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Table I. Antimicrobial spectrum of the pigment antibiotic MT-10 

Test organism Minimum 
inhibitory 
concentration 
(~tg/ml) 

Staphylococcus aureus 1 
Streptococcus pyogenes 2 
Bacillus subtilis 0.5 
Pseudomonas aeruginosa 50 
Camiida albicans 90 
Candida parapsilopsis 50 
Candida tropicalis 80 
Trichophyton mentagrophytes 40 
E pidermop hyton Iloceosum 35.0 
C urvularia lunata 12.5 
A lternaria solani 15.0 
Fusarium oxysporum 75.0 
Helminthosporium oryzae 20.0 
A spergillus niger 125.0 
Aspergillus oryzae 35.0 

Table III. Comparative in vitro activity of the antibiotic MT-10 
and actinomycin D 

Test organism Zone of inhibition in mm 
Antibiotic Actino- 
MT-10 mycin D 
(100 ttglml) (100 [~g/ml) 

Bacillus subtilis 30.5 26.5 
Staphylococcus aureus 24.0 20.0 
Escherichia coli - - 
Pseudomonas aeruginosa 22.0 20.5 
Candida albicans 22.0 15.0 
Candida parapsilopsis 28.5 22.0 
Candida tropicalis 19.5 13.5 
Saccharomyces cerevisiae 16.0 - 
Microsporum canis 13.0 - 
Curvularia lunata 22.5 12.5 
A lternaria solani 24.0 13.5 
Fusarium oxysporum 15.0 - 
A spergillus niger 14.0 - 
A spergillus oryzae 18.5 - 

-, indicates absence of activity. 

Table II. Physicochemical properties and toxicity of the antibiotic 
MT-10 and actinomycin D 

Antibiotic M T - I O  Actinomycin D 

Melting point (°C) 204 240 
Specific rotation [0~]~ = --205 to 215 ° [~]~ = --261 to 268 ° 

(C = 0.25% in ethanol) (C = 0.25% in ethanol) 
~max 420.0 442.0 420.0 440.0 
(nm in ethanol) 
Toxicity 0.56 0.76 
in mice LDs0 
(mglkglbody wt.) 

a t  3380-3230 cm -1 ind ica t ing  the  presence  of h y d r o x y l  
groups.  The regions a t  1730 cm -1 and  1640 cm -1 are  
suggest ive  of t he  presence  of 6-1actone or es ters  and  
u n s a t u r a t e d  ke tone  or qu inonoid  sys t ems  respect ive ly .  
The  an t ib io t ic  is s tab le  a t  room t empera tu r e .  The micro-  
ana ly t ica l  resul ts  shows  C --56.37~/o, H--7.40~/o and  
N - - 1 0 . 8 0 % .  The mol.  wt .  is 402 (Ras t ' s  method)  and  
the  p robab le  molecular  fo rmula  is sugges ted  as C19H3tN306. 
The  an t imic rob ia l  s p e c t r u m  of t he  pur i f ied  subs tance  
was  d e t e r m i n e d  by  cup assay m e t h o d  and  i ts  m i n i m u m  
inh ib i to ry  concen t r a t i on  is shown in Table  I. The  tox ic i ty  
t e s t  of t he  an t ib io t ic  was  carr ied ou t  on mice  in wh ich  
LDs0 is 560 t~g/kg of b o d y  weight .  

The orange  yel low colour of t he  p roduc t ,  UV-  a n d  
I R - a b s o r p t i o n  spec t rum,  h igh  nega t ive  opt ica l  ro ta t ion ,  
h igh  tox ic i ty  and  also i ts  so lubi l i ty  ind ica te  i ts  re la t ion-  
ship  to  those  of a c t i n o m y c i n  group of ant ib io t ics .  A 
compar i son  was  there fore  m a d e  w i t h  a c t i n o m y c i n  D 
(Table II) .  Rega rd ing  so lubi l i ty  in d i f fe ren t  solvents ,  
b o t h  an t ib io t ic  MT-10 and  a c t i n o m y c i n  D b e h a v e  simi-  
larly, excep t  in w a t e r  where  t he  l a t t e r  is pa r t i a l ly  soluble.  
Compara t ive  assays  for an t imic rob ia l  ac t iv i t ies  are  given 
in Table  I I I .  I t  was  observed  t h a t  t he  i nh ib i to ry  ac t iv i ty  
of t he  an t ib io t ic  differs  f rom the  ac t i nomyc in  D to  some 
ex ten t .  The  a c t i v i t y  of t he  an t ib io t ic  MT-10 aga ins t  
S a c c h a r o m y c e s  cerevisiae,  M i c r o s p o r u m  cann i s ,  F u s a r i u m  
o x y s p o r u m ,  A s p e r g i l l u s  n iger  and  A s p e r g i l l u s  oryzae  is 
s ignif icant ,  whereas  w i t h  a c t i n o m y c i n  D no such ac t iv i ty  
exists.  E .  eoli is, however ,  r e s i s t an t  to  b o t h  the  an t i -  
biotics.  

Z u s a m m e n / a s s u n g .  Aus einer  M u t a n t e  von  S t r e p t o m y c e s  
i n d i c u s  CHAKRABARTY sp. nov.  wurde  das  neue  Ant i -  
b i o t i k u m  MT-10 (orange-gelbe K r i s t a l l e ) i s o l i e r t .  Die 
an t ibak te r ie l l e  und  an t i fung ische  Aktiviti~t wurde  un te r -  
such t  und  festgestel l t ,  dass  MT-10 m i t  A c t i n o m y c i n  D 
v e r w a n d t  ist. 

S. L. CHAKRABARTY and  P. NANDI 

D e p a r t m e n t  o/ Microb io logy ,  
Bose  I n s t i t u t e ,  Calcu t ta  9 ( I n d i a ) ,  23  J u l y  1970. 

Chromosome Studies in Salvia (Labiatae): West-Himalayan Species 

The  genus  S a l v i a  has  received a t t e n t i o n  f rom numer o u s  
au thors  who  have  been  in te res ted  in economic  u t i l iza t ion  
of var ious  taxa ,  b u t  less a t t e n t i o n  has  been  given to  
na tu ra l ly  occurr ing  species in H i m a l a y a n  flora. MUKER- 
J E E  1 has  r epo r t ed  24 species f rom the  Ind i an  subcon-  
t i nen t  of which  9 species are m e t  in t he  W e s t e r n  H i m a -  
layas. Cytological ly,  t he  genus S a l v i a  has  been  fair ly  
worked  out.  Ear l ie r  r epor t s  include the  work  of DE- 
LASTING 2, EPLING e t  al. 3, MEHRA and  GILL 4, SCHEEL s, 
ST]~WART 6 and  YAKOVLEVA 7. The p r e sen t  s t u d y  was  
u n d e r t a k e n  to  inves t iga te  t he  cytological  na tu r e  of t he  
W e s t - H i m a l a y a n  species of S a l v i a .  

Chromosome  n u m b e r s  for 20 T a x a  of S a l v i a  f rom t h e  
W e s t  H i m a l a y a s  are s u m m a r i z e d  in the  Table.  The  

1 S. K. MUKERJEE, A revision of the Labiatae of Indian Empire. 
Rec. bot. Surv. India H, 228 (1940). 

2 N. DELASTING, Revue Cytol. Biol. v~g. 15, 195 (1954). 
s C. EPsxr~o, H. LEwis and P. H. RAVEN, Section Audibertia Aliso 

5, 217 (1962). 
4 p. N. MEHRA and L. S. GILL, Taxon 17, 419 (1968). 

M. SCHEEL, Bot. Arch. 32, 148 (1931). 
e W. S. STEWART, Am. J. Bot. 26, 730 (1939). 
7 S. V. YAKOVLEVA, Trudy prikl. Bot. Genet. Selek l l d ,  207 (1933). 
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m a t e r i M s  s t u d i e d  w e r e  c o l l e c t e d  b y  t h e  a u t h o r  d u r i n g  
m a n y  b o t a n n i c a l  e x c u r s i o n s  in  t h e  W e s t  H i m a l a y a s  f r o m  
1963 t o  1966. T h e  c h r o m o s o m e  c o u n t s  w e r e  m a d e  f r o m  
f l o w e r  b u d s  f i x e d  in  F a r m e r ' s  f lu id  (3 p a r t s  a b s o l u t e  

a l c o h o l  t o  1 p a r t  g l ac ia l  a ce t i c  ac id)  fo r  a m a x i m u m  of  
24 h.  a f t e r  w h i c h  t h e y  w e r e  t r a n s f e r r e d  to  7 0 %  a lcoho l .  
T h e  a n t h e r s  w e r e  s u b s e q u e n t l y  s q u a s h e d  in  2 %  a c e t o -  
c a r m i n e .  Co l l ec t i ons  c i t e d  a r e  d e p o s i t e d  a t  t h e  H e r b a r i u m  

~ 0 • #., 

t- o , -.. 

0 %  

¢ % 
N 

• , "  

.¢ "-~ 

® . , .  ~ ® -" 

% 

@ 

, t ~'g. 

® ® ® .,. 

: ~ :'~' ;. ,, :' ; ~ i Fig. 1. Salvia castanea (n = 11) first metaphase. 
i N:: "[::'::~ " "; ' Fig. 2. S.  coccinea var. Crimson King (n = 22) first metaphase. 
~i~i ::," i ~: :: ~" Fig. 3. S.  coccinea var. Pink Pearl (n = 11) first metaphase. 
: : , , ~ , ~ , , ~ =  . . . . .  Fig. 4. S.  /arinacea (n = 10) first metaphase. 

Fig. 5. S.  hains (n = 8) first metaphase; with photomicrograph. 
::i~(rf ~ . . . .  ~:~ ! ~ f ~  Fig. 6. S.  lanata (n = 11) first metaphase. 

: ~'£~ Fig. 8. S.  splendens (n = 8) first metaphase; with photomicrograph. 
!!; Fig. 9. S.  pseudococcinia (n = 11) first metaphase. 

Fig. 10. S.  moorcroltiana (n = 8) first metaphase; with photomicro- 
"~:, ~ i graph. 
: '~ .  ,,:,~ ~: ,,,q"~ Fig. 11. S. leucantha (n = 11) first metaphase. 
,: ::'~:~L:;~, :<:~S:~ : Fig. 12. S. involucrata (n ~ 7) first metaphase; with photomicro- 
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Taxon Voucher Origin n Number 

*Salvia caslanea Diets Gill U.S.P.L. 480.65 Suni 11 
Gill 1546 Solan 11 

*S. coccinea Fuss. Gill 3205 Chandigarh 22 
var. Crimson King 

S. coccinea Fuss. Pink Pearl 
S. larinacea Benth 
S. glutinosa L. 

*S. hains Royle ex Benth 
* S. involucrata cav. 
S. lanata Roxb. 

* s .  t e u c a n t h a  cav. 

*S. moorcro]liana Wall. ex. Bth. 

S. oHicinalis L. 
S. plebeia R. Br, 

*S. pseudococcinia Jacq. 
S. splendens Kev. Gawt. 

Gill 7#58 Sutton Seed Calcutta 11 
Sutton Seed Calcutta 10 

Gill 7394 Khurpatal 8 
Gill 7482 Gulmarg 8 
Gill 7484 Khilanmarg 8 
Gill 3202 Kasauli 7 
Gill 7382 Nainital 11 
Gill 1644 Solan 11 
Gill 3192 Kasauli 11 
Gill 7388 Nainital 11 
Gill 7583 Solan 8 
Gill U.S.P.L. 480.36 Sirinagar 8 
Gill 3196 Rupar 7 
Gill 3207 Chandigarh 8 
Gill 1645 Jeolikot 8 + 1B 
Gill 7401 Khurpatal 11 

Sutton Seed Calcutta 8 

of  P a n j a b  U n i v e r s i t y ,  C h a n d i g a r h ,  I n d i a .  C o u n t s  for  
species  i n d i c a t e d  b y  a n  a s t e r i sk  a re  b e i n g  r e p o r t e d  for  
t h e  f i r s t  t ime .  

A p e r u s a l  of  l i t e r a t u r e  r evea l s  t h a t  t h e  f r e q u e n c y  of  
p o l y p l o i d y  in  t h e  genus  Salvia is a b o u t  21.7%.  Al l  t h e  
p r e s e n t l y  i n v e s t i g a t e d  t a x a  e x c e p t  S. coecinea va t .  Cr im-  
son  King,  are  a t  d ip lo id  level .  EPLING et  al.a, s t ud i ed  
Salvia species f rom Cal i forn ia  a n d  e s t ab l i s hed  a new 
base  n u m b e r  of x = 15. T he  c o m m o n e s t  ba se  n u m b e r s  
in  Salvia are  6, 7 a n d  8. However ,  ba se  n u m b e r s  of 9, 
10 a n d  11 a re  also n o t  u n c o m m o n .  F r o m  t h e  l i t e r a t u r e  
i t  a p p e a r s  t h a t  t h e  genus  Salvia is h i g h l y  po lybas i c  a n d  

h a v i n g  base  n u m b e r s  x = 6, 7, 8, 9, 10, 11, 13, 15, 17 
a n d  19. T h e  bas ic  n u m b e r s  of 6, 7 a n d  8 m a y  be  cons ide red  
as  p r i m a r y  b a s e  n u m b e r s  a n d  t h e  h i g h e r  n u m b e r s  seem 
t o  b e  of s e c o n d a r y  or igin.  

Rdsumd. D 6 t e r m i n a t i o n  de n o m b r e s  c h r o m o s o m i q u e s  
darts des  Sauges  (Salvia) encore  n o n  6tudi6s du  H i m a l a y a .  

L. S. GILL 

Department o/Biology, University o/Waterloo, 
Waterloo (Ontario, Canada), 15 May 1970. 

A d e q u a t e  S t i m u l u s  of  the  I n s e c t  T y m p a n i c  O r g a n  

The  m o s t  i m p o r t a n t  cha rac t e r i s t i c s  of s o u n d  s t i mu l i  
t h a t  exc i te  t h e  insec t  t y m p a n a l  o r g a n  h a v e  b e e n  con-  
s idered  va r ious ly  to  be  a m p l i t u d e  m o d u l a t i o n  1, r ise t i m e  
of song  pulses  *, a n d  s t a r t i n g  a n d  t e r m i n a l  t r a n s i e n t s  of 
pulses  3. T h e r e  is l i t t l e  ev idence  t h a t  t h e  t y m p a n a l  o r g a n  
ana ly se s  s o u n d s  in  t e r m s  of  t h e i r  f r equency* ,  5 b u t  o n l y  
t h e  pu lse  s t r u c t u r e  of t h e  s t r i d u l a t i o n s  is r e f l ec ted  in  t h e  
d i scha rge  a l o n g  t h e  a u d i t o r y  nerve .  HASKELL 6 showed  
t h a t  t h e  ea r  of t h e  g r a s s h o p p e r  Chorthippus brunneus 
r e s p o n d e d  in  a n  i n c o n s i s t e n t  f a sh ion  to  t h e  species  song  
p l a y e d  f rom a t a p e  loop  a n d  d e t e c t e d  on ly  t h e  gene ra l  
f ea tu re s  of t h e  a m p l i t u d e  m o d u l a t i o n  p a t t e r n .  

O r t h o p t e r a n  songs, w h i c h  are  u sua l ly  p r o d u c e d  b y  a 
ser ies  of t o o t h  s t r ikes  t h a t  se t  t h e  wings  v i b r a t i n g ,  
cons is t  a l m o s t  en t i r e ly  of v e r y  br ie f  t r a n s i e n t s  w i t h  
wide  f r e q u e n c y  ranges .  Never the les s ,  we k n o w  of no  
e x p e r i m e n t  on  t h e  insec t  ear  in  w h i c h  p rov i s ion  h a s  b e e n  
m a d e  for  r e p r o d u c t i o n  of t r a n s i e n t s  o v e r  t h e  ful l  fre- 
q u e n c y  r a n g e  m e t  w i t h  in  t h e  species  song.  W e  h a v e  
found  t h a t  a n o r m a l  r e sponse  c a n n o t  b e  e l ic i ted  in  t h e  
a u d i t o r y  n e r v e  of t h e  t e t t i g o n i i d  Metrioptera brachyptera 
unless  u l t r a son ic  e l e m e n t s  of t h e  song  t r a n s i e n t s  a re  
a d e q u a t e l y  r ep roduced .  

The  t y m p a n a l  o rgan  of M. brachyptera r e s p o n d e d  v e r y  
well  t o  t h e  song of a l ive  conspecif ic  s ing ing  in a cage 

close b y  (Figure  l a). The  song  was  t h e n  r eco rded  a t  
15 i.p.s. (38 cm/s)  on  a good a u d i o f r e q u e n c y  t a p e  r ecorde r  
(Akai  X-300) a n d  p l a y e d  b a c k  to  t h e  p r e p a r a t i o n  t h r o u g h  
a m o v i n g  coil  l oudspeaker .  A s y n c h r o n o u s  r e sponse  in 
t h e  n e r v e  was  b a r e l y  de t ec t ab l e ,  e v e n  a t  a n  i n t e n s i t y  
of  85 d B  ( m o n i t o r e d  o n  t h e  'A '  sca le  of a B r u e l  a n d  
K j a e r  s o u n d  leve l  m e t e r  o p e r a t i n g  u p  to  20 kHz)  com-  
p a r e d  w i t h  45 d B  f r o m  t h e  l ive  insec t  (F igure  1 b).  T h e  
insec t  song,  o n  s u b s e q u e n t  ana lys i s ,  was  f o u n d  to  h a v e  
i t s  m a i n  e n e r g y  in t h e  r a n g e  15-85 kHz .  

S imi la r ly ,  t h e  ca l l ing  song  of t h e  g rasshopper ,  Chor- 
thippus parallelus, evoked  a power fu l  s y n c h r o n o u s  re- 
sponse  in  t h e  t y m p a n a l  o r g a n  of M. brachyptera w h e n  
p r o d u c e d  b y  a caged  in sec t  (F igure  2), b u t  a c o m p a r a -  
t i v e l y  poor  r e sponse  was  o b t a i n e d  to  a n  a u d i o - f r e q u e n c y  

t R . J .  PUMPHREY, Biol. Rev. I5, 107 (1940). 
2 M. C. BUSHEL and D. BURKHARDT, Symp. zool. Soc. Lond. 7, 13 

(1962). 
s p. E. HowsE, Symp. zool. Soc. Lond. 23, I67 (1968). 
4 y.  KATSUKI and N. SUGA, J. exp. Biol, 37, 279 (1960). 
5 G. A. HORRIDGE, Proc. R. Soc. Lond. B 155, 218 (1961). 
e p. T, HASKELL, J. exp. Biol. 33, 737 (1956). 


