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Elementaranalyse 
...... I c %  H% I 

Raugustin:Hydrat 
Ca~HasOgN ~ . H~O 

Raugus~dn-Nitrat 
C~eH~sO~N ~ • HNO a 

Monoacetyl-Raugustin 
C~H~oOioN~ 

I Schmelzpunkte 
(alle korrigier t) 

160-170 ° (Zers.) 
(ira VakuumrShrehen) 

262-263 ° (Zers.) 
(ira Vakuumr6hrchen) 

232-234 ° (Zers.) 
(Kofler-Block) 

Ber .  
Get[. 

B e r .  
Gef. 

B e t ,  
Gef. 

i 

62,73 
62,52 

58,44 
58,68 

i 64,14 
i 63,93 

I 

6,58 4,57 
6,87 4,51 

5,98 [ 6,39 
6,08 6,38 

6,33 4,40 
6,22 4,34 

1 Acetyl: Ber. 2,36; Gef. 2,55%. 

deckt  sich das I R - S p e k t r u m  des neuen Alkaloides im 
kfirzerwelligen Teil vollst~ndig mit  demjenigen des 
Reserpins. Chemisch lgsst sich diese Hydroxylgruppe  
durch dieBildungeines  O-Acetylderivates (vgl.Tabelle II) 
mit  Acetanhydrid  in Pyridin nachweisen. 

Einen konfigurat iven Hinweis vermi t te l t  das IR-  
Spektrum dutch die Gestalt  der Absorptionsbande bei 
3,4/x, welche auf ihrer 1Aagerwelligen Seite eine schwach 
ausgebildete Schulter  aufweist. Sic deute t  darauf  bin, 
dass das Kohlenstoffatom 3 entsprechend der yon 
WENKERT und ROYCHAUDHURI 2° beobachteten Gesetz- 
m/issigkeit die fl-Konfiguration besitzt. 

Gewisse physikalisch-chemische und biologische Ei- 
genschaften des Raugust ins erh~rten seine strukturel le 
Verwandtschaf t  mit  dem Isoraunescin. So verhal ten 
sich, zum Beispiel, beide Basen prakt isch gleichartig 
gegentiber Zweiphasen-Verteilungssystemen und be i  der 
Papierchromatographie.  Anderseits haben pharmako,  
logische Versuche gezeigt, dass Raugust in  3x wie Iso- 
raunescin i nicht  reserpin~hnlich wirkt,  insbesondere 
keine sedat iv-hypnotische Wirkung besitzt. Beide Tat-  
sachen legen nahe, dass auch bei unserem neuen Alkaloid 
die Verkniipfungsstelle des 3, 4, 5-Trimethoxybenzoyl-  
Restes nicht derjenigen der biotogisch wirksamen Ver- 
bindungen I, I l l ,  IV und VI  entspricht  and dieser sich 
wohl in Steltung 17 befindet.  

Alte bis heute bekannten Eigenschaften stii tzen die 
ftir Raugust in  vorgeschlagene Strukturformel  V, wenn 
auch ffir die Konfigurat ion der Asymmetr iezentren C 15, 
16, 17, 18 und 20 noch keine hinreichenden Beweise be- 
stehen. Zur Abkl/irung dieser Frage haben wit  versucht,  
unser Alkaloid in ein mi t  Pseudoreserpin gemeinsames 
Abbauprodukt  iiberzufiihren. Da letztere Verbindung 
das Ringgerfist des Reserpins besitzt  ~z, w/ire bei Ident  i- 
t~t  der Reakt ionsprodukte  die Konst i tu t ion des RaU- 
gustins ebenfalls bewiesen. 

Ffir die Methanolyse der beiden Alkaloide stand je- 
doch nur  sehr wenig Material zur Verfiigung, u n d e s  
gelang jeweils nur, die 3, 4, 5-Trimethoxybenzoes/iure,  
nicht  aber das Methylpseudoreserpat  in kristallisierter 
Form zu isolieren, Sobald mehr  Ausgangsmaterial  vor-  
handen ist, soil dieser Identit~itsnachweis durch direkten 
Vergleich der st ickstoffhalt igen Komponenten  noch er- 
bracht  werden. 
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Summary 

Twenty-one alkaloids have been identified from the 
root of Rauwolfia ligustrina R. & S. The more impor tan t  
ones are reserpine, pseudoreserpine and raugustine, a 
new base which is isomer.to pseudoreserpine. The struc'- 
ture of the lat ter  compound is discussed. 

T h e  E f f e c t  o f  V i r u s  B o n  E n z y m e - S y s t e m s  

of  t h e  H o s t ,  in vlvo a n d  in vltro I 

Virus B was first isolated and thoroughly studied by 
SAraN 2. For  the present s tudy rabbits were infected 
intracerebrally or int ramusculary with 0.2 ml of ~/10o 
diluted infected tissue culture (TC) fluid. The animals 
were killed after exh ib i t ing  typical  symptoms of the 
disease 3. Fluids of Mait land-type of cultures, suspect for 
harboring virus B, were inoculated into TC of Rhesus 
kidney cortex and incubated for 6 days a t  37°C; re- 
peated subcultures helped to reach the final diagnosis. 
Supernatant  of centrifuged brain homogenates (2000 
r.p.m, for 10 min) of 4 animals and roller tube TC 
(6 batches) were assayedL Standard techniques served 
for enzyme determinat ions s. Table I shows typical  re- 
sults. The decrease of common phosphomonoesterases 
and DNA-ases was in contrast  with the great  increase 
of RNA-ases and 5-nucleotidases (5-NT-ase, Figure). 

4 

2 
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x This work was supported by a Public Health Grant of the 
Ontario Department of Health, Canada. 

A. M. SAraN., Brit. J. exp. Path. 25, 321 (1934). - A. B. SABIN 
and A. M. WRmltT, J. exp. N[ed. 59, 115 (193:Q. 

a A. M. SAVIN, Brit. J. exp. Path. 25, 321 (1934). 
4 Courtesy of Dr. D. L. McLEoD and Dr. G. H; MACMOm~E, 

Connaught Medical Research Laboratories, University of Toronto. 
s E. KovAcs, Proc. Soe. exp. Biol. Med. 02, 183 (1956). 
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Table I 
Effect of Virus B in Phosphomonoesterases and Nucleases of Brain 

[EXPERIENT1A VOL. XIII/I~] 

PhGsphatases x 

Extract of fresh frozen rabbit brain 
in water 

Normal supernatant  of 10% 'Brei '  
mean of duplicate assays. 

In/ected intracerebrally inocula- 
t ion with virus B .  

acid 

[ pH 5 

5"6 

4.1 

.] alkalhle 

pH 10-9 

2:4 

1"7 

Simple 1 
nucteotid- 

ase 

pH 8.5 

1-0 

0.5 

RNA-ases ~ 
acid alkaline 

pH 5 t pH 7-6 

DNA-ases a 
acid alkaline 

pH 5 

11.3 0-0 12-2 

34-0 2-0 6-4 

pH 7 

Turbidity 
Klett 

unitslml 
of system 

6-4 1950 

3.0 1700 

x Activity, as increase in IP/~g ml of system; incubation 4 h at 37°C. Composition: 0"2 ml extract + 1.8 ml water + 6 ml buffered 
substrate (5.7). 

2 Activity, as increase in TASP/~g/ml of system; incubation 4 h at 370C. Composition: 0"2 ml homogenate + 1.8 ml water + g ml of 
0.5% RNA in buffer (5.7). 

3 Activity, as % decrease of viscosity of system; incubation 2 h at aT°C. Composition: 0.2 ml + 2 ml buffer + 2 ml 0.5% DNA in 
water (5). 

The  t i ssue  mass  was also r educed  in t h e  i n fec t ed  b r a i n s  
as r evea led  b y  t u r b i d i m e t r y  ~. Res u l t s  of  a s says  o n  TC 
are  s h o w n  in  Tab le  I I .  The  decrease  ot p h o s p h o m o n o -  
es te rases  was n o t e d  s i m u l t a n e o u s l y  w i t h  t h e  m a r k e d  in-  
crease of b o t h  RNA-ases .  T h e  a g r e e m e n t  b e t w e e n  in 
vitro a n d  in vivo f ind ings  is of specia l  i n t e r e s t  a n d  m e a n s  
t h a t  some e n z y m e - c h a n g e s  are  i n d e p e n d e n t  f r o m  in-  
f l a m m a t o r y  reac t ions .  A d d i t i o n a l  a spec t s  were  i nves t i g -  
a ted.  F o r  i n s t a n c e  8 %  increase  in  t h e  a c t i v i t y  of 5-NT- 
ase of i n fec t ed  ' b re i '  was  f o u n d  u p o n  a d d i t i o n  of 0.5 m l  
7 -g lobu l in  ( commerc i a l  b r a n d  of C o n n a u g h t  M. R.  Lab . ) .  
S imi la r  a m o u n t  h a d  no  ef fec t  o n  n o r m a l  spec imen .  T h e  
5-NT-ase  a c t i v i t y  of Russe l ' s  V i p e r  v e n o m  ( H a f f k i n  
I n s t i t u t e ,  13ombay) was s i gn i f i c an t l y  r e d u c e d  (12%)  
w h e n  i n c u b a t e d  for  30 m i n  a t  37°C, w i t h  n o r m a l  a n d  
s l igh t ly  w i t h  in fec ted  h o m o g e n a t e .  T h e  i n h i b i t i o n  of 

Table t t  

Effect of Virus B on Cultivated Rhesus Kidney Cells 

TC in medium 597 

Normal monkey epithelium 
14 days old cultures. Pool o f  
5 original tubes* 

Similar cultures in/eeted 
with Virus B. 6 days incu- 
bat ion 

5-nueleo- 
tidases 

pH 8"5 

3"23 

1-75 

RNA-ases 

pH 5 [ pB 7"6 

2-3 0.60 

10.1 15.70 

* Incubation for tests, 2h  at 37°C; for technique E. KovAcs, 
J. exp. Med. lo4, 356 (1956); Minerva Medica 48, 2157 (1957); 
G. Malatt. infett, parasit. (in press). 

5 -NT-ase  b y  p o l y v a l e n t  a n t i v e n o m  is of g r e a t e r  o rde r  in  
t he  in fec ted  (17 to  19%),  t h a n  in t he  con t ro l s  (5 to  10%) .  
T h e s e  n o t  t a b u l a t e d  o b s e r v a t i o n s  m e a n  t h a t  some  
specif ic  s u b s t a n c e  is miss ing  in  t h e  l a t t e r ,  as sugges t ed  
also b y  t h e  d i f f e r en t  t u r b i d i t y  va lues  a n d  i l l u s t r a t e  t h e  
a l t e r e d  b i o c h e m i c a l  b e h a v i o u r  of v i r u s i n f e c t e d  t i s sues  s. 

T h e  dec rease  of  c o m m o n  p h o s p h o m o n o e s t e r a s e s  a n d  
D N A - a s e  of b r a i n  e x t r a c t s  of v i ru s  t3 i n f ec t ed  a n i m a l s  a t  
t h e  t e r m i n a l  s t age  of t h e  disease,  a re  in  s t r i k i n g  c o n t r a s t  
w i t h  h i g h l y  inc reased  5-NT-ase  a n d  R N A - a s e  ac t iv i t ies .  
T h e s e  l a t t e r  a re  r e g a r d e d  as specif ic  a n d  f a i r l y  r e s i s t a n t  
b i o c a t a l y s t s ,  b u t  t h e r e  is m u c h  s u g g e s t i o n  for  a change  
in t h e i r  k i n e t i c s  or r ea l  i nc rease  in  t h e i r  c o n c e n t r a t i o n L  
T h e  c h a n g e s  m a y  b e  causa l l y  c o n n e c t e d  w i t h  t h e  cy to -  
p a t h o g e n i c  p rocess  8, b u t  t h e  t i m e  s e q u e n c e  a n d  exac t  
c o r r e l a t i o n  h a s  to  be  clar i f ied.  T h e  a g r e e m e n t s  a n d  dis- 
c r e p a n c i e s  of e x p e r i m e n t s  in  a n i m a l s  a n d  in  TC c a n n o t  
be  e x p l a i n e d  a t  t h e  p r e s e n t  t ime .  T h e  s i m i l a r i t y  of in-  
c rease  of 5 -NT-ase  a c t i v i t y  in  some  TCL a n d  in  a n i m a l s  
i n f ec t ed  w i t h  MM v i r u s  TM m a y  b e  a n  a d d i t i o n a l  ev idence  
for  t h e  p r i m a r y  n a t u r e  of t h e  e n z y m e - c h a n g e s .  

E. KOVACS* a n d  J .  K o v A c s  

Department of Public Health, School of Hygiene, Uni- 
versity of Toronto, Ju l y  5, 1957. 

Zusammen/assung 

I m  H i r n b r e i  v o n  m i t  V i r n s  B in f i z i e r t en  K a n i n c h e n  
u n d  in  G e w e b e z u c h t e n  v o n  A f f e n n i e r e n - E p i t h e l i e n  wer- 
d e n  Ver~ inde rungen  des  F e r m e n t g e h a l t e s  b e o b a c h t e t .  In  
b e i d e n  Fi i l len  ze ig t  s ich  eine s t a r k e  Z u n a h m e  de r  R N A -  
ase, w g h r e n d  s ich  Nuc leo t idase ,  D N A - a s e n  u n d  Phos-  
p h o m o n o e s t e r a s e n  in vivo u n d  i~ vitro n i c h t  gleich ver-  
h a l t e n .  
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