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f luorescence a t  5 ~ was 30% g rea t e r  t h a n  a t  20 ~ how- 
ever,  t he  p e a k  of m a x i m a l  f luorescence r e m a i n e d  con- 
s t a n t  for t he  r a n g e  s tudied .  

The  a u t h o r s  r o u t i n e l y  r ead  f luo romet r i ca l ly  in t he  
s e r o t o n i n - d i r e c t  a n d  se ro ton in -O.P .T ,  m e t h o d s  a t  20~ 
since i t  is easier  to  m a i n t a i n  samples  a t  t h i s  t e m p e r a t u r e  
t h a n  a t  5~ fu r the rmore ,  t e m p e r a t u r e s  a b o v e  20~ 
resu l t  in  acce le ra ted  a m i n e  d e s t r u c t i o n  in t h e  d i rec t  
m e t h o d  a n d  i n a b i l i t y  to  cor rec t  in  a s imple  w ay  for  
t e m p e r a t u r e  v a r i a t i o n s  (Figure  3). I t  was  found  t h a t  if 
s amples  are  f rozen in l iquid  n i t r o g e n  a n d  read  in t he  f rozen 
s t a t e  f luorescence could be  increased  a p p r o x i m a t e l y  
300-fold. However ,  no de ta i l ed  s tud ies  h a v e  been  under -  
t a k e n  to  op t imize  se ro ton in  f luorescence b y  sample  
f reezing 9. 

Rdsumd. D a n s  la d 6 t e r m i n a t i o n  f luo r im6t r ique  de la 
s6ro ton ine  e l le-mSme e t  du  complexe  s6ro ton ine-O.P .T .  
(o -ph tha ld ia ld6hyde)  u n  m a x i m u m  de f luorescence a 6t6 
a t t e i n t  p o u r  des no rma l i t6 s  de HC1 de  3.25-3.50 et  
6.25-6.50, r e spec t i vem en t .  P o u r  les deux  proc6d6s, on  a 

no t6  des r a p p o r t s  en  sens inverse  en t re  la f luorescence 
p rodu i t e  et  la t e m p e r a t u r e  de l%chant i l lon ,  p o u r  des 
t e m p 6 r a t u r e s  compr ises  en t r e  5 ~ 5, 35 ~ E n t r e  la t e m -  
p6 ra tu re  a m b i a n t e  (de 20 ~ et  5 ~ la f luorescence s ' es t  
accrue  de 30% envi ron .  
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On the Origin of Wound A r y l a m i n o p e p t i d a s e s  

An increase  in  a r y l a m i n o p e p t i d a s e  (AAP) a c t i v i t y  
d u r i n g  t he  v e r y  f i rs t  pos t - ope r a t i ve  hou r s  has  been  dem-  
o n s t r a t e d  b o t h  h i s tochemica l ly  1 a n d  b iochemica l ly  2. 
The  in tens i f ied  A A P  a c t i v i t y  invo lves  a n  ac tua l  increase  
in t he  a m o u n t  of enzymes,  i.e. in  t h e  n u m b e r  of e n z y m e  
molecules  a p p e a r i n g  in t h e  w o u n d  p e r i p h e r y  3, ~. I t  seems 
possible  t h a t  e n z y m e  a c t i v i t y  is p a r t l y  respons ib le  for t h e  
m e d i a t i o n  of t h e  increased  va scu l a r  p e r m e a b i l i t y  a n d  
t i ssue  leucocytos is  in t h e  e a r l y  s tage  of i n f l a m m a t i o n .  
The  or ig in  of these  enzym es  - w h e t h e r  f rom t he  local  
connec t ive  t i ssue  ceils, b lood  p lasma ,  or leucocytes  - is 
the re fo re  f u n d a m e n t a l .  I t  h a s  r ecen t l y  5 been  c la imed  
t h a t  t h e  in tens i f ied  e n z y m e  a c t i v i t y  is de r ived  solely 
f rom the  i n v a d i n g  leucocytes .  

I f  t h e  increase  in A A P ' s  is rea l ly  due  to t he  leucocytes ,  
t h e i r  e n z y m e  p a t t e r n  o u g h t  to  be  q u a l i t a t i v e l y  s imi la r  
to  t h a t  in  t h e  w o u n d  t i ssue  of t h e  same  ind iv idua l .  To 
e luc ida te  t h i s  we m a d e  an  e x p e r i m e n t a l  s t u d y  on  rats .  
Blood a n d  t i ssue  samples  f rom each  a n i m a l  were processed 
s e p a r a t e l y  a n d  t h e  resu l t s  were c o m p a r e d  reciprocal ly .  
The  p r e p a r a t i o n  of t he  w o u n d  t i ssue  sample ,  t h e  c o l u m n  
c h r o m a t o g r a p h i c  procedures ,  a n d  t h e  m e t h o d  for  t h e  
e s t i m a t i o n  of t he  A A P  a c t i v i t y  h a v e  b e e n  descr ibed  
earlier3,4, 6. The  b lood leucocytes  were o b t a i n e d  f rom 
the  rats ,  g iven  10 U of h e p a r i n / g  b o d y  we igh t  i.v. The  
an ima l s  were  d e c a p i t a t e d  5 m i n  a f t e r  t h e  in jec t ion .  A b o u t  
10 m l  of whole  b lood  was o b t a i n e d  in th i s  w ay  f rom r a t s  
we igh ing  250-300 g. T he  f ina l  col lec t ing of t he  leucocytes  
was accompl i shed  b y  t he  Ficoll  f l o t a t ion  m e t h o d  7. The  
r e m a i n i n g  e r y t h r o c y t e s  were t h e n  lysed b y  h y p o t o n i c  
shock  in 0 .21% NaC1 for 30 seeS: T he  lysis was  t e r m i n a t e d  
b y  a d d i t i o n  of KC1 to a f ina l  c o n c e n t r a t i o n  of 0 .15M.  
The  leucocytes  o b t a i n e d  were  suspended  to a sma l l  
v o l u m e  of 0 . 0 1 M  tris-HC1 buffer ,  p H  7.15, a n d  d is in te-  
g r a t e d  b y  3 t i m e s  r ap id  f reezing ( - -20  ~ a n d  t hawing .  
Af te r  c e n t r i f u g a t i o n  a t  23,000 g, t h e  c lear  s u p e r n a t a n t  
f luid was used for f u r t h e r  s tudies .  

The  F igure  shows an  exam pl e  of t h e  f r a c t i o n a t i o n  of 
l eucocy te  a n d  w o u n d  t i ssue  AAP ' s .  T he  resu l t s  cons i s t en t ly  
showed  t h a t  t he  l eucocy te  p r e p a r a t i o n s  were a l m o s t  

a lways  devoid  of t he  las t  A A P  peak.  W h e n  t he  ac t ive  
f ract ions ,  f o rming  t he  las t  p e a k  a n d  s h o w n  in t he  Figure,  
were pooled and  t he  e n z y m e  p r e p a r a t i o n s  r e su l t i ng  t e s t ed  
for t he i r  ab i l i ty  to  hyd ro lyze  va r ious  a m i n o  acid 2 -naph-  
thy lamides ,  t he  resul t s  g iven  in t he  Tab le  were ob ta ined .  
The  co r re spond ing  f rac t ions  w i t h  t he  v e r y  low e n z y m e  

I 
1.000 ,~ 

I 

0.800 t 
I 
I 

" ~  0.000 ', .> 
I 

o.~oo , 

IJL 0.200 , , , , , \ / ,, 

�9 P �9 

10 20 30 ~-0 50 ~0 

fraclion number 

Fractionation of arylaminopeptidases of rat blood leucocytes (--) 
a n d  wound tissue (- - - ) ,  acting on L-methionyl-2-naphthylamide. 
Column: 10• CM-Sephadex C-50. Salt gradient: NaC1 
gradient from 0 to 1M (mixing volume 150+150 ml). Fraction 
volume: 3.2 mI. 
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The ability of the 2 enzyme preparations to hydrolyse some amino 
acid 2-naphthylamides 

2-n aphthylamide of Leucocyte -Wound tissue 
preparation preparation 
(Pool II) (Pool II) 

L-methionine 100 �9 100 
L-valine 7 50 
L-leucine 50 25 
L-alanine 44 12 
L-arginine 25 0 
L-lysine 43 0 

The numbers indicate relative hydrolytic abilities, as compared 
with the hydrolysis of L-methionyl-2-naphthylamide (~ 100). The 
hydrolyses were tested in 0.08M tris-HC1 buffer, pH 7.15. 

a c t i v i t y  d i sp layed  b y  t h e  leucocyte  p r e p a r a t i o n s  were 
also pooled.  The  Tab le  shows t h a t  t h e  e n z y m e  peaks,  
m a r k e d  ' I I '  in  t h e  Figure,  d i f fered in t h e i r  s u b s t r a t e  
specifici ty.  

D i t h i o t h r e i t o l  a c t i v a t e d  t he  w o u n d  t i ssue  A A P  b y  up  
to  500% a t  a c o n c e n t r a t i o n  of approx .  10-~M, b u t  t he  
th io l  c o m p o u n d  (at c o n c e n t r a t i o n s  f rom 1 0 - ~ M  to  10 ~M) 
h a d  no  effect  on  t h e  leucocyte  enzyme.  

W o u n d  t i ssue  A A P ' s  t h u s  differ  q u a l i t a t i v e l y  in m a n y  
respects  f rom t h e  leucocyte  enzymes.  W e  h a v e  p rev ious ly  
shown  9 t h a t  t he  w o u n d  t i s s u e  A A P ' s  also differ  f rom 
those  in serum.  T h u s  t h e  a u g m e n t e d  enzymes  in w o u n d s  
or iginate ,  to  a cons iderab le  degree, in  t h e  i n ju red  t i ssue  
itself  d u r i n g  t he  ear l ies t  pos t -ope ra t i ve  stage.  The  im- 
m i g r a t i n g  leucocytes ,  showing  a n  in tense  A A P  ac t iv i ty ,  
p a r t i c i p a t e  also in t h e  e n z y m a t i c  response.  T he  view 

t h a t  t he  in tens i f ied  enzyme  a c t i v i t y  is der ived  exclus ive ly  
f rom t h e  i n v a d i n g  leucocytes  5 m a y  be  p a r t l y  due  to  t he  
fac t  t h a t  i t  is e x t r e m e l y  di f f icul t  to  d is t inguish ,  for  
example ,  b e t w e e n  mac rophages  a n d  f ib rob las t s  b y  rou t ine  
l igh t  microscopic  p rocedures  1~ The  in i t ia l  increase  in 
enzymes  seems to  r ep re sen t  a n  a d a p t i v e  defence mecha-  
n i sm  b y  t he  local  cells as a response  to i n j u r y  1, 2,11. 

Zusammenfassung. Die H e r k u n f t  der  W u n d a r y l a m i n o -  
p e p t i d a s e n  wurde  u n t e r s n c h t ,  i n d e m  m a n  die E n z y m e  
von  L e u k o z y t e n  u n d  v o n  W u n d g e w e b e  jeweils be t  ein 
u n d  derse lben  R a t t e  vergl ieh.  N i t  Hilfe  yon  F rak t ion i e -  
r u n g  u n d  bet  de r  U n t e r s u c h u n g  ih re r  Subs t r a t spez i f i z i t~ t  
u n d  bet  A k t i v i e r u n g  d u t c h  D i t h i o t h r e i t  zeigte sich, dass  
die A r y l a m i n o p e p t i d a s e n  im W u n d g e w e b e  sich q u a l i t a t i v  
yon  d e n e n  in den  L e u k o z y t e n  un te r sch ieden .  Weft  wi t  
f r i iher  gezeigt  haben ,  dass  sich die W u n d a r y l a m i n o -  
p e p t i d a s e n  auch  v o n  d e n e n  im S e r u m  un te r sche iden ,  
k 6 n n e n  wir  den  Schluss  ziehen,  dass  die Z u n a h m e  yon  
E n z y m e n  in W u n d e n  e rheb l i ch  in d e m  g e s c h ~ d i g t e n  Ge- 
webe  se lbs t  w ~ h r e n d  der  a l le r f r i ihes ten  He i lungsphase  
h e r s t a m m t .  
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The Nature of Amino-Acid  Chloranil Complexes  

Severa l  s tud ies  h a v e  been  m a d e  p rev ious ly  of t he  UV-  
and  vis ible  spec t ra  of mixed  so lu t ions  of amino-ac ids  a n d  
ch loran i l  ( t e t r ach lo roqu inone)  l-3. I t  has  been  Suggested 
t h a t  t he  amino-ac id  in a n e u t r a l  fo rm forms  a 1 : 1 charge  
t r a n s f e r  complex  w i t h  chlorani l .  Two ob jec t ions  could  
poss ib ly  be  m a d e  to these  conclusions,  one is t h a t  t h e  
amino , ac id s  are  a l m o s t  whol ly  zwi t t e r ion ic  a t  t h e  p H ' s  
used in t he  e x p e r i m e n t s  c i ted  ~ and  t h e  o the r  is t h a t  t he  
b r o a d  fea ture less  a b s o r p t i o n  b a n d  assoc ia ted  w i t h  charge  
t r ans f e r  complexes  5 was no t observed .  To t e s t  t he  v a l i d i t y  
of t he  conclusions,  t he  I IZ-spect ra  of some amino-ac id  
ch loran i l  complexes  h a v e  been  d e t e r m i n e d  in t he  solid 
s ta te .  The  amino-ac ids  s tud ied  were glycine, serine, va l ine  
g lu t amic  acid, t y ro s in  a n d  t r y p t o p h a n .  Solid amino -ac id  
ch loran i l  complexes  were m a d e  b y  a l lowing equ imo la r  
so lu t ions  of amino -ac id  a n d  ch loran i l  in  aqueous  ace tone  
or aqueous  e t h a n o l  to  s t a n d  in t h e  d a r k  for a m i n i m u m  
of 3 days  in o rder  t h a t  t h e  i n t e r a c t i o n  shou ld  r each  an  
equi l ib r ium.  The  so lu t ions  were t h e n  e v a p o r a t e d  down  
to d ryness  a t  30~ a n d  a t  low pressure  in  a r o t a r y  
evapora to r .  The  r e su l t i ng  res idues  were b r o w n i s h  green  
in a p p e a r a n c e  a n d  a p p e a r e d  to be  homogenous .  T he  I R -  
spec t ra  of these  res idues  were o b t a i n e d  in K B r  discs 
us ing  a U n i c a m  200 G s p e c t r o p h o t o m e t e r .  These  spec t r a  
were c o m p a r e d  w i t h  t he  spec t ra  of amino -ac ids  a n d  
ch lo ran i l  s epa ra t e ly  wh ich  h a d  also been  t h r o u g h  t h e  

same  cycle of so lu t ion  and  evapora t i on .  The  spec t ra  of 
t he  complexes  showed  t he  fol lowing differences  f rom the  
i nd iv idua l  componen t s .  W h e r e a s  t he  amino-ac ids  a p p e a r  
to  be  comple te ly  zwi t te r ion ic  in t he  solid s t a t e  possess ing 
a b s o r p t i o n  b a n d s  a t  1600 cm -1 a n d  1400 cm -1 ar i s ing  
f rom t h e  COO-  group  and  b a n d s  a t  3130-3030 cm -1, 
2150 cm 1, a r o u n d  16,500 cm -1 and  be tween  1550 a n d  
1485 cm -1 assoc ia ted  w i t h  t he  NH3+ group% t h e  com- 
p lexed  amino-ac ids  h a v e  a v e r y  s t rong  b a n d  a t  1730 c m  -1 
wh ich  arises f rom the  un ion ized  COOH group t o g e t h e r  
w i t h  weaker  COOH b a n d s  a t  1410 a n d  1250 cm -~. I n  
add i t i on  t h e  b a n d s  assoc ia ted  w i t h  - N H s +  a n d  COO-  
groups  are  a b s e n t  in  t h e  complex,  all o t h e r  b a n d s  of 
t he  amino-ac ids  are r e t a i n e d  in t he  complex.  A b a n d  
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