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pa ra s i t e  and  a sys temic  one, such  p e r m e a b i l y t y  change  
b r o u g h t  a b o u t  b y  Sclerospora sorghi is qu i te  in te res t ing .  
T h o u g h  the re  is cons iderab le  leakage  of e lec t ro ly tes  on 
t he  45 th  day  f rom diseased leaves,  th i s  m a y  no t  be  
adve r se ly  a f fec t ing  the  fungus,  wh ich  b y  th i s  t i m e  enters  
t he  oospore  s tage  in  t h e  leaves.  

E v e n  t h o u g h  the re  was increased  leakage  of electro-  
ly tes  f rom diseased roots  and  leaves,  t he re  was a suppres-  
s ion of escape of e lec t ro ly tes  f rom t he  s tem.  This  could 
v e r y  well  be  due  to  a c c u m u l a t i o n  of e lectrolytes ,  wh ich  
m a y  p rov ide  n u t r i t i o n  to  the  fungus  wh ich  is sti l l  in the  
myce l ia l  s tage  in t h e  s tem.  This  m a y  also c o m p e n s a t e  for 
t he  loss t h r o u g h  t he  roots .  

Loss in  p e r m e a b i l i t y  is encoun t e r ed  in hos t s  a t t a c k e d  
b y  f acu l t a t ive  pa ras i t e s  where  a t ox in  or e n z y m e  is 
i nvo lved  in  t he  pa thogenes i sL  T he  ionic i m b a l a n c e  a n d  
p e r m e a b i l i t y  change  seen in d o w n y  mi ldew affected 

s o r g h u m  suggests  t h a t  the  e Iabora t ion  of a pr inciple  for 
t he  pa thogenes i s  b y  an  obl iga te  pa r a s i t e  l ike Sclerospora 
sorghi c a n n o t  be  ru led  out.  

Rdsumd. On 6tudie  la pe r t e  d '61ectrolytes dans  les 
p l an t e s  de s o r g h u m  infect6es p a r  le mi ld iou  l anug ineux .  
C 'es t  dans  ]es rac ines  et  Ies feuilles ma lades  qu 'e l le  fu t  le 
plus  marqu6e  ma t s  elle ne se p rodu i s i t  pas  dans  la t ige  
malade .  Elle cut  son m a x i m u m  darts les feuilles ma lades  
et  a u g m e n t a  au fur  et  k mesure  des progr~s de la malad ie .  
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In trarena l ly  Induced  Infect ion  in Rats:  Kidney  Infect ing  D o s e  and S e x  D e p e n d e n c e  

E x p e r i m e n t a l  research  on pye loneph r i t i s  requires  a 
su i t ab le  animal .  However ,  h a n d y  an ima l s  are  no t  k n o w n  
to suffer n a t u r a l l y  f rom th i s  disease.  I t  is necessary,  there-  
fore, to  ove rwhe lm t h e  h i g h  local or general  r es i s t ance  of 
h e a l t h y  an ima l s  aga ins t  rena l  infect ion.  Var ious  m e t h o d s  
h a v e  been  deve loped  w h i c h  in t h e  pa s t  10 to  15 years  
p roved  t h e  2 m a i n  p a t h o g e n e t i c a l  m e c h a n i s m s  of th i s  
disease in h u m a n s .  These  2 in fec t ion  rou tes  are 1. t he  
a scend ing  or re t rograde ,  2. t h e  h a e m a t o g e n o u s  way.  
E x p e r i m e n t a l l y  t he re  are a few d i s a d v a n t a g e s  in  these  
m e t h o d s :  1. necessary  pre- les ion w i t h i n  t h e  k i d n e y  in 
o rder  to  m a k e  i t  sens i t ive  to  t he  infect ion,  2. t he  u n k n o w n  
q u a n t i t y  of b a c t e r i a  r each ing  t he  k i d n e y  a n d  be ing  respon-  

Table I. Incidence of infection dependent on the amount of injected 
bacteria (strain E. coli 06 2791/71) 

No. of injected bact. per kidney 
(in 0.02 ml) 

No. bacteriol, pos. 

No. infected kidneys 

1 x 10 ~ 0/30 
2 • 104 4/8 
4 • 104 8/15 
8 • 104 5/10 

1.6 • 105 13/15 
~ 3 . 2  • 10 a 16/16 

Table II. Bacteriological findings from the infected (2 • l0 T E. co,i) 
lett kidneys 

Autopsy at days No. positive Sex of Statistical 
after infection animals significance 

No. infected 

sible for success in infect ion,  3. a n  unf ixed  r a t e  of le thal i -  
t y  in t he  an imal s  caused  b y  t he  h i g h  in fec t ion  dose 
necessary.  

Fo r  special  pu rposes  we h a v e  found  t h e  i n t r a r e n a l  
infec t ion  mode l  su i t ab le  because  of i t s  fastness,  s impl ic i ty ,  
and  t h e  poss ib i l i ty  of i nocu la t ing  exac t ly  measu red  doses 
of bac ter ia .  This  m e t h o d  is a n  unphys io log ica l  one, b u t  
the  resu l t  is a p p a r e n t l y  t he  same as in  b o t h  t h e  o the r  
modes  of infect ion,  a l t h o u g h  t he  special  p a t h o m e c h a n i s m s  
m i g h t  be  qu i te  di f ferent .  The  m e t h o d  was i n t r o d u c e d  in 
r a b b i t s  1, modi f ied  for  r a t s  2, and  pe r fo rmed  b y  on ly  a 
few research  groups  recen t lya -K PRAT has  t a k e n  i t  for 
c h e m o t h e r a p e u t i c a l  i nves t iga t ions  (personal  c o m m u n i c a -  
t ion) .  

W e  h a v e  used r a t s  a t  t he  age of 5 to  7 m o n t h s  f rom a 
W i s t a r  i nb red  s t r a i n  he ld  in our  i n s t i t u t e  for  a b o u t  15 
years .  For  i n j ec t ion  p rocedure  t he  r a t s  were e ther ized  and  
in fec ted  t h r o u g h  t he  e thano l -d i s in fec ted  skin  in to  t he  
left  k i d n e y  f ixed b y  2 of t he  ope ra to r ' s  fingers.  Inocula -  
t ion  was done w i t h  suspens ions  of a h a e m o l y z i n g  Escheri- 
chin colt 06 s t r a in  der ived  f rom ur ine  of a female  p a t i e n t  
w i t h  u r i n a r y  t r a c t  infect ion.  Over l l igh t  a t  37 ~ bac t e r i a  
g rown on n u t r i e n t  aga r  s l an t s  in  t ubes  of 16 • 160 m m  
size were washed  off w i t h  10 ml  sal ine wh ich  resul ted  
c o n s t a n t l y  in  a c o n t e n t  of 1.5 • 109 b a c t e r i a  pe r  ml  of 
suspension.  This  or ig inal  suspens ion  was d i lu ted  s tepwise  
to su i t ab le  c o n c e n t r a t i o n s  wh ich  were in jec ted  b y  a fine 
needle  on mic ro l i t r e  syringes.  A t  t he  same t i m e  bac te r i a l  
coun t s  were pe r fo rmed  b y  p l a t i ng  serial  d i lu t ions  on 
b lood-  and  E N D O - a g a r ,  r e su l t ing  n e x t  day  in t he  exac t  
a m o u n t  of b a c t e r i a  in jected.  Las t ly  we h a v e  i n j e c t e d p l a n n -  
ed bac te r i a l  concen t r a t i ons  because  dev ia t ions  f rom the  
desi red a m o u n t s  con t ro l led  b y  read ing  t h e  p la tes  on  t he  
n e x t  d a y  were v e r y  small ,  if any.  

I n  order  to  f ind  t he  ' c r i t ica l '  in fec t ion  dose to give 
reproduc ib le  resul t s  for poss ible  biological  s t a n d a r d i z a -  
t i on  of t h i s  model ,  an  equa l  vo lume  (0.02 ml) of a r i th -  
me t i ca l ly  d i lu ted  suspens ions  was in jec ted  in t r a rena l ly .  

31-32 24/24 ~ -- 
16[20 g 

83 3/5 ? -- 
0/5 g 

157-165 8/18 ~ + (p<o.05) 
~/13 3 
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An ima l s  (all female) were sacrif iced 2 weeks af te r  inocula-  
t ion.  Homogen i zed  left  k idneys  were e x a m i n e d  bac te r io-  
logically. The  in fec t ion  r a t e  in  severa l  e x p e r i m e n t s  is 
d e m o n s t r a t e d  in Tab le  I. 

F r o m  these  results ,  i t  is conc luded  t h a t  k i d n e y  in fec t ing  
dose 6 (KID100) in  whole  t he  an i m a l s  of our  E. coli s t r a in  
to  be  2 . . .  3 • 105 bac t e r i a  in  t he  cond i t ions  descr ibed.  The  
r ep roduc ib i l i t y  of t he  resul t s  a t  va r ious  t i m e s  over  t he  
yea r  was  v e r y  good. There  was no  l e t h a l i t y  in  a b o u t  400 
ra t s  in fec ted  in t h e  same  m anne r .  

F u r t h e r  e x p e r i m e n t s  were pe r fo rmed  to get  i n f o r m a t i o n  
a b o u t  d u r a t i o n  of t he  in fec t ion  b y  t he  use of g rea te r  
a m o u n t s  of b a c t e r i a  t h a n  t he  KID100. W e  w a n t e d  to  be  
sure t h a t  a g rea t  p a r t  of t he  an i m a l s  should  get  a longer-  
l a s t ing  infec t ious  process  in  t h e i r  k idneys .  R a t s  of e i the r  
sex were u n d e r  e x a m i n a t i o n .  A t  var ious  in t e rva l s  d i f fe rent  
groups  of an ima l s  were sacr i f iced and  the i r  k idneys  checked 
for infect ion.  Bac te r i a l  s t r a ins  were ident i f ied  by  haemo-  
lysis, f e r m e n t a t i o n  p a t t e r n ,  a n d  serologically.  I n  all  t h e  
bac ter io logica l ly  pos i t ive  cases we found  pure  cul tures  of 
our  E. coli s t ra in .  Sal ine in jec ted ,  and  suspens ions  of 
g round  sand  in sal ine i n t r a r e n a l l y  inocula ted ,  male  a n d  
female  r a t s  in groups  up  to 15 an ima l s  served as controls .  
T h e y  were sacrif iced w i t h i n  a r ange  f rom 2 weeks up  to 
8 mon ths .  I n  these  an ima l s  we neve r  obse rved  k idney  
infect ion.  

Tab le  I I  shows t h a t  t he re  are no grea t  dif ferences  be t -  
ween  male  and  female  r a t s  up  to  4 or 5 weeks. 5 m o n t h s  

a f te r  infect ion,  nea r ly  ha l f  t he  female  an ima l s  h a d  posi- 
t i ve  bac ter io logica l  cu l tu res  f rom the i r  in fec ted  kidneys ,  
whereas  the  k i d n e y  of on ly  I ma le  r a t  ou t  of 13 exh ib i t ed  
bac te r i a l  g rowth .  

Because  of t he  r e l a t ive ly  smal l  n u m b e r  of an ima l s  
ava i l ab le  for s t a t i s t i ca l  eva lua t ion ,  we are no t  able  to  
decide w h e t h e r  t he  obse rved  sex di f ference was poss ib ly  
p r e sen t  a t  an  ear l ier  s tage of the  infect ious  process  in  the  
k idneys .  Ne,~ertheless, i t  m u s t  be  s t a t e d  f rom our  resul t s  
t h a t  p l a n n i n g  a n d  i n t e r p r e t a t i o n  of s imi la r  e x p e r i m e n t s  
h a v e  to cons ider  t he  sex of t he  an ima l s  used. 

Zusammen[assung. L e b e n d e  E. coli-Bakterien w u r d e n  
bei  R a t t e n  d i rek t  in  die Niere  inj izier t .  F i i r  die In f ek t i on  
war  eine b e s t i m m t e  M i n d e s t - K e i m m e n g e  erforderl ich.  
Bei  I n j e k t i o n  h6he re r  Dosen  (Chronizi t~t)  i i be r s t anden  
die m~tnnlichen Tiere  die t n f e k t i o n  o f fenbar  schnel ler  und  
le ichter  als die weibl ichen.  
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Sensitivity of some Plant Pathogenic Fungi Towards Plant Metabolites: Antifungal 
Activity of some Chalcones, Dihydrochalcones and Flavanones 

As a p a r t  of our  p r o g r a m m e  on t he  chemica l  cons t i t -  
uen t s  occur r ing  in some p l a n t s  bea r ing  a n t i f u n g a l  
propert ies1.2,  we were able  to  isola te  and  cha rac te r i ze  
2 new  compounds ,  f l e m i c h a p p a r i n - B  (I) a n d  f lemich-  
appa r in -C  (II) ~ f rom t he  roots  of Flemingia chappar 
(Faro:  Leguminosae)  which  were found  to  show a n t i f u n g a l  
a c t i v i t y  4 aga in s t  3 p l a n t  pa thogens ,  Heiminthosporium 
oryzae, Curvularia lunata a n d  Alternaria solani. Besides  
these  2 modi f ied  isof lavonoids ,  2 new n a t u r a l l y  occur r ing  
cha lcones  of u n u s u a l  a r o m a t i c  s u b s t i t u t i o n  p a t t e r n ,  
flemichapparin- (III) 5 and  f l e m i c h a p p a r i n - A  (vii) ~, along 
w i t h  2 ' , 4 ' - d i h y d r o x y c h a l c o n e  (IV)~, were isola ted f rom 
the  aer ia l  p a r t s  of F. chappar. The  a n t i f u n g a l  a c t i v i t y  
of these  chalcones  and  the i r  co r re spond ing  de r iva t i ve s  
(d ihydrocha leones  an d  f lavanones)  h a v e  now  bee n assayed  
b y  s t u d y i n g  the i r  effects on 4 g r o w t h  s tages  of fungi,  viz., 
spore ge rmina t ion ,  germ t u b e  growth ,  v e g e t a t i v e  g r o w t h  
in colony, and  sporu la t ion .  T he  c o m p o u n d s  (III-X) h a v e  

also been  s tud ied  w i t h  a n u m b e r  of fungi  r ep re sen t ing  
d i f fe ren t  classes, a n d  the i r  m i n i m u m  i n h i b i t o r y  concen t r a -  
t ion  ha s  been  d e t e r m i n e d  aga ins t  a selected t e s t  organism.  

i C.F. VANSlJMBRE, in Phenolics in Plants in Health and Disease, 
(Ed. J.B. PRIDHAM; Pergamon Press, London 1960), p. 101. 
A. STOESSL, in Recent Advance in Phytochemistry (Eds. C. STECLINK 
and V.C. RUNECKLE8; Appleton Century-Crofts, New York 1970), 
vol. 3, p. 144, and references cited therein. 

3 N. ADITYACHAUDHURY and P.K. GUPTA, Phytochemistry 72, 
425 (1973). 

4 N. ~r P .K.  GUPTA and N. ADITYACHAUDHURY, SO. 
Culture, India ,  in  press 1973. P. K. GUPTA, Ph.D.  Thesis, Ka lyan i  
Univers i ty  (1971). 

5 N. ADITYACHAUDHURY, C.L. K!RTANIYA and B. MUKHERIEE , 
Te t rahedron  27, 2111 (197I). 
N. ADITYACHAUDHURY and C.L. KIRTANIYA, J. Ind ian  chem. 
Soe. d7, 1023 (1970). 

7 N. ADITYACHAUDHURY, C.L. I{IRTANIYA and B. I"V[UKHERJEE, J.  
Indian chem. Soc. g6, 964 (1969). 

Table I. Effect of chalcones and their derivatives at 105 [zg/ml concentration on spore germination of 3 plant pathogenic fungi 

Compounds pH of the 
solutions 

Germinat ion  (%) of spores of 

H. oryzae A. solani C. lunata 

Flemichapparin (III) 
2% 4'-Dihydroxychalcone (IV) 
Dihydroflemiehapparin (V) 
2', 4'-Dihydroxy-dihydrochalcone (VI) 
Flemiehapparin-A (VII) 
Tetrahydroflemichapparin-A (VIII) 
6-Methoxy-7-hydroxyflavanone (IX) 
7-Hydroxyflavanone (X) 
Control 

8.5 80 20 0 
8.5 100 59 60 

10.0 0 90 0 
10.0 0 0 0 

9.8 0 0 0 
10.0 0 0 0 

9.5 100 0 0 
8.5 100 0 0 
7.0 100 95 70 


