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The abi l i ty  of t he  mi tochondr i a  isolated f rom nuclear  
(p), cy top lasmic  (~-) and  double  (pr resp i ra tory-  
def ic ient  yeas t  m u t a n t s  to incorpora te  aH-UTP into tri- 
chloroacet ic  acid-insoluble f rac t ion shows tha t ,  a t  least  
in the  s t ra ins  tes ted,  mi tochondr i a l  p ro te in  synthes is  is 
b locked at  the  level of t r ans la t ion  ~. 

Zusammen[assung. Aus versch iedenen  cy top lasmat i -  
schen (~-) und  nuklearen  (p) a t m u n g s d e f e k t e n  Hefe-  
m u t a n t e n  isolierte Mi tochondr ien  weisen eine Akt ino-  
myc in -empf ind l i che  Inkorpora t ion  von  aH-UTP in die 
TCS-unl6sl iche F rak t i on  auI. Die Absenz  der  mi tochon-  

dr ialen P ro t eosyn these  dieser M u t a n t e n  kSnnte  daher  
auf e inen H e m m e r  im Trans l a t ionsmechan i smus  zuriick- 
gefi ihrt  werden.  
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Different ATPase Systems in Glycophytic and Halophytic Plant Species 

In  a recent  review on the  ha lophy te  problem,  JENNINGS 1 
concluded t h a t  wi th  regard  to  the i r  response to  sodium, 
ha lophy te s  differ  f rom mesophy te s  only quan t i t a t i v e l y  
and  no t  qual i ta t ive ly .  Increased  light,  a r id i ty  and  high 
sod ium concen t ra t ions  had  a similar  effect  on p l an t  cells 
of var ious  ecological character is t ics ,  name ly  a change in 
the  A T P  metabol i sm.  

In  general,  there  is l i t t le  in format ion  on the  influence 
of saline media  on enzymat i c  ac t iv i ty  in animal2, a and  
p l an t  t issues ~, 5. P a r t  of t he  in fo rmat ion  regarding ATPase  
ac t iv i ty  concerns  its role in ion t r a n s p o r t  *-9. However ,  
re la t ive ly  l i t t le is known  of t he  presence  of various 
ATPase  sys tems  in p lan t s  of d i f ferent  ecological groups 10, 
and  an inves t iga t ion  in to  th is  p rob lem seemed wor th-  
while. 

Two g lycophy t ic  species, i.e. bean  (Phaseolus vulgaris 
L. c.v. Brittle wax) and  corn (Zea Mays  L. c.v. White 
horse tooth), and  2 ha lophy t i c  species, i.e. Suaeda monoica 
Forsk.  and  A triplex halimus L. were used for the  following 
inves t iga t ion .  P l an t s  were grown in an ae ra ted  Hoag land ' s  
nu t r i en t  solut ion for 10 days  (bean and corn) and  35 days  
(Suaeda and  A triplex) respect ively.  By  t h a t  t ime,  the  
p lan t s  were a t  a more  or less equal  phase  of growth.  
Sodium chloride was t h e n  added  to  the  g rowth  media  
of hal f  of the  p lants ,  so as to give a f inal  concen t ra t ion  
of 30 m M .  Af te r  3 days  the  roots  were harves ted .  Tissue 
f rac t iona t ion  and ATPase  ac t iv i ty  de t e rmina t ions  were 
pe r fo rmed  according to  GRUENER and  NEUMANN and  
~X~EUMANN and  GRUENER 11,12. Homogen iza t ion  of the  

roots  was pe r fo rmed  by  gr inding the  t issue in a cold 
mo r t a r  in a med i u m conta in ing  Tris 0.04 M-sucrose 
0 .5M. The homogena t e  was f i l tered t h ro u g h  a sheet  of 
gauze and  cent r i fuged for 5 min  a t  200 • g to  r emove  
unground  cells and wall  debris.  The mi tochondr i a  were 
separa ted  by  cen t r i fuga t ion  for 20 min  at  20,000 • g and  
the  microsomes  by  cen t r i fuga t ion  for 60 min  a t  120,000 • g. 
The f rac t ions  were  dialyzed for 30 h agains t  Tris 3 • 10 -8 
M - E D T A  5 • 10-4M, p t t .  7.7, a t  5 ~ The solut ion was 
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The effect of NaC1 in the growth media and in the reaction mixture on the ATPase activity of various plants 

Plant species Reactio~ mixture Growth media 

--NaC1 (A) + NaC1 (B) 

% from a % from a % from A 

Phaseolus vulgaris - -  NaC1 a 4.78 7.00 146 
+ NaC1 b 5.06 106 8.04 115 159 

Zea Mays - -  NaCI a 2.67 4.85 182 
+ NaC1 b 5.42 203 11.30 233 208 

Suaeda monoica - -  NaC1 a 4.04 1.87 46 
+ NaC1 b 2.53 63 1.20 64 47 

Atriplex Halimus - -  NaC1 a 7.02 4.33 62 
+ NaC1 b 4.76 68 2.60 60 55 

Data denote wnoles Pi/30 min/mg protein. 
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changed  3 t imes  d u r i n g  th i s  period.  Ino rgan ic  phos-  
p h o r u s  was m e a s u r e d  accord ing  to  TAUSSKI and  SHORR 18, 
p ro t e in s  were d e t e r m i n e d  b y  m e a s u r i n g  a b s o r b a n c y  a t  
260 and  280 rim. The  120,000 • g s u p e r n a t a n t ,  where  
mos t  of t he  e n z y m a t i c  a c t i v i t y  reside in t he  soluble  
f rac t ion,  was  used for t he  expe r imen t s .  The  r eac t ion  
m i x t u r e  c o n t a i n e d :  25 vmoles  Tris a t  p H  8.8; 2.5 [xmoles 
A T P ;  2 ~zmoles CaCI~; 100 izmoles NaC1; 0.2 ml  dia l ized 
e n z y m e  fract ion.  Vo lume  was b r o u g h t  to  a t o t a l  of 
1.0 ml  w i t h  double  dis t i l led water .  The  reac t ion  m i x t u r e  
was i n c u b a t e d  for 30 m i n  a t  30~ a n d  t he  r eac t ion  
s topped  b y  add i t i on  of 0.2 ml  cold TCA 50%. Expe r i -  
m e n t s  were conduc t ed  in 3-4  rep l ica t ions  a n d  r epea t ed  
a t  leas t  3 t imes .  

Resul t s  of one of t he  e x p e r i m e n t s  are p re sen ted  in t he  
Table .  As can  be  seen, t h e  add i t ions  of NaC1 to  t he  
g rowth  m e d i u m  resu l ted  in t h e  s t i m u l a t i o n  of soluble  
A T P a s e  a c t i v i t y  of beaf f  a n d  corn  roots ,  b u t  induced  
an  i nh ib i t i on  of th i s  a c t i v i t y  in Suaeda and  A triplex roots .  

The  add i t i on  of 100 [xmoles of sod ium chlor ide  to t he  
e n z y m a t i c  r eac t ion  m i x t u r e  revealed  t h a t  t h e  a c t i v i t y  
of t he  A T P a s e  in t he  s u p e r n a t a n t  of b e a n  and  corn  roots  
was  s t i m u l a t e d  (Na + ac t iva ted) ,  whi le  t h e  a c t i v i t y  of 
th i s  e n z y m e  in t he  s u p e r n a t a n t  of Suaeda a n d  Atriplex 
roots  was  inh ib i t ed .  

E v i d e n t l y ,  t he  resul t s  of these  e x p e r i m e n t s  sugges t  
t h a t  a bas ic  q u a l i t a t i v e  dif ference in t he  responses  to  Na  

exists  be tween  t he  A T P a s e  sys tems  in t he  2 g lycophy t i c  
and  2 h a l o p h y t i c  species, a difference t h a t  m i g h t  be  of 
a genera l  na tu re .  

The  effects of o the r  ca t ions  on  t h e  A T P a s e  a c t i v i t y  of 
p l a n t s  w i t h  d i f fe rent  sa l t  to lerances ,  are now b e i n g  
i nves t i ga t ed  14. 

Zusammen/assung. Die W u r z e l n  zweier G l y c o p h y t e n  
(Phaseolus vulgaris., Zea Mays) u n d  zweier H a l o p h y t e n  
(Suaeda monoica, A triplex Halimus), angezogen  auI  NaC1- 
freier  u n d  NaCl-ha l t ige r  N~thrl6sung, w u r d e n  auI  ih re  
ATPase-Aktivi t~Lt  u n t e r s u c h t .  Die A n w e s e n h e i t  yon  NaC1 
in der  Nghr lGsung sowie im Reak t io l l sgemisch  aus  auf-  
b e r e i t e t e m  W u r z e l h o m o g e n a t  und  Cofak to ren  b e w i r k t  in  
G l y c o p h y t e n  eine FGrderung  u n d  in  H a l o p h y t e n  eine 
H e m m u n g  der  A T P a s e - A k t i v i t g t .  
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An Elas ta se  Inhib i tor  f r o m  Canine  M a n d i b u l a r  Gland 

P a n c r e a t i c  e las tase  (endopep t idase  EC 3.4.4.7) is u n i q u e  
a m o n g  pro teo ly t i c  enzymes  of a n i m a l  t i ssue  in t h a t  i t  
hydro lyzes  e las t in  v e r y  quickly,  l i be ra t i ng  a p p r o x i m a t e l y  
130 moles of N I l 2 - t e r m i n a l  res idues  per  100,000 g of 
s u b s t r a t e  1. 

The  des t ruc t i on  of i n t r a p a n c r e a t i c  vessels obse rved  in 
e x p e r i m e n t a l  2-~ as well  as in  h u m a n  5 acu te  p a n c r e a t i t i s  
includes  t he  d isso lu t ion  of elast ic  t i ssue  b y  p a n c r e a t i c  
elastase.  The  equ ivoca l  resul t s  o b t a i n e d  w i t h  t he  pro- 
tease  i n h i b i t o r  f rom b o v i n e  lung  6 in t h e  t r e a t m e n t  of 
acu te  panc rea t i t i s  m a y  be  expla ined,  a t  leas t  pa r t i a l ly ,  
b y  t he  fac t  t h a t  t h i s  po lypep t ide  i nh ib i t s  e las to ly t ic  
a c t i v i t y  only  sl ightly.  A 2500-fold excess (weight  for 
weight)  of t h i s  i n h i b i t o r  is needed  to  reduce  e las tase  
a c t i v i t y  b y  50%.  The  p r e p a r a t i o n  of a p o t e n t  e las tase  
i n h i b i t o r  and  i ts  use in  acu te  pancrea t i t i s ,  a lone  or in  
c o m b i n a t i o n  w i t h  t h e  beef lung  po lypept ide ,  m i g h t  p rove  
of t h e r a p e u t i c  benef i t .  I n  t he  course of p rev ious  s tudies  7 
i t  was  n o t e d  t h a t  can ine  m a n d i b u l a r  t i ssue  e x t r a c t s  
exh ib i t ed  s ign i f ican t  i n h i b i t o r y  a c t i v i t y  on  panc rea t i c  
e las tase  in  vi t ro .  The  p re sen t  s t u d y  was u n d e r t a k e n  fo r  
t he  isola t ion and  cha r ac t e r i z a t i on  of t h e  m a n d i b u l a r  
e las tase  inh ib i to r .  

Extraction and purification. Fresh ly  d issected  dog sub-  
m a n d i b u l a r  g lands  were homogen ized  for 3 ra in  a t  4 ~ 
w i t h  dis t i l led w a t e r  and  the  h o m o g e n a t e  was cen t r i fuged  
a t  44,000g.  The  clear s u p e r n a t a n t  was  sub jec ted  to 
u l t r a f i l t r a t i on  in a 1/4 inch  Visk ing  t u b i n g  a t  4 ~ and  
t he  u l t r a f i l t r a t e  was  c o n c e n t r a t e d  to a smal l  vo lume.  
The  c o n c e n t r a t e  was appl ied  to a S e p h a d e x  G-50 (fine) 
co lumn  a n d  t he  co lumn  was deve loped  w i t h  dist i l led 
water .  The  e f f luen t  was  t e s t ed  for i n h i b i t o r y  a c t i v i t y  and  
t h e  ac t ive  f rac t ions  were pooled and  concen t r a t ed .  1Re- 
c h r o m a t o g r a p h y  of a smal l  a m o u n t  of c o n c e n t r a t e  on  a 
S e p h a d e x  G-50 c o l u m n  wh ich  h a d  been  ca l ib ra t ed  wi t t l  

N A D P ,  oxytoc in ,  t rasylol ,  r ibonuc lease  a n d  t r y p s i n  
ind ica t ed  a molecu la r  we igh t  of 12,000 for t he  sub-  
m a n d i b u l a r  inh ib i to r .  100 ~1 por t ions  of i n h i b i t o r  con- 
c e n t r a t e  were appl ied  to s t r ips  of W h a t m a n  No. i p a p e r  
a n d  sub jec ted  to  e lec t rophores is  in  0 . 0 5 M  formic  acid 
a t  2.5 m A / s t r i p  for 2.5 h. 

I n h i b i t o r  a c t i v i t y  was de tec ted  in a b a n d  a b o u t  4.5 cm 
on t he  ca thod ic  side, w h i c h  gave a pep t ide  s t a in  w i t h  
ch lo ro imide  r eagen t  a n d  a p i n k  color w i t h  Sakaguch i  
reagent .  The  e lua tes  (2% v / v  acet ic  acid) of t he  i n h i b i t o r  
f r ac t ion  f rom 19 e lec t rophores is  p a p e r  s t r ips  were con-  
c e n t r a t e d  to  a smal l  vo lume.  A 15 ixl p o r t i o n  of th i s  
concen t r a t e  was appl ied  to a cellulose ace t a t e  s t r ip  a n d  
sub jec ted  to  e lec t rophores is  for 30 m i n  a t  3.7 m A / s t r i p  
us ing  a formic  acid solut ion,  0 .05M, p i t  3.6, as before.  
2 closely associa ted  b u t  d i s t i nc t  b a n d s  appea red  w h e n  
t he  s t r ip  was s t a ined  w i t h  A m i d o  B lack  10B. 

Extracts from submandibular glands o/different species. 
E x t r a c t s  of s u b m a n d i b u l a r  g lands  f rom man ,  beef a n d  
pig were p r epa red  in an  ana logous  fashion.  The  u l t r a -  
cen t r i fuga tes  a n d  u l t r a f i l t r a t e s  were t e s t ed  for i n h i b i t o r y  
ac t i v i t y  aga ins t  e las tase  (10 ~g), t r y p s i n  (5 ~g), a nd  
c h y m o t r y p s i n  (10 ~g). For  purposes  of compar i son  a n  
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