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Influence of Kinetin on the M e m b r a n e  Permeabi l i ty  

I t  has  been repor ted  t h a t  k ine t in  1. causes reduced 
capac i ty  for absorp t ion  Of p h s o p h a t e  in disks of bee t roo t  
t issues ~, 2. affects  the  up take  of m o n o v a l e n t  cat ions  by  
sunflower coty ledons  2, and 3. induces change in the  
se lec t iv i ty  of ion uptake% The influence of k ine t in  on the  
m e m b r a n e  pe rmeab i l i t y  is no t  clear. The purpose  of th is  
work  is to s t u d y  the  pe rmeab i l i ty  changes  of onion epider-  
mal  cells t h a t  have  been t r ea t ed  wi th  k inet in  and sub- 
sequen t ly  immersed  in glycerol solutions.  

Method. A p la smomet r i c  m e t h o d  was used for th is  
s t u d y <  T r e a t m e n t  by  k inet in  was accompl ished  by  
f loa t ing  upper  ep idermal  t issue of onion (A l l ium cepa) for 
10 h in k ine t in  solution.  This solut ion con ta ined  2.5 mg/l  
k ine t in  in the  buffer  solut ion (pH 6, 2.5 m M )  wi th  1% 
sucrose. For  the  control ,  dist i l led wa te r  was  used ins tead  
of k ine t in  in an otherwise  ident ical  buffer  solution.  The 
p re t r ea t ed  epidermis  was then  t rans fe r red  into a perfus ion 
chamber .  A cons t an t  concen t ra t ion  of glycerol solut ion 
(1 M) was kep t  runn ing  th rough  the  chambe r  for the  
whole per iod of each exper iment .  A phase  con t ras t  
microscope wi th  a t ime- lapse  camera  was used for record- 
ing the  plasmolysis  and  the  deplasmolysis  of the  pro to-  
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Effects of kinetin on the rate of deplasmolysis of plasmolyzed 
protoplasts of 2 onion epiderraal celts. Onion epidermis was floated 
on phosphate buffer either with kinetin (2.5 mg/1), or without kinetin 
as a control, for 10 h, and then transferred to glycerol (1M) solution. 
MU, means micrometer unit of an ocular micrometer. 
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plasts.  The absolute  pe rmeab i l i t y  cons t an t  (Ks) was 
calcula ted  f rom the  deplasmolys is  ra te  of the  p ro top las t s  
in the  glycerol solution. The osmot ic  ground value (Og) 
was calculated according to  the  p lasmolys ized p ro top las t  
in t he  same solution.  Fo r  b o t h  calculat ions of the  K~ and  
0~, the  formulae  were f rom STADELMANN and  WATTEN- 
DORFF 4. 

Results  and discussion. The Figure  shows the  t ime  
course of deplasmolys is  of onion ep idermal  cells in glycerol 
(1 M) by  p lo t t ing  the  changes  of t he  p ro top l a s t  lengths  
(MU = ocular mic rome te r  unit) of 1 k ine t in  t r ea t ed  cell 
aga ins t  t ime  expressed in min.  Micrometer  uni ts  are 
conver ted  to  cm, so t h a t  t he  pe rmeab i l i t y  co n s t an t  K,  
resul ts  in cm/sec  - t  as shown in Table  I. Figures  for cont ro l  
cells of s imilar  size to those  t r ea t ed  w i t h  k ine t in  are 
p l o t t e d  on the  same graph  in the  Figure  as the  t r e a t ed  
cells. The absolute  pe rmeab i l i t y  cons t an t  (K~) of each 
t r e a t m e n t  were calculated f rom 8 cells of t he  k ine t in  
t r ea ted  tissues. Controls  were run  similarly.  The da t a  are 
shown in Table I. According to th is  data ,  the  exper imenta l  
t-value (6.189) is grea ter  t h a n  t h a t  f rom the  t- table 6 
(4.140; df = 14; e = 0.001); the  k inet in  effect  on the  
pe rmeab i l i t y  co n s t an t  is therefore  ve ry  signif icant .  On the  
o ther  hand ,  the  osmot ic  value of t he  k ine t in  t r ea t ed  cells 
p resen ted  in Table  II,  ca lcula ted f rom the  same cells as 
those p resen ted  in Table  I, seem to differ l i t t le  f rom the  
control .  Stat is t ical ly ,  the  expe r imen tM t-value (1.810) is 
smal ler  t h a n  the  Table  value 6 which  is 2.145 (dr = 14; 

= 0.05). This  smal l  var iance  of Og is no t  s ignif icant .  
A l though  k ine t in  is considered to  be a c o m p o u n d  t h a t  

1. p romotes  the  t r anspor t ,  accumula t ion ,  or r e t en t ion  of 
metabo l i t es  in t issues 6, 2. induces  the  changes  of ion 
u p t ak e  ~ and  3. affects  cer ta in  enzyme  sys tems  6, i t  does 
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Table 1. Absolute permeability constant (Ks) of onion epidermal 
cells to glycerol (1 M) 

Control Kinetin treated 
Cell No. Ks x 10 -s cm/sec -1 Cell No. K~ • 10 -7 cm/see -1 

1-A 3.492 1-B 2.281 
2-A 3.155 2-B 2.890 
3-A 4.660 3-]3 2.258 
4-A 3.787 4-/3 2.917 
5-A 4.012 5-B 1.431 
6-A 4.022 6-13 1.678 
7-A 4.056 7-13 1.010 
8-A 5.932 8-B 1.397 
Mean 4.140 :t: 0.30 Mean 1.983 :t: 0.25 

t = 6.189 df - -  14 

Table II. Osmotic ground value (0g) of the onion epidermal cells 
during plasmolysis in glycerol (1 M) 

Control Kinetin treated 
Ceil No. O~ mM Ceil No. 0f inM 

1-A 459 1-B 426 
2-A 443 2-]3 400 
3-A 424 3-13 394 
4-A 440 4-]3 477 
5-A 405 5-B 518 
6-A 405 6-]3 433 
7-A 428 7-B 454 
8-A 439 8-]3 510 
Mean 430 ~- 6.8 Mean 452 ! 17 

t = 1.181 df = 14 

Epidermal cells were either floated on buffer solution with kinetin Epidermal tissues were either floated Oil buffer solution with 2.5 
tz.5 mg/1), or without kinetin as a control, for 10 h. mg/1 kinetin, or with distilled water as a control, for 10 h. 
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no t  a p p e a r  to  change  the  osmot ic  va lue  of cells (Table  II) .  
A n y  change  in osmot ic  va lue  could be  a n  i n d i c a t i o n  of 
f l uc tua t ions  in  t he  c o n c e n t r a t i o n  of soluble  m e t a b o l i t e s  or 
changes  in  ac t ive  up take .  Since t h e  k i n e t i n  t r e a t m e n t  d id  
n o t  i nduce  a change  of Og, changes  of t h e  abso lu t e  
p e r m e a b i l i t y  c o n s t a n t  of on ion  ep ide rma l  cells he ld  in 
k i n e t i n  so lu t ion  could be  caused  b y  t he  d i rec t  inf luence  of 
t h i s  g r o w t h  r egu l a to r  on  t he  m e m b r a n e  sys tem.  K i n e t i n  
does n o t  a p p e a r  to  d a m a g e  t h e  m e m b r a n e ,  because  t h e  
r a t e  of dep la smolys i s  is l inear  in  t h e  glycerol  solut ion.  
Glycerol  is k n o w n  to  h a v e  low o i l -water  coefficient .  I t  
appea r s  l ike ly  t h a t  glycerol  molecules  are pass ing  t he  
m e m b r a n e  t h r o u g h  t he  ' w a t e r  way '  ~ or b y  w ay  of t h e  
,pores, S,9. I n  t h e  ' p ro t e in  c rys t a l  mode l '  of m e m b r a n e  
s t r u c t u r e  ~~ t h e  ' w a t e r  w a y '  is t h o u g h t  to  be  l inked  to 
p r o t e i n  r each ing  t h r o u g h  t he  m e m b r a n e .  Those  p ro t e ins  
could h a v e  been  c h a n g e d  b y  k i n e t i n  t r e a t m e n t .  This,  in  
t u rn ,  could h a v e  af fec ted  t h e  abso lu t e  p e r m e a b i l i t y  
c o n s t a n t  of t h e  t r e a t e d  cells. 

Rdsumd. Nous  avons  employ6  une  m 6 t h o d e  p lasmo-  
m 6 t r i q u e  pou r  6 tud ie r  a pe rm6ab i l i t 6  de la m e m b r a n e  
d'Allium cepa. Apr6s avo i r  fa i r  n a g e r  l ' 6p ide rme  d ' u n  
o ignon  sur  la so lu t ion  de k i n e t i n  (2,5 rag/l) p e n d a n t  10 h, 
on  a t r o u v 6  que  l ' i nva r i ab i l i t 6  de pe rm6ab i l i t 6  a a u g m e n t 6  
q u a n d  elle a 6t6 compar6e  & celles du  contr61e. Le k i n e t i n  
n ' a  pas  d ' in f luence  sur  la  va l eu r  o smot ique  r econnue  des 
cellules de l ' 6p iderme  de l 'o ignon.  
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Oxygen Consumption of Paragnetina media-(Walker): Light-Dark Effect on Respiratory Rates 

The  oxygen  c o n s u m p t i o n  of severa l  s tonef ly  (Pleco- 
p te ra )  species ha s  been  i n v e s t i g a t e d  a n d  t h e i r  oxygen  
c o n s u m p t i o n  is r e l a t ed  to  some biological  a n d  ecological  
fac to rs  ~-~. 

The  ex i s t ance  of r h y t h m s  in t h e  r e s p i r a t o r y  r a t e  of 
p lecop te rans ,  however ,  h a v e  n o t  been  r epo r t ed  in t h e  
l i t e ra tu re .  I f  such  r h y t h m s  occur  t h e n  t h e y  m i g h t  also 
be  r e l a t ed  s ign i f i can t ly  to  t h e  m e t a b o l i c  a c t i v i t y  of 
s tone f ly  a n d  m a y  v e r y  well  a c c o u n t  for d i f fe ren t  respi-  
r a t o r y  ra tes .  The  ob jec t ives  of t h e  p r e s en t  s tud ies  were to 
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Fig. 1. Oxygen consumption of 8 nymphs during 12 h under 6 h of 
light (L) and 6 h of darkness (D). 

d e t e r m i n e  oxygen  c o n s u m p t i o n  ra t e s  d u r i n g  d i f fe ren t  
t i m e  of t he  d a y  a n d  d e t e r m i n e  t h e  effect  of l igh t  and  
da rkness  on  t h e  r e sp i r a t i on  of s tonef ly .  

Material and methods. The  n y m p h s  of Paragnetina 
media (Walker) ,  used in t he  p r e sen t  s tudy ,  were col lected 
f rom the  Speed River ,  Ontar io ,  a n d  were m a i n t a i n e d  in t h e  
l a b o r a t o r y  s t r e ams  6. Th ree  series of e x p e r i m e n t s  were  
r u n :  series I. 8 an ima l s  were m a i n t a i n e d  a t  a p h o t o p e r i o d  
of 16L: 8D a n d  t h e i r  oxygen  c o n s u m p t i o n  was  m e a s u r e d  
for 6 h in  l igh t  (350 Lux)  and  6 h in  t h e  d a r k ;  series I I .  
9 e x p e r i m e n t s  (9 animals)  were r u n  in c o n t i n u o u s  l i gh t  
for 24; a n d  series I I I .  3 e x p e r i m e n t s  were car r ied  ou t  in  
t h e  d a r k  for  24 h. 

The  oxygen  c o n s u m p t i o n  of i n d i v i d u a l  a n i m a l s  was  
m e a s u r e d  w i t h  a c o n t i n u o u s  f low po l a rog raph i c  oxygen  
e lec t rode  t echn ique .  All  e x p e r i m e n t s  were r u n  a t  a 
c o n s t a n t  w a t e r  f low r a t e  of 0 . 3 6 •  cm/sec  in a con- 
s t a n t  t e m p e r a t u r e  r o o m  m a i n t a i n e d  a t  10 ~=I~ 

Results and discussion. The  n y m p h s  were no t  fed for  
severa l  hou r s  before  e x p e r i m e n t a t i o n .  The  an ima l s  were 
conf ined  to  a sma l l  a rea  in  t he  r e s p i r a t o r y  c h a m b e r  a n d  
were u n a b l e  to  m a k e  a n y  locomoto ry  m o v e m e n t s .  There -  
fore, m e a s u r e m e n t  of a n y  r e s p i r a t o r y  changes  in  these  
insec ts  was  n o t  compl i ca t ed  b y  increases  in m e t a b o l i s m  
resu l t ing  f rom locomoto ry  m o v e m e n t s  or f rom diges t ion  
a n d  a s s imi l a t ion  of food. 

I t  is e v i d e n t  f rom F igure  1 t h a t  t he  onse t  of da rknes s  
caused  a n  increase  iff t h e  m e a n  oxygen  c o n s u m p t i o n  a n d  
h ighe r  r e s p i r a t o r y  r a t e s  were m a i n t a i n e d  in t h e  dark .  I n  
c o n t i n u o u s  24 h l igh t  per iod,  a c o n s t a n t  decl ine in t he  
r e sp i r a to ry  r a t e  was  obse rved  f rom 05.00 h to  12.00 h a n d  
h ighe r  level  of oxygen  u p t a k e  was m a i n t a i n e d  b e t w e e n  
13.00-05.00 h (Figure  2). U n d e r  t h e  c o n t i n u o u s  per iod  of 
darkness ,  n y m p h s  showed a decrease  in oxygen  con- 
s u m p t i o n  a t  06.00, 14.00-16.00 a n d  23.00 h. Th i s  p a t t e r n  
of oxygen  c o n s u m p t i o n  in t h e  d a r k  does no t  co r respond  to  
t he  p a t t e r n  in l ight .  However ,  i t  a p p e a r s  t h a t  t he  m e t a -  
bolic s t a t e  of an ima l s  is d i f fe ren t  u n d e r  t h e  2 pho toper iods .  
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