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P l a s m a  a n d  U r i n a r y  A s c o r b i c  A c i d  L e v e l s  in  t h e  P o s t o p e r a t i v e  P e r i o d  

Ascorbic  acid is specif ical ly requ i red  in t h e  syn thes i s  
of collagen, besides  i ts  va r ious  o the r  roles in  m e t a -  
bolism1, 2. I t  is k n o w n  t h a t  in  scorbu t ic  cond i t i on  t h e  
hea l ing  proces  s i s  de layed  3,4, wh ich  m a y  b e  due  to  t h e  
inab i l i ty  of t h e  scorbu t i c  a n i m a l  to  p roduce  the  in ter -  
cel lular  s u b s t a n c e  of t he  connec t ive  t issue.  This  is sub-  
s t a n t i a t e d  b y  t h e  f ind ing  t h a t  ascorbic  acid is r equ i red  
for t h e  m a i n t e n a n c e  of col lagen 5. F u r t h e r ,  t he  col lagen 
syn thes i s  is e n h a n c e d  b y  t he  a d m i n i s t r a t i o n  of ascorbic  
acid in scorbu t ic  guinea-pigs  e-s. However ,  t h e  exac t  
m e c h a n i s m  of i t s  i n v o l v e m e n t  in  th i s  s tep  is no t  known.  

W e  r epor t  here  t h e  levels of p l a s m a  a n d  u r i n a r y  
ascorbic  acid a f t e r  a d m i n i s t e r i n g  500 m g  of v i t a m i n  C to  
p a t i e n t s  u n d e r g o i n g  a b d o m i n a l  su rge ry  to see w h e t h e r  
t he  r a t e  of i ts  u t i l i za t ion  m a y  be  used  as a m eas u re  of 
col lagen syn thes i s  in  t he  p o s t o p e r a t i v e  period.  

Ten  female  p a t i e n t s  of a n  age of 28-35 years  unde r -  
going a b d o m i n a l  su rge ry  were  selected for t h e  p r e sen t  
s tudy .  Before  t h e  ope ra t ion  24 h ur ine  was col lected a n d  
5 ml  of b lood  was w i t h d r a w n ;  a n d  t he  ascorbic  acid level  
in  b o t h  b lood -p l a sma  a n d  ur ine  was e s t i m a t e d  colori- 
me t r i ca l l y  accord ing  to  t he  m e t h o d  of R o ~  9 us ing  
2, 4 -d in i t r opheny lhyd r az i ne .  E a c h  p a t i e n t ,  a f t e r  t h e  sur-  
gery, was  t h e n  a d m i n i s t e r e d  500 m g  of v i t a m i n  C dai ly  
s t a r t i n g  f rom t h e  1st up  to  t he  9 th  p o s t o p e r a t i v e  d a y  a n d  
t he  levels of p l a s m a  a n d  u r i n a r y  ascorbic  acid were  
d e t e r m i n e d  9 a t  3rd, 6 th  a n d  9 th  p o s t o p e r a t i v e  days.  
The  c o n c e n t r a t i o n  in  each  sample  was  o b t a i n e d  f rom a 
s t a n d a r d  cu rve  Which was p r e p a r e d  each  t i m e  a n d  was 
l inear .  The  d a t a  were expressed  aS m g  ascorbic  acid/100 ml  
p l a s m a  a n d  m g  ascorbic  ac id /24 h of ur ine.  Care was 
t a k e n  n o t  to  s u p p l e m e n t  t h e  d ie t  of t he se  p a t i e n t s  w i t h  
a n y  f ru i t s  of t h e  c i t rus  f ami ly  d u r i n g  t h e  per iod  of th i s  
s tudy .  Or ig ina l  va lues  (Table) for  p l a s m a  a n d  u r ine  are 
w i t h i n  t h e  r a n g e  as descr ibed  for  n o r m a l  people  b y  
HARPER 10. 

Ascorbic  acid level  of p l a s m a  in p o s t o p e r a t i v e  per iod  
decreased  sha rp ly  be t w een  t he  3rd a n d  6 th  day  fol lowed 
b y  no  s ign i f ican t  change  t i l l  t h e  9 th  d a y  (Figure).  Level  
of u r i n a r y  excre t ion  of ascorbic  acid, un l ike  t h a t  of 

Z3 

0.9 
r 
o_ 

0.3 

I t 

Post operative o~s 

90 

~o 

a z a  

Plasma (�9 and urinary (&) ascorbic acid levels (mean 4-S.E.M.) 
of 10 postoperative patients. Q, plasma and A, urinary aseorbic 
acid concentrations of the same cases before operation. 

p lasma,  r e m a i n e d  a l m o s t  u n c h a n g e d  b e t w e e n  t he  3rd 
a n d  6 th  day  a n d  t h e n  decl ined s igni f icant ly .  The  va lues  
for u r i n a r y  ascorbic  acid on  t h e  9 th  d a y  were t he  s ame  
as t hose  o b t a i n e d  for  con t ro l  sub j ec t s  (Table  a n d  Figure) .  
I t  is w o r t h  n o t i n g  t h a t  even  t h o u g h  500 m g  of v i t a m i n  C 
was  a d m i n i s t e r e d  da i ly  to  these  pa t i en t s ,  t he re  Was a 
fall in  p l a s m a  c o n c e n t r a t i o n  in t h e  ea r ly  per iod  of w o u n d  
heal ing.  The  p l a s m a  level  t h e n  r e m a i n e d  c o n s t a n t  a n d  
a p p r o a c h e d  t h e  or ig ina l  value.  

Thus ,  t he  r e l a t ionsh ip  b e t w e e n  p l a s m a  and  u r i n a r y  
level  of ascorbic  acid is s t rong ly  sugges t ive  of t h e  r ap id  
u t i l i za t ion  of t h i s  v i t a m i n  in t he  p o s t o p e r a t i v e  per iod  
p r e s u m a b l y  for  t h e  syn thes i s  of col lagen a t  t h e  s i te  of 
t h e  wound .  I t  m a y  be  conc luded  t h a t  a d m i n i s t r a t i o n  of 
v i t a m i n  C in t h e  p o s t o p e r a t i v e  per iod  m a y  lead to a 
qu icker  hea l ing  as ascorbic  acid enhances  t he  pro l ine  
hyd roxy l a se  d e p e n d e n t  convers ion  of pro l ine  to  h y d r o x y -  
prol ine  for t h e  syn thes i s  of newly  fo rming  col lagen in t h e  
v i c in i ty  of t h e  w o u n d  11,1~. 

Plasma and urinary ascorbic acid levels in normal individuals 

No. Plasma ascorbic acid Urinary ascorbie acid 
level (rag/100 ml) level (mg/24 h) 

1 1.10 33.99 
2 2.05 45.21 
3 1.50 40.12 
4 1.30 37.00 
5 1.70 42.20 
6 1.90 33.99 
7 1.30 42.20 
8 1.55 45.21 
9 2.65 36.09 

10 1.85 40.03 
Average 1.69 39.60 
S.D. 0.434 3.98 
S.E. 0.137 1.25 

Zusammen[assung. Der  P l a s m a -  u n d  der  UrJn -Askorb in -  
sXurespiegel w u r d e n  w ~ h r e n d  de r  p o s t o p e r a t i v e n  Pe r iode  
n a c h  tAglicher Z u f u h r  y o n  500 m g  V i t a m i n  C be i  P a t i e n -  
t e n  ko lo r ime t r i s ch  gemessen.  Der  schnel le  V e r b r a u c h  des 
V i t a m i n s  m a c h t  e inen  A s k o r b i n s ~ u r e b e d a r f  zur  Kol lagen-  
syn these  a m  Or t  der  W u n d e  wahrsche in l ich .  
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