m  of ' b l a s t '  would  seem a w o r t h w h i l e  
f u t u r e  l ine  of i n v e s t i g a t i o n  n-  

Zusammen]assung. Der  i m p e r f e k t e  Pilz PiricuIaria 
oryzae (Er reger  yon  B l a t t f l e c k e n  u n d  a n d e r e n  Sch~Ldi- 
g u n g e n  a m  Reis) bef~l l t  anfii l l ige S o r t e n  bei  e iner  N a c h t -  
t e m p e r a t u r  von  20°C, j e d o c h  n i c h t  be i  e ine r  so lchen  y o n  
30°C. Die N a c h t t e m p e r a t u r  bee in f lu s s t  den  S t icks tof f -  
h a u s h a l t .  Bei  20°C is t  die A k t i v i t ~ t  de r  N i t r a t - R e d u k t a s e  
in den  anf~l l igen S o r t e n  (Figur ,  1-3) wesen t l i ch  h 6 h e r  
als bei 30°C; die r e s i s t en t en  S o r t e n  (4-7) zeigen ke ine  
Un te r sch iede .  Die  B e d e u t u n g  de r  e r h b h t e n  E n z y m a k t i v i -  
t ~ t  fl i t  den  Pi lzbefa l l  b t e i b t  i m  e inze lnen  n o c h  zu u n t e r -  
suchen .  
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S o m e  C o m m o n  Features  of  T h r e e  T y p e s  of  

Insect  S e n s i l l a  

E lec t rophys io log ica l  s tud ie s  h a v e  s h o w n  t h a t  t he  
Character is t ics  of m e c h a n o s e n s o r y  sensi l la  a re  t h e  s a m e  as  
those  of c h e m o s e n s o r y  sensilla.  I f  t h e  r eco rd ing  e lec t rode  
is loca ted  d i s t a l  of t h e  sense  cell b o d y  (as in base-, s ide 
Wail., a n d  t i p - r eco rd ing  of b r i s t l es  or papi l lae) ,  t h e  corn- 

m o n  f ea tu re s  a re :  (1) a n e g a t i v e  r e c e p t o r  p o t e n t i a l  
( m e c h a n o r e c e p t o r  i, ~ o l f ac to ry  r ecep to r  ~, t a s t e  r ecep to r  4) ; 
(2) impul ses  w i t h  a pos i t ive  a n d  t h e n  a n e g a t i v e  p h a s e  

1 M. L. WOLBARSHT, J. geU. Physiol. 44, 105 (1960). 
2 U. TItUR.M, Z. Naturforsch. 17b, 285 (1962). 
a D. Smt~EInER and J. BOECK~, g. vgl. Physiol. 45, 405 (19621. 
a H. MORITA and S. YAMASHITA, Science I80, 922 (1959). 


