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i t s  lower t ox i c i t y  a n d  p a r t i a l  r evers ib i l i ty  of i t s  an t i -  
mi to t i c  act ion.  F u r t h e r  research  could expla in  the  mech-  
an i sm of ac t ion  of these  a n t i m i t o t i c  drugs  a n d  sugges t  
t h e  poss ib i l i ty  of a c h e m o t h e r a p e u t i c  appl ica t ion .  

Riassunto. Stud i  sulle a l te raz ioni  ci tologiche p r o d o t t e  
da l la  p e d e r i n a  e d a  a lcun i  suoi d e r i v a t i  su cu l tu re  di  
cellule in  v i t ro  n o r m a l i  (cellule embr iona l i  di topo,  cellule 
di rene  di cane) e t u m o r a l i  (ceppi H e L a  e KB).  Queste  
sostanze determinano, a bassissime concentrazioni, inibi- 
zione della crescita delle culture, riduzione fino alla 

c o m p l e t a  s compar sa  delle cellule ill mi tos i  e g rav i  a l t e ra -  
zioni  c i to logiche con precoci  a l t e raz ion i  della c r o m a t i n a  
nuc leare  ( f r a m m e n t a z i o n e  in b locchi  o in  g ranu l i  p ih  o 
m e n o  t int)  e del c i t op l a sma  (scoppio, vacuol izzazione,  
s f r ang iamen to ) .  
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S e x ,  L i f e s p a n  a n d  S m o k i n g  

The  h igh ly  s ign i f ican t  cor re la t ion  be t w een  l i fespan a n d  
b o d y  size in  m a m m a l s  1 impl ies  a r e l a t ionsh ip  to m e t a -  
bolic r a t e  ~ which  can  be expressed w i t h  the  d imens iona l  
c o n s t a n t  (r where  t L equals  l i fespan and  kg ~]4 de- 
no tes  me tabo l i ca l ly  ac t ive  b o d y  size ~. I t  would  follow 
t h e n  t h a t  d i f ferences  in  longev i ty  be t w een  m e n  and  
w o m e n  m a y  be  r e l a t ed  to t h e i r  respec t ive  me tabo l i c  ra tes .  
I n d e e d  th i s  a l r eady  ha s  been  i l l u s t r a t ed  b y  p l o t t i n g  age- 
specific d e a t h  r a t e s  of the  genera l  p o p u l a t i o n  aga ins t  r a t e  
of oxygen  c o n s u m p t i o n  - QO~ per  h in  calories pe r  m s of 
b o d y  surface - s epa ra t e ly  for m e n  a n d  w o m e n  a t  all  a d u l t  
age levels 4. The  two  para l le l  r u n n i n g  curves  of the  p lo t  
also revea l  t h a t  women,  in  c o n t r a s t  to  men,  b u r n  a t  a 
r a t e  9 - 1 0 %  lower  t h a n  t h e i r  fire of life, a sex dif ference 
in  me tabo l i c  r a t e  co r re spond ing  in  m a g n i t u d e  to  t he  ap-  
p r o x i m a t e l y  9% lower  b r a i n  we igh t  of women.  SACHER 
h a s  shown  t h a t  b r a i n  we igh t  is an  even  b e t t e r  p r ed i c to r  
of l i fespan t h a n  b o d y  weight ,  b r a i n  weigh t  be ing  cor- 
r e l a t ed  a b o u t  0.9 w i t h  b o d y  weigh t  5. A n o t h e r  corol lary  
of t he  re la t ion  b e t w e e n  me tabo l i c  r a t e  a n d  l i fespan  
would  be t h a t  i nhe r i t ed  low me tabo l i c  r a t e  favors  longer  
life expec tancy .  For  r a t s  t h i s  ha s  been  d e m o n s t r a t e d  b y  
~VEISS ~. 

The metabolic-rate-dependent difference ill lifespan 
between men and women can be obscured or even re- 
versed by cultural, geographic, economic and other fac- 
tors. The now excess male mortality - steadily increasing 
over the last thirty years, as noted by DAVIS 7, ALTMAN 
and DITTMER s and others - was reversed prior to the era 
of LISTER and SEMMELWEISS. ENTERLINE 9 suggests two 
kinds of forces at work to account for today's excess male 
mortality: social, medical, and public health advances 
have caused rates for certain female diseases, or diseases 
with low sex mortality ratios (such as tuberculosis, dis- 
eases associated with high blood pressure, etc.) to decline, 
while other factors have brought about increases in male 
death rates from motor vehicle accidents, lung cancer, 
and coronary heart diseases. We assert that a constant 
proportion of the difference is based on the body mass- 
energy expenditure relation, while deviations due to en- 
vironmental factors should lend themselves to analysis. 
An example can be given by replotting on a log-log scale 
(Figure) the already-mentioned data, depicting the re- 
lation between age-specific death rates against oxygen 
consumption, which were published as a semi-log plot 4. 
Only now can it be seen that while the plot illustrating 
the energy-lifespan relation for females is still a curved 
one, especially for the age group between twenty-five and 
forty-five, the relation for males has become a straight line. 

Could t h i s  log difference be the  resu l t  of excess ma le  
s m o k i n g  a n d  be  r e l a t ed  to t he  s t ead i ly  increas ing  excess 
ma le  m o r t a l i t y  ? Smoking  hab i t s ,  excep t  for r ecen t  years ,  
i.e., since t he  pub l i sh ing  of official G o v e r n m e n t  r epo r t s  o n  
a r e l a t i on  b e t w e e n  smok ing  a n d  lung  cancer,  t e n d  to be  
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Relation between male and female metabolic rates and death rates 
(replotted from L. DANZIGER, Dis. nerv. Syst. 70, 35 (1949) with 

the permission of the author). 
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fair ly  cons tan t .  Specifically, males, in the  Uni t ed  S ta tes  10 
as well as in Br i t a in  n ,  smoke  cons is ten t ly  over  the  years  
at least twice as m a n y  c igare t tes  as females.  This  difference 
holds t rue  for t he  general  popu la t ion  for the  per iod 
1920-1958 in Br i t a in  and  especially for the  age group 
25-45 for the  years  1955 and  196012 in the  Un i t ed  States.  
In  t h a t  age group  in 19551~ 65% of t he  females  and  only 
22% of the  males are non-smokers .  Moreover,  in the  same 
age group five years  la te r  is 50.1% of the  females  and 
again only  19.7% of the  males  are non-smokers .  In  addi-  
t ion in 1960 the  pe rcen t  of males  in the  age group 30-39 
who inhale  deep ly  when  smoking  c igaret tes  is 35.9 com- 
pa red  to 17.9 for females 14. 

According to the  r epor t  of the  Royal  College of Phys i -  
c ianslL the chances  of dy ing  be tween  35 and  55 for  h e a v y  
cigaret te  smokers  are 3-4 t imes  those  of non-smokers .  
The excess of dea ths  are mos t ly  f rom cancer  of the  lung, 
coronary  heart-disease,  and  bronchi t is ,  all of which  are 
much  commoner  in men  t h a n  women.  In teres t ingly ,  when  
ra tes  of cardio-vascular  diseases are p lo t t ed  agains t  age 
on log-log scales, r emarkab ly  s t ra igh t  lines are ob ta ined  
over  the  grea te r  pa r t  of adul t  life 15, resembl ing  the  s t ra igh t  
line of our Figure.  

I ndependen t ly ,  PLATT concludes t h a t  most ,  if no t  the  
whole, of t he  excess of male dea ths  could be accounted  
for by  cigaret te  smoking1% We believe, therefore ,  t h a t  
there  is subs tan t i a l  evidence to favour  an af f i rmat ive  
answer  to  the  ques t ion:  Could the  log difference in our 
Figure be the  resul t  of excess male smoking,  con t r ibu t ing  

to  the  excess male  mor ta l i ty .  I t  appears  t h a t  the  signifi- 
can t  sex difference in smoking  hab i t s  resul ts  in a log dif- 
ference in d e a t h  ra tes  which  obscures  the  metabol ic - ra te -  
d e p e n d e n t  difference in l ifespan be tween  the  sexes. 

Zusammenfassung.  Es wird der  Nachweis  gefiihrt,  dass  
die durch  h6heren  Stoffwechsel  bed ing te  kfirzere Lebens-  
dauer  der  M/~nner durch  Rau ch en  besonders  ill der  Alters-  
g ruppe  zwischen 25 und  55 zus~Ltzlich verki i rz t  wird.  
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The  Effect of o , p - D D D  in the  C h i c k e n  

A single i.v. in ject ion of 1,1-dichloro-2-(o-chloro- 
phenyl) -2-(p-chlorophenyl)  e thane  (o ,p 'DDD) in to  a dog 
will inhibi t  adrenal  cor t icosteroid  produc t ion  and glucose- 
6-phosphate  dehydrogenase  ac t iv i ty  of the  adrena l  gland 1. 
A t t e m p t s  to  inac t iva te  the  adrenal  cor tex  by  exposing 
embryos  to o , p ' D D D  or by  i.v. in ject ion of chicks wi th  
th is  drug will be discussed in th is  paper.  Also, the  influ- 
ence of o , p ' D D D  on a n t i b o d y  response of chicks will be 
presented .  

o , p ' D D D  was dissolved in e thy l  alcohol (EA) or a 
1:2 di lut ion of EA and  propylene  glycol (PG). To the  
o , p ' D D D - E A  solut ion was added  sufficient  sesame oil to  
make  final concen t ra t ions  of 2.0, 8.0, 32.0, and 64.0 mg 
o , p ' D D D / m l .  A 5.3% s tock  solution of o , p ' D D D  was pre-  
pared  for in t r avenous  in ject ion (i.v.) by  adding  the  
chemical  to a 1:2 di lut ion of E A  and PG 2, The s tock 
solut ion was d i lu ted  wi th  lipomul, an oi l - in-water  emul-  
sion, to yield 10 mg of o , p ' D D D / m l .  

At 12 h intervals ,  12 3-week-old New H a m p s h i r e  
chickens received 3 i.v. in ject ions  of 10 mg o , p ' D D D  per  
in ject ion while a d i f ferent  group of 12 birds received 3 i.v. 
in ject ions  of l ipomul. 1 h af ter  the  last  i.v. inject ion,  6 
birds  in each group received an i.m. in jec t ion  of 8 IU  
ACTH per  100 g body  weight  and the  remain ing  6 re- 
ceived saline. A second group of birds received 2 i.v. in- 
ject ions of o , p ' D D D  or l ipomul  prior  to an i.m. in ject ion 
of ACTH. The r ight  adrenals  were r emoved  12 h af ter  the  
i.m. in ject ion of ACTH and  analyzed for cholesterol  a. The 
left adrenals  were p laced  in Or th ' s  f ixat ive and  then  
s ta ined  wi th  Masson t r i  s ta in  4. 

At  6 weeks of age normal  birds received an i.v. in ject ion 
of 10 mg o ,p 'DDD.  A p p r o x i m a t e l y  18 h af ter  o , p ' D D D  
admin is t ra t ion ,  each bird received 40 nag of bovine se rum 
a lbumin  (BSA) per  kg body  weight .  Birds were bled 7 
days  la ter  and  the  serum a n t i b o d y  level to  BSA deter-  
mined  5. 

Ha t chab i l i t y  was s ignif icant ly  depressed  by  egg injec- 
t ions of o , p ' D D D  (Table I). P re l imina ry  da ta  sugges ted  

Table I. Percentage hatchability of eggs injected with 0.1 ml of 
sesame oil containing varying amounts of o,p-DDD 

No. eggs No in- Sesame o,p-DDD, mg 
per group jeetion oil 

0.2 0.8 3.2 6.4 

50~ 84 70 58~ 54~ 57 ~ 
50 b 78 63 o 47 ~ 

Injected in 1st day of incubation, u Injected on 8th day of incu- 
bation. ~ Significantly different (P < 0.05) from non-injected eggs. 
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