
[15, VII I .  1957] Kurze  Mi t te i lungen  - Br ief  Repo r t s  

Complemen t  f ixa t ion  t i ters  

319 

A n t i g e n  

Type 5 crude ant igen . . . . . .  
Type 5 purified antigen . . . . .  
Type 3 crude antigen . . . . . .  
Type 3 purified ant igen . . . . .  
Type 7 crude antigen . . . . . .  
Type 7 purified antigen . . . . .  

Serum from rabbits " nized 
with crude antigens from types 

> 128 
32 

4 5 

> 128 i> 128 > 128 
64 32 32 

n. t.* 
n . t .  
r l . t .  
l l . t .  

S e r u m  f rom r a b b i t s  i m m u n i z e d  

16 
4 

16 
16 

8 
8 

with purified antigens front types 

4 5 7 

4 128 16 
2 64 4 

32 32 16 
4 32 8 
8 32 8 
4 32 8 

* n.t.  : n o t  tes ted.  

Unt rea t ed  t i s sue  c u l t u r e  f lu ids  of t he se  v i ruses  (c rude  
antigens) a n d  f l u o r o c a r b o n  t r e a t e d  cu l tu res  (pur i f ied  
antigens) were  used  r e spec t ive ly .  T he  four  t y p e s  of 
adenoviruses  h a d  b e e n  g r o w n  in  cu l tu re s  of H e L a  cells 
until c o m p l e t e  ce l lu la r  d e g e n e r a t i o n  occurred .  T he  c rude  
antigens cons i s t ed  of t h e  whole  c u l t u r e  f luids  a n d  were  
used to  i m m u n i z e  r a b b i t s  b y  m e a n s  of f ive semi -week ly  
in t ravenous  i n j e c t i o n s  of 1.5 ml  each,  t h e  r a b b i t s  b e i n g  
bled one week  a f t e r  t h e  l a s t  i n j e c t i o n L  Fo r  t he  p r e p a r a -  
tion of t h e  pur i f i ed  a n t i g e n s ,  t h e  c u l t u r e  f luids  a n d  cel- 
lular debr is ,  f i r s t  h o m o g e n i z e d  in a T e n B r o e c k  gr inder ,  
were m i x e d  w i t h  a n  e q u a l  v o l u m e  of 1, 2 -d i f luoro te t r a -  
ch lore thane  ( F r e o n  112, D u  P o n t  de  Nemours ) ,  w h i c h  
had been  d i s so lved  in n - h e p t a n e  u n t i l  a specif ic  g r a v i t y  
of 1.30 was  o b t a i n e d .  T h e  m i x t u r e s  were  b l e n d e d  a t  t o p  
speed in a S e r v a t l  O m n i - M i x e r  d u r i n g  3 m i n  in  t h e  cold. 
The h o m o g e n a t e s  were  t h e n  c e n t r i f u g e d  a t  1,500 r .p .m.  
for 15 min .  T h e  c l ea r  a q u e o u s  u p p e r  layers ,  c o n t a i n i n g  
theviruses ,  were  f u r t h e r m o r e  c e n t r i f u g e d  a t  26,000 r .p .m.  
for 60 m i n  in  h e a d  No. 40 of t h e  Sp inco  cen t r i fuge .  
The s u p e r n a t a n t  f lu ids  c o n t a i n i n g  m o s t  of t h e  g r o u p -  
specific c o m p l e m e n t  f ix ing  ' so lub le '  a n t i g e n  4 were  
discarded a n d  t h e  s e d i m e n t s ,  c o n t a i n i n g  t he  v i ra l  
antigens, were  r e s u s p e n d e d  in  a v o l u m e  of H a n k s '  
balanced sa l t  s o l u t i o n  suf f i c ien t  to  a ch i eve  a t en - fo ld  
concen t ra t ion  of t h e  o r ig ina l  cu l tu re .  These  suspens ions  
were used for  i m m u n i z i n g  r a b b i t s  b y  m e a n s  of f ive semi-  
weekly i n t r a v e n o u s  i n j ec t i ons  of 0.25 ml  each.  T h e  
rabbits were  b led  one  w e e k  a f t e r  the  l a s t  in jec t ions .  Fo r  
the c o m p l e m e n t  f i x a t i o n  tes t s ,  t h e  a n t i g e n s  were  pre-  
pared f rom t y p e s  3, 5 a n d  7 adenov i ruses .  T h e  v i ruses  
were g rown  in  c u l t u r e s  of H e L a  cells;  a f t e r  c o m p l e t e  
cellular d e g e n e r a t i o n ,  t h e  whole  cu l tu re s  were  h o m o g -  
enized in a T e n B r o e c k  gr inder .  One  ha l f  of each  c u l t u r e  
was used as  s u c h  (c rude  an t igens ) .  T h e  o t h e r  ha l f  was  
treated w i t h  f l u o r o c a r b o n  a c c o r d i n g  to  t h e  p r o c e d u r e  
described a b o v e  (pur i f i ed  an t igens ) .  T h e  v i ru s  c o n t a i n -  
ing u p p e r  l aye r s  were  n o t  c e n t r i f u g e d  in  t h e  Sp inco  
centrifuge, b u t  used  as  such .  

All se ra  a n d  a n t i g e n s  were  i n a c t i v a t e d  a t  56°C for  
30 min. N e i t h e r  k i n d  of a n t i g e n  h a d  a n y  a p p r e c i a b l e  
a n t i c o m p l e m e n t a r y  a c t i v i t y .  T w o  full  u n i t s  of comple -  
ment were a d d e d  t o  each  a n t i g e n - s e r u m  d i l u t i o n  m i x t u r e  
and t he  h e m o l y t i c  s y s t e m  was  a d d e d  a f t e r  i n c u b a t i o n  
for 30 m i n  a t  37°C a n d  s t o r age  o v e r n i g h t  in  t h e  refr ig-  
erator. 50% h e m o l y s i s  was  t a k e n  as t h e  end  po in t .  T he  
CF t i te rs  o b t a i n e d  are  i n d i c a t e d  in t h e  Tab le .  

a W. P. R o w e  et al., Amer .  J .  H y g .  61, 197 (1955). 
4 M. R. HILLEMAN el al., Proc .  Soe. exp.  Biol., N.Y. 89, 587 (1955). 

F r o m  the  e x a m p l e  of t y p e  5 a d e n o v i r u s ,  i t  can  be  seen  
t h a t  t h e  f l u o r o c a r b o n  p u r i f i c a t i o n  of t h e  i m m u n i z i n g  
v i rus  d id  e f f ec t ive ly  p r e v e n t  t h e  a p p e a r a n c e  in t h e  
s e r u m  of t he  h i g h  t i t e r ,  unspec i f i c  a n t i b o d i e s  o b t a i n e d  
w h e n  c r u d e  a n t i g e n s  are  used for  i m m u n i z a t i o n .  F u r t h e r -  
more ,  w h e n  sera  f rom a n i m a l s  i m m u n i z e d  w i t h  pur i f i ed  
a n t i g e n s  a re  used in t h e  c o m p l e m e n t  f i xa t i on  tes t ,  t h e r e  
is no  s ign i f i can t  d i f f e rence  in CF t i te rs ,  w h e t h e r  t h e  
a n t i g e n s  used  in  t h e  t e s t  h a v e  b e e n  p rev ious ly  pur i f i ed  
or  n o t :  t h i s  f ac t  i n d i c a t e s  t h a t ,  w i t h  these  sera,  r e a c t i o n s  
w i t h  h o s t  cell  c o n s t i t u e n t s  a re  g r e a t l y  m i n i m i z e d  or  
abo l i shed .  

Type - spec i f i c  c o m p l e m e n t  f i xa t i on  r e a c t i o n s  were  n o t  
o b s e r v e d  h o w e v e r  a n d  t h e r e  was  cons ide r ab l e  cross  
r e a c t i o n  b e t w e e n  t h e  four  a n t i g e n i c  t ypes ,  wh ich  m a y  
t end  s u p p o r t  to  t h e  a l r e a d y  p r o p o s e d  h y p o t h e s i s  s t h a t  
c o m m o n  a n t i g e n s  a re  s h a r e d  b y  t h e  v i ra l  pa r t i c l e s  of 
t h e  d i f f e ren t  t ypes .  F u r t h e r  w o r k  is n e e d e d  h o w e v e r  t o  
d e m o n s t r a t e  a c o m p l e t e  r e m o v a l  b y  t h i s  m e t h o d  of a l l  
n o n v i r a l  a n t i g e n i c  s u b s t a n c e s .  

G. H.  WERNER 

lVistar Institute University o[ Pennsylvania, Phila- 
delphia, B'Iarch 25, 1957. 

Rdsumd 

La  p u r i f i c a t i o n  p r6a lab le ,  p a r  le f l uo roca rbone ,  
d ' a d d n o v i r u s  ( types  3, 4, 5 e t  7) s e r v a n t  h l ' i m m u n i s a t i o n  
de lap ins ,  p r 6 v i e n t  la f o r m a t i o n  d a n s  le s 6 r u m  de  ces 
de rn i e r s  d ' a n t i c o r p s  f i x a t e u r s  de c o m p l 6 m e n t ,  r ~ a g i s s a n t  
de man i~ re  n o n  spdci f ique  avec  les c o n s t i t u a n t s  des  cul-  
t u r e s  de  cel lules  d a n s  lesquel les  les v i r u s  o u t  dtd p ro -  
pagfs .  

Ce t t e  m d t h o d e  ne  p e r m e t  c e p e n d a n t  pas  d ' o b t e n i r  
des  a n t i c o r p s  qu i  rdag i s sen t  de  m a n i ~ r e  sp6c i f ique  de  
t y p e  a v e c  les a d d n o v i r u s ,  d a n s  la  r 6 a c t i o n  de  ddv ia -  
t i o n  du  c o m p l 6 m e n t ,  

5 G. H. WER~ER, J. Bacteriol. 7 °, 568 (1956). 

1 - ( 3 ' - M e t h o x y - 4 ' - h y d r o x y  b e n z y l )  6 - 7  d i m e t h o x y  
i s o q u i n o l i n e ,  a m a j o r  m e t a b o l i t e  o f  p a p a v e r i n e  

L i t t l e  is k n o w n  a b o u t  t h e  m e t a b o l i c  f a t e  of t he  o p i u m  
a lka lo id ,  p a p a v e r i n e ,  a p o t e n t  c o r o n a r y  d i l a t i n g  a g e n t  
a n d  s m o o t h  musc le  r e l a x a n t .  A f t e r  i t s  a d m i n i s t r a t i o n  to  
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a n u m b e r  of m a m m a l i a n  species, we h a v e  obse rved  t h a t  
cons iderable  quan t i t i e s  of me tabo l i t e s  w e r e  exc re t ed  in 
the  urine.  These  were e x t r a c t a b l e  in to  e thy lene  dichloride,  
absorbed l ight  in t he  u l t r av io l e t  region (max.  251, 312 
m/~, min. 266 m/,) and  reac ted  wi th  several  phenol ic  
reagen tsL  There  was a m a r k e d  increase in t he  phenol ic  
ma te r i a l  w h e n  acidif ied ur ine  was hea t ed  a t  100°C for 
I h, ind ica t ing  the  presence  of ' b o u n d '  phenol ic  p roduc t s .  

Phenol ic  ma te r i a l  ob t a ined  f rom acid  t r e a t ed  ur ine  
of gu inea  pigs t h a t  had  rece ived  p a p a v e r i n e  was e x t r a c t -  
ed in to  e thy l ene  d ich lor ide  a t  p H  7-0 and  sub jec t ed  to  a 
24 t r ans fe r  c o u n t e r c u r r e n t  d i s t r ibu t ion  wi th  p H  3-9 
c i t r a t e  buf fe r  and  e t h y l e n e  dichlor ide.  The  resu l t ing  
d i s t r ibu t ion  cu rve  of t he  ma te r i a l  absorb ing  a t  251 m~, 
showed  the  presence  of a t  least  two  compounds .  The  
con t en t s  of pla tes  0-12,  r ep resen t ing  the  m a j o r  f rac t ion  
of t he  t o t a l  phenols,  were  pooled and  aga in  d i s t r i bu t ed  
in 24 pla tes  w i th  e thy lene  dichlor ide and p H  3-3 c i t r a t e  
buffer .  P la tes  10-16 showed the  presence  of a single 
phenol ic  p roduc t .  These pla tes  were  pooled  and the  
me tabo l i t e  was e x t r a c t e d  in to  e thy lene  dichlor ide  a t  
p H  7-0. Af te r  e v a p o r a t i o n  of t he  organic  so lven t  the  
resu l t ing  c o m p o u n d  was recrys ta l l i zed  twice  f rom 
e thanol ,  y ie ld ing  whi te  c rys ta ls  which  me l t ed  a t  
162-164°C.  An a u t h e n t i c  sample  of 1 - (3 ' -me thoxy-4 ' -  
h y d r o x y  benzyl)  6-7 d i m e t h o x y  isoquinol ine ,  (4 ' -hydro-  
x y  papaver ine)  me l t ed  a t  162-164°C arid a mixed  mel t -  
ing po in t  of the  two  c o m p o u n d s  showed  no depression.  
The  u l t r av io l e t  abso rp t ion  and a f luorescent  spec t ra  of 
t he  me tabo l i t e  and  4 ' - h y d r o x y  papave r ine  were identical .  
Add i t i ona l  ev idence  for the  i d e n t i t y  of 4 ' - h y d r o x y  
p a p a v e r i n e  was ob t a ined  f rom its  b e h a v i o r  on  pape r  
c h r o m a t o g r a m s  and  its pa r t i t i on  coeff ic ients  b e t w e e n  
va r ious  buffers  and  e thy l ene  dichlor ide.  F r o m  the  
c o u n t e r c u r r e n t  d i s t r ibu t ion  i t  was ca lcu la ted  t h a t  a b o u t  
40 to  50% of t he  admin i s t e r ed  p a p a v e r i n e  was exc re t ed  
as 4 ' - h y d r o x y  p a p a v e r i n e  in t he  gu inea  pig. Sirdilar  
resul t s  were  ob ta ined  in h u m a n  subjects .  

I n c u b a t i n g  papave r ine  wi th  microsomes  f rom gu inea  
pig or  r abb i t  l iver,  r educed  t r i p h o s p h o p y r i d i n e  nucleo-  
t ide,  and  o x y g e n  2 resul ted  in c leavage  of papave r ine  to  
yield fo rma ldehyde  and 4 ' - h y d r o x y  papave r ine ,  as well  
as o the r  phenol ic  products .  

Af t e r  the  oral  a d m i n i s t r a t i o n  of p a p a v e r i n e  to h u m a n  
subjects ,  abou t  99% of t he  phenol ic  t r a n s f o r m a t i o n  
p roduc t s  was exc re t ed  in the  ur ine  in t he  ' bound '  form. 
I n c u b a t i n g  the  ur ine  wi th  m a m m a l i a n  /%glucuronidase 
resul ted  in t he  l ibe ra t ion  of abou t  80% of the  phenols ,  
sugges t ing  t h a t  t h e y  are  con juga t ed  wi th  g lucuronic  
acid. P rev ious  s tudies  h a v e  shown t h a t  cell-free pre-  
pa ra t ions  can  syn thes ize  g lucos iduronic  acids in the  
presence of ur id ine  d ipbospha te  g lucuronic  acid ( U D P  GA) 
and phenol ic  acceptors  3. W h e n  4 ' - h y d r o x y  papave r ine  
was incuba ted  w i t h  gu inea  pig microsomes  and  U D P G A  
a lmos t  all of the  d rug  d isappeared .  T rea t i ng  the  incu-  
ba t ion  m i x t u r e  w i t h  f l -glucuronidase resu l ted  in a 
q u a n t i t a t i v e  r ecove ry  of the  free phenol .  These  obse rva -  
t ions were t aken  as ev idence  t h a t  the  mic rosoma l  pre-  

1 0 .  FOLIN and V. CIOCALTEV, J. biol. Chem. 73, 627 (1927). - 
O. GERSGROSS, K. VOSS, and L HE~FELD, Ber. dtsch, chem. Ges. 66, 
435 (1933). - R. HOFMAN and N. PAPowcI, Pharm. Zentralh. 76, 346 
(a935). 

2 j .  AXELROD, J. biol. Chem, 214, 753 (1955); Biochem. J. 63, 
634 (1956). 

8 G. J. DOTTON and I. D. E. STOREY, Bioeheln. J. 57, 275 (1954). 
- J. L. Sr~OMIN6E~, K. M. KALCKAR, J. AXEL~OD, and E. S. MAx- 
WELL, J. Amer, chem. Soe. 76, 6411 (1954). - K. ISSEL~ACHER and 
J. AXEL~OD, J. Amer. chem. Soe. 77, 1070 (1955). 

pa r a t i on  can  t rans fe r  g lucuronic  acid f rom U D P G A  to 
4 ' - h y d r o x y  papaver ine .  
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Zusammen/assung  

An Glukorons~iure gebundenes  1-(3 ' -Methoxy-4 ' -hy-  
d r o x y - p h e n y l ) - 6 , 7 - d i m e t h o x y - c h i n o l i n  ist  als Metabolit  
des Papave r in s  be im Menschen  und  bei  Sguget ieren  er- 
k a n n t  und isol ier t  worden.  E in  in den Lebermikrosomen 
en tha l t enes  F e r m e n t , d a s  sauers toff -  und  TPNH-abh/ ing ig  
ist, bewi rk t  die Me thoxy l spa l t ung ,  und  ein wei teres  Fer- 
m e n t  t iber t r / ig t  die GlukuronsSmre aus ihrer  Verbindung 
mi t  U r i d i n p h o s p h a t  auf  die e n t s t a n d e n e  phenolische 
Verb indung .  

Zur G e w i n n u n g  von  Indukt ionss tof fen  
aus  H i i h n e r e m b r y o n e n  

Bei der  chemi schen  A u f a r b e i t u n g  7-9  Tage  alter 
H f i h n e r e m b r y o n e n  wurden  nach  ve r sch i edenen  Metho- 
den P ro t e in f r ak t i onen  v o n e i n a n d e r  ge t renn t ,  die nach 
der  h n p t a n t a t i o n  in  Molchgas t ru len  in der  prgsump- 
r iven  R u m p f e p i d e r m i s  die B i ldung  yon  Vorderk6pien 
(archencephaIe Induk l ion  1) oder  yon  R t i m p f e n  init 
Sehwgnzen  (spinohaudale Indukt ion  1) hervor r i e fen  ~. Bei 
der  F o r t f i i h r u n g  dieser  Versuche  k o n n t e n  zudem Stoffe 
isoliert  werden,  welche in 80 -100% der  Fgt le  grosse Hin- 
t e rk6pfe  (deuterencephaD)  induz ie r ten .  Zum Tell liefen 
die I n d u k t i o n e n  in e inen  R u m p f - S c h w a n z - F o r t s a t z  aus. 
Zur  G e w i n n u n g  dieser  deu te renzepha l - sp inokauda l  wir- 
k e n d e n  F r a k t i o n e n  wurden  Hi ih  n e r e m b r y o n e n  homogeni- 
s ier t  und  zent r i fugier t .  De r  R t i cks t and  wurde  mehrmals 
m i t  0,16 m NaC1-L6sung gewaschen,  dann  mi t  0,05 m 
P y r o p h o s p h a t p u f f e r  bei p H  9,5 his 10,0 e x t r a h i e r t  und die 
wi rksame F r a k t i o n  aus dem zen t r i fug ie r t en  E x t r a k t  bei 
p H  6,5 gefiillt. I n  der  Tabel le  ist  als Beispiel  Fraktion 
E 87 I + I I  aufgeff ihr t .  Diese F r a k t i o n  wurde  bei pH 7,4 
mi t  Th iog lykolsgure  inkubier t .  N a c h  der  Behandlung 
mi t  Th iog lykolsgure  w u r d e n  keine sp inokauda len  In- 
duk t ionen  m e h r  he rvorgerufen ,  wghrend  die deuteren- 
zephale  Indukt ionsf~ihigkei t  n ich t  abgeschw~icht war. 
Ausse rdem induz ie r te  die F r a k t i o n  j e t z t  archencephale 
Organe ,  welche v o r h e r  n ich t  gebi lde t  worden  waren. 

N a c h  H y d r o l y s e  m i t  T ryps in  (0,1-1,0 m g / c m  3, 60 ruin, 
25 °) n a h m  die Zahl  der  sp inokauda l en  und  deuterence- 
pha len  I n d u k t i o n e n  ab. Bei  d iesen Versuchen  wurde 
die F e r m e n t w i r k u n g  du rch  Zugabe  yon  Sojabohnen- 
T r y p s i n - I n h i b i t o r  abges topp t .  D a d u r c h  wurde  verhin- 
der t ,  dass  das  T ryps in  nach  der  I m p l a n t a t i o n  in die 
K e i m e  wei te rwi rk t .  Ohne  A b s t o p p e n  der  Trypsin- 
w i rkung  w u r d e n  die sp inokauda le  und  die deuterenze- 
pha le  \V i rksamke i t  bei den gleichen Fermentkonzentra-  
t i onen  sowie bei  e iner  noch  ger ingeren  Konzentrati0n 
(0,012 m g / c m  a) vo l l s tgndig  aufgehoben .  

1 F. E. LEH.~IANN, Einliihrung in die physiologische Embryologie 
(BirkhSuser, Basel-Stuttgart 1945), S. !234. 

2 l-I. TIEDEMANN und 1t. TIEDEMANN, Hoppe-Seylers Z. 306, 7 
(1956); 306, 132 (1956). 


