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groups of the  polyols  on the  m e m b r a n e  l ipoproteins  ~ can- 
no t  be ruled out.  Devia t ions  f rom this  re la t ionship  are 
found for inosi tol  and glucosamine,  which,  however ,  differ 
f rom the  o ther  polyols  used in t h a t  the  former  bears only 
secondary hyd roxy l  groups and the  la t te r  has  an  addi-  
t ional  even  more  polar  group.  

The  fact  t h a t  glycerol  fails to p ro tec t  the  lysosomal  
s tructures ,  a t  least  a t  the  concent ra t ions  tested,  m a y  be 
due  to  i ts  ab i l i ty  to  pene t ra te  rapid ly  in to  a l ipoprote in  
m e m b r a n e  ~. I n  fact ,  the  ton ic i ty  of a solut ion for a 
membrane- l imi ted  organelle is de te rmined  by  the degree 
of pe rmeab i l i t y  of the  m e m b r a n e  to the  solute  molecule.  
On the  o the r  hand,  i t  is well known t h a t  sucrose, t he  
most  c o m m o n  polyol  used to stabil ize in t racel lu lar  s t ruc-  
tures,  does pene t ra te  into a l ipoprote in  membrane ,  e.g. 
t h a t  of  the  mi tochondr ion  ~. One m a y  then  assume t h a t  
also the  o ther  polyols  pene t r a t e  in to  a l ipoprote in  mem-  
brane,  the i r  ' l ip id-solubi l i ty '  being the  main  factor  re- 
sponsible for the  ra te  of the i r  diffusion across the  m e m -  
brane  L I f  this  is the  case, an a l t e rna t ive  exp lana t ion  of 
our  da t a  would  then  be tha t  the  number  and the  type  of 
polar  groups in t he  po lyol  molecuIes would  reguIate the  
ra te  of pene t r a t ion  of t he  di f ferent  solutes into the  lyso- 
some membrane  and consequent ly  determine,  for each 
polyol,  the  concent ra t ion  a t  which the  highest  p ro tec t ion  
of the  Iysosomal s t ructures  occurs s. 

Rdsumd. L'e f fe t  p ro tec teur  de la glucose, de la sac- 
charose et  de la raffinose e t  d ' au t res  compos6s hydroxyl6s  
(glycerol,  g lucosamine e t  inositol) sur  les lysosomes de 
cceur de boeuf a 6t6 ~tudi6 en su ivan t  la va r i a t ion  de la 
la tence  ca ta ly t ique  des hydrolases  acides (fl-glucuroni- 
dase, r ibonucl6ase e t  fl-galactosidase). L a  plus faible ac- 
t iv i t6  ca ta ly t ique  l ibre (le m a x i m u m  de pro tec t ion  sur la 
m e m b r a n e  lysosomale) a 6t6 observ6e £ diff6rentes con- 
cent ra t ions  des polyoles,  Ia plus basse 6rant  celle de la 
raffinose, la plus 61ev6e celle de la  glucose e t  en t re  les 
deux  celle de la saccharose, de la g lucosamine et  de l ' ino- 
sitol.  Le  glyc6rol ne donne aucune pro tec t ion  dans  les 
condi t ions  exp~r imenta les  indiqu6es darts l 'ar t icle ,  
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Secretory Responses and Choline Acetylase of 
the Rat's Submaxillary Gland After Duct Ligation 

Liga t ion  of the  duc t  of the  ra t ' s  submaxi l l a ry  gland 
causes a marked  glandular  a t rophy  1. His to logical ly  the  
decrease in the  size of the gland has been found to cor- 
respond to an  a t rophy  of the  acini while the  tubules  are 
less Mfected 2. I n  the  present  inves t igat ion,  the  secre tory  
funct ion of the  duct - l iga tured  submaxi l l a ry  gland of rats  
was de te rmined  by measur ing  the  secretory responses to 
s ialagogue drugs.  This  seemed to  be of par t icu la r  in teres t  
since the  tubules  are v e r y  l ikely of great  impor tance  for 
the produc t ion  of sal iva (see OHLI~) .  In  addit ion,  the  
effect  of duc t  l iga t ion on the  pa r a sympa the t i c  neurones 
of the  g land was s tudied by  es t imat ion  of the  a c t i v i t y  of 
choline acetylase.  The  acetylchol ine-synthesiz ing enzyme 
is localized in t he  cholinergic fibres of sa l ivary  glands ~. 

28 female  ra ts  weighing abou t  200 g were used. The  
r ight  submaxi l l a ry  duc t  was l igatured in all rats.  In  15 
rats  the  secretory responses to s ialagogue agents  were 
de te rmined  and in 13 tile a c t i v i t y  of choline acetylase.  

To s tudy  the  secre tory  responses, the  ra ts  were anaes-  
thet ized wi th  chloralose (100 mg/kg) i.v. af ter  p re l iminary  
ether.  The  submaxi l l a ry  duc ts  were cannula ted  with  fine 
glass eannulae  g iv ing abou t  100 drops ou t  of 1 ml  of 
disti l led water .  The a m o u n t  of sal iva secreted appear ing  
a t  the  t ip of the  cannula  was noted  af ter  i.v. inject ions of 
20 #g /kg  adrenal in,  10 / ,g /kg methachol ine ,  and pito- 
carpine g iven  in increasing doses of f rom 50-1000 /~g/kg 
every  30-60 sec unt i l  the  max ima l  secre tory  ra te  was 
reached.  The  secre tory  responses were s tudied  1 day  to 
4 weeks (see Figure) af ter  the  duc t  was l igatured.  A t  the  
end of the  exper iments ,  the  posi t ion of the  l igature was 
control led and the  submaxi l l a ry  glands  were dissected, 
careful ly  c leaned and weighed. 

The  ac t iv i ty  of choline acetylase  in the  submaxi l l a ry  
gland was de te rmined  t week af ter  duc t  l igation,  as pre- 
v iously  described 4. The  enzyme ac t iv i ty  was es t imated  
in 2 groups of ra t s ;  1 group conta ined  pooled glands  f rom 
6 animMs and the  o the r  f rom 7. The  ac t i v i t y  is expressed 
as to ta l  ac t iv i ty ,  ~g ace ty lchol ine /h /g land,  and concen- 
t r a t ion , /~g  ace ty lchol ine /h /g  acetone powder .  
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No. of Enzyme activity in/*g Enzyme activity in/~g 
glands ACh/h/g acetone powder ACh[hlwhote gland 
pooled 

Gland weight 
(rag) (rag) 

Ligatured Contralateral Ligatured Contralateral Ligatured Contralateral 

7 600 300 10.2 11.5 97 :k 4.3 169 q- 9.7 57 ~ 2.8 
6 620 260 8.6 9,1 80 + 4.2 158 =/~ 6.4 51 i 3,6 

Ligaturedlcontra- 
lateral, % 

The .weight of the  submaxi l l a ry  gland was found to  be 
marked ly  decreased af ter  duc t  l igat ion (Figure),  in ac- 
cordance wi th  prev ious  results~,L 

The secretory response to 20/~g adrena l in /kg  was abou t  
1i/ ,  drops  of sa l iva  f rom cont ro l  glands.  I t  was g radua l ly  
decreased wi th in  the  first  6 days  af ter  the  duc t  was 
l igatured and la te r  no secret ion could  be seen. Similarly,  
the secretory response to 10/2g me thacho l ine /kg  was de- 
creased to zero dur ing  the first  3 days  af ter  the operat ion,  
while control  glands produced abou t  1'/2 drops. F r o m  
control  glands a max ima l  f low ra te  to pi locarpine given 
repea ted ly  was reached af ter  a to t a l  dose of 1-5 mg pilo- 
carp ine /kg;  the  m a x i m a l  f low ra te  was abou t  4 drops/min.  
The secre tory  response to  pi locarpine was marked ly  re- 
duced a f te r  duc t  l igat ion;  usual ly  less t h a n  1 drop  of 
sal iva was produced  in 10-15 rain. 

1 week af te r  duc t  l iga t ion the  to t a l  a c t i v i t y  of choline 
acetylase was found to be s imilar  in l iga tured  and cont ro l  
glands. On the  o the r  hand,  the enzyme  concen t ra t ion  was 
marked ly  increased, f rom about  300-600 /~g ace ty l -  
ehol ine/h/g  acetone powder,  corresponding to the  pro-  
nounced decrease in g land weight  (Table). 

The  size of sa l ivary  glands is to  a large ex ten t  depen-  
dent  on the  secretory ac t iv i ty  e. The  a t rophy  of the  ra t ' s  
submaxi l la ry  g land af ter  duc t  l igat ion agrees wi th  this  
suggestion.  I t  seems obvious,  however ,  t h a t  no t  only  the  
secre tory  inac t iv i ty  of the  i iga tured  glands  is responsible  
for t he  a t rophy ,  since the  decrease in g land weight  is 
much  more  marked  af te r  duc t  l igat ion t h a n  af te r  sect ion 
of t he  secretory nervesL The  Iigation a t rophy  of  the  ra t ' s  
submaxi l la ry  gland does not  seem to be due to changes in 
the pa ra sympa the t i c  secretory neurones,  since the  ac- 
t iv i ty  of choline acetylase  was found to be unchanged  
af ter  the  duc t  was l igatured.  Similar ly,  the  sympa the t i c  
neurones of the gland are on the  whole unaffec ted  by  duc t  
l igat ion s. 

A sa l iva ry  gland af ter  duc t  l iga t ion has  been called a 
' res t ing gland '~. The  p resen t  resul ts  indica te  tha t ,  w i th in  
t he  f irs t  week af te r  duc t  I igation,  t h e  secre tory  responses 
of the  r a t ' s  submax i l l a ry  g land to s ia lagogue drugs de-  
t e r io ra te  m a r k e d l y ;  l a te r  on ly  v e r y  smal l  amoun t s  of  
secret ion can  be el ic i ted b y  intense s t imula t ion  wi th  pilo- 
carpine,  which evokes  a l ive ly  flow of sa l iva  f rom cont ro l  
glands.  Thus,  the  abi l i ty  of the  g landu la r  cells to secrete 
is a lmos t  comple te ly  lost a f te r  duc t  l igation,  though  the  
tubules,  which are supposed to be of grea t  impor t ance  
for the  p roduc t ion  of sa l iva  (see OHLm3), remain  his to-  
logical ly more or  less unaf fec ted  ~. 

Zusammen[assung. Abbinden  des Ausf i ihrungsganges  
der  Submaxi l lar isdr t i se  der  R a t t e  f t ihrt  zu ihrer  Gewichts-  
abnahme.  N a c h  i.v. Gaben  yon  Methachol in  und  Adrena-  
l in ve r schwinde t  die Sekre t ion  innerha lb  yon 4 -6  Tagen  
nach  der  Operat ion,  wi~hrend bei  P i lokarp in  noch eine 
sehr  ve rminde r t e  Speichelsekre t ion persist iert ,  Die  spezi- 
fische F~thigkeit der  sekre tor ischen Zellen war  zusehends 
verr inger t .  Die Gesamtakt iv i t~ . t  der  Chol in-Acetylase  
bl ieb i ihnlich der jenigen der  Kontrol tdr i isen,  was fiir eine 
unver/~nderte Funk t ion  des P a r a s y m p a t h i k u s  spricht .  
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Chromosomes of Some Squirrels ( M a m m a l t a -  
Sciuridae) From the Genera Sciurus and 

Glaucomys 

The  fami ly  Sciur idae conta ins  the  subfamil ies  Sciurinae 
and Pe taur i s t inae  ~. Nor th  Amer ican  Sciurinae inc lude  the  
t r ibes Sciurini  (genus Sciurus, Microsciurus, Syntheo- 
sciurus, Guertinquetus), Tamiasc iur in i  (genus Tamia- 
sciurus) and Marmot in i  (genus Marmota, Spermophilus, 
A mmospermophilus, Cynomys, Eutamias, Tamias) 2. 
Among the  Petaur is t inae ,  only  the  genus Glaucomys is 
found in Nor th  America.  Another  classif ication included 
Tamiasciurus with in  the  tr ibe Sciurini and raised Tamias 
and Eutamias to t r iba l  rank,  TamiiniS. 

Chromosome analysis  has been appl ied successfully to 
t axonomic  s tudy  of m a n y  genera of Sciuridae inc luding 
Spermophilus ~, A mmospermophilus ~, Tamias and Eu- 
tamias 6, Marmota 7, Cynomys s and Tamiasciurus 5,°. Be- 
cause considerable  interspecif ic  and intraspecif ic  var ia -  
t ion was present  in mos t  taxa ,  chromosomes  were  of 
grea te r  sys temat ic  va lue  a t  these  ra ther  t h a n  supragener ic  
levels.  

The  present  inves t iga t ion  describes chromosomes  f rom 
4 species of  Sciurus and the  2 species which comprise  
Glaucomys, t he reby  comple t ing  a karyological  su rvey  of 
Nor th  Amer ican  Sciuridae. 

The  fol lowing specimens were s tud ied :  Sciurus caroli- 
nensis carolinensis GMELIN, Florida,  Lake County,  1 male ; 


