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The results indicate  t ha t  intracellular respiration can 
serve as an  ind ica tor  of the  outcome of the interact ion 
be tween phagocytes  and microorganisms and might  allow 
rapid d i f ferent ia t ion  between obligate extracel lular  and 
facul ta t ive  in t racel lular  microorganismslL 

J. GELZER 13 and E. SUTER 14 

Department o/ Microbiology, College o/ Medicine, Uni- 
versity o/Florida, Gainesville, July  9, 1959. 

Zusammen/assung 

1. Es  wird gezeigt, dass der Ef fek t  von phagozytierten,  
hitzeabgetdteten Bakter ien  auf  die Atmung  yon Kaninchen- 
Leukozy ten  in vitro yon der  Virulenz der verwendeten 
Mikroorganismen abh/ingig ist. 

2. Die Tatsache ,  dass lebende Mikroorganismen nach 
Phagozytose  intrazellul/ ir  fortfahren zu atmen, wird de- 
mons t r ie r t  und deren Beziehung zur Pathogenit / i t  der 
Bakte r ien  diskut ier t .  

1~ E. SUTER, Bacter iol .  Rev.  20, 94 (1956). 
a3 Present  Address :  Univers i ty  Childimns 

(Switzerland). 
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Karyotype in two Himalayan species of 
Polygonatum 

The lil iaceous genus Polygonatum is believed to have 
its centre  of diversif icat ion in Eas tern  Himalayas  and 
Western  China. The  present  Himalayan  species P. verti- 
cillatum Allioni and P. cirri/olium Royle, belong to the 
group Ver t ic i l la ta  Baker,  The  former species has a wide 
geographic d is t r ibut ion  ; besides occurring throughout  the 
H i m a l a y a n  range, i t  is ex tended  as far as Northern Eu- 
rope, E x t e n s i v e  cytological  invest igat ions have been car- 
ried ou t  on e ighteen European  strains of P. verticillatum 
and the  occurrence of diploid and polyploid forms were 
reportedL2. Though  the  chromosome number  of all the 
different diploid forms studied 1,2 WaS the same (2n = 28) 
differences in ka ryo type  were observed from strain to 
strain, thus  reveal ing a marked intraspecific s t ructural  
heterozygosi ty .  The  ka ryo type  reported 1,2 for the group 
Vert ic i l la ta  is character ised by the presence of long chro- 
mosomes wi th  subterminal  p r imary  constrictions and 
short  chromosomes  wi th  subterminal  and median pr imary 
constr ict ions.  The  secondary constrict ions are present 
only in long chromosomes.  

In  the  present  study'  a number  of strains of P. verti- 
ciUatum and P. cirri[olium from Western Himalayas  
were analysed.  The  chromosome numbers,  2 n = 30, 64 
in P. verticillatum and 2 n -  38 in P. cirri[olium were 
de termined  f rom root  t ip  somatic  plates and the division 
of the  genera t ive  nucleus in the pollen tube (Figures 1, 
2, 3). The  chromosome complement  of P. verticillatum 
can be b road ly  classified into three groups, (i) one pair  
of long chromosomes  with  nearly median pr imary  con- 
strictions, (if) six pairs of medium chromosomes with sub- 
terminal  p r imary  constrictions,  and (iii) eight pairs of 
short  chromosomes  wi th  subterminal  and median pr imary 
constrict ions.  The  secondary  constrictions were revealed 

1 E. THERMAN, Heredi tas  39, 277 (1953). 
2 E. THERMAN, Ann. Bot. Soc. 'Vanamo'  25, 1 (1953). 

in two pairs of hmg and short  chromosomes.  The karyo-  
type  varies in different  s trains s tudied  and s t ruc tura l  
heterozygosi ty  in the chromosome complemen t  was also 
noticed. Thus the present species differs from i t sEu ropean  
forms not only in the chromosome numbers  (2 n = 30) 
but  also in gross chromosome types  i.e. the  presence of 
an addi t ional  pair of long chromosome with  near ly  median  
pr imary  constr ict ion and of a pair  of short  ch romosome 
with secondary constr ict ion (Fig. 1). Such a chromosome 
complement  has been reportecl ~ to be typical  of group 
Alternifolia, Baker,  and so far has bccn unknown for the 
group Vert ici l lata.  
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Fig. 1 . - M i t o t i c  Stage in Root Tip Cell showing aO Chromosomes.  

Fig. 2 . - T h e  l) ivision of the Generat ive  nucleus in the Pollen Tube 
showing Haploid Chrom. Complement .  

Fig. 3. - P.  cirri[olium: Root Tip, Mitotic Stage showing ~q8 Chroms.  

The karyotype  of P. cirri/olium (2 n : 38) is found to 
be allied to 'Vert ic i l la ta '  type  2 of chromosome comple-  
ment  as it lacks the long chromosome with  sub-median  
pr imary  constricticm. However ,  the  number  of long and 
medium chromosomes (seven pairs) is more or less con- 
s tant  and also two pairs of long and short  ch romosomes  
have secondary constrict ions.  In this respect  it is s imilar  
to the Himalayan  forms of P. verticiltatum. The karyo-  
type  of P. cirri/otium differs from P. verticillatum by the  
presence of four addi t ional  pairs of short  chromosomes  
in the former. 
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The differences in chromosome number  and gross chro- 
mosome morphology between the  European  and H ima-  
layan forms of P. verticillatum can be explained on the  
assumpt ion t h a t  the  H i m a l a y a n  forms are p r imi t ive  ones 
and European  forms as compara t i ve ly  recent  ones, since 
it is bel ieved t h a t  the centre  of origin lies in Eas te rn  
Himalayas  and Wes te rn  China. Therefore,  one can assume 
tha t  the  ch romosome n u m b e r  2 n = 28, not iced in the  
European  forms has p robab ly  been der ived  f rom the  
original  ch romosome number  2 n = 30. I t  has been poin ted  
out  3 tha t  the  presence of long chromosomes  wi th  med ian  
const r ic t ion  is a p r imi t ive  feature.  I t  is diff icult  to say 
def ini te ly  a t  p resent  whe the r  t he  Eu ropean  forms have  
evo lved  f rom the  H i m a l a y a n  ones by  losing the  long or  
short  chromosome pair. However ,  one cannot  over look 
the possibi l i ty  of interspecif ie hybr id iza t ion  with  some 
species of the group Alternifol ia  and this  m a y  have  sub- 
sequen t ly  been followed by  introgression.  A detai led 
s t udy  on species from Eas te rn  H i m a l a y a s  is in progress. 

The  au thor  is mos t  indebted  to Dr. M. S. SWAMINATHAN, 
Cytogenet ie is t  of the  Ind ian  Agr icul tura l  Research  In-  
s t i tute ,  New Delhi, for his encouragement  and va luable  
suggestions.  Sincere thanks  are due to Mr. M. M. BEOO, 
Pr incipal  of Delhi  College, for p rov id ing  the  necessary 
facilities and also to the  Minis t ry  of Scientific Research  
and Cul tura l  Affairs for a Grant- in-aid .  

VIRENDRA KUMAR 

Department o/ Biology, Delhi College, Delhi University, 
Delhi (India), June t8, 1959. 

Zusammen/assung 

Die ChromosomenzahI  und der  K a r y o t y p u s  yon Poly- 
gonatum verticillatum Allioni (2 n = 30, 64) und P. cirri- 
[olium Royle  (2 n ~ 38), die im H i m a l a y a  vo rkommen ,  
wurden  mi t  fr / iher un te r such ten  europ/i ischen F o r m e n  
vergl ichen.  Die beobach te t en  Untersch iede  lassen sich 
durch die Annahme  erkl~ren, dass die europ~iischen For-  
men aus den H i m a l a y a - F o r m e n  durch den Vorgang der  
Chromosomenve rminde rung  und Ver~nderungen  des 
K a r y o t y p u s  hervorgingen.  

G. L. STEBBINS, JR., Variation and Evolution in plants (Oxford 
University Press, 1950). 

P a t h w a y s  of  S u g a r  M e t a b o l i s m  in R e l a t i o n  
to  the  

B i o s y n t h e s i s  of  P o l y a c e t y l e n i c  A n t i b i o t i c s  

As par t  of a general  p r o g r a m m e  of research into the  
b iochemis t ry  of an t ib io t ic  product ion  we have  been 
especial ly concerned wi th  the  Bas id iomyce te  B-841, 
which produces polyace ty lenic  ant ib iot ics  wi th  C n (nemo- 
t inic acid, nemot in)  and C12 (odyssic acid, odyssin) chains. 
H a v i n g  established the  s t ructures  of these compounds  I 
and their  biogenesis f rom a Cz uni t  re la ted to  ace ta te  ~ we 
tu rned  our  a t t en t ion  to the  general  me tabo l i sm of the  
fungus so t h a t  this  m igh t  u l t ima te ly  be corre la ted wi th  
the special processes of ant ib io t ic  format ion .  In  this  we 
were great ly  assisted by  the  d iscovery  t h a t  a high pro- 

por t ion  of the  nemot in ic  acid produced by  B-841 is in the 
form of the xyloside (I) (in which the s te reochemis t ry  of 
the allene unit ,  the  ad jacen t  C(4 ), and the  glycoside carbon 
a tom remain  uncertain) .  By  the  isolat ion of th is  compound 
we were enabled  to  s tudy  some aspects  of pentose  and 
polyace ty lene  synthesis  s imul taneously .  

W h e n  B-841 is uti l ising glucose as sole nut r ient ,  labell- 
ing from added [1-tlC] ace ta te  is eff icient ly incorporated 
(15--20%) into the  polyace ty lenes  b u t  no t  in to  the  xylose 
moie ty  of I. H o w e v e r  B-841 will also utilise e thano l  as 
sole nu t r i en t ;  under  these c i rcumstances  bo th  moieties 
are labelled by  [1-'4C] acetate ,  the  ra t io  of act ivi t ies  in 
the  xylose  and C~, por t ions  of I being abou t  1-5/6 (the C n 
chain conta ins  6 ' ac t ive '  C a toms  ~). W'e conclude t h a t  in 
the  e thano l  cultures,  in which all metabol ic  in termedia tes  
are being synthesised f rom C2 units,  the  xylose is produced 
by w a y  of compounds  closely re la ted to  glucose; this 
explains  the  absence of labell ing in the  glucose cultures 
and is of course probable  on general  grounds.  

HC:=-C'CzC'CH C ,,,~CH.CH.CH~.CH2.CO2H 
/ - - o \  
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(I); [e?~+ 237 ° (c = 0-1 in EtOH) 

Degrada t ion  of the  labelled xylose revealed the  pa t te rn  
of labell ing shown in II ,  the act iv i t ies  being re la t ive  to 
tha t  of C(4 ) of the xylose. Our  exp lana t ion  of this labelling- 
pa t t e rn  invoIves the  opera t ion  of a t  least  three well-known 
pa thways  of sugar  metabo l i sm in B-841. 

CH2OH-CHOH-CHOH-CHOH-CHO 
Aclivity 27 28 45 100 3 

(ii) 

Label l ing f rom E1-~4C] ace ta te  is normal ly  incorporated 
into sugars by  way  of convers ion into E1-14C~ p y r u v a t e  or 
its enol phophate ,  followed by  the  reversal  of Emden-  
Meyerhof  glycolysis. We  have  independen t  evidence for 
the  opera t ion  of the  Emden-Meye rho f  route  and citrate 
cycle in B-841; in the  case when  e thanol  is the  only 
nut r ient ,  a special modif ica t ion  of the c i t ra te  cycle must 
be operat ive .  As is well known, the  overal l  effect  of this 
process will be the synthesis  of hexose labelled equal ly  at 
C(3 ) and C(4 ). Now i t  has been shown t h a t  in a va r ie ty  of 
sys tems the  pr incipal  cause of randomisa t ion  of labelling 
in C(~)-C(3 ) of hexoses '  is the act ion of enzymes  of the 
t ransaldolase- t ransketolase  cycle ; the  pa t t e rn  of labelling 
in our  xylose  is exac t ly  t h a t  which would  be expec ted  for 
C(x)-C(5 ) of a hexose,  ini t ial ly labelled a t  C(3 ) and C(4 ) 
only, and subsequen t ly  randomised  in this way  3. This 
also implies  t h a t  the  xylose itself is no t  formed from one 
of the  pentose  phospha tes  in te rmedia te  in the  transaldo- 
lase- t ransketolase  cycle, b u t  from a hexose der iva t ive  by 
toss of C(6(. Such a process is invo lved  in a known meta- 
bolic route,  viz. the  convers ion of glucose via gIucuronic 
acid in to  pentoses,  including xylose 4. 

Thus,  w i thou t  hav ing  isolated any  of the  r e l evan t  en- 
zymes  of in te rmedia tes  we have  c i rcumstan t ia l  evidence 
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