
340 Br~ves communications - Kurze Mitteilungen EXPI~RIENTIA XXI]6 

Antifungal Activity of some  Constituents of 
M u r r a y a  k o e n i g i i  Spreng 

I n  t he  course of our  i nves t i ga t i ons  on  t he  a n t i m i c r o b i a l  
p rope r t i e s  of some  p l a n t  isolates,  we r e p o r t e d  t h e  a n t i -  
funga l  a n d  a n t i b a c t e r i a l  p rope r t i e s  of some  n a t u r a l  
c o u m a r i n s  ~-3. These  c o u m a r i n s  are  new  a d d i t i o n s  to  t h e  
a l r e ady  k n o w n  a n t i b i o t i c  s u b s t a n c e s  o r  p r e p a r a t i o n s  
f rom p l a n t  sources  4& R e c e n t l y  we h a v e  i so la ted  a n d  
cha rac t e r i zed  seve ra l  c rys ta l l ine  c o n s t i t u e n t s  of t he  s t e m -  
b a r k  of Murraya  koenigii Sprang .  (Fam.  R u t a c e a e )  a n  
I n d i a n  med ic ina l  p l a n t  of r e p u t e  8,7. Of t he se  m u r r a y a n i n e  
C u H n O ~ N ,  m.p .  ~68 °, h a s  b e e n  t e n t a t i v e l y  f o r m u l a t e d  
as  3 - I o r m y l - l - m e t h o x y  ca rbazo le  8, whi le  g i r i n i m b i n e  ~ 
CIsI-I17ON, m.p .  176 °, a n d  m a h a n i m b i n e  1~ C~BH25ON, 
m.p .  94-95  °, op t i cM r o t a t i o n  D 26.5 = + 45.4 (chloro- 
form),  h a v e  b e e n  f o u n d  to  b e  p y r a n o - c a r b a z o t e  de r iva -  
t i v e s . T h e  s t e m - b a r k  of t h e  p l a n t  is used  in  t he  i nd igenous  
s y s t e m  of med ic ine  a g a i n s t  e r u p t i o n s  a n d  b i t e s  of pois-  
onous  an imals .  I t  was  the re fo re  of i n t e r e s t  to  e x a m i n e  t h e  
a n t i m i c r o b i a l  p rope r t i e s  of t h e  c o m p o u n d  i so l a t ed  f rom 
t h e  s t e m - b a r k  of M .  hoenigii. I n  t h e  p r e s e n t  c o m m u n i c a -  
t i o n  t h e  a n t i f u n g a l  a c t i o n  of m u r r a y a n i n e ,  g i r i n i m b i ne  
a n d  m a h a n i m b i n e  o n  some  h u m a n  p a t h o g e n i c  Iung i i  is 
r epor t ed .  T h e  c o m p o u n d s  were  t e s t e d  a g a i n s t  t h e  fungi i  
Microsporum gypseum, Microsporum audouini, Trycho- 
phyton rubrum, Noeardla asteroids, Epidermophyton [loc- 

Table I. Results of assay 

Test organisms Zone of inhibition in mm 

Girin- Murray- 
imbine anine 

Mahan- 
imbine 

Microsporum gypseum 20 14 12 
Microsporum audouini 18 - - 
Trichophyton rubrum 16 10 12 
Nocardia asteroids 24 - 20 
Epidermophyton tloccosum - - - 
Candida albicans 9 9 9 

Table IL Minimum inhibitory concentration (MIC) of the substances 
in ~g/ml 

Test organisms Girin- Murray- Mahan- 
imbine anine imbine 

Microsporum gypseum 300 3000 3000 
M@rosporum audouini 300 - - 
Tr@hophyton rubrum 300 3000 3000 
Nocardia asteroids 30 3000 300 

cosum a n d  Candida albicans. T h e  resu l t s  on  t h e  a n t i b i o t i c  
a c t i o n  of t h e  c o m p o u n d s  a g a i n s t  some  t e s t  b a c t e r i a  a n d  
p l a n t  p a t h o g e n i c  fungi i  were  n o t  p r o m i s i n g  a n d  the re fo re  
t h e  d a t a  are  n o t  r epor t ed .  

The  e x p e r i m e n t s  were ca r r i ed  o u t  b y  t he  usua l  aga r - cup  
a s say  m e t h o d  us ing  S a b o u r a u d ' s  a g a r  m e d i u m .  Af te r  
i n c u b a t i o n  a t  37°C for  120-150 h, t h e  i n h i b i t i o n  zones  
p r o d u c e d  b y  t h e  c o m p o u n d s  were  measu red .  As  t h e  t e s t  
m a t e r i a l s  were  n o t  so luble  in  wate r ,  30 m g  of each  were 
d isso lved  in 10 ml  of a m i x t u r e  of e t h a n o l  a n d  e t h y l e n e  
glycol  (1 : 4). The  resu l t s  of a s say  are  p r e s e n t e d  in  T a b l e  I. 
T h e  m i n i m u m  i n h i b i t o r y  c o n c e n t r a t i o n  (MIC) was  de te r -  
mined ,  us ing  d i lu te  so lu t ion  of t he  m a t e r i a l s  in  t h e  a s say  
p rocedure .  Th i s  is s h o w n  in  Tab le  I I .  I t  wil l  be  e v i d e n t  
f r o m  t h e  T a b l e s  t h a t  t h e  a c t i v i t y  of t h e  c o m p o u n d s  is 
species  select ive.  T h e  h i g h e s t  a c t i v i t y  h a s  b e e n  s h o w n  b y  
g i r i n i m b i n e  a g a i n s t  N.  asteroids. 

T h e  c o n s t i t u e n t s  of M.  koenigii, the re fore ,  m a y  be re-  
g a r d e d  as new a d d i t i o n s  to  t h e  l is t  of a l r e ady  k n o w n  
an t i b io t i c s  de r ived  f rom h ighe r  p lan t s ,  a l t h o u g h  t he  in-  
h i b i t o r y  power  of these  c o m p o u n d s  is l imi ted  5. The  com- 
p o u n d s  be long  to  a h i t h e r t o  u n k n o w n  g roup  of p l a n t  
p r o d u c t s  b u i l t  u p  o n  t h e  ca rbazo le  ske le ton .  Some  syn-  
t h e t i c  ca rbazo le  d e r i v a t i v e s  h a v e  also been  f o u n d  to  be  
qu i t e  a c t i v e  a g a i n s t  t h e  a b o v e  Iungii .  Carbazo le  a n d  N-  
m e t h y l  ca rbazo le  have ,  however ,  n o  i n h i b i t o r y  ac t ion  
aga in s t  these  fungii .  More  resu l t s  will  be r e p o r t e d  shor t ly .  

ZusammenJassung. Es  wi rd  fiber die a n t i f u n g a l e  W i r k -  
s a m k e i t  d e r  M u r r a y a n i n e ,  G i r i n i m b i n e  u n d  M a h a n i m b i n e ,  
dre i  aus  Murraya  koenigii Sprang .  i sol ier te  Carbazol -  
de r iva t e ,  be r i ch t e t .  
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The Effect of D ie t  on the H e m o l y m p h  Amino 
Acid Constituents of the Larvae and Pupae of 

Sarcophaga ruficornis (Fabricius): (Diptera) 
The  h e m o l y m p h  of a n u m b e r  of d i p t e r o u s  insects ,  for  

e x a m p l e  Musca  (PRATT 1, PRICE2), Gastrophilus (LEvEE- 
BOOK 3) a n d  Calliphora (FINLAYSON a n d  I-IAMMER 4, 
HACKMANS), h a v e  b e e n  a n a l y s e d  b y  p a p e r  p a r t i t i o n  

c h r o m a t o g r a p h y  a n d  a wide v a r i a t i o n  ha s  b e e n  f o u n d  in 
t h e i r  a m i n o  acid c o n s t i t u e n t s .  These  v a r i a t i o n s  h a v e  been  

1 j .  j .  PRATT JR., Ann. Ent. Soc America 43, 573 (1950). 
2 G. M. PRICE, Biochem. J. 78 (Proc. Biochem. Soc.) 21 P (1961). 

L. LEVEI~BOOK, Bioehem. J. dr, 336 (1950). 
4 L. H. FIiqLAYSON and D. HAMER, Nature t63, 843 (1949). 
5 R. H. HACKMAI% Australian J. biol. Sci. 9, 400 (1956). 
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re la ted  to  t a x o n o m i c  differences in various members  of 
Culex pipens complex  (MicKsS); fresh t issues of several  
species of f ishes  (BuzzATI et  al. 7) and Aelosoma hemprichi 
and A. variegatum (AUCLAIR et  al. e). BENASSI et  al. 9 have 
fu r the r  sugges ted  t h a t  these var ia t ions  m a y  be due to  the  
differences  in physiological  and  ecological condi t ions  of 
the  insects .  However ,  no a t t e m p t  has been made,  as yet ,  
to s t u d y  the  effect  of t he  vary ing  physiological condi t ions 
on the  amino  acid cons t i tuen t s  of the  hemolymph  of the  
same species.  In  th i s  paper ,  the  amino acid cons t i tuents  
of the  h e m o l y m p h  of larvae and  pupae  of Sarcophaga 
ru/icornis, reared  on two widely different  diets, viz. mea t  
and dog biscuits ,  have  been  repor ted.  

Materials and methods. The adul t  flies of S. ru/icornis 
were m a i n t a i n e d  a t  r o o m  t empera tu r e  in a wire gauge 
cage and  were  fed on b a n a n a  and  sugar. A piece of mea t  
in a smal l  pe t r i  d i sh  was  provided  for larviposit ion and  
was t a k e n  ou t  of t h e  cage af ter  1 h. Half  of the  larvae so 
ob ta ined  were  t r ans fe r red  to  a jar  containing mois tened 
dog biscui ts  sui table  for rearing.  The dog biscuits  were 
p repa red  for rear ing  as descr ibed by  FRINGES x0 wi th  some 
modif icat ions .  Two or th ree  dog biscuits  were placed in a 
j a r  and  covered  w i t h  w a t e r  and  allowed to s tand  for about  
3 min.  The  w a t e r  was t h e n  t h rown  out  and the  biscuits 
were squeezed  l ight ly  w i th  the  pa lms  to press out  the  
requi red  a m o u n t  of water .  The  o ther  half  of the  larvae 
was t r ans f e r r ed  to  a jar  con ta in ing  pieces of buffalo mea t  
for feeding. As t h e  maggo t s  of t he  same ba tch  were t rans-  
ferred to  b o t h  m e a t  and  dog biscuits ,  they  were approxi-  
ma te ly  of t h e  same age. W h e n  the  maggots  were ready for 
pupa t ion ,  t h e y  were  r emoved  to  jars  containing moist  
s a w d u s t  in which  t h e y  f inal ly pupa ted .  

Fo r  t he  p r e p a r a t i o n  of ch roma tog rams  of the  hemo- 
lymph,  t he  larvae  were  t aken  out  of the i r  respective 
media,  w a s h e d  sepa ra t e ly  w i t h  disti l led water  and dried 
on b lo t t ing  paper .  The larvae  were  t h e n  punc tured  wi th  
a needle  and  b led  on to  a smal l  s t r ip  of chromatographic  

paper  ( W h a t m a n  No. 1). F o u r  maggots  fed on the  same 
die t  were used for p repar ing  one c h r o ma t o g r a m.  

The pupae  f rom dog biscuits  and  m e a t  were t aken  out  
on the  th i rd  day  of the i r  pupa l  pcr iod;  t hus  t h e y  were 
app rox ima te ly  of the  same age. H c m o l y m p h  of twelve  
pupae  was sufficient  for one c h r o ma t o g r a m.  

Two-dimensional  ascending c h r o m a t o g r a m s  were  pre-  
pared  in n -bu tanol :  acetic a c i d : w a t e r  (120: 30: 60), and  
p h e n o l : w a t e r  (4:1), as descr ibed earl ier  (SII~GH11). The 
amino acids were located by  0.2% n i n h y d r i n  in wate r -  
s a tu ra t ed  n -bu tano l  and  ident i f ied b y  c o m p a r i n g  t h e m  
wi th  ch roma tograms  of known amino  acids.  

Results and discussion. The resul ts  ob ta ined  are pre-  
sented in the  Table. A wide difference was observed  in 
the  amino acid cons t i tuen ts  of the  blood of t he  larvae  
reared on dog biscuit  and  meat .  In  t he  h e m o l y m p h  of 
larvae from dog biscuits,  s ix teen  amino  acids were 
presen t ;  proline, alanine, and  g lu tamine  were in high 
concent ra t ions ;  besides which,  an unident i f ied  spo t  was 
found in between leucines and valinc. In  the  h c m o l y m p h  
of the  larvae fed on meat ,  th i s  spot  and  lysine, g lu tamine ,  
and taur ine  wcre absen t  while th reonine  was in high con- 
centrat ion.  The h e m o l y m p h  so ana lysed  was f rom la rvae  
of the  same age and,  therefore,  i t  may  be concluded t h a t  
the  differences in the  amino  acid cons t i tuen t s  were due  to  
differences in the  die t  of the  two groups  of the  larvae.  

So far the  h e m o l y m p h  cons t i tuen t s  of th ree  mea t -  
feeding dip terous  species, viz. Calliphora augar (HACK- 
MAN~), C. erythocephala (FINLAYSON and HAMER4), and  
Lucilia cuprina (author ' s  unpubl i shcd  work), have  been  
studied,  bu t  it  is difficult  to es tabl ish  any  correla t ion be- 
tween t h e m  on the  basis of their  diet.  

The blood of S. ruJicornis pupae  ana lysed  from the  two 
different  diets  shows no difference in the  amino  acid con-  
s t i tuents .  This lack of effect  of d ie t  on the  amino  acids of 
the pupal  blood is f irst ly because t h e y  behmg to a non-  
feeding stage, and  secondly because,  p r o b a b l y  dur ing  the  
period of histolysis and histogenesis ,  the  amino  acids 
assume a more  specific and def ini t ive ch; tracter  tL 

Free amino acids in the hemolymph of larvae and pupae of S. ru[i- 
cornis 

Amino acids S. rulicornis larvae S. ru]icornis pupae 

Dog Dog 
biscuit Meat biscuit Meat 

Leueines + + + + 
Valine + + + + 
Tryptophan + + + -- -- 
Proline + + + + + + + + 
Tyrosine + + + + + + 
Alanine + + + + + 
Arginine + + + + 
Lysine + -- + + 
Histidine + + + + 
Glutamine + + -- + + 
Glycine + + + + 
Serine + + + + 
Taurine + -- + + 
Glutamic acid + + + + 
Aspartic acid + + -- -- 
Threonine -- + + -- -- 
Unknown + -- -- -- 

++ high contentration; + medium concentration;- absent. 

Zusammen/assung. Es werden zwci Zuch tg ruppen  yon  
Sarcophaga ru/icornis-Larven hinsicht l ich ihrcs Amino-  
sS.uregehaltes des 13lutes un te rsucht .  Den auf Fle isch 
gez/Jchtetcn Tiercn fehlt  Lysin,  Glu tamin  und Taurin ,  
w/ihrend diese AminosRurcn bet den  auf !Hundebisqui t  
aufgezogen Larvcn  vorhandcn  sind,  ihncn dagegen  Threo-  
nin Ichlt. Der  Aminosl turegehal t  im 131ut der  P u p p e n  
beider Zuchtgruppen  ist gleich. 

A. SINGH 

Department o/ Zoology, Lucknow University, 
Lucknow (India), January 6, 1965. 

s D. W. MIcKs, Nature 17-/, 217 (1954). 
A. A. BOZZATI-TRAvERso and A. B. REClINITZl,:R, Science I17, 58 
{1953). 

8 j.  L. AUCLAIR, H. HERLANT-I~|EEWIS, and M. DEMERS, Rev. 
Canad. Biol. 10, 162 (1951). 

9 C. A, BENASSI, G, COLOMIIO, and G. PERF.TTI, Biochem. J. 80, 332 
(t961}. 

10 H. FRINGES) Science 105, 480 (1947). 
xl A. StNmt, Indian J. Ent. 26, 281 (1964). 
a~ Acknowledgment: I wish to express my thanks to Dr. R. RAKSlIPAL 

for advice and constructive criticism. 


