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deve lopmen t .  Cau t ion  is w a r r a n t e d  on  t he  i n t e r p r e t a t i o n  
of th i s  hypo thes i s .  The re  is, however ,  a possible  ana logy  of 
endogenous  r egene ra t i on  fol lowing a colchicine t r ea t -  
m e n t  w i t h  t he  g r o w t h  r ecove ry  which  occurs  w h e n  t he  
t ip  of t he  coleopt i le  of i n t a c t  w h e a t  seedlings is decap i t a t -  
ed 1~ E l o n g a t i o n  of t h e  t ipless  coleopt i le  resumes,  and  
th i s  is t he  resu l t  of b iochemica l  changes  ar is ing du r ing  a 
per iod  of r educed  g rowth  ac t iv i ty .  Th i s  shows aga in  t h a t  
i n d u c t i o n  m a y  well  ope ra t e  d u r i n g  r egene ra t ion  of g rowth  
in t h e  w h e a t  coleoptile.  

The  a s s u m p t i o n  discussed above  is incor rec t  if i t  is 
p r o v e d  t h a t  d u r i n g  r egene r a t i on  colchicine cont ro l s  cell 
d iv i s ion  exclus ive ly  a t  t he  level  of t he  mi to t i c  a p p a r a t u s .  
T h a t  is to  say, t h r o u g h  s t r u c t u r a l  changes  of t he  cent ro-  
meres  or t h e  p ro t e in  m o n o m e r s  of t he  sp indle  fibers, so 
t h a t  these  cell s i tes would  no longer  be  ava i l ab le  for t he  
colchicine ac t iv i ty .  A n o t h e r  hypo thes i s  is t h a t  th i s  
s u b s t a n c e  m i g h t  be  r e s t r a i n e d  f rom in te r fe r r ing  w i th  t he  
cell m e t a b o l i s m  in a w ay  s imi la r  to  s t r e p t o m y c i n  resis- 
t a n c e  in b a c t e r i a  11: t h e  l a t t e r  d rug  induces  a change  in a 
p ro t e in  s u b - u n i t  of t he  bac te r i a l  30 S r ibosome.  P r o t e in  
syn thes i s  is insens i t ive  t h e r e a f t e r  to  s t r e p t o m y c i n  inhi-  
b i t ion .  This  would  seem to  show t h a t  endogenous  regene-  
r a t i o n  fol lowing a t r e a t m e n t  w i t h  colchicine m i g h t  resu l t  

f rom the  s t r u c t u r a l  m o d i t i c a t i o n  of specific cell const i -  
t u e n t s  wh ich  affects  e i the r  t he  b i n d i n g  of t he  colchicine 
molecules  or t he  f u n c t i o n i n g  of t h e i r  complexes .  

Rdsumd. Des doses de colchicine infdrieures  au seuil de 
son ac t iv i td  m u t a g d n i q u e  sont  ~ l 'or ig ine  de la v a r i a t i o n  
p6r iodique  du  t a u x  de croissance in v ivo  de la col6optile 
de bld. E n  par t icul ier ,  le c o m p o r t e m e n t  oscil latoire de 
ce t te  rdgdndra t ion  endog~ne  a l ieu dans  u n  mil ieu qui  
c o n t i e n t  la colchicine p e n d a n t  t o u t e  la durde de l ' incu-  
ba t ion .  
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Blood Chemistry of LameUidens corrianus 

Lamellidens is one of t he  c o m m o n e s t  I n d i a n  f resh w a t e r  
b iva lves ,  b u t  a l m o s t  n o t h i n g  is k n o w n  a b o u t  i ts  b o d y  
funct ions .  Since b lood  ref lects  upon  t he  over-a l l  m e t a -  
bo l i sm of a n i m a l  t issues,  a p r e l i m i n a r y  b iochemica l  s t u d y  
of t he  b lood  of L. corrianus has  been  u n d e r t a k e n  here  as a n  
in i t i a l  s tep  t owards  t he  u n d e r s t a n d i n g  of t he  f u n c t i o n a l  
o rgan i sa t i on  of t h i s  mussel .  

The  a lka l ine  (pH 7.9) b lood of t he  musse l  compr ises  
amoebocy t e s  a n d  p lasma ,  t h e  l a t t e r  Cons t i tu t ing  i t s  m a j o r  
vo lume  a n d  be ing  t r a n s p a r e n t  and  colourless.  

P resence  of a r e s p i r a t o r y  p i g m e n t  could no t  be  def ini te-  
ly e s t ab l i shed  in t he  musse l  blood. S p e c t r o p h o t o m e t r y  
r evea led  a n  ins ign i f i can t  a b s o r p t i o n  in t he  v is ib le  spec- 
t r u m  range  w i t h  f a i n t  i n d i c a t i o n  of m a x i m a  a t  530 n m  
and  560 nm,  sugges t ing  t h e  vascu la r  p igmen t ,  if p resen t ,  
to  be  more  l ike h a e m o g l o b i n  t h a n  h a e m o c y a n i n .  B u t  t h e  
benz id ine  t e s t  for h a e m o g l o b i n  and  t he  p o t a s s i u m  ferro- 
a n d  fe r r i cyan ide  t e s t  for  i ron  gave  nega t ive  resu l t s  b o t h  
w i t h  p l a s m a  a n d  b lood  ceils. However ,  t r e a t m e n t  of pro- 
t e ins  p r e c i p i t a t e d  f rom 10 m l  of pooled b lood w i t h  potas-  
s ium fe r rocyan ide  p roduced  a n  e x t r e m e l y  l igh t  b lue  co- 
lour, i n d i c a t i n g  the  p resence  of ferric ions in  t races .  I t  
appea r s  therefore ,  t h a t  even  if an  i ron -con ta in ing  vascu la r  
p i g m e n t  is p resen t ,  i t  is in  such  smal l  a m o u n t s  as to  be  of 
l i t t l e  use in  t he  Oxygen ca r ry ing  needs  of t he  mussel .  

P l a s m a  p r o t e i n  c o n c e n t r a t i o n  of t he  mussel ,  e s t i m a t e d  
to be  0.9 g/1, is, l ike t h e  c o n c e n t r a t i o n  obse rved  in  o t h e r  
b iva lves  a n d  gas t ropods  1, a p p r e c i a b l y  lower t h a n  t h a t  re- 
p o r t e d  for cepha lopods  1. Since p l a s m a  p ro t e ins  chief ly  
fac i l i t a te  f luid m o v e m e n t  across cap i l l a ry  end-loops,  t he i r  
h i g h  level  in  cepha lopods  and  low level  in  o the r  mol luscs  
m a y  be jus t i f i ed  b y  t h e  p resence  in t h e  fo rmer  a n d  ab-  
sence in t h e  l a t t e r  of capi l lar ies  be t w een  ar te r ies  a n d  veins.  

Glucose c o n t e n t  of t he  musse l  p l a s m a  was found  to be  
.8.2 mg/100  ml.  MARTIN 2 ha s  sugges ted  t h a t  i t  is was te fu l  
for  mol luscs  to  m a i n t a i n  more  t h a n  t h e  m i n i m a l  r equ i red  
b lood glucose because  of i t s  i m p e r a t i v e  loss du r ing  f i l t ra -  
t i o n  of f lu id  f rom the  h e a r t  for u r ine  fo rmat ion .  T he  pre-  

sen t ly  observed  glucose concen t r a t i on ,  if cons idered  as t he  
m i n i m u m  required,  would  i m p l y  a v e r y  low energy  de- 
m a n d  and  hence  a n  equa l ly  low over-a l l  m e t a b o l i s m  in t he  
mussel ,  even  in compar i son  w i t h  o the r  b iva lves  whose  re- 
p o r t e d  blood glucose levels  are cons ide rab ly  h igher  2. 

Amylase  a c t i v i t y  was s tud ied  in  the  p l a s m a  as well  as in 
a h o m o g e n a t e  of a m o e b o c y t e s  s epa ra t ed  f rom 10 ml  of 
pooled b lood  of t he  mussel .  P l a s m a  was found  to hydro-  
lyse 0.082 m g  a n d  t h e  a m o e b o c y t e  h o m o g e n a t e  0.015 mg 
s t a r c h / h / m g  p l a s m a  pro te in .  However ,  whi le  t he  amylase  
a c t i v i t y  of  p l a s m a  m u s t  be non- func t iona l ,  s ince b lood 
c a n n o t  be  t he  si te  of s t a r c h  digest ion,  t h a t  of the  wander -  
ing amoebocy te s  m a y  be  func t iona l  a n d  ind ica t ive  of a 
p r o b a b l e  d iges t ive  role of these  cells. Leakage  of e n z y m e  
f rom b lood  cells is, therefore ,  a l ikely source of p l a s m a  
amylase ,  b u t  t he  m u c h  h ighe r  amylase  c o n t e n t  of p l a s m a  
in compar i son  w i t h  t h a t  of blood cells would ind ica te  
leakage  f rom o the r  sources  also. 

Acid and  a lka l ine  p h o s p h a t a s e  ac t iv i t i e s  of the  mussel  
p l a s m a  were r e spec t ive ly  found  to release 0.0107 and  
0.0116 m g  pheno l  pe r  h o u r  per  m g  p l a s m a  prote in .  These  
act ivi t ies ,  be ing  e x t r e m e l y  low, do no t  a p p e a r  to  be  func- 
t ional .  Moreover,  t he  poss ib i l i ty  of t he i r  leakage f rom 
amoebocy t e s  to  p l a s m a  c a n n o t  be  ignored,  special ly since 
p h o s p h a t a s e s  h a v e  been  h i s t ochemica l l y  d e m o n s t r a t e d  in 
t he  musse l  a m o e b o c y t e s  3. 

G l u t a m i c  oxa loace t ic  t r a n s a m i n a s e  a c t i v i t y  ot t he  
musse l  p l a s m a  was found  to release 0.0187 m g  p y r u v a t e  
pe r  m g  p l a m a  pro te in .  Presence  of th i s  enzyme  in the  
p l a s m a  m a y  be i nd i ca t i ve  of t he  ex is tence  of ci tr ic acid 
cycle in  the  mussel .  
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The  musse l  p l a s m a  does n o t  con t a i n  f ibr inogen,  and  in- 
c u b a t i o n  of a m i x t u r e  of p l a s m a  a n d  t h r o m b i n  a t  37 ~ was 
no t  seen to  p roduce  clots  even  a f te r  1 h. Absence  of f ibri-  
nogen  in  t he  p l a s m a  conf i rms  t h a t  t he  musse l  is no t  in  
possess ion of a b lood  c lo t t i ng  m e c h a n i s m  c o m p a r a b l e  to  
ve r t eb r a t e s .  

The  musse l  p l a s m a  also does no t  c o n t a i n  a n y  h u m a n  
agglu t in ins ,  s ince i t  was  found  unabIe  to  a g g l u t i n a t e  wash-  
ed h u m a n  red  b lood cells of A, B and  O groups.  

g6ne ou d ' agg lu t i n ine s  humaines ,  l i n e  ac t iv i t6  des enzymes  
amylase ,  GOT et  des p h o s p h a t a s e s  a 6t6 consta t6 .  
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Rdsumd. Le sang  de Lamellidens corrianus est  a l ca l in  et  
incolore.  I1 c o n t i e n t  peu  de p i g m e n t  resp i ra to i re  et  de pro- 
te ines .  Le p l a s m a  c o n t i e n t  peu  de glucose et  pas  de f ibro-  
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T h e  Effect  of  A l l o x a n  D i a b e t e s  o n  S k i n  C o l l a g e n  M e t a b o l i s m  

The  effects  of a l loxan  induced  d iabe tes  on  impa i r ed  
w o u n d  hea l ing  was s tud ied  us ing  g r a n u l a t i o n - a n d  skin  
t issue in t he  a t t e m p t  to  e luc ida te  poss ible  a l t e r a t i ons  in 
t he  m e t a b o l i s m  of collagen. A l t h o u g h  i t  is well  recognized 
t h a t  d i abe t e s  resu l t s  in defects  in  va r ious  connec t ive  a n d  
vascu l a r  t i ssues  1, 2, t h e  resu l t s  r epo r t ed  he re  sugges t  t h a t  
in  t he  r a t e  of f o r m a t i o n  and  m a t u r a t i o n  of col lagen m a y  
no t  be  a s ign i f i can t  factor .  

Materials and methods. Diabe te s  was induced  in 2 groups  
of ma le  Sp rague -Dawley  ra t s  weighing  40-50 g and  100-  
125 g b y  a l loxan  in jec t ion  (120 mg/kg) .  A l loxan  was 
a d m i n i s t e r e d  e i the r  i.p. (40-50 g rats)  3 or b y  i .v . - in jec t ion  
(100-125 g rats)4.  The  presence  of d i abe t e s  was  ind ica t ed  
by  m a r k e d  g lucosur ia  ( >  0.5%),  increased  f luid i n t a k e  
a n d  loss of b o d y  weight .  R a t s  were m a i n t a i n e d  on  a 
c o m m e r c i a l  s tock  d ie t  t h r o u g h  ou t  t he  e x p e r i m e n t a l  
period.  

The  effect  of t r e a t m e n t  on  a m i n o  acid u p t a k e  b y  gran-  
u l a t i on  a n d  sk in  t i ssue  was  d e t e r m i n e d  us ing  a sponge  
i m p l a n t a t i o n  t e c h n i q u e  (40-50 g ra ts )5  a n d  t he  in v i t ro  
sk in  b i o p s y  m e t h o d  of UITTO (100--125 g ra ts)  6. I n  t he  
i m p l a n t a t i o n  s tudies ,  po lyv iny l  sponges  1.5 • 0.5 • 0.3 
cm) were inse r ted  in t he  s u b c u t a n e o u s  space  a long  t h e  
d o r s u m  10 days  a f te r  i n i t i a t i o n  of a l loxan  t r e a t m e n t .  
The  sponges  r e m a i n e d  6 days  before  r e m o v a l  and  decapi-  
t a t ion .  The  sponges  were t h e n  cu t  in to  smal l  pieces 
a n d  i n c u b a t e d  in phospha t e - f r ee  K r e b s - R i n g e r  so lu t ion  
(3 ml,  p H  7.6) c o n t a i n i n g  20 m M  N - 2 - h y d r o x y e t h y l -  
p ipe raz ine -N1-2-e thane  su lphon ic  acid (HEPES), 20 m M  

glucose and  0.5 /~Ci U- l*C- lys ine t  I n c u b a t i o n s  were 
car r ied  ou t  for 12 h a t  37~ in a me tabo l i c  shaker .  
Af te r  i ncuba t ion ,  t h e  sponges  were comple ted ,  homogeniz -  
ed and  a l iquo ts  were t a k e n  for coun t ing  a n d  DNA 
ana lys i sL  Dorsa l  sk in  biopsies  (1 cm d iameter ,  100-150 
mg) were taken 20 days after alloxan injection (100-125 g 
rats). The tissue was minced and incubated in the Krebs- 
H E P E S  so lu t ion  (10 h, 37 ~ excep t  U-14C-proline was  
added  a t  0.1 #Ci in  place of radiolys ine .  The  u p t a k e  of 
r ad iopro l ine  was l inear  for a t  l eas t  18 h (Figure 1). B o t h  
t i ssues  and  sponges  were d ia lyzed  exhaus ive ly  before 
r a d i o a c t i v i t y  was d e t e r m i n e d  b y  sc in t i l l a t ion  count ing .  

The  d i a m e t e r s  of w o u n d s  a f t e r  b iopsy  were also measur -  
ed da i ly  un t i l  comple t e  closure as a n  ind i rec t  index  of 
w o u n d  hea l ing  (Figure  2). A t  t he  end  of th i s  period,  a 
second b iopsy  was t a k e n  and  t o t a l  h y d r o x p r o l i n e  deter -  
mined*.  U r i n a r y  h y d r o x y p r o l i n e  w a s  m o n i t o r e d  a t  
va r ious  t ime  i n t e rva l s  w i t h  r a t s  rece iv ing  alloxaI1 injec- 
t ion .  I n  addi t ion ,  sk in  samples  were t a k e n  f rom these  
an ima l s  a n d  col lagen so lub i l i ty  in n e u t r a l  NaC1 solu t ion  
(1M) was d e t e r m i n e d  9. The  e x t r a c t e d  col lagen was 
purif ied,  e lec t rophoresed  on  ac ry l amide  gel, and  t he  
r a t io  of m o n o m e r  (c~) to  d imer  (/3) col lagen s u b u n i t s  was 
ca lcu la ted  a f te r  s t a i n i n g  w i t h  amido  b l ack  a n d  scann ing  
w i t h  a d e n s i t o m e t e r  TM. 

Results. The  u p t a k e  of r ad io lys ine  a n d  rad iopro l ine  as 
c p m  in to  g r a n u l a t i o n  t i ssue  f rom sponge  i m p l a n t s  and  
skin  b iopsy  m a t e r i a l  is i nd ica t ed  in Tab les  I and  I I ,  
respect ively .  I n  b o t h  cases, a l l oxan  t r e a t m e n t  s t i m u l a t e d  

24 

'7~ 20 

r 

"~- 12 
N "  

Z fi lfl 14 IB 2Z 2fi 30h 
Time 

Fig. 1. The uptake of U-Cl~-proline into rat skin. Radioproline was 
present at p. 1 ~zCi in Krebs-HEPES solution (B mls) =. 
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