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are p r e s e n t e d  in t he  Figure,  t o g e t h e r  w i t h  t he  s t a n d a r d  
errors .  

Discussion. After  app l i ca t i on  of D M B A  t h e  n u m b e r  of 
mi toses  in  t h e  ep i the l i um was 11 t imes  h igher  t h a n  a f te r  
app l i c a t i on  of pa ra f f in  alone. V i t a m i n  A p a l m i t a t e  also 
caused  a n  increase  in t he  n u m b e r  of mitoses,  to  4.5 t imes  
t he  con t ro l  level. Af te r  cor t i sone  ace t a t e  a n d  ch lo rp roma-  
zine t he  n u m b e r  of mi toses  was 2-2.5 t imes  h ighe r  t h a n  
a f t e r  pa ra f f in  only. I t  is possible  t h a t  th i s  sma l l  increase  is 
in  t h e  r ange  of biological  va r i a t ions ,  a n d  is of no  p r ac t i c a l  
i m p o r t a n c e ,  since o the r s  h a v e  shown  t h a t  b o t h  cor t i sone  
a n d  ch lo rp romaz ine  i n h i b i t  m i to t i c  a c t i v i t y  ~, 8. 

T r e a t m e n t  w i t h  a c o m b i n a t i o n  of D M B A  a n d  v i t a m i n  
A p a l m i t a t e  resu l ted  in a m i t o t i c  f r equency  a p p r o x i m a t e l y  
85% of t h a t  found  a f t e r  D M B A  alone.  I t  is obv ious  t h a t  
v i t a m i n  A did  no t  increase  t he  n u m b e r  of mitoses,  w h e n  
app l ied  to  ep i the l i um t r e a t e d  w i t h  DMBA.  T h u s  t he  co- 
carc inogenic  effect  of v i t a m i n  A p a l m i t a t e  d u r i n g  DMBA-  
carc inogenesis  ~-~ does no t  a p p e a r  to  be  due to  t he  increase  
in mi to t i c  f r equency  induced  b y  each  of these  2 subs t ances  

separa te ly ,  b u t  to  t he  increased  p e r m e a b i l i t y  of cel lular  
and  subce l lu la r  m e m b r a n e s  i nduced  b y  v i t a m i n  A, which  
p r o b a b l y  fac i l i t a t ed  easier  and  more  effect ive  p e n e t r a t i o n  
of D M B A  in to  t he  cells. 

Af te r  t r e a t m e n t  w i t h  a c o m b i n a t i o n  of D M B A  a n d  cor- 
t i sone  ace t a t e  or ch lo rp romaz ine ,  t he  n u m b e r  of mi toses  
was a p p r o x i m a t e l y  50% of t h a t  f ound  a f te r  D M B A  alone. 
T h u s  i t  m i g h t  be  possible  t h a t  t h e  i n h i b i t i o n  of carcinO- 
genesis recorded  in p rev ious  studiesS, 9 is due  to  t he  de- 
p ress ion  of t h e  m i t o t i c  a c t i v i t y  b y  these  2 compounds .  
However ,  a l t h o u g h  t he  decrease  in t he  n u m b e r  of mi toses  
was s imi la r  a f t e r  cor t i sone  ace t a t e  a n d  ch lo rpromaz ine ,  
t he  i n h i b i t i o n  of t u m o u r  f o r m a t i o n  was m u c h  more  s t r ik-  
ing a f te r  ch lo rp romaz ine .  T h u s  no  d i rec t  cor re la t ion  was 
found  be tween  t he  effect  of these  2 subs t ances  on  t he  mi-  
to t ic  ac t iv i ty l  a n d  t h e i r  effect  on  tumor igenes i s ,  and  t he  
i nh ib i t i on  of DMBA-carc inogenes i s  b y  these  c o m p o u n d s  
is more  l ikely to  be  due  to s t ab i l i za t ion  of m e m b r a n e s ,  
w i t h  decreased  p e r m e a b i l i t y  a n d  c o n s e q u e n t  less effect ive 
p e n e t r a t i o n  of t he  ca rc inogen  in to  t he  t a r g e t  cell TM. 
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Mitotic frequency in hamster cheek pouch epithelium after local 
application of various compounds and combinations during 12 weeks. 
Averages of 20 fields in 4 animals per group -4- S.E. 

Zusammen/assung. Die Mitoseh~tufigkeit  im E p i t h e l  der  
B a c k e n t a s c h e  des G o l d h a m s t e r s  I lach 12 W o c h e n  daue rn -  
der  Beha l l d lung  m i t  D i m e t h y l b e n z a n t h r a c e n  (DMBA) 
V i t a m i n  A - p a l m i t a t ,  Cor t i son-Ace ta t ,  Ch lo rp romaz in  so- 
wie K o m b i n a t i o n e n  dieser Stoffe w u r d e n  u n t e r s u c h t  u n d  
die b e o b a c h t e t e n  W i r k u n g e n  werden  m i t  der  Modi f ika t ion  
der  ca rc inogenen  W i r k u n g  yon  D M B A  d u r c h  die l e t z t e ren  
drei  S u b s t a n z e n  vergl ichen.  
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Department o/Pathology and Department o/Hematology, 
Hadassah University Hospital, Jerusalem (Israel), 
71 November 7977. 
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Polyteny and Salivary Gland Secretion in the Melon Fly, Dacus  cucurb i tae  

Studies  on  t he  func t iona l  s ignif icance of puffs  in t h e  
p o l y t e n e  ch romosome s  of D i p t e r a  h a v e  s h o w n  t h a t  t h e y  
are si tes ac t ive  in R N A  synthes is ,  a n d  t h u s  can  be  con- 
s idered as si tes of local ized gene a c t i v i t y  1. A p p e a r a n c e  of 
puffs  could he ra ld  t he  beg inn ing  of new s y n t h e t i c  ac t iv i -  
t ies  in t h e  cy top la sm,  since b iochemica l  s tud ies  on puff-  
R N A  h a v e  shown  t h a t  i ts  base  compos i t i on  is s imi la r  to  
DNA,  a n d  t h u s  could be  cons idered  as specific messenger  
R N A  2-4. 

D u r i n g  t he  course of the  s t u d y  of t he  puf f ing  p a t t e r n s  
in  t he  s a l i va ry  gland c h r om os om es  of t h e  me lon  fly, Dacus 
cucurbitae, 3 peaks  of puf f ing  a c t i v i t y  were no t i ced  : one in 
t h e  ear ly  t h i r d  i n s t a r  l a rvae  (120 h: a f t e r  oviposi t ion) ,  an-  
o t h e r  in  t he  m i d - t h i r d  i n s t a r  l a rvae  (168 h) a n d  t he  t h i r d  
a t  t he  end  of t he  l a rva l  life, j u s t  before  p u p a t i o n  (240 h)5. 
I n  order  to  i nves t i ga t e  t he  r e l a t ionsh ip  of these  peaks  in 
puf f ing  a c t i v i t y  to  t he  cy top l a smic  events ,  f u n c t i o n a l  cha-  
rac te r i s t i c s  of t he  g lands  were s tud ied  w i t h  h i s tochemica l  
m e t h o d s  over  t he  per iod  f rom t he  b e g i n n i n g  of la rva l  life to  
p u p a t i o n .  

B reed ing  a n d  s y n c h r o n i z a t i o n  of l a rva l  d e v e l o p m e n t  
was  pe r fo rmed  as descr ibed  in an  earl ier  p a p e r  6. For  t he  

d e t e r m i n a t i o n  of c a r b o h y d r a t e  and  p r o t e i n - c o n t a i n i n g  
mate r ia l ,  h i s t ochemica l  t es t s  as s t a t e d  in PEARSET, w i t h  
a p p r o p r i a t e  controls ,  were pe r fo rmed  on sa l iva ry  g lands  
f ixed in San  Fel ice 's  f ixa t ive ;  A u t o r a d i o g r a p h y ,  de te rmi-  
n a t i o n  of D N A  con ten t ,  a n d  nuc lea r  vo lumes  were per-  
fo rmed  as p rev ious ly  descr ibed  6, 8. 

Observations and discussion. The  sa l iva ry  g land  secre- 
t i on  in Dacus is PAS-pos i t ive ,  r e s i s t a n t  to  d ias tase  t r ea t -  
m e n t  and  is no t  comple te ly  r e m o v e d  b y  ch loroform-me-  
thano l .  This  ind ica tes  t he  absence  of glycogen a n d  glyco- 

1 W. BEERMANN, Am. Zool. 3, 23 (1963). 
2 j .  E. EDSTESM and W. BEERMANN, J. biophys, biochem. Cytol. 7d, 

371 (1962). 
a B. DANEHOLT, J. molee. Biol. 49, 381 (1970). 
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6 H. N. B. GOPALAN and C. M.S. DASS, Ind. J. exp. Biol. 7, 29 (1969). 

A. G. E. PEA~SE, Theoretical and Applied Histoehemistry (J. and A. 
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8 H. N. B. GOPALAN and C. M. S. DASS, Nucleus 14, 43 (1971). 
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l ipids  in  t h e  secret ion.  The  P A S  reac t ion  was b locked  b y  
ace ty la t ion ,  b u t  was  r ev ived  a f t e r  a lka l i  t r e a t m e n t ,  indi-  
c a t i n g  t he  presence  of 1 : 2 glycol groups.  The  secre t ion  d id  
no t  s t a i n  w i t h  a lc ian  blue nor  did  i t  r eac t  on  a dia lysed-  
i ron t r e a t m e n t ,  i n d i c a t i n g  t h e  absence  of ac id -mucopoly-  
sacchar ides .  The  secre t ion  is b r o m o p h e n o l  b lue -pos i t ive  
b u t  n e g a t i v e  to  Mil lon 's  r e ac t i on  to tyros ine ,  wh ich  indi-  
ca tes  t he  p resence  of p ro te ins  b u t  t he  absence  of t y ros ine  
in t h e  secret ion.  I t  m a y  be  conc luded  t h a t  t he  sa l iva ry  
g l and  secre t ion  in Dacus cucurbilae is a glyco- or mucopro -  
rein.  

The  sec re to ry  e p i t h e l i u m  a n d  t he  g l a n d u l a r  l u m e n  are 
P A S - n e g a t i v e  f rom the  b e g i n n i n g  of l a rva l  life up  to  168 h 
(Figure  1 a n d  2). The  c y t o p l a s m  in t he  ear l ier  s tages  (up 
to  168 h) is f a i n t l y  P AS-pos i t i ve  (Figure 1 a n d  2). F u r t h e r -  
more ,  t h e  c y t o p l a s m  is b r o m o p h e n o l  b lue -pos i t ive  in  t h e  
ear l ier  s tages.  A t  a b o u t  168 h, t h e  l a rvae  s top feeding an d  
leave t he  food-medium.  S imul t aneous ly ,  t he re  is a n  in- 
crease in t he  P AS -pos i t i ve  m a t e r i a l  in  t h e  cy top lasm,  a n d  

sec re to ry  mater ia l ,  w i t h  cha rac te r i s t i c s  s imi lar  to  the  
m a t e r i a l  p rev ious ly  p re sen t  in  t h e  cy top lasm,  s t a r t s  ap-  
p ea r i n g  in t h e  g l andu la r  l u m e n  (Figure  3 a n d  4). 

C o n c u r r e n t  wi th  t h e  a p p e a r a n c e  of t h e  secre t ion  in t h e  
g l a n d u l a r  lumen,  a large n u m b e r  of puffs  are no t i ced  in 
t h e  sa l iva ry  g l and  chromosomes .  T h e  45 changes  in puff- 
ing p a t t e r n  recorded  a t  th i s  t i m e  are fa r  more  t h a n  those  
t h a t  occur  in a n y  of t h e  o the r  s tages  in  which  puf f ing  ac- 
t i v i t y  p a t t e r n s  were fol lowed 5. The  a p p e a r a n c e  of a large 
n u m b e r  of puffs  a n d  a sh i f t  in  cy t o p l a s mi c  act ivi t ies ,  like 
t h e  syn thes i s  of mucopro te ins ,  m a y  n o t  be  j u s t  casual ly  
co inc id ing  events .  I t  is, therefore ,  t e m p t i n g  to  consider  
some of these  puffs,  a t  least,  as be ing  requ i red  for the  
syn thes i s  an d  t r a n s p o r t  of t h e  m u c o p r o t e i n  secre t ion  in 
Dacus. 

T h e  sa l iva ry  g land  secre t ion  in Dacus s t a r t s  a f t e r  D N A  
syn thes i s  in  t h e  ch romosomes  has  been  comple t ed  (Fi- 
gure  5)~. This  ind ica tes  t h a t  t h e  cells syn thes ize  a n d  se- 
c re te  t h e  m u c o p r o t e i n  on ly  a f te r  t h e y  h a v e  reached  the i r  

Fig. 1-4. PAS-Hematoxylin stained sections. 
Fig. 1. 96 h old salivary gland (indicated by 
arrow) showing the absence of secretory 
material in tile lumen. • 550. 
Fig. 2. 144 h old salivary gland showing PAS- 
positive cytoplasm and negative lumen. 
• 550. 
Fig. 3. 168 h old salivary gland showing 
secretory material beginning to appear in the 
glandular lumen. • 130. 
Fig. 4. 240 h old salivary gland showing the 
glandular lumen being completely filled with 
PAS-positive material. • 130. 
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m a x i m u m  p lo idy  levels. A t  th i s  s tage t he  sa l iva ry  g land  
nucle i  i nco rpo ra t e  8 H - t h y m i d i n e  on ly  in a b o u t  2% of t he  
ceils a n d  the re  is no  f u r t h e r  i n c r e m e n t  in  t he  D N A  con- 
t e n t  of t he  g lands  (Figure 5). BERENDES 9 r epo r t ed  a simi- 
lar  case in  Drosophila hydei. Recent ly ,  POELS 10 a n d  POELS 
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Fig. 5. Graph showing the changes in DNA content (100 pairs of 
glands), 3H-thymidine incorporation pattern and nuciear diameter 
during larval development of Dacus cucurbitae. Arrow indicates the 
time at which secretory material starts appearing in the glandu- 
lar lumen. 

et  al. lz h a v e  shown  t h a t  t he  syn thes i s  and  secre t ion  of t he  
mucopo ly saccha r ide  s u b s t a n c e  in Drosophila hydei are 
closely r e l a t ed  w i t h  t he  presence  of ecdys te rone  in t he  
h e m o l y m p h .  T h e y  h a v e  f u r t h e r  shown  t h a t  t h e  h o r m o n e  no t  
on ly  inh ib i t s  t he  syn thes i s  of t h e  secre tory  p roduc t ,  b u t  
also s t imu la t e s  t he  secre t ion of t h e  a l r eady  syn thes ized  
mate r ia l .  W e  are c u r r e n t l y  i nves t i ga t i ng  w h i c h  of t he  two  
processes (cessat ion of D N A  syn the i s  or s t i m u l a t i o n  of 
secre tory  ac t iv i ty )  is u n d e r  t he  inf luence  of ecdysone,  in 
Dacus. 

Zusammen/assung. Die Spe i che ld r i i s enabsonde rung  der  
Melonenfl iege,  Dacus cucurbitae, b e s t e h t  aus  Muco- oder  
Glycopro te inen .  E i n  M a x i m u m  der  Pu f f ing -Ak t iv i t / i t  der  
C h r o m o s o m e n  f/illt m i t  d e m  A u f t r e t e n  der  S e k r e t s u b s t a n z  
i m  L u m e n  zei t l ich zusammen .  Die Sekre t ion  der  Driise 
b e g i n n t  erst ,  n a c h d e m  die C h r o m o s o m e n  ein M a x i m u m  
des Po ly t~n ieg rades  e r re ich t  h a b e n .  

H. N. B. GOPALAN 12 and  C. M. S. DASS 

Department o/ Zoology, University of Delhi, 
Delhi-7 (India), 7 7 November 7977. 
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11 G. L. M. POELS, A. DE LOOF and H. D. BERENDES, J. Insect. 

Physiol. 77, 1717 (1971). 
t2 Communications to: Institut ftir Genetik, Universit~it des Saar- 
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Effect  of  P h e n o b a r b i t a l  o n  G r o w t h  of a M e t a s t a s i s i n g ,  A l l o g e n e i c  S a r c o m a  in  t h e  Rat  

B a r b i t u r a t e s  cause  revers ib le  depress ion  in v i t ro  and  in 
v ivo  of a wide r a n g e  of biological  func t ions  in  var ious  
m a m m a l i a n  tissUes, inc lud ing  those  conce rned  w i t h  im- 
munolog ica l  reac t ions ,  p r inc ipa l ly  b y  in te r fe r ing  w i t h  
ox ida t ive  and  E m b d e n - M e y e r h o f  glycolysis  a n d  obs t ruc t -  
ing t he  gene ra t i on  of ene rgy  r ich  p h o s p h a t e  1, 7. Such  me-  
t abo l i c  o b s t r u c t i o n  b y  sod ium p h e n o b a r b i t a l  has  been  
shown  to  depress  t he  f o r m a t i o n  of r ibose,  N A D P H  a n d  
A T P  in l ymphocy t e s ,  and  c o n s e q u e n t l y  i nh ib i t s  genera-  
t i on  of oxy-  a n d  deoxy-nuc leos ide  t r i p h o s p h a t e s  necessary  
for D N A  syn thes i s  2-4, ~. These  m e t a b o l i c  effects of pheno-  
b a r b i t a l  a p p e a r  to  exp la in  i ts  i m m u n o s u p p r e s s i v e  ac t ion  
in v i t ro  and  in vivo,  w h i c h  has  been  r epo r t ed  to occur  w i t h  
dosages p resc r ibed  i n  c o n v e n t i o n a l  cl inical  p rac t i ce  ~ a n d  
also p o s t - o p e r a t i v e l y  in p a t i e n t s  a f te r  genera l  anaes thes i a  
and  surgery  ~. Thus  c o n c e n t r a t i o n s  of p h e n o b a r b i t a l  of 
1.5 [zg/ml, wh ich  is e q u i v a l e n t  to  those  p roduced  in h u m a n  
t issues  b y  t h e r a p e u t i c  dose of t h e  drug,  r educed  incorpora-  
t ion  of l~C- thymidine  in to  D N A  of l y m p h o c y t e s  cu l tu red  
in t he  presence  of p h y t o h a e m a g g l u t i n i n  b y  nea r ly  90%, 
and  1.5 m g  p h e n o b a r b i t a l / k g  b o d y  we igh t  p r e v e n t e d  t h e  
d e l a y e d - h y p e r s e n s i t i v i t y  r eac t ion  to d in i t roch lo robenzene  
in r a b b i t s  ~. 

B a r b i t u r a t e s  are wid ly  used as seda t ives  and  for induc-  
t i on  of a n a e s t h e s i a  in  p a t i e n t s  w i t h  m a l i g n a n t  disease, in  
which  ce l l -media ted  i m m u n i t y  m a y  inf luence  ra tes  of tu -  
m o u r  g r o w t h  a n d  d i s semina t ion .  Therefore ,  i t  was  dec ided  
to s t u d y  w h e t h e r  seda t ive ,  b u t  non- tox ic  doses of pheno-  
b a r b i t a l  a d m i n i s t e r e d  to  r a t s  da i ly  would  reduce  t he i r  
pa r t i a l  i m m u n i t y  to  a n  al logeneic  solid s a rcoma  (Y-P388) 

wh ich  has  been  found  to m e t a s t a s i s  r ap id ly  and  regula r ly  
to  l y m p h  nodes  and  lungs  8. Th i s  t u m o u r  is c lonogenic in  
v ivo  in t h a t  single s a rcoma  cells in j ec ted  i.v., form macro-  
scopic t u m o u r  colonies in  h i g h  y ie ld  in  t he  lungs, wh ich  
are  read i ly  c o u n t e d  as p l eu ra l  nodules  a f t e r  6-7  days  
growth.  S p o n t a n e o u s  d i s s e m i n a t i o n  ot t u m o u r  cells to  t he  
lungs  causes  s imi la r  colonies to  fo rm where  cells a r res t  and  
clone. 

Fema le  C a w o r t h  F a r m  s t r a in  r a t s  f rom a specit ic p a t h o -  
gen free der ived  colony, 30 days  old and  weighing  approxi -  
m a t e l y  90 g were used for t u m o u r  t r a n s p l a n t a t i o n .  Tech-  
n iques  for weighing  t he  p r i m a r y  t u m o u r  (Pr) fol lowing ino- 
cu la t ion  of Y-P388  cells i n to  leg muscle  a n d  t he  p r inc ipa l  
m e t a s t a s e s  p roduced  in reg iona l  groups  of l y m p h  nodes  
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