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Fig. 2. A and B. Karyotype. The chromosomes are arranged 
according to their lengths. 

chromosomes  can be easily identif ied,  as t hey  s t and  out  
d is t inc t ly  f rom the  autosomes.  

As descr ibed by  SAXENA et a12, the  presence or absence 
of var ious  amino  acid compounds  in the  whole insect  and  
in different  t issues IS indicated in the Table II.  

Discussion. The charac ter i s t ics  of organisms for animal  
t axonomic  s tudies  are morphological ,  ecological, cyto-  
logical and  geographical .  Since morpho logy  and  physiol-  
ogy of organisms are de te rmined  by biochemical  pro-  
cesses, in recent  years  biochemical  character is t ics  have  
been  t aken  in to  cons idera t ion  4. These character is t ics  help  
to de te rmine  the  sys t emat i c  posi t ion of the  organisms 5. 
The presen t  invest igat ion deals wi th  the  similari t ies and  
differences in qua l i ta t ive  (presence/absence) d i s t r i b u t i o n  
of the  amino  acids in the  whole an imal  and in cer ta in  
t issues of the  animal .  

The ch romosome  s t u d y  of the  two species shows t h a t  
bo th  of t h e m  possess the  basic diploid n u m b e r  20, 
charac ter i s t ic  of Coleoptera  6. Bu t  t hey  show a difference 
in the  n u m b e r  of mediocent r ic  and acrocentr ic  chromo-  
somes. They  also show qua l i ta t ive  differences in the  free 
amino  acid pa t t e rn .  The p resen t  cytological  and  bio- 
chemical  inves t iga t ions  suppor t  the  differences found in 
morphological  and  ecological character is t ics .  

Rdsumd. Le nombre  des chromosomes  diploides est  de 
20 dans  les deux esp~ces de Col6opt~res T6n6brionides 
Gonocephalum depressum et Scleron sp. II y a 18 autosomes  
et 2 chromosomes  sexuels. Ils s ' obse rven t  duns les acides 
amino  libres. Dasns  le Scleron sp., il n ' a  en a que 14. La 
sys t6mat ique  de ces esp~ces est  discut6e sur la base de 
leurs caract~res biochimiques.  

C. M. SHANKARAPPA 7 

No. 12 Cotton Pet. Bangalore 2A (South India), 
26 July 1977. 

3 K.N. SAXENA, B. R. SESHACHAR and J. R. GANDHI, Syst. Zool. 7d, 
33 (1965). 

4 R. E. ALSTON and B. :L. TURNER, Biochemical Systematics (Pren- 
tice-Hall Inc., Englewood Cliff, N.J. 1963). 

5 G. H. BALL and E. W. CLARK, Syst. Zool. 2, 138 (1953). 
6 S.G. SMITS, Can. Genet. Cytol. 2, i (1960). 

The author is grateful to Dr. A. R. KASTURI BAI, Central College, 
Bangalore (S. India), for her valuable suggestions and guidance. He 
is grateful to the Principal, Central College, Bangalore, for permit- 
ting him to work in the Zoology Department, Central College, and 
the Principal, Maharani's College, Bangalore, and the Director of 
Collegiate Education in Mysore, Bangalore, for the encouragement. 

U l t r a s t r u c t u r a l  L o c a l i z a t i o n  of N e w c a s t l e  D i s e a s e  V i r u s  S u r f a c e  A n t i g e n  in  In fec ted  H e L a  Ce l l s  a s  
R e v e a l e d  b y  an  E n z y m e - L a b e l l e d  A n t i b o d y  M e t h o d  

Previous  s tudies  have  shown t h a t  bo th  pro te in  com- 
ponen t s  of pa ramyxovi ruses ,  the  S and V ant igens,  are 
synthes ized  in the  cy top lasm1 and the  viruses ma tu r e  a t  
the  cell surface 3, 3. The S an t igen  has been repor ted  to  be 
incorpora ted  in the  nucleocapsid  f i laments ,  and the  V 
ant igen  (surface antigen) in t he  spikes of budd ing  par t ic les  
and  vir ions 4. Bu t  the  actual  u l t ras t ruc tura l  localization 
of the  V ant igen in infected cells before virus budd i n g  
takes  place has no t  ye t  been  elucidated.  The enzyme-  
labelled an t i body  m e t h o d  has  recent ly  been successfully 
employed  for the  u l t r a s t ruc tu ra l  localization of various 
cellular ant igens  5. Few papers  have  deal t  wi th  the  applica-  
t ion of th is  m e t h o d  in de tec t ion  of viral  ant igens  6, 7. The 
purpose  of th is  e x p e r i m e n t  was to  iden t i fy  the  locat ion of 
the  Newcast le  disease virus (NDV)-V ant igen  in H e L a  cells 
a t  the  early s tage of infect ion by  apply ing  this  me thod .  

Materials and methods. Ind i rec t  enzyme-label led ant i -  
body  m e thod  was employed  in this  exper iment .  Specific 
a n t i b o d y  against  V ant igen  was p repa red  by  the  dissocia- 
t ion  of v i ru s -an t ibody  complex  (HAI:  1/320)s. Conjuga- 
t ion of horserad ish  peroxidase  (BEHRINGER und  S6HNE, 
Mannheim)  to  an t i - r abb i t  IgG goat  an t ibody  was done  
wi th  g lu ta ra ldehyde  according to the  m e t h o d  of AVRA- 
MEAS 9. Before use, all the  ant i sera  were absorbed wi th  
h u m a n  liver powder  and  H e L a  cell powder .  Normal  r abb i t  
se rum and ant i sera  agains t  Sendai  virus (HVJ) served as 
contro l  sera. 

H e L a  cells were infected wi th  N D V  (Miyadera strain) 
a t  a mul t ip l ic i ty  of 10 p.f.u, per  cell. Uninfec ted  H e L a  
cells were used as controls.  NDV-infec ted  H e L a  cells were 
f ixed in a mix tu re  of 0.5% g lu ta ra ldehyde  and  3% para-  
fo rma ldehyde  in 0 .05M p h o s p h a t e  buffer,  p H  7.4 for 20 
to 30 rain a t  4~ at  3, 4, 5, 7, 9, 15, and 19 h af ter  infection.  
Af te r  overn igh t  washing in several  changes  of PBS,  t he  
cells were incuba ted  wi th  specific a n t i b o d y  di rec ted  
agains t  N D V - V  ant igen for 24 h wi th  gent le  agi tat ion,  
followed by  wash ing  P B S  and  t r e a t m e n t  wi th  peroxidase-  
labelled an t i - r abb i t  IgG goat  an t i b o d y  for a fur ther  24 h 
at  4~ Af te r  washing  tho rough ly  in several  changes  of 
PBS,  the  cells were ref ixed wi th  p h o s p h a t e  buffered 2% 
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g l u t a r a l d e h y d e  for  10 m i n ,  a n d  s t a i n e d  in  GRAHAM a n d  
KARNOVSKY% m e d i u m  10 for  p e r o x i d a s e  a c t i v i t y .  T h e n ,  
t h e  cel ls  w e r e  p o s t f i x e d  w i t h  O s O  4, d e h y d r a t e d  in  g r a d e d  
e t h a n o l  a n d  e m b e d d e d  i n  E p o n .  T h e  c o n t r o l  e x p e r i m e n t s  
i n c l u d e d  t h e  u s e  o f  n o r m a l  r a b b i t  I g G  or  a n t i - t l V J  r a b b i t  
s e r a  i n s t e a d  of  a n t i - N D V - V  a n t i b o d y ,  a n d  of  u n i n f e c t e d  
H e L a  cei ls  t r e a t e d  w i t h  a n t i - N D V - V  a n t i b o d y  fo l l owed  
b y  p e r o x i d a s e - l a b e l l e d  a n t i - r a b b i t  I g G  g o a t  a n t i b o d y .  
S o m e  of  t h e  f i x e d  cells  we re  s t a i n e d  w i t h  GRAHAM a n d  
KARNOVSI~u m e d i u m  to  d e t e c t  e n d o g e n e o u s  p e r o x i d a s e  
a c t i v i t y  w i t h o u t  p r i o r  e x p o s u r e  to  t h e  c o n j u g a t e .  

Results.  T h e  r e a c t i o n  p r o d u c t s  of  t h e  c y t o c h e m i c a l  
p e r o x i d a s e  p r o c e d u r e  c o u l d  be  r e c o g n i z e d  in  e l e c t r o n  

m i c r o g r a p h s  as  g r a n u l a r  m a s s e s  of  h i g h  e l e c t r o n  d e n s i t y ,  
i n d i c a t i n g  t h e  l o c a l i z a t i o n  of  t h e  a n t i b o d y - a n t i g e n  c o m -  
p l ex .  A s  t h e  e l e c t r o n  o p a c i t y  of  r i b o s o m e s  a n d  g l y c o g e n  
p a r t i c l e s  o b s c u r e d  t h e  p r e s e n c e  o f  t h e  r e a c t i o n  p r o d u c t s  in  
t h i n  s e c t i o n s  s t a i n e d  w i t h  u r a n i u m  a n d  lead ,  t h e  p r e s e n t  
r e s u l t s  w e r e  o b t a i n e d  w i t h  u n s t a i n e d  s ec t i ons .  

F i g u r e  1 s h o w s  p a r t  of  c y t o p l a s m  of a H e L a  cell  4 h 
a f t e r  N D V - i n f e c t i o n s ,  in  w h i c h  t h e  r e a c t i o n  p r o d u c t s  a r e  

lo R. C. GRAHAM and M. J. KARNOVOKY, J. Histochem. Cytochem. 7d, 
291 (1966). 

Figure 1. Dark bars in the photographs indicate a 2,000 A scale. Cyto- 
plasul of a HeLa cell 4 h after NDV-infeetion, showing peroxidase- 
mediated reaction products in ribosomes attached to the outer sur- 
face of endoplasmic reticulum. No reaction products are seen in the 
nucleus and mitochondria. Without  electron staining. • 30,000. 

Figure 2. Part  of cytoplasm of a HeLa cell 9 h after infection, showing 
distinct precipitation of reaction products in the membrane-bound 
ribosomes. Tiny masses of reaction products are also seen freely in the 
cytoplasmic matrix. Unstained free ribosomes are also seen. Fila- 
inentous nucleocapsid (arrow) is free from the reaction products. 
Without  electron staining. • 50,000. Inset shows high power view 
of ribosomes covered with the reaction products on their surface. Scale 
indicates 500/% length, x 200,000. 

Figure 3. Part  of a HeLa cell surface 13 h after infection, showing 
marked reaction products in spikes of budding particles. Arrow in- 
dicates the cross section of nucleocapsid filaments not associated 
with reaction products. Slightly stained with uranium. • 60,000. 
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observed as fine granular  precipi ta tes  associated wi th  
r ibosomes l ining on the  outer  surface of endoplasmic 
re t icu lum in the  v ic in i ty  of the  nucleus. In  the  cisternae 
of the  endoplasmic ret iculum, nucleoplasm, mi tochondr ia  
and free ribosomes, no react ion products  are observed. 
As shown in Figure  2, by  9 h af ter  infect ion the  stained 
r ibosomes increase in number .  As seen in an inset of 
Figure  2, the  surface of r ibosomes thus  s ta ined is ac tual ly  
covered wi th  react ion products.  Beside those seen in the  
membrane -bound  ribosomes, t iny  masses of react ion 
products  are dispersed among  the cell organelles in the  
cytoplasmic  ma t r ix  a t  this stage. No react ion products  
are associated wi th  cytoplasmic  nucleocapsid f i laments.  
Figure  3 shows par t  of an infected H e L a  cell surface at  
13 h af ter  infection. The react ion products  are mos t ly  
restr ic ted in the  spikes on the  outer  surface of budding 
particles.  By  accumula t ion  of the  react ion products,  the  
layer  of spikes increases in wid th  to ca. 300-400 A. B o t h  
the  uni t  membranes  beane th  the  spikes and the  tubules of 
nucleocapsid are not  stained. I n  control  exper iments ,  no 
react ion products  were observed anywhere  in the ceils. 
The  specifici ty of the  an t igen-an t ibody  react ion was 
fur ther  suppor ted  by  the  absence of the  react ion products  
in the  tubu la r  nucleocapsid bo th  in the  cy top lasm and the  
budding  particles. 

Discussion. The NDV-V ant igen  consists of two major  
components ,  hemagglu t in in  and neuraminidase  11. Recent-  
ly, IINUMA et al. found biochemical ly  tha t  the  synthesis  
of both  the components  was ini t ia ted by 4 h and reached 
m a x i m u m  by  9 h after  infect ion in H e L a  cells 12. Judg ing  
f rom thei r  results, the  present  findings m a y  be in terpre ted  
as indicat ing tha t  the  ini t ial  sites of synthesis  of the com- 
ponents  are in the membrane -bound  ribosomes. Fur ther -  
more, the  ant igen thus  synthesized m a y  be released from 

the  bound r ibosomes into the cytoplasmic  matr ix ,  not  into 
the  cisternae of the  endoplasmic ret iculum, in contract ion 
to the  present  concept  of secretory prote in  synthesis  is. 
W h y  the  init ial  synthesis  does no t  involve the  free poly-  
somes is a fur ther  problem. 

Zusammen[assung. Nach  indirekter ,  peroxidasekonju-  
gierter  Ant ik6rpermethode  wurden  elektronenmikros-  
kopisch mi t  Newcast le-Disease-Virus infizierte HeLa-  
Zellen gepriift,  und in den friihen Infekt ionss tadien an den 
Ribosomen des endoplasmat ischen Re t iku lums  solcher 
Zellen und in den sp/iten Infekt ionss tadien  an den 
~Spikes~> des spriessenden Virusk6rperchens das Ant igen 
der Virusoberfl~Lchen gezeigt. 
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S T U D I O R U M  P R O G R E S S U S  

T h e  M e a s u r e m e n t  of T r a n s k e t o l a s e  A c t i v i t y  in H e a r t  P r e p a r a t i o n s  

Our studies, directed at  quan t i t a t i ng  the  role of the  
pentose phospha te  p a t h w a y  of glucose metabo l i sm during 
the  in te rva l  of developing myocard ia l  hype r t rophy  in the  
ra t  and the  rabbit ,  have  necessi tated the  examina t ion  of 
changes in the  ac t iv i ty  of each of the  enzymes of the  
pentose phopha te  pa thway .  In  par t icu lar  our a t t en t ion  has 
been directed to the  role of t ransketolase  (EC 2,2.1.1) 
where according to the  exper imenta l  results of MEERSON 
et  al. 1, a significant  increase (60%) in the  ac t iv i ty  of this 
enzyme occurred in rabbi t  hear t  following the  develop- 
men t  of myocard ia l  hyper t rophy,  exper imenta l ly  induced 
by  stenosis of the aorta.  I t  was impl ied 1 t h a t  the  increase 
in t ransketolase  ac t iv i ty  reflected the ac t iva t ion  of the  
pentose phospha te  p a t h w a y  react ions to provide  ribose 
5-phosphate  for the increased nucleic acid metabo l i sm 
associated wi th  the  enhanced prote in  synthesis  in hyper-  
t rophy.  The  me thod  used 1 for the  measurement  of trans-  
ketolase ac t iv i ty  was t h a t  of BRUNS et al. 2 where sedo- 
heptulose 7-phosphate (see E q u a t i o n  1) was de termined  
colour imetr ica l ly  af ter  a 1 h incubat ion  of ribose 5-phos- 
pha te  wi th  the  tissue extract .  

Equation 1 : xylulose 5-P + ribose 5-P ~ sedoheptulose 
7-P + glyceraldehyde 3-P 

We have  found tha t  the  colour imetr ic  me thod  for the  
measu remen t  of t ransketolase  ~ in hear t  ex t rac ts  was un- 

sa t is factory  for this purpose. The  pr incipal  objections to 
the  appl ica t ion of the  me thod  ~ are a) i t  is not  specific for 
sedoheptulose 7-phosphate  while ribose 5-phosphate  and 
o ther  pentose phosphates  contr ibute  to the  colour yield 
and thus  m a y  act  to overes t imate  sedoheptulose 7-phos- 
pha te  and therefore the  ac t iv i ty  of t ransketolase,  b) I t  has 
to be assumed t h a t  in the  tissue p repara t ion  being assayed 
the  enzymes  ribulose 5-phosphate 3-epimerase (EC 5.1.3.1) 
and ribose 5-phosphate  isomerase (EC 5.3.1.6) are present  
and of sufficient ac t iv i ty  so tha t  t h e y  are not  rate  l imi t ing 
for the  react ion of Equa t i o  n 1 to proceed, c) F ina l ly  i t  is 
essential  t ha t  t ransaldolase (EC 2.2.1.2) or  other  enzymes 
which will react  wi th  sedoheptulose 7-phosphate are 
absent  f rom the  react ion mixture ,  since the  presence of 
these enzymes would  lead to low es t imates  of trans-  
ketolase ac t iv i ty .  

RACKER 3 has out l ined 3 assays for t ransketolase  which 
m a y  be used wi th  h ighly  purif ied enzyme preparat ions,  
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