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gle ichen Reiz  wie in F igu r  lc  geh6rende  Aufze i chnugn  
(Figur  2) zeigt  deu t l i ch  die n a c h  R e i z b e g i n n  v e r ~ n d e r t e  
A t m u n g  in e inem ver l / inger ten  u n d  d a n a c h  zwei verki i rz-  
t e n  Atemzt igen .  I m  Carot i spuls  s ind in d iesem Fal l  ke ine  
s icheren  A n d e r u n g e n  nachzuweisen .  In  a n d e r e n  s t iegen 
B l u t d r u c k  u n d  Pu l s f r equenz  kurz  an  u m  wenige Prozen t .  

Miss t  m a n  m i t  unpo la r i s i e rba ren  Z n - Z n S O 4 - E l e k t r o d e n  
s t a t t  des H a u t w i d e r s t a n d e s  die zwischen der  I n n e n s e i t e  
des zwei ten  u n d  d r i t t e n  F inger s  a u f t r e t e n d e n  e lek t r i schen  
P o t e n t i a l ~ n d e r u n g e n ,  so e rh~ l t  m a n  d u r c h a u s  en t spre -  
c h e n d e  Befunde .  N a c h  Duf t r e i zen  s te ig t  das  P o t e n t i a l  an  
u m  e twa  1 - 1 0  -5 V und  k e h r t  n a c h  10-20 sec in die 
R u h e l a g e  zurtick, s u c h  w e n n  de r  Reiz  l~inger anh/ i l t .  

Alle m i t g e t e i l t e n  E r s c h e i n u n g e n  s ind yon  Ausseren 
U m s t ~ n d e n ,  z .B.  B e u n r u h i g u n g  d u r c h  Ger/iusche,  sowie 
d u r c h  I n n e n f a k t o r e n ,  z:B.  p sych i sche r  E r r e g u n g  u n d  
i nne re r  S p a n n u n g  n a c h  1/ingerer Ver suchsdaue r ,  ab-  
h~ngig .  In  s c h e m a t i s c h e r  D e n t l i e h k e i t  zeigen sic sich nur ,  
w e n n  die e rwAhnten  S t 6 r u n g e n  fehlen.  

Wie  schon  fr i ihere  Versuche  a n  G/ insen (NEUHAUSS), 
zeigen s ich s u c h  b e i m  Menschen  die engen  B e z i e h u n g e n  

zwischen o l fak to r i scher  P e r z e p t i o n  u n d  v e g e t a t i v e m  Sy-  
s tem,  was d en  n eu ro mo rp h o l o g i s ch en  Verh~ l tn i s sen  en t -  
spr icht .  E ine  ausff ihr l iche Dar s t e l lung  u n d  Diskuss ion  
folgt  a n  a n d e r e r  Stelle. 

Summary .  T h e  ga lvanic  skin  response  in m a n  has  b e e n  
found  to be a l t e red  b y  o l fac to ry  s t imul i .  A r educ t ion  in 
skin  res is tance ,  wh ich  is d e p e n d e n t  u p o n  the  s t r e n g t h  of 
t h e  s t imulus ,  c an  be seen a f t e r  a few seconds,  r e t u r n i n g  to  
t h e  or ig ina l  level  a f te r  severa l  minu tes .  R e s p i r a t o r y  ra te ,  
b lood pressure ,  an d  pulse r a t e  are l ikewise inf luenced.  
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C y t o t o x i c i t y  o f  P e d e r i n  a n d  S o m e  o f  i t s  D e r i v a -  
t i v e s  o n  C u l t u r e d  M a m m a l i a n  C e l l s  

Pederin is a c o m p o u n d  o b t a i n e d  in smal l  a m o u n t s  f rom 
Coleoptera s taphyl inidae of t he  genus  Paederus (PAVAN 
a n d  Bol,2),  whose  chemica l  s t ruc tu re ,  r ecen t ly  ident i f ied  
b y  CARDAIqI e t  al. a, is g iven  in  F igure  1. 

Bes ides  a s t rong  ves i ca to ry  act ion,  pede r in  ha s  some 
in t e r e s t i ng  biological  p roper t i e s :  v e r y  low doses of th i s  
c o m p o u n d  slow down  the  g r o w t h  of t u m o u r s  induced  b y  
chemica l  agen ts  in L u p i n u s  albus, as well  as of Sa r co ma  
180 in  t he  mouse,  a n d  cause  pecul ia r  ch romos o ma l  
a l t e r a t i ons  in  t he  m e r i s t e m  of A l l i u m  coepa rad ica l  apex  
where  the  m e t a p h a s e s  are a r r e s t ed  before  t he  f o r m a t i o n  
of t h e  spindle  (PAVAN ~). 

Pe de r in  and  some of i ts  de r iva t i ve s  - pseudopeder in ,  
d ihydropede r in ,  and  d i h y d r o p s e u d o p e d e r i n  3 (Figure 1) - 
h a v e  been  s tud ied  on  n o r m a l  cell cu l tu res  (mouse e m b r y o  
a n d  dog k i d n e y  cells) a n d  t u m o u r a l  ones  (HeLa  a n d  K B  
s t ra ins) .  These  c o m p o u n d s  h a v e  been  employed  a t  dif- 
f e r en t  c o n c e n t r a t i o n s  (from 50 to 0.0001 /zg/ml) a n d  for 
d i f fe ren t  per iods  of t ime  (from 1-48 h). 

The  resul t s  o b t a i n e d  on  H e L a  cells are r epo r t ed  in t h e  
Table .  Cell cu l tu res  t r e a t e d  w i t h  these  c o m p o u n d s  a t  
c o n c e n t r a t i o n s  of 0 .001/*g/ml  for 1 or 2 h show a n  a lmos t  
comple t e  d i s a p p e a r a n c e  of mi tos i s  a n d  pa r t i cu l a r l y  t h e  
absence  of p rophases .  Af te r  24-48 h of t r e a t m e n t  w i th  
pede r in  a n d  i ts  der iva t ives ,  a decrease  of the  g r o w t h  ra t e  
of all  t h e  cell cu l tu res  tes ted ,  i n h i b i t i o n  of mitosis ,  frag- 
m e n t a t i o n  of nuc l ea r  c h r o m a t i n  in  more  or less t i n y  
g r a n u l a t i o n s  a n d  cy top la smic  a l t e r a t i ons  (burst ,  vacuo-  
l izat ion)  were observed .  Never the less ,  n e a r  to  these  cells 
so severe ly  affected b y  these  agents ,  a few n o r m a l  cells 
c an  be  de tec ted .  

P s e u d o p e d e r i n  and  d i h y d r o p s e u d o p e d e r i n  show an  ac- 
t i v i t y  a n d  t ox i c i t y  lower t h a n  peder in ,  be ing  ac t ive  a t  
doses 10 and  100 t imes  h ighe r  (0.01-0.1 /~g/ml respec- 
t ively) .  The  d i h y d r o p e d e r i n  i nh ib i t s  t he  mitos is  as t h e  
pede r in  does (Figures  4-6) b u t  i t  is less toxic,  d e t e r m i n i n g  
cy to logica l  a l t e r a t i ons  p a r t i a l l y  revers ib le  a n d  n o t  as 
severe  as those  p roduced  b y  t he  same  a m o u n t s  of peder in .  
The  d i f fe ren t  cel lular  types  h a v e  a d i f fe ren t  s ens i t i v i ty  to  
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Pederin R ~ CH, R 1 = CH~ 
Pseudopederin R = H R 1 = CH 2 
Dihydropederin R = CH a R 1 = -H,-CH~ 
Dihydropseudopederin R = H R 1 = -H, -CH 3 

Fig. 1. Chemical structure of pederin. 

Fig. 2. Dog kidney cell cultures. Control. May-Grtimwald-Giemsa. 
x 100. 
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Cytological alterations induced by pederin and some of its derivatives on HeLa cell cultures, after 24 h of treatment 

Substances Doses #g/ml 

0 0.0001 0.001 0.01 0.1 1 10 

177 

50 

P e d e r i n  e ix e h b f a a a a i 

Pseudopederin ~, h i e, h d h c, f a a i 

Dihydropederin e, h e ,  h c~ f a a a a i 

D i h y d r o p s e u d o p e d e r i n  e,  h i e,  b e,  b d ,  g d ,  f b a 

= complete lysis of cells; b ~ very severe cytological alterations; c = severe cytological alterations; a = slight cytological alterations; 
e = normal ceils; f = absence of mitosis; g = decrease of mitosis and absence of postmethaphasic stages; h = normal mitosis; l =  not 
determined. 

Fig. 3. Dog lddney cell cultures, treated with dihydropederin at dose 
of 0.0001 #g/ml. May-Gr/imwald-Giemsa. x 100. 

Fig. 5. Dog kidney cell cultures, treated with dihydropederin at dose 
of 0.0001 #g/ml. May-Griimwald-Giemsa. x 400. Notice the complete 

absence of mitosis. 

Fig. 4. Dog kidney cell cultures. Control. May-Griimwald-Giemsa. 
x 400. 

Fig. 6. Dog kidney cell cultures, treated with dihydropederin at dose 
of 0,0001 #g/ml. May-Grtimwald-Giemsa. x 900. Notice the altera- 

tions of nuclear chromatin. 

t he  a n t i m i t o t i c  a c t i on  of  these  c o m p o u n d s .  I n  dog  k i d n e y  
cu l tu res ,  w h e r e  f ib rob las t - l ike  a n d  ep i the l ia l  cells g r o w  
t o g e t h e r ,  t h e  f i b r o b l a s t s  s eem to  be  m o r e  sens i t i ve  to  t he  
a c t i o n  of  t h e s e  a g e n t s  (F igu re s  2 a n d  3). 

P e d e r i n  c o n c e n t r a t i o n s  of 0.0001 /~g/ml, w h i c h  are  in- 
effect ive on  m o u s e  e m b r y o  a n d  H e L a  cells, cause  inh ib i -  
t i on  of mi tos i s  a n d  m o r p h o l o g i c a l  a l t e r a t i o n s  in dog  

k i d n e y  cell cu l tu res .  Tile m e c h a n i s m  of a c t i on  of t h e s e  
c o m p o u n d s  is n o t  y e t  k n o w n .  F r o m  the  r e s u l t s  o b t a i n e d  
and  p r e v i o u s l y  r e p o r t e d ,  h o w e v e r ,  i t  is poss ib le  to  con-  
clude t h a t :  (1) p e d e r i n  a n d  i ts  d e r i v a t i v e s  a r e  v e r y  s t r o n g  
m i t o t i c  p o i s o n s ;  (2) t he se  a g e n t s  s u p p r e s s  t h e  e n t r y  of  
cells i n to  p r o p h a s e ;  (3) a m o n g  the se  c o m p o u n d s  d i h y d r o -  
p e d e r i n  s e e m s  to  be t h e  m o s t  i n t e r e s t i n g  one  because  of  
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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 ) .  

M. SOLDATI, A. FIORETTI, 
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November 10, 7965. 

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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