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t h i o n e  i n h i b i t e d  t he  pe rox idase  ac t i v i t y  a t  10 -3 M.  
Over  a n d  above  t he  r eagen t s  ment ioned ,  in  t h e  t e x t  
above  c o m p o u n d s  are a d d e d  in a f ina l  c o n c e n t r a t i o n  as 
men t ioned .  

W h e t h e r  these  pe rox idases  are  iodide pe rox idase  or 
no t  was assayed  accord ing  to t h e  m e t h o d  of ALEXANDER 14. 
150 ~moles of sod ium p h o s p h a t e  buf fe r  p H  5.5, 20 ~zmoles 
of KI ,  2.4 ~moles of H~O~ a n d  an  a p p r o p r i a t e  a m o u n t  of 
e n z y m e  in a t o t a l  vo lume  of 3 ml.  Opt ica l  dens i t y  was  t h e n  
measu red  a t  353 nm.  F igure  2 shows t h a t  th i s  head  
k i d n e y  soluble  s u p e r n a t a n t  pe rox idase  s ign i f i can t ly  
oxidized iodide in to  t r i - i o d i d e .  F o r m a t i o n  of I -~ a t  
353 n m  sugges t  t h a t  t he  e n z y m e  is ac t ive  in t he  ox ida t i on  
of iodide wh ich  m e a n s  t h a t  t h y r o i d  a c t i v i t y  m a y  be  
loca ted  in t he  soluble  s u p e r n a t a n t  po r t i on  of t he  head  
k idney .  As t h e  t h y r o i d  of th i s  f ish is v e r y  diffused and ,  

iI l-developed, and  as some ear l ier  r epo r t s  conclude  t he  
i n a c t i v i W  of t h y r o i d  g land  in fishes~5, a6, th i s  iodide  
o x i d a t i o n  is v e r y  s ignif icant .  

Zusammen/assung. I n  de r  Kopfn ie re  des Te leos t ie rs  
dnabes testudineus wurde  eine besonders  hohe  Perox idase -  
Aktivi t~t t  nachgewiesen,  insbesondere  deren  I o d i d - O x y d a -  
t ion  zu Tr i - Iodid .  

D. KUIvIAR, P. DAS GUPTA a n d  
S. BHATTACHARYA 

Department o[ Zoology, Visva- Bharati University, 
Santinihetan (West Bengal, India), 10 November 1972. 

14 N. ,~V[. ALEXANDER, Analyt. Chem. 4, 341 (1962). 
~ O. B~RG and A. GORB.~AN, Proe. Soc. exp. biol. Med. 86, 156 (1954). 
16 p. y.  FORT~NE, Nature, Lond. 178, 98 (1956). 

Col lagen  B i o s y n t h e s i s  in v i tro  and the  C o n s e q u e n c e s  of Bac ter ia l  C o n t a m i n a t i o n .  
S tud ie s  on  Vascu lar  Connec t ive  T i s s u e  in Rabbi t s  

The  col lagen b iosyn thes i s  in  connec t ive  t i ssue  of va r ious  
organs  has  been  s tud ied  ex tens ive ly  in t he  l a s t  decade.  
One of t he  m e t h o d s  used  for th i s  pu rpose  has  been  t h e  
m e a s u r e m e n t  of t he  syn thes i s  of 14C-hydroxyprol ine f rom 
14C-proline, as comple t e ly  descr ibed for t h e  sk in  b y  UITTO 1. 

Normal ly ,  an t ib io t i c s  are added  to  i n c u b a t i o n  sys t ems  
in v i t ro  to  e l imina te  a poss ible  effect  of bac te r i a l  con ta -  
m ina t i on .  To t he  au tho r s  knowledge,  however ,  no  syste-  
m a t i c  s tud ies  h a v e  been  p u b l i s h e d  on t he  effect  of bac te -  
r i a  on  t h e  a n a l y t i c a l  sys tem.  F u r t h e r m o r e ,  a n  effect  of 
added  an t ib io t i c s  per  se on  t he  b iosyn thes i s  of col lagen 
and  e las t in  c a n n o t  be  excluded.  

The  a im of t he  p re sen t  i n v e s t i g a t i o n  was to  c o m p a r e  t he  
resu l t s  o b t a i n e d  u n d e r  s ter i le  cond i t ions  and  those  in  t he  
p resence  of bac ter ia .  

Material and methods. Male a lb ino  rabb i t s ,  a b o u t  5 
m o n t h s  old a n d  weighing  a b o u t  3 kg, were fed a commerc i a l  
chow and  sacrif iced b y  a n  a n i m a l  pistol .  The  ha i r  of t h e  
a b d o m i n a l  wal l  was  washed  w i t h  60 % e thanol ,  w h e r e u p o n  
t he  skin  was  cu t  w i t h  a s ter i le  pa i r  of scissors. 

Ster i le  cond i t ions :  W i t h  a new steril'e pa i r  of scissors, t he  
t h o r a x  a n d  a b d o m e n  were opened  and  t he  a o r t a  was  dis- 
sec ted  free w i t h  a t h i r d  set  of s ter i le  i n s t r u m e n t s .  T he  a o r t a  
was  i m m e d i a t e l y  t r ans fe r r ed  to  a s ter i le  Krebs -R inge r -  
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Fig. 1. DP1K l~C-proline incorporation in intima media of rabbit 
aorta per 2000 ~zg hydroxyproline as function of incubation time. 
A, Bacteria present; 0, Bacteria not present. 

B i c a r b o n a t e  so lu t ion  p laced  in a s ter i le  1 m 3 i n c u b a t o r  
t h r o u g h  wh ich  a l a m i n a r  air  flow was led. All t he  follow- 
ing m a n i p u l a t i o n s  were done  w i t h i n  t h i s  s ter i le  i ncuba to r .  
The  f u r i E s - m e d i a  p a r t  of t he  a o r t a  was  isola ted as des- 
c r ibed  b y  LORENZEN 8, and  t h e n  sliced para l le l  to  t h e  axis  
of t h e  a o r t a  in  e igh t  0.8 m m  b r o a d  s t r ips  us ing  para l le l  
razor  b lades  and  a m a n u a l  vice.  

The  t issue-sl ices were t r an s f e r r ed  to s ter i le  t u b e s  con- 
t a i n i n g  2 ml  of a K r e b s - R i n g e r - B i c a r b o n a t e  m e d i u m  s, 
20 m M  N - 2 - h y d r o x y - e t h y l p i p e r a z i n e - N i - 2 - e t h a n e s u l  - 
phon ic  acid (Hepes) p i t  7.4, 20 m M  glucose a n d  2.5 ~Ci 
L-14C-proline (New E n g l a n d  Nuc lea r  Coopera t ion .  tZadio- 
chemica l  p u r i t y  g rea te r  t h a n  99.5%. U n i f o r m l y  labelled).  

The  t ubes  were asep t ica l ly  s toppered ,  p laced  in  a Water- 
b a t h  and  s h a k e n  a t  37 ~ for 12 h unless  o the rwise  s ta ted .  
T h e  t i m e  t a k e n  f rom w h e n  t h e  a n i m a l  was  sho t  un t i l  t h e  
t u b e s  were s toppe red  was 4 -5  rain.  A t  t h e  end  of t h e  incu-  
b a t i o n  per iod  samples  of t h e  i n c u b a t i o n  m e d i u m  were re- 
m o v e d  for bac t e r i a l  e x a m i n a t i o n  in a bac ter io logica l  la- 
bo ra to ry .  The  i n c u b a t i o n  t ubes  were s tored  a t  - 2 0 ~  
un t i l  b iochemica l  e x a m i n a t i o n ,  wh ich  was pe r fo rmed  up  to  
2 weeks la ter .  

Bac te r i a l  cond i t ions  : The  same procedures  as descr ibed  
above  were used  excep t  t h a t  on ly  1 pa i r  of scissors was  
used and  t h a t  t he  i n c u b a t o r  was  n o t  used. No b a c t e r i a  
were  added  to  t h e  s ter i le  i n c u b a t i o n  m e d i u m  a n d t h e  t r ea t -  
m e n t  of t he  t i ssue  could b e s t  be  descr ibed  as 'as  s ter i le  as 
possible ' .  Bac t e r i a l  e x a m i n a t i o n s  were done  w i t h  one in-  
ocu la t ion  s t ick  f rom each  of t he  samples  a t  t h e  end  of t he  
i n c u b a t i o n  t ime,  as well  as f rom t h e  14C-proline ba~cch a n d  
t he  r e m M n i n g  i n c u b a t i o n  med ium.  All i nocu la t i on  s t i cks  
were t a k e n  to  a bac ter io logica l  l a b o r a t o r y  ~ and  n u m e r o u s  
a m o u n t s  of bac t e r i a  were t a k e n  as a n  i ndex  of con t ami -  
na t ion .  

Af ter  s torage  a t  - 2 0  ~ all  samples  were t r e a t e d  equa l ly  
as follows. The  samples  were  homogen ized  in 13 m l  w a t e r  
in  a Vi rTis  '45 '  a t  h i g h  speed for  10 min .  T h e  t e m p e r a t u r e  
s u r r o u n d i n g  t h e  v ia l  was  k e p t  a t  - 6  to  - 8  ~ t h u s  keep ing  
t he  t e m p e r a t u r e  inside t h e  sample  a t  a b o u t  + 2  ~  

1 JouNI UITTO, Doctoral Thesis, Helsinki 1970. 
I. LOI~ENZEN, Proe. See. exp. Biol. Med. 102, 4~0 (1959). 

3 H. F. DEnlJccA and P. P. COHEN, in Manometric techniques (Eds. 
W. W. U~iBREIT, R. H. BURRIS and J. F. STAUFFER; Burges, 
Minneapolis 1964), p. 131. 
The University Hospital (Rigshospitalet) of Copenhagen. 
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Al iquots  were t aken  f rom the  homogena t e  for de te rmi -  
na t ion  of to ta l  hyd roxyp ro l i ne  and  e -amino  ni t rogen.  The 
r ema inde r  was d ia lyzed overn igh t  agains t  cold runn ing  
t ap -wa te r ,  hydro lysed ,  evapora ted ,  d issolved in wa te r  and  
e x a m i n e d  for  to ta l  ~C-ac t iv i ty  according to PROCKOP and  
EBE~T 5, and  for ~C-hydroxypro l ine  according  to  J u r a  
and  PROCI(OP 6 wi th  the  following modif ica t ions :  1 . 0 . 2 5 M  
ch lo ramin  T was used ins tead  of 0.2 M because in separa te  
assays  i t  was found  t h a t  the  recovery  was max ima l  using 
0.25M, 2. a f ter  pass ing t h rough  the  columns only  15 nil of 
t he  to luene were counted  in a sc int i l la tor  vial  giving higher  
coun t ing  efficiency. All vials were coun ted  in a B e c k m a n n  
LS 250. 

W h e n  analys ing  for ~C-hydroxypro l ine  in the  presence  
of large a m o u n t s  of a~C-proline, some of the  measured  ra- 
d ioac t iv i ty  is due to ~aC-proline ~. Correct ion for th is  was 
m a d e  by  sub t r ac t i ng  'b l ind  values '  f rom observed values. 
In  each expe r imen t  b l ind  values were de t e rmined  by  
add ing  ~C-prol ine to hydro lysed  nonrad ioac t ive  samples  
in a m o u n t s  which  cor responded to  the  to ta l  ~C-ac t iv i ty  of 
t he  ~C-prol ine  incuba ted  samples.  

In  order  to  de t e rmine  the  o p t i m u m  p i t ,  t he  incorpora -  
t i on  of ~C-prol ine  and  syn thes i s  of ~C-hydroxypro l ine  was 
measured  at  d i f fe rent  p H  values - f rom pI-t 6.6 to 8.2. All 
t he  incuba t ions  were done under  steri le condi t ions  wi th  
a 12 h incuba t ion  per iod to t e s t  t he  va l id i ty  of the  incu- 
ba t ion  sys tem.  

Total  hyd roxypro l i ne  and  ~ amino  ni t rogen.  Samples  
for de t e rmina t i on  of hyd roxypro l i ne  as well as e -amino 
n i t rogen  were hydro lysed  in 6 N HC1 at  136 ~ for 6 h. The 
hyd roxypro l i ne  was analysed  by  the  JASlN and ZIF~ me th -  
od ~ and  the  ~-amino n i t rogen according to the  RUBIN- 
STEIN and P~YC~ m e t h o d  ~. All samples  were run  in dupli-  
cate.  

If  p r o t e i n : h y d r o x y p r o l i n e  ra t io  in one sample  f rom a 
series var ied  more  t h a n  2 S.D. f rom the~mean, the  ana ly-  
sis of e -amino n i t rogen and  hyd roxypro l i ne  was repeated .  

Results.  Figure  I shows t h a t  in t he  presence  of bac te r ia  
t he  incorpora t ion  of ~C-prol ine  in to  r abb i t  aor tas  was 
10-15 t imes  h igher  af ter  12 h of incuba t ion  t h a n  under  the  
s ter i le  condi t ions ,  and  t h a t  a t r e m e n d o u s  ~C-prol ine  up- 
take  takes  place be tween  4 and  8 h of incubat ion .  This was 
in con t ras t  to the  con t inuous ly  progress ing incorpora t ion  
seen under  steri le condi t ions .  

The fo rma t ion  of a4C-hydroxyproline under  sterile con- 
d i t ions  reached a p la teau  af ter  12 h (Figure 2). T h e s l i g h t  
decline which  seemed to occur af ter  18 h was insignif icant  
( P  < 0.2). These values  were lower a t  all incuba t ion  pe- 
r iods  _ 8 h t h a n  those  found in the  presence  of bacter ia .  
W h e n  bac te r ia  were present ,  the  values found  af ter  12 h of 
incuba t ion  were h igher  t h a n  those  found a l te r  shor te r  or 
longer  incubat ion .  

The t y p e  of bac te r ia  p resen t  in t he  expe r imen t s  var ied  
f rom expe r imen t  to exper iment ,  bu t  less so f rom sample  
to  sample  wi th in  one exper iment .  The Gramnega t ive  bac- 
te r ia  a lways d o m i n a t e d  and  more  t h a n  2 types  were re- 
gular ly p re sen t  in t he  same sample.  ]Bacterial con tamina -  
t ion  was found  ne i the r  in the  z4C-protine ba tches  nor  in the  
incuba t ion  m e d i u m  before t he  incubat ion .  

The Table  shows incorpora t ion  and hyd roxy l a t i on  of 
~C-prol ine  in sterile aor t ic  slices af ter  12 h of incuba t ion  

w i t h  d i f ferent  p H  in  the  incuba t ion  sys tem.  At  p H  7.4 
�9 b o t h  incorpora t ion  and  hyd roxy la t i on  were maximal .  

Discussion.  ]Bacterial con t amina t i on  increased b o t h  the  
�9 incorpora t ion  and  hyd roxy l a t i on  of t~C-proline in the  in 

vi t ro  analyses of the  collagen and elast in b iosynthes i s  in 
the  aort ic  wall. T h a t  t he  incorpora t ion  was e levated  was 
no t  surpr is ing since prol ine  is ub iqui tous  also in bacter ia l  
prbteins% }3ut as hyd roxypro l i ne  has  been  isolated only  
f rom a few bacter ia l  s t ra ins  ~, it  m igh t  be possible t h a t  the  

Incubation pH Per cent ~c S.E.M. of the pH 7.4 value 

Incorporation (n) Hydroxylation (n) 

6.6 9.3 ~5 1.0 (4) 10.9 :~ 3.6 (4) 
7.0 59.4 :J: 13.1 (4) 53.2 :k 13.3 (6) 
7.2 78.6 + 25.2 (5) 76.4 ~_ 20.3 {6) 
7.4 100.0 -L 6.9 (11) 100.0 :t: 6.1 (11) 
7.6 72.8 ~: 14.8 (6) 65.7 :k 16.1 (6) 
7.8 54.5 • 7.4 (6) 64.6 ~: 12.2 (6) 
8.2 18.5 ~ 6.6 (5) 14.9:1:4.6 (6) 

Incorporation of 14C-proline and hydroxylation os 14C-proline 
(14C-hydroxyproiine) in fatima-media of rabbit aorta per 2000 btg 
hydroxyproline at different pH. Incubation time 12 h. Bacteria not 
present. At pH 7.4 the incorporation value was 555.000 dpm. The 
hydroxylation value was 12.100 dpm. 

14C-hydroxyproline was syn the t i zed  in t he  aort ic  slices. 
Since I4C-hydroxyproIine syn thes i s  a f te r  12 h were signif- 
i can t ly  h igher  wi th  bacter ia l  con t amina t i on  t h a n  wi th-  
out, i t  seems possible t h a t  bac te r ia  can accelerate  the  t*C- 
hyd roxypro l i ne  synthes is  in r ab b i t  aorta.  OLSSON and 
NECHELEZ I~ MEIER 11 and JACKSON et al. t~- have found 
that bacterial pyrogens increased the production of colla- 
gen. Recently CASTOR la has reported that in rheumatic 
tissues the collagen biosynthesis was stimultated by Gram- 
negative bacteria but not by Grampositive. 

The declining laC-hydroxyproline values after 12 h of 
incubation in the presence of bacteria is taken as an index 
of degradation of hydroxyproline-containing peptides, 
probably accelerated by bacterial collagenase. 

The plateau of non-dialysable 14C-hydroxyproline syn- 
thetized under sterile conditions, which is reached after 

g D. J. PROCIKOP and P. S. EB~Rr Analyt. Biochem. 6, 263 (1963). 
6 K. J,OVA and D. J. PROCKOP, Analyt. Bioehem. 15, 77 (1966). 
7 j .  E. JASIN and M. ZIFF, Proe. Soe. exp. Bioi. Med. 110, 837 (1962). 
8 H. M. RUBI~CSTEIN and J. D. PRYcz, J. clin. Path. 12, 80 (1959). 
9 E. ADA~aS, Int. Rev. connect. Tissue Res. 5, 1 (1970). 

10 W. H. OLSSON and H. NECK~LEX, Am. J. dig. Dis. 20, 372 (1953). 
n R. MEIER, Chemistry a~d Biology o/ Mucopolysaccharides (Ciba 

Foundation 1958), p. 157. 
x2 D. S. JACKSOn', D. B. FLICKINGER and J. B. DIJNPI~y, Ann. N.Y. 

Aead. Sei. 86, 943 (1960). 
xa C. W. CASTOR, Biology o/the Fibroblast (Sigrid Jus61ius Foundation 

Symposium, Turku, Finland 1972), in press. 
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Fig. 2. DPM 14C-hydroxyproline in intima-media of rabbit aorta per 
2000/zg hydroxyproline as function of incubation time. &, Bacteria 
present; O, Bacteria not present. 
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12 h of i ncuba t ion ,  is in  a g r e e m e n t  w i t h  t he  resul t s  of 
JouNI  UITTO 1 a n d  JUKKA UITTO 1~. The  con t inuous  pro-  
gress in  t he  i n c o r p o r a t i o n  of ~C-pro l ine  was in accordance  
to the experiments of Y~I~ et al. ~. It is possible that pro- 
tocollagen proline hydroxylase was inactivated before the 
incorporation of ~C-proline was finished. The pH de- 
pendency of the incorporation and hydroxylation and the 
same optimal pH value was found earlier in studies of dif- 
ferent connec t ive  t issues ~, l~, ~x. Th i s  ind ica tes  a s imi l a r i t y  
be tween  t he  m e t a b o l i c  processes u n d e r  s t u d y  ~s. 

Zusammen/assung. Mit  B a k t e r i e n  im I n k u b a t i o n s m e -  
d ium wurde  eine 10-bis 15-fache E r h 6 h u n g  def  ~aC-Prolin- 
I n k o r p o r a t i o n  u n d  eine s t imu l i e rende  W i r k u n g  der  ~aC- 
I - tyd roxypro l in -Syn these  gefunden.  Diese t 3eobach tungen  
zeigen, dass  s ter i le  B e d i n g n n g e n  n o t w e n d i g  sind,  u m  fal- 

sche Schluss fo lgerungen  d u t c h  die U n t e r s u c h u n g  des 
K o l l a g e n m e t a b o l i s m u s  m i t  ~C-Prolin•  in  v i t ro  zu 
ve rmeiden .  

R. ~IANTHORPE 

Med. Department C, Amtssygehuset i Gento/te, 
Niels A ndersensve] 65, DK-2900 Hellerup and 
The Connective Tissue Research Laboratory, 
Dermatologic Department H, Rigshospitalet, 
Copenhagen (Denmark), 26 February 7973. 

14 JUKKA UITTO, Acta odont, scand. 29, 609 (1971). 
is p. YEF, S. G,:LLANDER and R. B. RT:CKER, Experientia 28, 508 

(1972). 
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Evidence for the Excret ion  of 2 - P h e n y l e t h y l a m i n e  Glucuronide  in H u m a n  Urine ~ 

The  presence  of 2 - p h e n y l e t h y l a m i n e  (PEA),  as a 
n o r m a l  c o n s t i t u e n t  of h u m a n  ur ine,  was  f i rs t  r epo r t ed  b y  
JEPSON et  al. 2. I t s  levels are of medica l  i n t e r e s t  because  i t  
is increased  in p h e n y l p y r u v i c  o l igophren ia  a and  in t he  
m a n i c  p h a s e  of m a n i c  depress ive  psychos is  4, and  decreased  
in p a t i e n t s  w i t h  endogenous  depress ion  5-v, The  i d e n t i t y  
of P E A  in  h u m a n  u r ine  s, b r a i n  9, a n d  in  p e r i p h e r a l  
o rgans  1~ h a s  been  a sce r t a ined  b y  us us ing  a v a r i e t y  of 
p rocedures  e.g., UV-,  mass  and  I R-  spect roscopy.  I t s  
occurrence  in  an ima l s  o the r  t h a n  m a n  h a s  been  r epo r t ed  
b y  o the r s  a n d  ourselves  us ing  UV-11, ~2, mass  and  I R -  
spec t roscopy  ~a and  b y  gas- l iquid  c h r o m a t o g r a p h i c  pro-  
cedures  ~a. However ,  l i t t l e  is as ye t  k n o w n  a b o u t  t he  
m e t a b o l i s m  of P E A  in vivo.  More  recent ly ,  BOVLTON and  
MILWARD ~ found  t h a t  in  a d d i t i o n  to free P E A ,  h u m a n  
ur ine  c o n t a i n s  c o n j u g a t e d  forms  of P E A :  t he  n a t u r e  of 
t h e  con juga t e s  is u n k n o w n .  I n  t h i s  paper ,  we r e p o r t  
ev idence  for sugges t ing  t h a t  a t  leas t  one fo rm of t h e  
P E A  c o n j u g a t e  excre ted  in  h u m a n  u r ine  is /?-PEA 
glucuronide .  

Materials and methods. Mor n i ng  ur ine  sample  (100 to  
300 ml) f rom hea l thy ,  n o n - m e d i c a t e d  h u m a n  vo lun tee r s  
were col lected in to  p las t i c  v ia ls  c o n t a i n i n g  5 m l  of a 1% 
so lu t ion  of b e n z a l k o n i u m  chloride,  a n d  used sho r t l y  a f t e r  
collection.  U r i n e  samples  o b t a i n e d  f rom 10 sub jec t s  were 
pooled before  expe r imen t ,  a n d  lots  of 100 ml  of u r ine  were 
used in  each  d e t e r m i n a t i o n .  

Af te r  b r i ng ing  t he  u r ine  p i t  to  12.5 w i t h  1 N N a O H ,  
excess 15 ml  1 N N a O t I  were  added  to  m a x i m i z e  t he  
r e m o v a l  of amines  o the r  t h a n  ]PEA. Free  P E A  was 
e x t r a c t e d  f rom the  u r ine  in to  100 m l  spec t rog rade  n- 
hexane .  The  P E A  in t h e  organic  so lven t  was  t h e n  
e x t r a c t e d  in to  10 ml  0.8 N HC1; 9 ml  of t h i s  acid e x t r a c t  
were used for  t he  q u a n t i t a t i v e  d e t e r m i n a t i o n  of P E A  
us ing  t he  m e t h o d  of MOSNAI~ and  INWANG t~ 

TO d imin i sh  t he  poss ib i l i ty  of u r i n a r y  g lucuronidase  
in te r fe r ing  w i t h  t h e  assays,  u r i n a r y  enzymes  were 
i n a c t i v a t e d  b y  i n c u b a t i n g  t h e  ur ine  s amples  a t  65 ~ for  
1/2 h in  a w a t e r  b a t h .  The  ur ine  s am p l e s  were t h e n  cooled 
to room t e m p e r a t u r e  a n d  f i l te red  t h r o u g h  W h a t m a n  
No. 4 f i l te r  paper .  The  f i l t r a t e  was  d iv ided  in to  3 a l iquo ts  
to  be  used  in  t h e  fol lowing e x p e r i m e n t s :  a) e x t r a c t i o n  
a n d  d e t e r m i n a t i o n  of free P E A  as descr ibed above,  fol- 
lowed b y  acid hydro lys i s  (addi t ion  of c o n c e n t r a t i o n  t tCI  
a n d  h e a t i n g  in  a w a t e r  b a t h  a t  100~ for 30 rain) of t h e  
con juga t e  subs tances  r e m a i n i n g  and  s u b s e q u e n t  e x t r a c t i o n  
a n d  d e t e r m i n a t i o n  of t h e  P E A  freed b y  th i s  hydro lys i s  
( con juga ted  :PEA); b) acid hydro lys i s  (as descr ibed  

above)  of t he  u r ine  fol lowed b y  e x t r a c t i o n  a n d  de te r -  
m i n a t i o n  of P E A  (free a n d  con juga ted)  ; c) e x t r a c t i o n  a n d  
d e t e r m i n a t i o n  of P E A  f rom ur ine  samples  t r e a t e d  w i t h  
f i -glucuronidase as follows: 100 ml  lots  of t h e  u r ine  
sample  were b r o u g h t  to  p H  5.3 w i t h  ace t a t e  buffer .  5 ml  of 
a 5% so lu t ion  of f l -glucuronidase (50,000 u n i t s ;  K & K 
Labs.)  in  sod ium a c e t a t e  buf fe r  were  added ,  a n d  t he  
f lask was  i n c u b a t e d  w i t h  s h a k i n g  for 1 h in  a w a t e r  b a t h  
m a i n t a i n e d  a t  37~ E n z y m e  a c t i v i t y  was s topped  b y  
a d d i n g  10 ml  of 2 M NH~OH.  

Results and discussion. As shown  in t he  Table ,  t o t a l  P E A  
(free a n d  con juga ted)  o b t a i n e d  a f te r  acid hyd ro lys i s  
(551 vg/1) was  a l m o s t  iden t i ca l  to  t h e  sum of t h e  free and  
c o n j u g a t e d  forms  of P E A  o b t a i n e d  sepa ra t e ly  (568 ag/l)  
a n d  was also s imi la r  to  t he  va lue  o b t a i n e d  (515 ~g/l) 
w h e n  f l -glucuronidase was s u b s t i t u t e d  for  HC1 in t he  
hydro lys i s ,  i n d i c a t i n g  t h a t  m o s t  u r i n a r y  c o n j u g a t e d  P E A  
exis t  as i t s  fl-glucuronide. The  obse rved  excre t ion  r a t e s  
for free P E A  were c o m p a r a b l e  to  those  o b t a i n e d  b y  o the r  
i nves t iga to r s  us ing  a f luoromet r i c  m e t h o d  ~ (mean  
336 [~g/24 h ;  r ange  105-775) and  gas c h r o m a t o g r a p h y  ~5 
(mean  450 [zg/24 h ;  r ange  116-1420).  Lower  va lues  were 
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