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a m o u n t  of p l ank ton  being f i l tered as to h o w  the  b a n d  is 
t r a n s p o r t e d  t h rough  the  intest ine.  Pe rhaps  coils are 
formed,  w h e n  the  secret ion of per i t rophic  m e m b r a n e s  
c a n n o t  follow the  rapid  in take  of food. 

The  per i t rophic  m e m b r a n e s  did no t  dissolve even  af ter  
pro longed t r e a t m e n t  wi th  40% po tas s ium hydrox ide  a t  
80 ~ As t h e y  did no t  s ta in  w i th  chlorinezinciodine and  as 
t h e y  did no t  dissolve in copper  ox ide -ammonia  (Schwei- 
zer 's  reagent) ,  it  seems unlikely t h a t  t h e y  con ta in  cel- 
lulose. But  t h e y  gave a ve ry  d is t inc t  ch i tosan  react ion,  
which  shows t h a t  chi t in  is an essential  e l ement  in the  
cons t ruc t ion  of these  per i t rophic  membranes .  

An inves t iga t ion  of the i r  fine s t ruc ture  conf i rmed this  
view. There  are microfibri ls  in these membranes ,  showing 

a t ex tu re  t h a t  resembles  the  t ex tu re  of microfibri ls  found  
in p lan ts  3,4, insects  v,8, and  o the r  animals  9. I t  is an irre- 
gular, felt-like tex ture .  F r e q u e n t l y  the  microfibri ls  are 
no t  in te rwoven  in one level, bu t  pass  t h rough  several  
levels (see also 7). Somet imes  a n u m b e r  of microfibri ls  are 
un i ted  to form coarser  fibres, which  are s t rewn irregu- 
lar ly over  the  surface of the  ground  t ex t u r e  or form a f la t  
band.  The single microfibri ls  show notches ,  suggest ing 
t h a t  these ch i t in -con ta in ing  microfibri ls  of tun ica tes  as 
well as the  cel lulose-containing microfibri ls  of p lan ts  10-12 
(and tun ica tes  1,2) consis t  of smaller  uni ts  13. 

Zusammen/assung.  Per i t roph ische  Membranen  k o m m e n  
n ich t  nur  bei A r t h r o p o d e n  vor, sondern  s ind im Tierreich 
weir verbrei te t .  Chit in en tha l t ende  per i t roph ische  Mem- 
b ranen  werden  s u c h  y o n  den bisher  da raufh in  un te r -  
such ten  Ascidien gebildet .  Die frtihere Auffassung,  nach  
der  Chit in bei Deu te ros tomie rn  n ich t  auf t r i t t ,  muss  dahe r  
endgii l t ig aufgegeben werden.  

"vV. PETERS 
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Inhibit ion of Secret ion and Secretory  Potent ia ls  
in the S u b m a n d i b u l a r  Gland of the Cat by 

Ace tazo lamide  

LUNDBERG 1 ~" recorded t r a n s m e m b r a n e  po ten t ia l s  in 
the  acinar  cells of the  submand ibu l a r  and  subl ingual  
glands of the  cat. He showed t h a t  s t imula t ion  of the  
secre tory  nerve increased the  intracel lular  nega t iv i ty ,  
and he was able to d e m o n s t r a t e  t h a t  secre tory  po ten t ia l s  
were due to  an act ive inward  t r anspo r t  of anions,  largely 
chloride,  t h rough  the  outer  ac inar  cell membrane .  

I t  is well known t h a t  the  p o t e n t  carbonic  anhydra se  
inh ib i to r  ace tazolamide  (diamox) is able to inh ib i t  a 
n u m b e r  of secre tory  processes ~. A m o n g  o thers  MAREZq 
and ROBINSON 6 suggested t h a t  the  d iamox- inh ib i t ion  of 
cerebrospinal  fluid fo rmat ion  is due to  an inhib i t ion  of a 
chloride p u m p  in the  chorioid plexus. 

Carbonic  anhydrase  has  been found in sa l ivary  glands 
of m a n y  species, and  recent ly  MORRIS and SWAYNE 7 
showed t h a t  mos t  of th is  carbonic anhydra se  is located 
at  the  acini. 

In  the  p resen t  work  i t  was shown t h a t  d i amox  is able 
to inh ib i t  sa l ivary flow ra te  as well as secre tory  potent ia ls .  

Methods. Young  cats  (2-3 kg) anaes the t i zed  wi th  
chloralose (70-90 mg/kg  i.p.) were used. Sal ivary  flow 
ra te  was measured  by  collecting the  sal iva ob ta ined  f rom 
the  cannu la t ed  submand ibu l a r  duct  in a tubercu l in  syr-  
inge. Secre tory  ra te  was measured  in 10 successive 

periods, of which the  first  2 las ted 1/2 min each, the  res t  
hav ing  a dura t ion  of 1 min each. The sal ivary flow ra te  
decreased dur ing  the  f irs t  per iods bu t  r emained  re la t ive ly  
co n s t an t  in the  last  4 periods.  The flow ra te  measured  in 
the  last  1 rain per iod was t a k e n  as a ' s t eady  s ta te ' .  
Sal ivary secret ion was elicited by  electrical  s t imula t ion  
of the  cho rds  t y m p a n i  (10 c/sec, 10 V). 

T r a n s m e m b r a n e  po ten t ia l s  were measured  by  the  tech-  
nique of LUNDBERG 1 wi th  the  only  difference t h a t  the  
poten t ia l s  were recorded f rom the  gland in situ. There-  
fore, only a small  p a r t  of the  gland, needed  for the  micro-  
punc ture ,  was exposed.  The po ten t ia l s  were recorded  
wi th  a Mingograf  wri ter .  Secre tory  poten t ia l s  were ob- 
t a ined  af ter  s t imula t ion  of the  chorda  t y m p a n i  (15 c/sec, 
10 V). 

Diamox  was admin i s t e red  in t r avenous ly  according to 
BIRNBAUM and  HOLLANDER s in some exper iments ,  in 
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Inhibition of secretory rate by diamox 

E X P E R I E N T I A  XXII/12 

Experi- Dose of Mode of 
inent diamox administra- 
No. mg/kg tion 

Secretory Secretory rate Latency for 
rate before during maximal maximal 
dianmx diamox inhibition 
ffl/min inhibitioil h 

ffl/min 

Maximal 
inhibition 
% 

Seeretoryrate 
1 h after max. 
inhibition 
ffl/min 

39 60 
40 90 
42 100 
43 100 
44 100 
45 100 
46 90 
48 65 
48 110 
49 155 

Lv. 490 280 51/~ 43 
1.v. 380 75 5 80 320 
1.v. 510 15 5 97 290 
1.v. 510 150 6 71 
1.v. 270 110 8 59 130 
La. 360 30 2 92 55 
].a. 290 90 3/4 69 210 
1.a. 400 330 18/4 18 340 
1.a. 310 80 1/~ 74 120 
1.a. 450 120 11/~ 73 260 

o t h e r s  it  w a s  i n j ec t ed  r e t r o g r a d e l y  in to  t h e  c a n n u l a t e d  
l ingua l  a r t e ry .  I n  t he se  e x p e r i m e n t s  d i a m o x  w a s  d i sso lved  
in 0 .8-0 .9  m l  1 N  N a O H  to  o b t a i n  a p H  of 7.4, a n d  w a s  
in fused  w i t h  a c o n s t a n t  f low r a t e  ove r  a pe r iod  of 15-17 
min .  As  a c o n t r o l  a s imi l a r  v o l u m e  of i so ton ic  sal ine w a s  
in j ec ted  in t h e  s a m e  w a y  b~fore  t he  d i a m o x  in jec t ion .  

Results. Inhibition o/salivary/low rate. T h e  r e su l t s  are 
s u m m a r i z e d  in t h e  Table .  T h e  g r e a t e s t  d i f ference  be-  
t w e e n  the  2 m o d e s  of  d i a m o x  a d m i n i s t r a t i o n  is t h e  t e m -  
p o r a l  cour se  of tile i nh ib i t i on .  I n  t he  e x p e r i m e n t s  w i t h  
i n t r a - a r t e r i a l  a d m i n i s t r a t i o n ,  t h e  i n h i b i t i o n  is m a r k e d  
i m m e d i a t e l y  a f t e r  tile i n j ec t ion  h a s  been  f in i shed ,  w h e r e a s  
in t h e  e x p e r i m e n t s  w i t h  i n t r a v e n o u s  a d m i n i s t r a t i o n  on ly  a 
s l igh t  i n h i b i t i o n  is no t i ced  1 h a f t e r  t h e  in jec t ion .  No  
c h a n g e  of t h e  s e c r e t o r y  r a t e  w a s  o b s e r v e d  a f t e r  t he  con-  
t ro l  i n j ec t ion  of sal ine.  

Inhibition of secretory potentials. All t he  s e c r e t o r y  po-  
t en t i a l s  in tile p r e s e n t  w o r k  b e l o n g  to LUNDBERG'S 1 t y p e  I 
g r o u p  o r i g i n a t i n g  f r o m  t h e  a c i n a r  cells. As  seen  in F i g u r e s  
1 a n d  2 t h e r e  is a m a r k e d  di f ference  b e t w e e n  the  size of 

t h e  s e c r e t o r y  p o t e n t i a l s  r e co rded  be fore  t he  d i a m o x  in- 
j ec t ion  a n d  the  size of t h o s e  r eco rded  a t  t h e  t i m e  of 
m a x i m a l  d i a m o x - i n h i b i t i o n .  I n  one e x p e r i m e n t  t h e  se- 
c r e t o r y  p o t e n t i a l s  we re  r eco rded  in e v e r y  i n t e r v a l  be-  
t w e e n  t h e  m e a s u r e m e n t s  of t h e  s e c r e t o r y  ra te .  T h e  r e su l t  
is s h o w n  in F i g u r e  3. 

Discussion. A co r r e l a t i on  w a s  s h o w n  b e t w e e n  t h e  se- 
c r e t o r y  r a t e  a n d  the  size of t h e  s e c r e t o r y  po t en t i a l s ,  
w h i c h  acco rd ing  to  LUNDBERG 3 is a m e a s u r e  of t h e  ac t ive  
t r a n s p o r t  of a n i o n s  t h r o u g h  t h e  o u t e r  a c i n a r  cell m e m -  
b r a ne .  F r o m  th i s  i t  w o u l d  a p p e a r  t h a t  a t  leas t  p a r t  of t he  
d i a m o x - i n h i b i t i o n  of t he  s e c r e t o r y  r a t e  is due  to  an  
i n h i b i t i o n  of th i s  t r a n s p o r t  p rocess .  
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Fig. 1. Secretory potentials plotted as a function of hyperpolariza- 
tion. 2 different groups of secretory potentials are shown, oile being 
a control group of normal secretory potentials, the other secretory 
potentials recorded at the time of maximal diamox-inhibition. 
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Fig. 2. (a) An example of an uninhibited type I secretory potential. 
(b) A diamox-inhibited type I secretory potential. Both secretory 
potentials were recorded after chorda stimulation (15 c/sec, 10 V). 

The stimulus artefact indicates the period of stimulation. 
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EMRICI-I and  ULLRICH 9 showed t h a t  d i a m o x  i n h i b i t e d  
h u m a n  swea t  f low ra te .  T h e y  sugges ted  t h a t  i t  was t he  
t r a n s p o r t  process  respons ib le  for  the  p r o d u c t i o n  of t he  
' p r i m a r y  swea t '  t h a t  was inh ib i t ed .  SCHULTZ e t  al. ~0 a n d  
MARTINEZ e t  a1.11 found  f rom m i c r o p u n c t u r e  s tud ies  of 
h u m a n  swea t  g lands  a n d  r a t  s u b m a n d i b u l a r  g lands  t h a t  
t he  ' p r i m a r y  secre t ion '  f o rmed  in the  g l o m e r u l u m  a n d  t he  
acini  r e spec t ive ly  h a d  a p lasma- l ike  compos i t i on  w i t h  
chlor ide  as t he  d o m i n a t i n g  anion.  

The  m a r k e d  i n h i b i t i o n  of t h e  secre tory  r a t e  found  in 
the  p r e s e n t  work  can  t h u s  n o t  be  exp la ined  b y  a mere  
i n h i b i t i o n  of b i c a r b o n a t e  f o r m a t i o n  in t he  acini,  b u t  
could be  exp la ined  b y  an  i n h i b i t i o n  of LUNDBXRG'S~ 
'chlor ide  p u m p ' .  

P rev ious  unsuccessful  a t t e m p t s  b y  o the r s  12 to i n h i b i t  
s a l i va ry  secre t ion w i t h  d i a m o x  h a v e  p r o b a b l y  been  due  
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Fig. 3. The  t ime course  of inh ib i t ion  in e x p e r i m e n t  No. 42 of bo th  
sec re to ry  po ten t i a l s  a n d  sec re to ry  ra te .  Each  cross r epresen t s  one 
sec re to ry  po ten t ia l .  • - s e c r e t o r y  po ten t i a l ;  t--~ = s a l i va ry  f low 

ra te .  

to  t he  e m p l o y m e n t  of too smal l  a dose, a n d  t o  t he  fac t  
t h a t  t h e  m a x i m a l  i n h i b i t i o n  does n o t  occur  u n t i l  a b o u t  
5 h a f t e r  i n t r a v e n o u s  a d m i n i s t r a t i o n  of d iamox.  

Zusammen/assung. Es wird  eine H e m m u n g  der  Spei- 
che l f luss ra te  ill der  S u b m a n d i b u l a r i s d r i i s e  de r  K a t z e  
d u r c h  den  K o h l e n s / * u r e a n h y d r a t a s e h e m m s t o f f  Ace tazo l -  
amid  h e r v o r g e r u f e n  u n d  gle ichzei t ig  eine H e m m u n g  der  
s ek re to r i schen  P o t e n t i a l u n t e r s c h i e d e  f iber Azinuszel l -  
m e m b r a n e  gemessen.  Die S e k r e t i o n s h e m m u n g  liesse sich 
d u r c h  die H e m m u n g  der  s ek re to r i s chen  Po ten t i a l e ,  die 
ein Mass f f r  e inen  a k t i v e n  A n i o n e n t r a n s p o r t  ist, erkl/ iren.  
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Effect  of A c t i n o m y c i n  D o n  Mice  I n f e c t e d  w i t h  
the  L a c t a t e  D e h y d r o g e n a s e  V i r u s  1 

Fol lowing  infec t ion  of mice w i t h  the  l ac t a t e  dehyd ro -  
genase (LDH) v i rus  2, t he re  is a v i r emia  and  an  e l eva t ion  
in p l a s m a  L D H  a c t i v i t y  wh ich  pers is ts  for weeks or 
m o n t h s  un t i l  d e a t h  a,4. A l t h o u g h  s tudies  h a v e  been  re- 
po r t ed  to ind ica te  t h a t  the  increase  in e n z y m e  ac t i v i t y  is 
due to  an  impa i red  ra t e  of p l a s m a  L D H  clearance,  r e l a t ed  
p e r h a p s  to an  effect  of the  v i rus  on t he  hos t ' s  ret iculo-  
endo the l i a l  sy s t em 5-7, t he re  is r ecen t  ev idence  to sugges t  
t h a t  t he  m e c h a n i s m  of e n z y m e  e leva t ion  m a y  also involve  
an  increase  in t he  in f lux  of endogenous  L D H  in to  t he  
plasmaS,  ~ i n  an  a t t e m p t  to  o b t a i n  add i t i ona l  i n f o r m a t i o n  
r e l e v a n t  to  these  possibil i t ies,  expe r i m en t s  were in i t i a t ed  
to d e t e r m i n e  t he  effect(s) of ce r t a in  me tabo l i c  i nh ib i to r s  
on mice infec ted  w i t h  the  L D H  virus.  This  p a p e r  will 
descr ibe  resul ts  o b t a i n e d  in s tudies  w i th  a c t i n o m y c i n  D. 

Materials and methods. A d u l t  C57BL/Fg  mice, we igh ing  
18-20 g, received an  i n t r a p e r i t o n e a l  in jec t ion  (0.1 
ml /mouse)  of 107.0 IDs0/ml of virus.  1 h a f te r  infect ion,  
the  an ima l s  were in jec ted  i.p. w i th  a c t i n o m y c i n  D (10 
#g/mouse)  dissolved in equa l  p a r t s  of e t h y l  a lcohol  and  
p h o s p h a t e - b u f f e r e d  sal ine (PBS),  p H  7.2. For  controls ,  
28 in fec ted  mice received an  i.p. in jec t ion  of the  so lven t  
(0.1 ml /mouse) .  Blood was collected b y  ta i l  b leed ing  f rom 

e x p e r i m e n t a l  and  con t ro l  an ima l s  a t  i n t e rva l s  of f rom 
24 h to 3 weeks a f te r  t r e a t m e n t ;  t he  p l a s m a  L D H  ac- 
t i v i t y  of each sample  was d e t e r m i n e d  as descr ibed  pre-  
v ious ly  TM. P l a s m a  samples  were t h e n  pooled (4 speci- 
mens/pool) ,  accord ing  to t r e a t m e n t  and  t i m e  a f te r  
infect ion,  and  frozen a t  - - 3 0 ~  Af te r  thawing ,  serial  
t enfo ld  d i lu t ions  of the  p l a s m a  pools were p r epa red  in 
cold P B S  and  inocu la ted  i.p. (0.1 ml /mouse)  in to  rec ip ien t  
animals .  Tes t  mice were bled 1 week a f te r  inocu la t ion  and  
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