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refolded to give t he  or ig ina l  p a t t e r n ,  or w h e t h e r  some 
o t h e r  p a t t e r n  f rom t he  or ig inal  will result .  The  e x t e n t  of 
d e n a t u r a t i o n  can  v a r y  f rom s l ight  s t r u c t u r a l  changes  to 
comple te  r e a r r a n g e m e n t  of the  pep t ide  chains .  

I f  d e n a t u r a t i o n  is due  to  hea t ,  t h e  p r o t e i n  r em a ins  in 
t he  zwi t te r ion ic  s ta te ,  H y d r o g e n  b o n d s  be t w een  pep t ide  
cha ins  are c leaved  a n d  b o n d s  b e t w e e n  h y d r o p h o b i c  
g roups  m a y  disappear .  T he  inso lub i l i ty  of h e a t - t r e a t e d  
p ro te ins  is p r o b a b l y  caused  b y  the  S - S  i n t e r c h a n g e  reac-  
t ion,  a n d  the  r e s u l t a n t  f o r m a t i o n  of new in t e rmolecu la r  
S - S  b o n d s L  

T h e  p r e sen t  e x p e r i m e n t  shows t h a t  h e a t  h a s  signifi- 
c a n t l y  d i f fe ren t  effects on  a -c rys ta l l in  c o m p a r e d  to/5- and  
y-crystal l ins ,  e -Crys ta l l in  is no t  s ign i f i can t ly  p rec ip i t a t ed  
even  a t  100 ~ in c o n t r a s t  to  fl- and  y-crys ta l l ins  wh ich  
p rec ip i t a t e  inc reas ing ly  w i t h  rise in  t e m p e r a t u r e  a b o v e  
50~ 

a-Crys ta l l in  is, however ,  d i s t i nc t ly  modi f ied  b y  the  rise 
in  t e m p e r a t u r e ,  since i ts  e lec t rophore t i c  mob i l i t y  is al- 
te red .  The  change  in molecu la r  c o n f o r m a t i o n  wh ich  m u s t  
a c c o u n t  for this ,  does no t  af fec t  i ts  an t igen ic  sites, since 
t he  immuno log ic  specif ici ty  of e -c rys ta l l in  r ema ins  iden t i -  
cal  f r om 22-100 ~ F u r t h e r  ev idence  of a change  in a- 
c rys ta l l in  s t r u c t u r e  is offered b y  i ts  more  in tense  color 
r eac t ion  w i t h  ponceau  xyl id ine  a f t e r  h e a t i n g  (Figures 1 
a n d  2). Th i s  p h e n o m e n o n  has  been  found  for o t h e r  pro-  
teins,  a n d  ascr ibed  to  t he  unfo ld ing  of the  pep t ide  chains .  
The  h ighe r  color r e a c t i v i t y  shows t h a t  some of the  reac t -  
ing g roups  are bur ied  inside in the  n a t i v e  p r o t e in  or 
screened off in  a n o t h e r  m anne r .  

JANSEN et  al. s, s tud ied  the t h e r m a l  coagu la t ion  of bo-  
v ine  a n d  h u m a n  se rum a l b u m i n  a n d  r epo r t ed  t h a t  t he  
phys ica l  p roper t i e s  depend  upon  t he  free su l fhyd ry l  
g roup  a n d  if t h i s  su l fhydry l  g roup  is des t royed  b y  h e a t i n g  
or o t h e r  chemica l  reagents ,  c lear  clots  result .  

I~INOSHITA a n d  MEROLA 9 r epo r t ed  t h a t  t he re  is a 
m a s k i n g  of su l fhyd ry l  groups  as the  lens m a t u r e s  be ing  

s t r ik ing ly  a b s e n t  in  c a t a r a c t o u s  lenses 1~ This  sugges ted  
t h a t  du r ing  c a t a r a c t  fo rma t ion ,  su l fhyd ry l  groups  are 
oxidized to disulf ide bonds .  

/5- a n d  F-crysta l l ins  con t a in  free su l fhydry l  groups  
whi le  t h e y  are a b s e n t  in  ~-crys ta l l in  as revea led  b y  a 
nega t i ve  n i t rop russ ide  t e s t  n .  I t  m a y  be concluded t h a t  
d u r i n g  h e a t i n g  t he  free su l fhyd ry l  g roups  of /5- a n d  F- 
c rys ta l l ins  are c o n v e r t e d  in to  disulf ide  l inkages  w i t h  the  
f o r m a t i o n  of an  insoluble  prec ip i ta te ,  whi le  the  so lub i l i ty  
of ~-crys ta l l in  is una f fec t ed  b y  h e a t  because  i t  lacks f r e e  
s u l f h y d r y l  groups  1~. 

Rdsumd. La  cha leur  est  capab le  de pr6cipi ter  les pro- 
t6ines  du  cr is ta l l in  b o v i n  fl e t  y, alors que  l ' a l pha  cr i s ta l l in  
n ' e s t  pas  pr6cipi t6  A des t e m p 6 r a t u r e s  a l l an t  jusqu 'A 
100 ~ Cette  c o n s t a t a t i o n  semble  4tre en  re la t ion  a v e c l a  
f o r m a t i o n  de p o n t s  d isul fures  mol6culaires.  
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C h i t i n  i n  T u n i c a t a  

The  occur rence  of cellulose as so-called t un i c i n  in  the  
m a n t l e  of t u n i c a t e s  is a wel l -es tab l i shed  fact .  Obv ious ly  
t h i s  sor t  of cellulose is t he  same as t h a t  occur r ing  in 
p l a n t s  1,~. The  ana logy  concerns  n o t  on ly  t h e  c h e m i s t r y  
b u t  also t he  s t ruc tu re ,  as t he  t e x t u r e  of t he  microf ibr i l s  
exac t l y  resembles  t he  a r r a n g e m e n t  of f ibri ls  found  in t he  
cell wails  of c e r t a i n  p l a n t s  3,4. T he  t u n i c a t e s  are t he  on ly  
group  of an ima l s  k n o w n  so far  in  wh ich  cellulose occurs ;  
chi t in ,  wh ich  is closely r e l a t ed  to cellulose, ha s  n e v e r  
been  found  in t u n i c a t e s  5,6 or in  o t h e r  cho rda t e s  6. T h u s  
i t  was  qu i te  surpr i s ing  when,  in  connec t ion  w i t h  inves t i -  
ga t ions  on  t he  d i s t r i b u t i o n  of pe r i t roph ic  m e m b r a n e s  in 
an ima l s  n o t  be long ing  to t he  A r t h r o p o d a ,  i t  was possible  
to  f ind  in t he  in te s t ine  of severa l  asc id ians  m e m b r a n e s  
c o n t a i n i n g  cons iderab le  a m o u n t s  of chi t in .  U n t i l  now  
on ly  some of t h e  larger  asc id ians  h a v e  been  e x a m i n e d :  
Phallusia mammillata, Ciona intestinalis, Halocynthia 
papillosa, Clavelina lepadi/ormis and  Corella sp. Phallusia 
a n d  Ciona f rom t h e  M e d i t e r r a n e a n  (Banyu l s  and  Naples)  
were f ixed in fo rmal in ;  Clavelina f rom Hel igo land  was 
f ixed in bou in ;  Halocynthia was the  on ly  l iv ing mate r ia l ,  
coming  f rom the  Adr ia t i c ;  Corella was f ixed in fo rmal in  
a n d  suppl ied  b y  t he  Carol ina  Biological  Supp ly  Comp.,  
B u r l i n g t o n  N.C., USA.  

All these  species f i l ter  p l a n k t o n  in t h e i r  b r a n c h i a l  sacs, 
wrap  i t  in mucus  a n d  t r a n s p o r t  i t  b y  means  of t h e i r  cilia 
in to  the  in tes t ine .  Here  t he  b a n d  of mucus  is loosely 
w r a p p e d  in a d d i t i o n a l  m e m b r a n e s ,  be ing  secreted b y  t he  
cells of t he  in tes t ine .  The  secre t ion of these  pe r i t roph ic  
m e m b r a n e s  m a y  easi ly be  seen in cross sect ions of t he  
in tes t ine .  H i s tochemica l  reac t ions ,  such  as  s t a in ing  w i t h  
a lc ian  blue, to lu id ine  blue,  b r o m o p h e n o l  blue, a n d  the  
P A S  reac t ion ,  ind ica te  t h a t  these  pe r i t roph ic  m e m b r a n e s  
are  bu i l t  up  of, or  a t  leas t  con ta in ,  g lycoproteids .  The  
b a n d  of mucus  w i t h  p l a n k t o n  coming in f rom the  b r a n c h i a l  
sac, is somet imes  t r a n s p o r t e d  t h r o u g h  the  in tes t ine  as a 
r a t h e r  s t r a i g h t  band ,  and  is some t imes  coiled up  b e t w e e n  
m e m b r a n e s  wh ich  are w r a p p e d  loosely a r o u n d  these  
r e m a r k a b l y  f la t  coils. I t  m a y  be t h a t  i t  depends  on  t he  
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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.  
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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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