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genera t ionen ,  wie sie in  der  L i t e r a t u r  n a c h  D A N A  be- 
sch r i eben  s ind a, 4. Bei  den  m i t  T h y m u s i n j e k t i o n e n  vorbe -  
h a n d e l t e n  R a t t e n  I a n d e n  sich ke ine  Carcinome,  ein n u t  
ger inges  Ausmass  an  D e g e n e r a t i o n e n  u n d  als Ze ichen  e iner  
abge l au fenen  Pa renchymsch~id igung  a t roph i sche  Bezi rke  
u n d  Leber regenera te .  Diese Be f unde  s ind in der  Tabel le  
zusammenges t e l l t .  Die U n t e r s u c h u n g  zeigte, dass  toxi -  
sche L e b e r d e g e n e r a t i o n e n  noch  p r og r ed i en t  sind, w e n n  
die Verg i f tungspe r iode  viele  M o n a t e  oder  1 J a h r  zuri ick- 
l iegt  u n d  n i c h t  n u r  yon  der  Dosis abh/~ngen. D e n n  die Le- 
bersch~idigungen s ind be i  den  sp/ i ter  g e t 6 t e t e n  T ie ren  
schwerer  u n d  a u s g e d e h n t e r  als bei  den  f r i iher  ge t6 te ten .  

Es  is t  eine gewisse Reak t ions lo s igke i t  des Organ i smus  
d e m  a n g e w a n d t e n  Carc inogen gegeni iber  e r k e n n b a r ,  
w/~hrend die v o r b e h a n d e l t e n  Tiere  gegent iber  der  toxi -  
schen  E i n w i r k u n g  s t / i rkere  Reakt iv i tS . t  u n d  Regenera -  
t i o n s b e r e i t s c h a f t  der  Lebe r  zeigten.  Es  I i ihren  n / iml ich  
die D e g e n e r a t i o n e n  des L e b e r p a r e n c h y m s  zu Nekrobiosen ,  
ohne  dass  eine zellulXre R e a k t i o n  d a r a u f  e r k e n n b a r  w~tre, 
w~hrend  bei  den  v o r b e h a n d e l t e n  T ie ren  in so lchen F/i l len 
eher  eine A n s a m m l u n g  v o n  K upf e r s chen  S te rnze l ten  u n d  
R e g e n e r a t e  yon  Ze l lba lken  zu t i n d e n  sind.  Der  Schutz ,  
den  die besch r i ebene  V o r b e h a n d l u n g  h i n s i ch t l i ch  des Le- 
b e r p a r e n c h y m s c h a d e n s  u n d  der  C a r c i n o m e n t s t e h u n g  aus- 
i ibt ,  is t  m6gl icherweise  e iner  i m m n n o l o g i s c h e n  Sensibi l i -  
s i e rung  gegen neu a u f t r e t e n d e  Z e l l n m t a n t e n  zuzuschrei -  
ben.  D e n n  die h ie r  b e o b a c h t e t e n  p raecance r6sen  P a r e n -  
chymver~ tnde rungen  w u r d e n  in der  L i t e r a t u r  w iede rho l t  

be sch r i eben  als Folge von  M u t a t i o n e n  im gene t i schen  Ap-  
p a r a t  der  Zelle, welche zu R e g u l a t i o n s s t 6 r u n g e n  wie E n -  
z y m d e f e k t e n  n n d  Spezi f i t~ t t s~nderungen ffihren~-~. 

Summary .  R a t s  t r e a t e d  b y  i.p. in jec t ions  of a homolo-  
gous t h y m u s  are  p ro tec ted ,  p r o b a b l y  b y  g rea te r  r eac t iv i ty ,  
aga ins t  t h e  toxic  and  carc inogenic  inf luence  of d ie thy l -  
n i t r o s a m i n e  on  t he  liver,  effects  t h a t  increase  w i t h  t i m e  in 
u n t r e a t e d  controls ,  long a f te r  cessa t ion  of d rug  admin i s -  
t r a t i on ,  as is shown  by  t he  g rea te r  e x t e n t  of degene ra t i on  
in an ima l s  ki l led a t  longer  t h a n  a t  sho r t e r  in te rva ls .  
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The Effect of Membrane-Active  Agents  on the Mitotic Frequency in Normal  and Carcinogen-Treated 
Epithel ium 

I n  p rev ious  s tudies ,  t he  effect  of m e m b r a n e - a c t i v e  
subs t ances  on h a m s t e r  cheek  p o u c h  ca r c inoma  induced  
w i t h  9, 10-dimethyl-1 ,  2 - b e n z a n t h r a c e n e  (DMBA) was in- 
v e s t i g a t e d  a n d  i t  was  shown  t h a t  top ica l  v i t a m i n  A pa lmi -  
t a r e  r e su l t ed  in increased  t u r n o u t  f o r m a t i o n  1-4. I t  was  
p roposed  t h a t  t h i s  co-carc inogenic  effect  m i g h t  be  r e l a t ed  
to t h e  m e m b r a n e - l a b i l i z i n g  p roper t i e s  of th i s  v i t amin ,  re- 
su l t ing  in a c t i v a t i o n  a n d  release of lysosomal  enzymes ,  
wh ich  m a y  p l ay  an  i m p o r t a n t  role in the  in i t ia l  s tages  of 
cell d iv i s ion  a n d  tumor igenes i s  5, 6. 

S u b s e q u e n t  s tudies ,  us ing  t h e  m e m b r a n e - s t a b i l i z i n g  
agen t s  cor t i sone  ace t a t e  a n d  ch lo rp romaz ine ,  k n o w n  to  
suppress  m i to t i c  a c t i v i t y  ~, s, d e m o n s t r a t e d  i n h i b i t i o n  of 
D M B A  carc inogenesis  in  the  h a m s t e r  cheek  p o u c h  9,1~ 
Th i s  effect  was  i n t e r p r e t e d  as be ing  re la ted  to  t he  m e m -  
b rane - s t ab i l i z ing  p rope r t i e s  of these  agents .  

I n  t he  p re sen t  s tudy ,  t h e  effect  of t he  a b o v e  m e m b r a n e -  
ac t ive  subs t ances  on  t he  mi to t i c  f r equency  was inves t i -  
ga t ed  in n o r m a l  a n d  D M B A - t r e a t e d  h a m s t e r  cheek pouch  
ep i the l ium,  in  o rder  to  d e t e r m i n e  w h e t h e r  t he re  is a rela-  
t i on  b e t w e e n  t he  effect  of these  subs t ances  on  t he  mi to t i c  
f requency ,  and  t h e i r  p r o m o t i o n  or  i nh ib i t i on  of t u m o u r  
fo rma t ion .  

Material and methods. Groups  of 4 ma le  Sy r i an  golden  
hams te r s ,  55-65 g b o d y  wt. ,  were t r e a t e d  d u r i n g  12 weeks 
w i t h  t he  fol lowing subs t ances  or c o m b i n a t i o n s :  l iqu id  
pa ra f f in ;  D M B A  0.5% in  l iquid  pa ra f f i n ;  v i t a m i n  A pal-  
m i t a t e  20% in l iqu id  pa ra f f in ;  cor t i sone  ace t a t e  0 .05% in 
l iqu id  pa ra f f in ;  ch lo r p r om az i ne  1.2% in l iquid  pa ra f f in ;  
D M B A  0.5% and  v i t a m i n  A p a l m i t a t e  20% in l iqu id  pa-  
ra f f in ;  D M B A  0.5% a n d  cor t i sone  ace t a t e  0 .05% in l iquid  
pa ra f f in ;  D M B A  0.5% a n d  ch l o r p r om az i ne  1.2% in l iqu id  
paraf f in .  

The  so lu t ions  a n d  suspens ions  were a d m i n i s t e r e d  3 
t imes  pe r  week to  t he  r i gh t  cheek  p o u c h  w i t h  a p a i n t  
b rush .  A t  t he  end  of t he  e x p e r i m e n t a l  per iod  t he  an imal s  
were sacrificed. Groups  of u n t r e a t e d  an ima l s  served as 
controls .  4 h pr ior  to  sacrifice each  a n i m a l  received an  i.p. 
i n j ec t ion  of v i n b l a s t i n e  (0.5 mg/100  g b o d y  weight,  as a 
0.1% so lu t ion  in saline), wh ich  fac i l i ta tes  easier  visual iza-  
t i on  of mi toses  in t he  ep i the l i um 11. 

His to logica l  sect ions  of t he  t r e a t e d  cheek  pouches  were 
s t a ined  w i t h  h e m a t o x y l i n  a n d  eosin, and  were s tud ied  a t  a 
magn i f i ca t i on  of x 400. The  ep i the l ia l  layer  was  b r o u g h t  
in  the  e q u a t o r  of t he  microscopic  field, a n d  t h e  n u m b e r  of 
mi toses  in  th i s  field was coun ted .  This  was  r epea t ed  for 
20 consecu t ive  microscopic  fields, exc lud ing  fields con- 
t a i n ing  t u m o u r  t issue. 

Results. The  n u m b e r  of mi toses  pe r  microscopic  field 
was d e t e r m i n e d  in each an imal ,  a n d  t he  ave rage  va lues  
pe r  microscopic  f ie ld for each  g roup  (i.e. t h e  average  n u m -  
be r  of mi toses  in  20 microscopic  f ields in each  of 4 animals)  
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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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Mitoses per microscopic field 

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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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- 
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