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effect  obviously  po in t s  to gross changes  in the  molecular  
organisa t ion of the  c o m p o u n d  as the  resul t  of i r rad ia t ion  
at  the  higher  doses. 

This  fact  received fu r the r  cor robora t ion  f rom the  
resul ts  of the  I R  absorp t ion  studies.  I t  was observed t h a t  
the  samples  i r rad ia ted  at  5-and 10-m-rad doses gave I R  
spec t ra  ident ical  wi th  the  non- i r rad ia ted  compound ,  
whereas  the  sample  i r rad ia ted  at  15 m- rad  dose resul ted  
in a curve wi th  non-resolu t ion  appearance  of I R  spectra .  
I t  indica tes  t h a t  a complex  mix tu re  has been formed.  
A p p a r e n t l y  there  are p ronounced  changes  p roduced  at  1 
or more  of the  4 a symmet r i c  cent res  said to be respon-  
sible for the  ac t iv i ty  of te t racyc l ine  molecule n when  
i r radia t ion  is done at  15 m-rad  dose. 

A more  deta i led  chemical  inves t iga t ion  of t he  15-m- 
rad- i r rad ia ted  sample  is in progress.  However ,  i t  can  
safely be r e c o m m e n d e d  t h a t  for s ter i l izat ion of oxy te t r a -  
Cycline in the  solid s ta te ,  the  gamma- rad i a t i ons  used 

should be below 10 m- tad -dose  in order  to  preserve  its 
an t ib io t ic  ac t iv i ty  in tact .  

Zusammenfassung. Nachweis ,  dass die Bes t rah lung  yon 
Oxyte t racyc l in  mi t  C o b a l t - 6 0 - G a m m a s t r a h l e n ,  in Ab- 
hSongigkeit yon der  S t rahlendosierung,  zu e inem Wirk-  
samke i t sve r lus t  des An t ib io t ikums  ffihrt. 
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A s s o c i a t i o n  of  Candida tropicalis w i t h  M a i z e  S t a l k  

Candida tropicalis (Cast.) Be rkhou t  f r equen t ly  occurs 
as a commensa l  and occasional ly as a pa thogen  in m a n  
and  animals  (KAWABITA and VAN UDEN 2, HURLEYS; 
GENTLES and  LA TOUCHE4; THIRUMALACHAR ~). I t  has  also 
been repor ted  f rom soil (GUGNANI and  SHRIVASTAVA6). So 
far as is known,  th is  fungus  has  no t  been  found  to be as- 
sociated wi th  p l an t  disease, a l though  it has  been recovered 
f rom p lan t  or vegetable  mater ia ls  such as r o t t en  pine  
apples (LODDER and  KREGER VAN-RIJT), Sauerkraut ,  
Sakura-miso,  b lacks t rap  molasses,  kefyr,  etc. (MIRANDA, 
personal  communica t ion) .  A s ta lk  rot  disease of maize was 
observed  in F e b r u a r y - M a r c h ,  1971, a t  H y d e r a b a d  and  in 
August ,  1971, a t  U da ipu r  f rom which  a yeast - l ike  fungus  
was isolated. Again in 1972 the  same fungus was recovered 
f rom maize s ta lk  rot  samples  collected f rom Jul lundur .  

Material and methods. Stalk ro t  mater ia l  collected f rom 
H y d e r a b a d  and  Uda ipu r  was p la t ed  on po t a to -dex t ro se  
agar. The resul t ing g rowth  was puri f ied by  single sporing. 
For  inoculat ions,  the  suspens ion  of fungus  g rowth  was  pre-  
pa red  and  syringe inocula ted  in nodes and  in ternodes .  The 
a p p r o x i m a t e  dens i ty  of propagules  was 105/ml. The punc-  
tures  were sealed wi th  wax  or grease. Cultural,  b iochemica l  
and physiological  charac te rs  were de t e rmined  in accor- 
dance  wi th  the  m e t h o d s  descr ibed by  LODDER and I42RE- 
GER VAN-RIJ 7. 

Rot  1 

Results and discussion. Colonies on g lucose-yeas t -ex t rac t  
and pep tone  agars c reamish  or s l ight ly  dull white,  opaque,  
raised wi th  c rena te  margins ,  pellicle on po ta to -dex t rose  
b r o t h  wi th  sed imenta t ion .  Cells of yeas t -phase  subglobose 
to shor t  ovoid or ovoid, occasionally sausage-shaped,  rare- 
ly cylindrical,  10-14 • 5-8 ~zm; pseudomyce l ium consists  
of ramif ied  chains  of p s e u d o h y p h a e  on which  clusters  or 
chains  of globose to  ovoid or s l ight ly  elongate,  acro-pleu- 
rogenous b las tospores  wi th  rounded  ends  are p roduced  
(Figures 4 and  5); t rue  myce l ium is also present .  

W i t h i n  the  s ta lk  the  fungus was found in the  f i lamen- 
tous  mycelial  phase  intracel lular ly  in the  p i th  p a r e n c h y m a  
(Figure 6). 'Control '  s ta lk  in jec ted  wi th  sterile wa te r  did 
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Pathogenicity tests with 2 isolates of Candida tropiealis on maize 

Host cultivar Age of plants No. of plants No. of plants Period after disease 
(days) iuoeulated whith disease appeared (days) 

In field Composite opaque 40 2 2 10 

(Shakti) 

Ganga 5 70 23 5 25 

In glass house Basi (local) 30 4 3 20 

60 4 4 10 

40 10 5 25 

60 4 4 6 

50 4 4 6 

60 7 7 5 

Cut stalk Kisan composite 

Kisan 

Ganga 5 
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no t  show presence  of a n y  k ind  of myce l i um or yeas t  ceils 
in  the  p i th .  

F e r m e n t a t i o n .  Glucose, galactose,  sucrose, mal tose ,  t re-  
halose are f e r m e n t e d ;  lactose,  cellobiose, melibiose,  raffi-  
nose, melezitose,  inu l in  a n d  s t a r c h  are not .  

Ass imi la t ion  of c a r b o n  compounds .  Glucose, gatactose ,  
L-sorbose, sucrose, mal tose ,  t rehalose ,  L-xylose, e thanol ,  

glycerol,  L-methy l  D-glucoside are a s s imi l a t ed ;  cellobiose, 
lactose,  melibiose,  raffinose,  inulin,  L-arabinose,  D-ara- 
binose,  D-ribose, L-rhamnose,  e ry th ro to l ,  galacitol ,  sal icin,  
DL-lactic acid, ci t r ic  acid a n d  inosi to l  are n o t  ass imi la ted .  

D e v e l o p m e n t  of p s e u d o m y c e l i u m  on co rnmea l  aga r  w i th  
b las tospore  p r o d u c t i o n  in vert icels ,  i nab i l i t y  of t h e  fun-  
gus to  ass imi la te  p o t a s s i u m  n i t r a t e  an d  i nab i l i t y  to  f e r m e n t  
or a ss imi la te  lac tose  are cha rac t e r s  wh ich  sugges t  i t s  iden-  
t i t y  to C. tropicalis. B o t h  t h e  isolates  were k i n d l y  iden t i f i ed  
as C. tropicalis b y  Dr. L. RODRIGUES DE MIRANDA, Cen- 
t r a a l b u r e a u  voor  Sch immelcu l tu res .  : 

S ta lk  ro t  p a t h o g e n s  in maize  inc i te  disease usua l ly  b y  
e n t r y  in t h e  hos t  t h r o u g h  wounds ,  injur ies ,  cracks,  e~c. 
(KOEHLER s; CHRIST~NSEN an d  WILCOXSON 9). Th i s  is so in 
case of C. tropicalis also. I t  differs  f rom o the r  funga l  s ta lk  
ro t  p a t h o g e n s  in be ing  able  to  cause  disease b y  e n t r y  in 
noda l  as well  as i n t e r n o d a l  a reas  of s ta lk .  A pecul ia r  fea- 
t u r e  of th i s  p a t h o g e n  is t h a t  i m m e d i a t e l y  on  in fec t ion  i t  
causes p r o n o u n c e d  ye l lowing of leaf shea ths .  Severe  
disease develops  on ly  u n d e r  h o t  h u m i d  a tmosphe re .  Ex-  
p e r i m e n t s  h a v e  also sugges ted  t h a t  40-60-day-o ld  p l a n t s  
are more  p rone  to  t h e  disease. T h u s  in fec t ion  u n d e r  a com- 
b i n a t i o n  of f avourab le  hos t  a n d  e n v i r o n m e n t a l  fac tors  can  
lead to  disease d e v e l o p m e n L  

Dr. M. J. THIRUMALACHAR (personal  cor respondence)  
was successful in  i nduc ing  wi l t ing  of t o m a t o  shoots  in  cul- 
t u r a l  f i l t r a tes  of t h i s  p a t h o g e n  i n d i c a t i n g  t h a t  i t  e l abora tes  
some k ind  of toxin .  These  2 isolates  of C. tropicalis were 
also found  to  be p a t h o g e n i c  to  wh i t e  mice  ki l l ing 5 0 - 6 0 %  
of t h e m  receiving i n t r a v e n o u s  inocu la t ion  of 105.6 cells/ml. 

C. tropicalis i so la ted  f rom diseased maize  stalks,  in  v iew 
of i ts  p a t h o g e n i c i t y  on  mice, can  be  cons idered  as a 'b io-  
p a t h o g e n '  - an  o rgan i sm capab le  of inc i t ing  disease or dis- 
order  in  b o t h  p l a n t s  a n d  animals .  A s imi la r  example  is 
t h a t  of Geot~ichum ca~didum L i n k  wh ich  causes  sour  r o t  of 
f ru i t s  a n d  vege tab les  a n d  is also p a t h o g e n i c  to  a n i m a l s  such 
as t u r t l e  (SINCLAIR a n d  EL-TOBSHYI~ Severa l  species of 
Candida, inc lud ing  C. tropicalis, h a v e  been  impl i ca ted  in 
h u m a n  candidias is ,  a l t h o u g h  t h e  more  f r e q u e n t l y  asso- 
c ia ted  species is C. albicans. 

The  fungus  has  been  found  to be  p a t h o g e n i c  on  maize.  
The  Tab le  shows a s u m m a r y  of i nocu la t ion  work  car r ied  
o u t  so far  w i t h  pure  cu l tu res  of H y d e r a b a d  an d  U d a i p u r  
isolates.  T h e  f i rs t  s ign of disease in inocu la t ed  p l a n t s  ap-  
pears  in  t h e  form of chlorosis  or ye l lowing of leaf s h ea th s  
w i t h i n  4 days.  The  d i sco lora t ion  l a t e r  progresses  to  t h e  
r ind  of a f fec ted  in te rnodes .  T h e  l a t t e r  also lose t h e i r  nor-  
ma l  st iffness an d  become  sof t  (Figures 2 a n d  3). A l t h o u g h  
t h e  p i t h  inside becomes  soft  a n d  disorganised,  t h e  va scu l a r  
e l ement s  of t h e  s t a lk  r e m a i n  more  or less unaf fec ted .  The  

Figs 1 and 2. Healthy and diseased stalks; note wrinkling and 
shrinkage of rind in the latter. 
Fig. 3. Diseased stalk showing discoloured pith and also darkened 
nodes. 
Fig. 4. Pseudomyeelium mat with blastospores. • 480. 
Fig. 5. Single hypha showing blastospores. • 480. 
Fig. 6. T.S. of inoculated stalk showing intracellular myeelium. • 480. 

Assimilation of potassium nitrate Negative 
Sodium chloride tolerance 7% (W/V) 
Growth on 50% (W/V) glucose yeast extract agar Positive 
Maximum temperature of growth 42 ~ 
Starch formation Negative 
Urea hydrolysis Negative 

Isolated from rotten maize stalks; Hyderabad, February-March, 
1971; Udaipur, August, 1971. Cultures deposiled at Centraalbureau 
voor Sehimmelcultures, Yeast Division, Delft, The Netherlands. 

a B. KOEHLER, Bull. Ill. agric. Exp. Stn. 658, 90 (1960). 
9 j .  j .  CItRISTENSEN and R. D. WILCOXSON, Am. Phytopath. Soc. 

1V[onogr. 3, 59 (1966). 
10 j .  B. SINCLAIR and Z. M. ]~L-TOBSHY, Mycologia 67, 473 (1969). 
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s t a lk  g i r t h  d imin i shes  w i t h  t h e  resu l t  t h a t  t he  r i nd  begins  
to  show wr ink l ing  a n d  sh r inkage  effects (Figure 2). H e a l t h y  
s t a lk  is shown  in F igure  1 for compar i son .  Chlorosis  f rom 
leaf s h e a t h s  a d v a n c e s  to  leaf blades.  In  a d v a n c e d  s t a t e  of 
infect ion,  leaves  a p p e a r  b l a n c h e d ;  u n d e r  ho t  h u m i d  con- 
d i t ions  (i.e. t e m p e r a t u r e  above  30 ~ a n d  re la t ive  h u m i d i t y  
above  80 %), s y m p t o m s  such  as wi l t ing  or p r e - m a t u r e  dry-  
ing of leaves  are  obse rved  to occur. This  is based  on  obser-  
v a t i o n s  m a d e  on f ie ld- inocula ted  p lan t s .  W h e n  these  con-  
d i t ions  are  no t  avai lable ,  even  in ar t i f ic ia l ly  inocu la ted  
p l a n t s  ro t  does no t  sp read  ex tens ive ly .  

I n  na tu re ,  chlorosis  of leaves  m a y  or  m a y  no t  occur.  
P r o n o u n c e d  ill effects  such  as wi l t ing  m a y  deve lop  in a 
smal l  p r o p o r t i o n  of p l a n t s  u n d e r  cond i t ions  of h igh  hu-  
m i d i t y  a n d  h igh  t e m p e r a t u r e s  (a round  30~ The  basa l  2 
or 3 i n t e rnodes  show e i the r  wet  ro t  w i t h  some p i t h  sof ten-  
ing or sh r inkage  w i t h  d i sco lora t ion  and  wr ink l i ng  on  the  
r ind.  A l t h o u g h  a comple te  col lapse of t h e  s t a lk  occurs  b u t  
rarely,  a pa r t i a l  d i so rgan i sa t ion  of t he  s t a lk  e l emen t s  cer- 
t a i n l y  deve lops  n.  

Zusammen/assung. Candida tropicalis, ein b e k a n n t e r  
Pi lz  bei  Mensch  und  Tier, wurde  auch  bei  Mais -Stengel -  
nekrose  gefunden .  Die P a t h o g e n i t ~ t s p r i i f u n g e n  m i t  Pilz- 
R e i n k u l t u r  (Biopa thogene)  wa r  bei  Mais u n d  weissen 
Mgusen  posi t iv .  
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TERIVIINOLOGIA 

N a m i n g  of  S u b s t i t u t e d  H i s t a m i n e s  

H i s t a m i n e  is t he  t r i v i a l  n a m e  for 4 (or 5) - (2-aminoethyl )  
imidazole ,  r ep r e sen t ed  s t r u c t u r a l l y  b y  e i t he r  f o r m u la  I or 
I I  (R = H). A l t h o u g h  d e r i v a t i v e s  of t h i s  c o m p o u n d  can  be 
n a m e d  s y s t e m a t i c a l l y  a n d  u n a m b i g u o u s l y  us ing  t he  ac- 
cep ted  I U P A C  n o m e n c l a t u r e 1  for  s u b s t i t u t e d  imidazo les  
t h i s  gives rise to  n a m e s  wh ich  are  c u m b e r s o m e  a n d  of ten  
u n i n f o r m a t i v e  to  biologists .  Phys io log i s t s  a n d  p h a r m a -  
cologists  prefer  t h a t  de r iva t i ve s  should  be  ident i f ied  b y  a 
s y s t e m  of t r i v i a l  n a m e s  based  on  h i s t a m i n e  r a t h e r  t h a n  
b y  fo rmal  ones  based  on  imidazole .  However ,  we h a v e  
found  no  a u t h o r i t a t i v e  d i rec t ive  for such  a s y s t e m  - on ly  

R..,~_~CH2CH2NH 2 R~ 5 CH2CH2NH2 

2 2 

I ]I 
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d ive r s i t y  and  confusion.  Consider,  for example ,  t he  m e t h y l -  
s u b s t i t u t e d  c o m p o u n d s  r ep re sen t ed  b y  s t r u c t u r e s  1 - IV.  

C o m p o u n d  I (R ~ CH~) has  been  va r ious ly  ca l led:  
4(or 5) -methyl -5- (or  4 ) - f l -aminoe thy lg lyoxa l ine  2, 4(5)- 
m e t h y l h i s t a m i n e m  4, 4 (5 ) -me thy l -5 (4 ) - aminoe thy l imida -  
zole 5, 5 - m e t h y l h i s t a m i n e  6, 4 - m e t h y l h i s t a m i n e  v, s, 2-(5- 
me thy l -4 - imidazo ly ] )  e t h y l a m i n e  9. A m b i g u i t y  arises be- 
cause  t he  c o m p o u n d  is t a u t o m e r i c  a n d  can  be r ep r e sen t ed  
b y  a n  a I t e r n a t i v e  s t r u c t u r e  I I  (R = CH~); us ing  t he  
I U P A C  rule  t h a t  t he  n i t r ogen  ca r ry ing  t he  h y d r o g e n  a t o m  
is n a m e d  pos i t ion  1, t h i s  c o m p o u n d  can  be l eg i t ima te ly  
n u m b e r e d  in two ways.  C o m p o u n d  I I I  was  or ig ina l ly  
n a m e d  as 1 -methy l -4 - f l - aminoe thy lg lyoxa l ine  1~ a n d  be- 
came  1-methyl -4-f l -aminoethyl imidazole11.  S u b s e q u e n t l y  
SCHAYER and  KARJALA 12 devised  a h i s t a m i n e  nomenc la -  
t u r e  w h i c h  iden t i f i ed  i t  as 1, 4 - m e t h y l h i s t a m i n e .  However ,  
o the r s  h a v e  descr ibed  i t  s i m p l y  as m e t h y l h i s t a m i n e ,  1- 
m e t h y l - h i s t a m i n e  13-1~, or 3 - m e t h y l h i s t a m i n e  16, 7, s. A dif- 
f e r en t  k i n d  of a m b i g u i t y  arises now because  c o m p o u n d  
I I I  m a y  be  confused  w i t h  a n o t h e r  r i n g - N  m e t h y l  der iva-  
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