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L-aspaxaginase from Erwinia aroideae contains no 
carbohydrate. The N-terminal amino acid is L-alanin, 
as determined by dansylation of the pure enzyme fol- 
lowed by hydrolysis and chrorhatographyL 3.3% gluta- 
minase act ivi ty  was found at p H  8.5 with the original 
enzyme, and 2.5% with the acylated enzyme. The 
dependence of the ac t iv i ty  upon pH is shown in ~'igure 3. 
L-asparaginase from Erwinia aroideae loses its enzyme 
act ivi ty  rather quickly in plain buffer, between pH 4 
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Fig. 4. Heat stability of L-asparaginase from E. aroideae. Residual 
activity was measured after exposure to 37°C for 1 h at pH 4-11. 
ID---O, L-asparaginase; ©--©, acyl L-asparaginase. 

and pH 9, when exposed to temperatures above 30°C; 
however at pH 10 it is rather stable under the same con- 
ditions (Figure 4). Data  from L-asparaginases from 
Erwinia aroideae and from E. coli have been compiled 
for comparison in Table II .  

The clinical application of L-asparaginase from Erwinia 
wilt show whether this enzyme is an agent as suitable 
as L-asparaginase from Escherichia coli for the t rea tment  
of certain types of leukaemia xS. 

Zusammen[assung. L-Asparaginase wurde aus Erwinia 
aroideae gewonnen und durch Fraktionierung wie F~I- 
lungsschritte und Chromatographie um das 500fache 
angereichert. Das Enzym zeigt keine immunologische 
Kreuzreaktion mit  L-Asparaginase aus Escherichia coli. 
Durch Acylierung li~sst sich das basische Protein t-Aspa- 
raginase aus E. aroideae in ein saures Protein unter weit- 
gehendem Erhal t  der EnzymaktiviUit  fiberfiihren. 
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E f f e c t  of  A n e s t h e t i c s  on  the  O r g a n i c  Ac id  T r a n s p o r t  S y s t e m  of  R e n a l  T u b u l e s  

Although the effects of anesthesia on renal function 
are often measured by determining the rate at  which 
compounds are secreted by the organic acid transport 
system of proximal convoluted tubules, data are not 
available on the effects of anesthetics on this transport  
system. Using the method of FORSTER and TAGGART 1 
we evaluated in vitro the response of this system to 
clinically effective concentrations of several anesthetics. 

Adult  goldfish (Carassius auratus) were decapitated 
and both kidneys rapidly removed and placed in chilled 
fish Ringer 's  solution (NaC1 100.0, KC1 2.5, CaCI~ 1.5, 
MgCI~ 1.0, NaH~PO 4 0.5, and NaHCO3 10.0 m3:r/1) where 
they were teased apart  into individual tubules which 
were then placed in split Petri  dishes containing 10-5AI 
chlorphenol red in 24 °C fish Ringer's. One side of the 
dish served for control studies (without anesthetic) while 
tubules from the same kipney were simultaneously 
exposed to anesthetic on the other side of the divider. 
Control observations confirmed tha t  functional viabil i ty 
persisted for over 6 h. Nitrous oxide (80% in oxygen) 
was compared to nitrogen (80% in oxygen) while halo- 
thane (2.0%) and methoxyflurane (1.2%) in oxygen were 
compared to paired controls exposed to 100% oxygen. 
Thiopental studies were performed during exposure to 
room air. Because of the high pH of thiopental  solutions, 
0.01M secondary-tertiary sodium phosphate buffer, 
pH  7.4, was added to the fish Ringer 's  solution and 
comparisons were made between effects of buffer alone 
and buffer plus thiopental. Anesthetics were insufflated 
through the media for 1 h before the tubules were added. 
The t ime required for the first discernable appearance 
of dye intraluminatly was determined visually using low 

power (×50-400) light microscopy, together with the 
t ime required before a t ta inment  of maximal  concentra- 
tion. Means and standard deviations were calculated for 
each series and its paired controls. The two-sample t-test 
was used to determine the statistical significance of the 
difference between two means. Significance was assumed 
if resulting p values were 0.05 or less. 

As shown in Tables I and I I  halothane had no effect 
on the rate at which dye was transported by renal tubules. 
Methoxyflurane did not  affect the t ime required for 
appearance of detectable amounts of intraluminaI dye 
but  did prolong the t ime for maximal  concentrations to 
be achieved. Nitrous oxide increased the t ime to first 
appearance of dye but had no effect on the t ime required 
for peak dye concentrations to be reached. Both con- 
centrations of thiopental  significantly prolonged the t ime 
of first dye appearance, as well as the t ime of peak 
concentration. 

The fact that  nitrous oxide and methoxyflurane had 
different effects on the 2 measurements (time of dye 
appearance and t ime for a t ta inment  of peak concentra- 
tion) suggests tha t  different anesthetics may act in dif- 
ferent ways. The fact that  halothane had no effect 
implies tha t  inhibition of this tubular transport  system 
is not a characteristic of all anesthetics. 

The concentrations of anesthetics used in the present 
study correspond to concentrations used in clinical 

R. P. FORSTER and J. V. TAGGART, J. Cell comp. Physiol. 36, 251 
(1950). 
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prac t ice .  Th i s  indica tes ,  a f t e r  m a k i n g  due  a l lowance  for  
possible  species differences,  t h a t  t u b u l a r  f unc t i on  m a y  
be  s ign i f i can t ly  a f fec ted  in m a n  d u r i n g  cl inical  anes thes ia .  
The  p r e s e n t  d a t a  also ra ise  t h e  poss ib i l i ty  t h a t  m a n y  of 
t h e  r e p o r t s  of r ena l  f u n c t i o n  d u r i n g  a n e s t h e s i a  in m a n  
requ i re  r e - e v a l u a t i o n  w h e n  such  s tud ies  d e p e n d  u p o n  t h e  
r a t e  of c l ea rance  f rom b lood  of c o m p o u n d s  k n o w n  to  b e  
t r a n s p o r t e d  b y  t h e  t u b u l a r  o rgan ic  acid t r a n s p o r t  

Table I. Time to appearance of first detectable intraluminal dye 

Control Experi- 
mental 

min * min • 

Buffer 9 7.1-4- 1.27 6.8-4- 1.64 
Buffer + 20 rag/100 ml thiopental Na 7 8.4 4- 1.99 22.6 -4- 3.51 
Buffer+ 10mg/100ml thiopentalNa 6 6.5 4- 0.84 9.5 -4- 1.38 
80% Nitrous oxide 12 9,1 4- 1.56 13.7 -4- 3.50 
1.2 % Methoxyflurane in O 2 8 5.9 4- 1,46 8.4 -t- 2.32 
2.0% Halothane in O, 6 6.3 4- 1,75 7.0 -t- 1.79 

Mean 4- standard deviation. 

sys tem.  I n  v iew of t h e  effect  of t h i o p e n t a l  n o t e d  in t he  
p r e s e n t  s tudy ,  th i s  appl ies  p a r t i c u l a r l y  to  the  decrease  
in r ena l  p l a s m a  flow r e p o r t e d  in m a n  a f t e r  t h i o p e n t a l  
a d m i n i s t r a t i o n  S, T h e  on ly  cr i t ica l  t e s t  m a d e  in  m a n  of 
m e a s u r i n g  rena l  ve in  P A H  levels  to  m a k e  ce r t a i n  c lear-  
ance  p e r  se is n o t  a f fec ted  b y  a n e s t h e t i c s  u n d e r  cl inical  
cond i t i ons  is t h a t  b y  DEUTSCH e t  al. ~. T h e y  found  t h a t  
h a l o t h a n e  d id  n o t  a f fec t  P A H  clearance,  wh ich  agrees  
w i t h  t he  p r e s e n t  in  v i t r o  resu l t s  a n d  w i t h  t he  o b s e r v a t i o n  
b y  MILLER e t  al. 4, t h a t  h a l o t h a n e  af fec ts  c learance  ra t e s  
on ly  in p r o p o r t i o n  to  levels of a r t e r i a l  h y p o t e n s i o n  
p roduced  b y  t h e  anes the t i c .  

The  p r e sen t  i n v e s t i g a t i o n  of t h e  effects  of ane s the t i c s  
u p o n  organ ic  ac id  t r a n s p o r t  s y s t e m s  in p r o x i m a l  con-  
vo lu t ed  t u b u l e s  requi res  s u p p l e m e n t a r y  in v i t r o  s tud ies  
on  o t h e r  t u b u l a r  r e a b s o r p t i o n  m e c h a n i s m s  before  t he  
effects  of a n e s t h e s i a  on  r e n a l  f u n c t i o n  c a n  b e  ful ly 
def ined  in t h e  absence  of h o r m o n a l  a n d  rena l  v a s c u l a r  
changes  assoc ia ted  w i t h  c l inical  a n e s t h e s i a  5. 

Zusammen[assung. Die F / ih igke i t  zur  A n r e i c h e r u n g  v o n  
r o t e m  Ch lo rpheno l  wi rd  d u r c h  S t i ckoxydu l ,  M e t h o x y -  
f lu ran  und  T h i o p e n t a l  bei i so l ie r ten  F i s c h h a r n k a n i i l c h e n  
he rabgese tz t ,  w~ihrend H a l o t h a n  ohne  W i r k u n g  bl ieb.  
Es  wird  gefolgert ,  dass  a l lgeme ine  B e t / i u b u n g s m i t t e l  den  
T r a n s p o r t  o rgan i sche r  S/ iuren in b e n a c h b a r t e n  Nie ren-  
kan~ lchen  beeinf lussen .  

Table II. Time to maximal concentration of intraluminat dye 

n Control Experi- 
mental 

rain • rain a 
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Buffer 9 27.9 ± 4.36 32.6 4- 3.80 
Buffer + 20 mg/100 ml thiopental Na 7 35.3 ± 3.16 59.1 4- 5.48 
Buffer + 10 mg]100 ml thiopental Na 6 39.2 :t= 1.25 59.8 4- 8,87 
80% Nitrous oxide 12 37.1 4- 3.46 43.7 4- 8.45 
1.2% Methoxyfiurane in Oz 8 37.2 4- 2.03 54.9 -I- 5.63 
2.0% Halothane in O~ 6 39.2 4- 2.68 44.1 4- 6.40 

Mean ± standard deviation. 
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The I n f l u e n c e  o f  I o d o a c e t a t e  o n  the M e c h a n i s m  o f  

Celt nucle i  i so la ted  f rom t h y m u s  t i ssue  d e m o n s t r a t e  
a c lear  o x y g e n  c o n s u m p t i o n  a n d  a n  o x y g e n  d e p e n d e n t  
A T P  s y n t h e s i s  1-*. I t  is a lso k n o w n  t h a t  t he se  organel les  
c o n t a i n  t he  c y t o c h r o m e s  a 1, a 8, b, c a n d  c 1 w i t h i n  t h e  
i nne r  nuc l ea r  m e m b r a n e  5 I n  these  aspec t s  t h y m u s  nucle i  
r e semble  m i t o c h o n d r i a .  I n  c o n t r a s t  to  m i t o c h o n d r i a l  
o x i d a t i v e  p h o s p h o r y l a t i o n  t he  nuc lea r  process  c a n n o t  be  
s t i m u l a t e d  b y  t h e  a d d i t i o n  of e x t e r n a l  s u b s t r a t e  4. Ve ry  
r ecen t l y  ~ ev idence  ha s  been  o b t a i n e d  f rom th i s  l a b o r a t o r y  
t h a t  e n d o g e n o u s  l ipids  are  t he  p r inc ipa l  source  of e n e r g y  
for  i so la ted  t h y m u s  nuclei .  I n  ear l ier  s tud ie s  of M c E w E N  
e t  at. ~ i t  was  s t a t e d  t h a t  nuc l ea r  o x i d a t i v e  p h o s p h o r y l a -  
t i on  was  d e p e n d e n t  on  glycolysis .  I t  cou ld  be  s h o w n  8, 
however ,  t h a t  t h i s  conc lus ion  was  o b t a i n e d  f rom exper i -  
m e n t s  in  w h i c h  a dose of  iodoace t ic  acid (IAA) was used  
too  h i g h  to give a specific i n h i b i t i o n  of g lyce ra ldehyde-  
p h o s p h a t e  d e h y d r o g e n a s e  (1.2.1.12) a lone.  F r o m  these  
s tud ies  i t  a p p e a r e d  t h a t  0.05 m M  I A A  a l r eady  comple t e ly  

Nuclear  G l u c o s e  O x i d a t i o n  

b locked  glycolys is  whi le  o x y g e n  c o n s u m p t i o n  was  n o t  
ye t  in f luenced .  

Th i s  c o m m u n i c a t i o n  r epo r t s  on  a s t u d y  of I A A  on  
glucose ox ida t ion .  T h e  effect  of th i s  c o m p o u n d  on  1'CO2 
p r o d u c t i o n  f rom (6-1'C) glucose a n d  (2-xaC) glucose was  
inves t iga t ed .  

T h e  nucle i  were p r e p a r e d  f rom r a t  t h y m u s  in 0 . 2 5 M  
m a n n i t o l  a n d  3.0 m 3 I  CaC12 as descr ibed  before  ~. De ta i l s  
c o n c e r n i n g  t he  i n c u b a t i o n  p rocedure  are  g iven  in  t h e  
legends  of t h e  tables .  T e r m i n a t i o n  of t he  i n c u b a t i o n  was  
p r e fo rmed  b y  t he  add i t i on  of 3 M H 2 SO 4 a n d  a f t e r  a s h a k i n g  
pe r iod  of 1 h (to release 14CO, f rom t h e  m e d i u m )  perch lo r ic  
acid was  a d d e d  to a f ina l  c o n c e n t r a t i o n  of 3%.  A f t e r  cen t r i -  
f uga t i on  of t h e  suspens ion  for  15 ra in  a t  1800g t h e  s e d i m e n t  
was  w a s h e d  in 3 %  perch lo r ic  acid.  T h e  s u p e r n a t a n t  a n d  
t h e  wash ings  were  col lected,  neu t r a l i z ed  b y  t he  a d d i t i o n  
of 5 M  K2CO a a n d  used for  t h e  e n z y m a t i c  d e t e r m i n a t i o n  
of l ac t a t e  10. 


