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Fig. 2. Normal probability plot of thermal elution profiles of duplexes 
formed between reference 3ZP-DNA and excess of unlabeled DNAs 
from different sources. A Between N. crassa z2P-DNA and �9 N. sp. 
(Mysore); &, N. sp. (Lahore); &, N. sp. (Gianjor); D, N. sp. (Knala 
Luinpur) ; and Q, N. crassa DNAs. B Between N. sitophila a~P-DNA 
and A, N. sp. (Mysore); �9 N. sp. (Lahore); 2x, N. sp. (Gianjor); 
D, N. sp. (Kuala Lumpur); and 0, N. sitophila DNAs. 

Consider ing the  base compos i t ion  and  the  sequence  
divergence da t a  together ,  f rom the  p re sen t  work  and  
f rom m y  previous  work  4, i t  seems t h a t  N. sp. (Gianjor) 
occupies a posi t ion super impos ing  on or ve ry  close to  
t h a t  of species group N.  tetrasperma on a phy logene t ic  tree.  
N. sp. (Mysore) is a lmos t  equ id i s t an t ly  re la ted  to b o t h  
N.  sitophila and  N. crassa and seemingly  occupies a 
posi t ion in the  species group N. intermedia. The p re sen t  
s t u d y  has been unable  to  assign the  isolates N.  sp. 
(Lahore) and  N. sp. (Kuala  Lumpur)  to  a n y  par t i cu la r  
reference species group. However ,  t h e y  seem to be ve ry  
close to each o the r  and  re la t ive ly  closer to  N. sitophila 
t h a n  to  N.  crassa. Based on crossing behavior ,  however ,  
all the  s t ra ins  of N. sp. (Lahore) were t e n t a t i v e l y  ass igned 
to the  species group N.  crassal~ Ass ignmen t s  of the  iso- 
lates  to the  known species groups,  in th is  work,  is t r ea t ed  
as only  t e n t a t i v e  and  cer ta in ly  no t  final. Bu t  resul ts  in 
th is  s t u d y  conform largely to the  es tab l i shed  s t ra in  
ass ignments  10 of the  isolates. I t  is bel ieved t h a t  the  d a t a  
p resen ted  here will be helpful  to o ther  workers  in te res ted  
in Neurospora genetics  and evo lu t ionary  biology. 
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Neurosecre tory  control  of Corpora allata act ivity in cockroach ,  Periplaneta americana L. 
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Summary.  The bra in  neurosecre to ry  mater ia l  is involved in the  contro l  of Corpora  al lata ac t iv i ty  dur ing  pos t - embryon ic  
deve lopment .  A h igh  concen t ra t ion  of neurosecre to ry  mater ia l  wi th in  the  Corpora al la ta  res t ra ins  the  ac t iv i ty  of the  
gland. 

I t  is well known t h a t  the  neurosecre to ry  cells (NSC) of the  
p ro tocerebrum,  pro thorac ic  gland (PTG) and Corpora 
al lata (CA) govern the  d e v e l o p m e n t  of insects.  However ,  
while the  contro l  mechan i sm of brain  NSC and PTG are 
under s tood  t h a t  of CA is no t  qui te  clear as yet .  Most  of 
the  references abou t  the  contro l  of CA are concerned abou t  
the i r  ac t iv i ty  in re la t ion to reproduct ion .  E n g e l m a n n  2 
held t h a t  the  ac t iv i ty  of CA dur ing ovar ian  d e v e l o p m e n t  
in Leucophaea maderae is regula ted  pure ly  by  nervous  
s t imuli  f rom the  bra in  and suboesophageal  ganglion. Bu t  
H i g h n a m  a in Schistocerca gregaria es tabl ished t h a t  the  
median  NSC of pars  in tercerebral is  l iberate  a subs tance  
which is involved in the  ac t iva t ion  of the  CA of adul t  
females. The med ian  NSC have  been found to contro l  
prote in  me tabo l i sm which m a y  allow an ac t iva t ion  of 
CA. St rong 4 in Schistocerca paranensis suggested t h a t  
lateral  NSC ac t iva te  the  CA. Scharrer  ~-7 d e m o n s t r a t e d  
exper imen ta l ly  t h a t  the inhibi t ion of CA is b rough t  abou t  
by  the  p ro tocerebra l  NSC. She also suggested the  involve-  
m e n t  of neurosecre tory  componen t s  in the  regulat ion of 

cyclical ac t iv i ty  of CA s. K h a n  and Fraser  ~ gave his to-  
logical evidence t h a t  the  neurosec re to ry  mate r ia l  res t ra ins  
the  ac t iv i ty  of CA. The aim of the  p resen t  s t u d y  was to 
examine  in more detai l  the  corre la t ion be tween  the  neuro-  
secret ion and the  ac t iv i ty  of CA, and to inves t iga te  fu r the r  
the  role of neurosecre t ion  in the cont ro l  of CA ac t iv i ty  
dur ing  d e v e l o p m e n t  of Periplaneta americana. 
Material and methods. The dif ferent  ins ta r  n y m p h s  were 
reared at  25 ~ t empera tu re .  The heads  of the  n y m p h s  of 
known ages were fixed in aqueous  Bonins  fluid and  em- 
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bedded  in paraf f in  wax.  Serial sect ions were cut  a t  6 
~xm and  s ta ined wi th  pa ra ldehyde  fuchsin and chrome 
a lum h a e m a t o x y l i n  phloxin  stains.  
Resu l t s  a n d  d iscuss ion .  The 1st ins ta r  n y m p h s  u n d e r w e n t  
moul t ing  12 days  af ter  ha tching .  The brain  neurosecre to ry  
mate r ia l  (s tained purple  wi th  Pa ra ldehyde  fuchsin and  
blue b lack wi th  Chrome alum h a e m a t o x y l i n  ph lox in  
stains) is rare in the  CA of 1st ins ta r  n y m p h s  for the  f i rs t  
6 days  b u t  increase in concen t ra t ion  f rom the  7th to  the  
12t.h day,  and  the  s ta inable  mater ia l  was also observed  in 
t r ans i t  in nervi  corporis  allati  I (NCA I) dur ing  these  days.  
The CA undergo  reduc t ion  in size in 7 to 12 days  old 
n y m p h s  as the  concen t ra t ion  of neurosecre to ry  mate r ia l  
increases wi th in  them.  The CA of 12 days  old n y m p h s  
have  a b u n d a n t  neurosecre to ry  mater ia l  in the  axons  of 
NCA I res iding in intercel lular  spaces wi th in  the  gland. 

The CA of 12 days  old n y m p h s  (about  to moult)  are 
def in i te ly  smal ler  in size t h a n  those  of early n y m p h s  
(figures 1 and 2) and possess low cytoplasmic  volume and  
aggregated  nuclei. This his tological  p ic ture  p resen ted  by  
the  CA of 12 days  old n y m p h s  indicates  the i r  inact ive 
s ta te .  Thus  the  accumula t ion  of re la t ive ly  large a m o u n t  
of neurosecre to ry  mater ia l  in the  CA inhibi ts  the  ac t iv i ty  
of the  glands before moult ing.  The CA of freshly moul ted  
2nd ins tar  n y m p h s  still  con ta in  an appreciable  an lount  of 
neurosecre tory  mater ia l  and  the  glands  are smaller  in size. 
Bu t  a few days  af ter  moul t ing,  the  CA dispense wi th  
a lmost  all neurosecre to ry  mater ia l .  The CA now increase 
in size and possess more  cy top la sm and  less concen t ra t ed  
nuclei. The CA have  now resumed  the i r  ac t iv i ty  and ap-  
pear  to  be ac t ive ly  engaged in p roduc ing  juvenile  hor-  
mone.  They  con t inue  to show signs of secre tory  ac t iv i ty  
till the  6th or 7th day.  Dur ing  th is  per iod an appreciable  
a m o u n t  of neurosecre to ry  mate r ia l  has  accumula ted  in 
the  Corpora cardiaca  (this is also t rue  for 1st s tage nymphs)  

Fig. 1. Photomicrograph of a section through the Corpora allata 
(CA) of an 8-day-old 1st instar nymph of P. americana showing 
allatal commissure (CCA) and hypocerebral ganglion (HG). Paral- 
dehyde fuchsin, Groat's haematoxyIin and indigo carmine stain. 

Fig. 3. Photomicrograph of the frontal section of the Corpora allata 
of a 7-day-old 2rid instar nymph of P. americana showing abundant 
PF-positive neuroseeretory granules. Letterings same as in figure 2. 
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Fig. 2. Photomicrograph of the frontal section of the Corpora allata 
of a 12-day-old 1st instar nymph of P. americana showing abundant 
PF-positive neurosecretory granules. Note the small size of Corpora 
allata and crowded condition of nuclei. Oes, Oesophagus; HG, hypo- 
cerebral ganglion; CA, Corpora allata; Gr, Neuroseeretory granules. 
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Fig. 4. Photomicrograph of the frontal section of the Corpus allatum 
of an adult female P. americana killed 1 h after the final moult 
showing abundant neurosecretory granules (Gr). HG, hypocerebral 
ganglion; Ao, Aorta. Note the small size of the gland and crowded 
nuclei. 
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f rom where  an overflow of mater ia l  begins  to CA via 
NCA I f rom the  7th day  onwards.  Consequent ly  the  
neurosecre to ry  mater ia l  becomes again more  a b u n d a n t  
in the  CA on the  7th day.  This overf low of neurosecre to ry  
mater ia l  renders  the  glands  inact ive (figure 3). The 
moul t ing  of 2nd stage n y m p h s  occurs f rom 12th to 14th 
day.  The CA of 2nd ins tar  n y m p h s  r eady  to moult ,  and 
also those  of f reshly  moul t ed  3rd stage nymphs ,  p resen t  
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Fig. 5. Photomicrograph of the frontal section of the Corpora allata 
of an adult female killed 4 h after the final nloult showing sparse 
neurosecretory granules (Gr). HG, hypocerebral ganglion. Note the 
scattered nuclei and relatively large size of the gland. 

histological  charac ter i s t ics  of an inac t ive  gland and  con- 
tain a b u n d a n t  neurosecre to ry  mater ia l .  This p a t t e r n  is 
r epea ted  in subsequen t  n y m p h a l  ins ta rs  too. 
The CA of f reshly  moul t ed  adul t  females  (1 h af ter  final 
moult)  are loaded wi th  neurosecre to ry  mater ia l  and are 
m u c h  smaller  t h a n  those  of 4 h old females.  The CA of 
1 h old females  have  a low volume of cy top la sm and h igh ly  
c rowded nuclei  and can therefore  be regarded as inact ive  
(figure 4). Bu t  only  4 h af ter  the  f inal  moult ,  the  CA of 
adul t  females  show a no tab le  increase in size, have  more  
cy top la sm and less c rowded nuclei, and  con ta in  only  a few 
neurosecre to ry  granules  (figure 5). I t  seems tha t ,  as soon 
as mos t  of the  neurosecre to ry  mate r ia l  has  gone out  f rom 
the  CA, the r e s t r a in t  or inhib i t ion  is over  and the CA 
resume their  ac t iv i ty .  
However ,  the  p resen t  histological  f indings can be inter-  
p re ted  in ano the r  way  also. I t  m a y  well be t h a t  the  smal l  
a m o u n t  of b ra in  h o rmo n e  reaching the  CA pe rhaps  s t imu-  
lates the  glands for a cer ta in  t ime ;  then,  as the  t ime for 
moul t ing  approaches ,  the  ac t iv i ty  of the  CA which has  to 
be res t ra ined  is checked by  the  overf low and consequen t  
presence of a b u n d a n t  neurosecre to ry  mater ia l  in these  
glands.  The o ther  poss ibi l i ty  is t h a t  the  presence of small  
a m o u n t  of bra in  ho rmone  does no t  s t imula te  the  glands  
bu t  jus t  allows t h e m  to do a cer ta in  degree of the i r  func- 
tion. The secre tory  cells of the  CA are allowed to produce  
a cer ta in  a m o u n t  of juvenile  ho rmone  under  the  super-  
vision of b ra in  NSC (which m a y  no t  be working com- 
ple te ly  i ndependen t ly  of the  CA) for a cer ta in  per iod 
af ter  which the  overf low and high concen t ra t ion  of brain  
neurosecre to ry  mater ia l  res t ra ins  the i r  act ivi ty .  In  any  
case, the  i nvo lvemen t  of brain  neurosecre to ry  mater ia l  
in the  control  of the  ac t iv i ty  of CA seems to be fairly 
certain.  

A fungi toxic  principle f rom the leaves  of L a w s o n i a  inermis  Lam.  
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Summary. During an t i fungal  screening of h igher  plants ,  the  leaves of Lawsonia inermis were found to exh ib i t  s t rong 
fungi toxici ty .  On chemical  invest igat ion,  the  an t i fungal  factor  was found to be 2 - h y d r o x y - l , 4 - n a p h t h o q u i n o n e  (Law- 
sone). The m i n i m u m  effective dose agains t  t e s t  organism was found to be 1000 ppm.  Lawsone  was found to exh ib i t  
fungicidal  ac t iv i ty ,  wide iungi toxic  spec t rum and  n o n p h y t o t o x i c i t y .  

P lan t s  are known  to conta in  various an t imicrob ia l  
subs tances  2,a. A l though  the  ant i fungal  ac t iv i ty  of ex- 
t r ac t s  of h igher  p lan t s  is well d e m o n s t r a t e d  4-7, the  
charac te r iza t ion  of the  fungi toxic  pr inciple  has  received 
l i t t le a t t en t ion .  The leaves of Lawsonia inermis Lam.  
were found to  exhib i t  s t rong tox ic i ty  dur ing  an t i funga l  
screening of h igher  plants .  The p resen t  communica t i on  
deals wi th  the  isolation, ident i f ica t ion  and fungi toxic  
proper t ies  of t he  act ive principle.  
Experimental procedures and results. 20 g of leaves as 
well as s tem,  root  and  bark  were ex t r ac t ed  separa te ly  
wi th  m e thano l  and screened for an t i fungal  ac t iv i ty  by  
a modif ied paper  disc m e t h o d  8 against  the  t e s t  organism 
Helminthosporium oryzae Breda  de Haan .  Of var ious  
pa r t s  tes ted,  only the  leaves of Lawsonia inermis ex- 
h ib i ted  fungi toxic i ty .  For  the  isolation of the  act ive 
principle,  500 g of fresh leaves were ex t r ac t ed  wi th  
me thano l  several  t imes  unti l  the  last  e luate  became  
colourless. The solvent  f rom this  ex t r ac t  was evapora t ed  
under  reduced pressure.  The residue was dissolved in 

disti l led water  and ex t r ac t ed  wi th  n -bu tano l  and chloro- 
form separately .  The solvents  f rom the  n -bu tano l  and 
the  ch loroform fract ions and wa te r  from the  aqueous  
f ract ion were r emoved  by  evapora t ion  under  reduced 
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