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The anomer ic  compos i t ions  of D-glucose in sample  
solut ions became  a lmos t  the  same as the  values  (35.6% e, 
64.4 % fl) of equi l ibr ium D-glucose in all cases o{ tissues, 
and  blood samples  af ter  sample  solut ions were kep t  for 
24 h a t  room t e m p e r a t u r e  (20~ to cause D-glucose to 
m u t a r o t a t e  complete ly .  This  resul t  suppor t s  the  accuracy  
of the  pe rcen tage  values  in the  table  ob ta ined  on fresh 
sample  solutions.  

Our color imetr ic  m e t h o d  ~2 for de te rmin ing  D-glucose 
anomers  was t e s t ed  ins tead  o f  the  p re sen t  oxygen  
e lect rode me thod ,  b u t  it  was no t  uti l izable for th is  s t u d y  
because of the  in ter ference  of color d e v e l o p m e n t  by  
reducing subs tances  con ta ined  ill sample  solutions.  

12 J. Okuda, I. Miwa, K. Maeda and K. Tokui, Carbohyd. Res. 
58, 267 (1977). 
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Summary. The influence of Na pen toba rb i t a l  anes thes ia  on the  ac t iv i ty  of specific and  nonspecif ic  chol ines terase  was 
s tudied  in the  synap tosoma l  f ract ion of Mongolian gerbils '  brains.  These s tudies  have  shown t h a t  this  b a r b i t u r a t e  
inhibi ts  the  specific ac t iv i ty  of ace ty lchol ines terase  only. 

Barb i tu ra t e  reduc t ion  of e i ther  specific or nonspecif ic  
chol inesterase  was no t  observed in ear ly  pos tanes the t i c  
period a l though  high concen t ra t ions  of phenoba rb i t a l  
were descr ibed to inhibi t  in vi t ro  the  hydro lys is  of 
acetylchol ine  in ra t  brain1 and in vivo s tudies  to raise 
the  acetylchol ine  level in ra ts  and  cats  2. In  th is  communi -  
ca t ion we will describe a t r ans i en t  effect  of pen toba rb i t a l  
on the  ac t iv i ty  of acetylchol ines terase  in synap tosoma l  
f ract ion of Mongolian gerbi l ' s  brain.  
The gerbils (50-75 g) were anes the t ized  by  i.p. Na pen to -  
barb i ta l  inject ion (20 mg/kg  b. wt) and killed a t  var ious 
in tervals  f rom 90 rain to 1 week following the  t r e a t m e n t .  
Each  group consis ted of 6 12 exper imen ta l  and  contro l  
animals.  Af ter  decap i ta t ion  the  bra ins  were r emoved  
quickly and t ransfer red  immedia te ly  in 0.32 M sucrose 
a t  p H  7.0. The synap tosoma l  f ract ion was p repa red  
according to the  me thod  of W h i t t a k e r  and Barke r  a. 

Acety lchol ines terase  ( A c h e  EC 3.1 1.7) ac t iv i ty  was 
assayed in 100 ~xl a l iquots  of the  f ract ion by  spec t ropho to -  
met r ic  me t h o d  of E l lman  et  al. using acetylchol ine  as 
subs t ra te  and t e t r a i s o p r o p y l - p y r o p h o s p h o r a m i d e  for 
inhibi t ion of pseudochol ines te rase  4. Bu tyry lcho l ines te rase  
ac t iv i ty  was assayed by  the  same m e t h o d  b u t  using 
bu tyry lcho l ine  (BUTCH) as subs t ra te .  
The ace ty lchol ines terase  was the  only enzyme affected 
by  the  p en t o b a rb i t a l  anesthesia .  The ac t iv i ty  of th is  
enzyme was 27% lower in the  exper imen ta l  t h a n  incon t ro l  
bra ins  90 min af ter  t r e a t m e n t .  The reduct ion  was t r ans i en t  
since the  ace ty lchol ines terase  ac t iv i ty  r e tu rned  to a lmos t  
normal  levels a t  150 rain. No signif icant  changes  of 
chol ines terase  or bu ty ry lcho l ines te rase  ac t iv i ty  were seen 
be tween  the  anes the t i zed  and control  animals  (see figure 
and table).  These f indings are di f ferent  f rom the  ones 
descr ibed by  Vernadakis ,  who observed a ma rk ed ly  
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1 F. Bernheim and M. L. C. Bernheim, J. Pharmac. exp. Ther. 57, 
427 (1936). 

2 K.A.C. Elliot, R. L. Swank and N. Henderson, Am. J. Physiol. 
762, 469 (1950). 

3 V.P. Whittaker and I. A. Barker, in: Methods of Neurochemistry, 
vol. 11, p. 2. Ed. F. Raines. Marcel Dekker, New York 1972. 

4 G.L. Ellmann, K. D. Courtney, V. Andres and R. M. Feather- 
stone, Biochem. Pharmac. 7, 88 (1961). 

Specific and nonspecifie cholinesterase activity 

Projection 
Time AChE ChE BuChE 

Control 2.518 ~_ 0.050 ++ 9.428 ~_ 0.475 0.141 ~ 0.009 
90 min 2.090 ~- 0.083* 9.432 ~ 0.396 0.159 i 0.006 

150 rain 2.356 ~_ 0.080 8.745 =t_ 0.350 0.144 ~_ 0.014 
270 min 2.398 ~_ 0.076 8.673 ~- 0.180 0.157 -t= 0.016 
24 h 2.455 ~: 0.012 9.150 ~- 0.270 0.156 ]c 9.011 
7 days 2.493 ~- 0.050 9.316 ~- 0.056 0.145 -~ 0.0093 

The points represent mean values of 6 12 experiments described in *p < 0.01; ++means i SE of 10 -4 moles substrate hydrol./i,,in/mg 
the text. The exact numbers with MEM are illustrated in the table, protein. 
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r educed  B u C h E  a c t i v i t y  in  whole  h o m o g e n a t e s  of corpus  
s t r i a t u m  a n d  ce rebra l  co r t ex  of ca ts  a t  1-3  weeks pos t -  
p e n t o b a r b i t a l  anes thes ia6 .  Th i s  d i s c r epancy  m a y  be  due  
to t he  d i f fe ren t  1. c o n c e n t r a t i o n s  of t h e  used a n e s t h e t i c  
(50 m g  in s t ead  of 20 mg/kg)  a n d  2. s a m p l i n g  of b r a i n  
t issue. Moreover  t he  changes  could h a v e  been  obscured  
b y  t he  va lues  expressed on t he  basis  of we t  t i ssue  r a t h e r  
t h a n  pro te in .  
K e t a m i n e ,  a n o t h e r  a n e s t h e t i c  a g e n t  g iven  in t he  same 
c o n c e n t r a t i o n s  as p e n t o b a r b i t a l  (20 m g / k g  b u t  i.v.), was  
r epo r t ed  to i nh ib i t  r eve r s ib ly  ACHE, b o t h  t he  m e m b r a n e  
b o u n d  and  the  pur i f ied  form,  as well as to  increase  t he  
level  of ace ty lcho l ine  in t he  m a m m a l i a n  b ra in  ~. 
A m a r k e d  rise of free ace ty lcho l ine  b u t  w i t h o u t  r educ t i on  
of t he  ace ty lch01ines terase  a c t i v i t y  was f o u n d  in t he  
b ra ins  of r a t s  a n d  guinea-pigs  exposed to b a r b i t u r a t e s  
b y  Ks iezak  e t  aLL However ,  t h e  e n z y m e  was assayed  in 

c rude  sub f r ac t i ons  of t he  b r a i n  and,  therefore ,  t he  resu l t s  
are n o t  c o m p a r a b l e  w i t h  our  mode l  o f  inves t iga t ion .  As a 
m a t t e r  of fac t  we found  l i t t l e  a c t i v i t y  of t he  t e s t ed  en- 
zymes  in t h e  m i t o c h o n d r i a l  f rac t ion .  F u r t h e r m o r e ,  no  
s ign i f ican t  differences  were obse rved  b e t w e e n  t h e  
e x p e r i m e n t a l  and  n o r m a l  bra ins .  
Our  f ind ings  sugges t  t h a t  t he  increased  b ra in  level  of 
ace ty lcho l ine  r epo r t ed  to  be  p r e sen t  a f t e r  b a r b i t u r a t e  
anes thes i a  m o s t  l ikely is due  to t he  i n h i b i t i o n  of ace ty l -  
cho l ines te rase  in  t he  s y n a p t o s o m e s  since p e n t o b a r b i t a l  
i nh ib i t s  t he  specific a c t i v i t y  of ace ty lchol ines te rase .  

5 A. Vernadakis, J. Neuroehem. 20, 1503 (1973). 
6 M.L. Cohen, S. L. Chan, H. N. Bhargava and A. J. Trevor, Bio- 

chem. Pharmac. 23, 1647 (1947). 
7 H. Ksiezak, B. Komender and A. Gromek, Aeta physiol, pol. 2d, 

455 (1973). 

A morphological  temperature-sensit ive  mutant  of the nematode Caenorhabditis elegans var. Bergerac 
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Summary. A morpho log ica l  t e m p e r a t u r e - s e n s i t i v e  m u t a n t  of Caenorhabditis elegans disp lays  2 ove r l app ing  t e m p e r a t u r e -  
sens i t ive  periods,  b o t h  occur r ing  d u r i n g  t he  p o s t - e m b r y o n i c  d e v e l o p m e n t .  D a t a  p rove  t h a t  these  2 p h e n o t y p e s  are 
con t ro l led  b y  t h e  s ame  locus a n d  are  n o t  i n h e r i t e d  as m a t e r n a l  factors .  

P rev ious  works  ~, 3, h a v e  s h o w n  t h a t  in C. elegans a s imi la r  
d u m p y  p h e n o t y p e  (worms sho r t e r  t h a n  wi ld- type ,  b u t  
w i t h  t he  same  d iamete r )  m a y  be  caused  b y  m u t a t i o n s  a t  
m a n y  d i f fe ren t  loci d i s t r i b u t e d  over  t he  k a r y o t y p e .  These  
m u t a n t s  genera l ly  h a v e  a m o n o f a c t o r i a l  d e t e r m i n a t i o n .  
O t h e r  resu l t s  4 led to t h e  idea  t h a t  t he  cut ic le  m a y  be  
a l t e red  b y  th i s  m u t a t i o n .  To u n d e r s t a n d  how  genes con t ro l  
t he  m o r p h o l o g y  of t h e  cuticle,  we h a v e  i so la ted  cond i t iona l  
m u t a n t s ,  since such  m u t a n t s  are genera l ly  useful  to  specify 
t he  p a t t e r n  of gene ac t ion  d u r i n g  d e v e l o p m e n t  5. 
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Fig. 1. Determination of the temperature-sensitive period for the 
roller phenotype of f48ts. During their early embryogenesis fertilized 
eggs were distributed to drops of fresh medium at the permissive 
(17~ temperature or restrictive (22~ temperature. The drops 
were shifted up from 17 to 22~ ( 0 - - - 0 )  or down from 22 to 17~ 
( � 9  respectively at the times indicated in the figure. The 
times on the abscissa have been normalized at the 22~ growth rate. 
80 h after egg deposition, the phenotypes of the adults are determined. 
The arrows on the figure indicate the times of moulting between 
larval (L) stages. 

The  p r e s e n t  work  repor t s  t he  s t u d y  of t he  t e m p e r a t u r e -  
sens i t ive  m u t a n t  f48ts o b t a i n e d  in the  F 3 p rogeny  of 
worms  of t h e  Bergerac  s t r a in  s m u t a g e n i z e d  in the  4 th  
l a rva l  s tage w i t h  e t h y l - m e t h a n e - s u l f o n a t e  0.05 M d u r i n g  
5 h in  M 9 Buf fe rL  This  m u t a n t  deve lops  w i th  n o r m a l  
l eng th  and  c rawl ing  b e h a v i o u r  a t  17 ~ ( the permiss ive  
t e m p e r a t u r e )  b u t  d isplays  d u m p y  and  rol ler  p h e n o t y p e s  
w h e n  g rown a t  22 ~ A t  th i s  r e s t r i c t ive  t e m p e r a t u r e ,  
m o v e m e n t  of f48ts  is affected.  W o r m s  r o t a t e  to  t he  left, 
a long t h e i r  long axis  a n d  do no t  show, as a t  17 ~ t h e  
s inusoida l  m o v i n g  typ ica l  of t he  wi ld- type.  
The temperature sensitive periods. The  t e m p e r a t u r e - s e n -  
s i t ive  per iod  (TSP) is t h e  d e v e l o p m e n t a l  per iod  d u r i n g  
wh ich  t he  r e s t r i c t ive  t e m p e r a t u r e  leads to  the  express ion  
of t he  m u t a n t  p h e n o t y p e .  The  T S P s  of t he  2 f48ts p h e n o -  
types  were infer red  f rom sh i f t - up  a n d  sh i f t -down exper i -  
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Fig. 2. Determination of the temperature-sensitive period for the 
f48ts dumpy phenotype. Same method as in figure 1. Shift up (Irom 
I7 to 22~ Q - - - O ;  shift down (from 22 to !7~ �9  


