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So t h e  pr inc ip le  m e n t i o n e d  here  m i g h t  be one  of t h e  
m o s t  i m p o r t a n t  caus ing  t h e  e v o l u t i o n a r y  inc rease  in 
size wh ich  is so obv ious  in m a n y  g roups  of  an imals ,  
i nc lud ing  t h e  i n v e r t e b r a t e s  as s h o w n  b y  NEWELLL 

RENSCH 2 has  shoWn t h a t  large-s ized species  of  dif-  
f e r en t  g roups  of co ld -b looded  v e r t e b r a t e s  h a v e  more  
eggs t h a n  smal l  species  of t he  s a m e  group .  This  inc reases  
t he  poss ib i l i ty  for  b igger  species  to  su rv ive .  
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Fig. 2. ~ Covariation between length of eepbalothorax and number of 
eggs in some species of the families Lycosidw and Pisauridw. The 
upper regression line represents Lye. palustris, the middle line 
Lycosa ssp. (a = 2.79, r ~ 0.95) and the lower line aU species 
( ~ -  2.53, r = 0-94). The genera are indicated by the following 
marks: Lycosa e, Pirata@, Trochosa *, Tarentula =, Arctosa .'., 

Aulonia ::, Xerolycosa +, Acantholycosa (~, Dolomedes and 
Pisaura ×. 

Simi lar  c o n d i t i o n s  are  p r e s e n t  in  sp ide r s  (of. Fig.  2, 
where  t h e  d a t a  g iven  in  t h i s  p a p e r  are  a d d e d  to  those  of 

HOL/vI 3)" t~J6RN P~TERSEN 

Zoological  I n s t i t u t e ,  U n i v e r s i t y  of Uppsa l a ,  N o v e m b e r  
11, 1949. 

Zusammen /assung  

Eine  pos i t ive  K o r r e l a t i o n  zwischen  Gr6Be der  M u t t e r  
u n d  Zah l  d e r  N a c h k o m m e n  w u r d e  in dre i  A r t e n  d e r  
Sp innen fami l i e  Lycosidae ge funden .  D a  die GrSge de r  
M u t t e r  zum Tell  e rb t ich  b e d i n g t  ist ,  f i ih r t  d iese  Kor re -  
l a t ion  a u t o m a t i s c h  zu e inem S e l e k t i o n s d r u c k  gegen ge- 
s t e ige r t e  K6rpergr6Be .  Die K o r r e l a t i o n  is t  w a h r s c h e i n -  

1 N.D.NEWELL, Evolution 3, 103 (1949). 
Z B. RENSCH, Neuere Probleme der Abstammungslehre (Stuttgart 

1947). 
a ~.HOLM, Svensk spindelfauna utgiven av entomologiska 

fSrcningen i Stockholm. 3. Egentliga spincllar. Arancm. Faro. 8-10. 
Oxyopidm, Lycosidm och Pisaurid~e (Stockholm, 1947). 

l ich bei  vielen Tier-  u n d  P f l a n z e n g r u p p e n  vo rhanden  
u n d  is t  e iner  de r  b e d e u t e n d s t e n  F a k t o r e n ,  die die 
K 6 r p e r g r 6 B e n z u n a h m e  w~thrend der  E v o l u t i o n  bewirkt  
h a b e n .  

O n  t h e  A c t i v i t y  o f  A c i d -  and Alkaline P h o s -  

p h a t a s e  during Tail Regeneration i n  

Triturus cristatus (Laur.) 
Very  l i t t le  is k n o w n  a b o u t  chemica l  processes  during 

r egenera t ion .  Th is  is especia l ly  t rue  as fa r  as regenera t ion  
in  a m p h i b i a  is conce rned .  So fa r  r e sea rch  has  been 
c e n t e r e d  ma i n l y  on au to ly t i c  processes  a n d  on proteolyt ic  
a c t i v i t y  in t he  r e g e n e r a t i n g  t i s sues  (BROMLEY a n d  ORE- 
CHO~,VITSCH, OREKOWISTCtt g¢ ~l., I~YVKINA, STRIGANOVA, 
VLADIMIROVA1). Only  more  r ecen t l y  a t t e n t i o n  has  been 
focused  on r e s p i r a t o r y  changes  a n d  on the  a c t i v i t y  of 
some e n z y m e  s y s t e m s  i n v o l v e d  in p h o s p h o r u s  and 
nuc l eop ro t e in  m e t a b o l i s m  (JAEGER a n d  BARTH, BARTH, 
MILLERS, ~[~ODIAN, BODIAN a n d  MELLORN, CLEMENT- 
NOEL2). 
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Fig. 1. - Activity of alkaline phosphatase during taft regeneration 
in Triturus cristatus. Ordinate: mg P split/rag N. Abscissa: days 
after amputation. Triangles: activity in the blastema; circles: 

activity in the underlying tissues. 

The  p r e s e n t  p a p e r  b r ings  t h e  f i rs t  resu l t s  of  a syste- 
m a t i c  i n v es t i g a t i o n  u n d e r t a k e n  to  s t u d y  some chemical  
e v e n t s  d u r i n g  tail  a n d  l imb  regeneration in Trilurus 
cristatus. The  activ.i ty of ac id  a n d  a lkal ine  phospha t a se  
has  been  i n v e s t i g a t e d  in va r ious  s tages  of ta i l  regener- 
a t ion.  A f t e r  a m p u t a t i o n ,  t h e  an imal s  were  k e p t  in lots 
of t e n  or  f i f teen  spec imens  a t  16-18 ° C. A t  regular 
i n t e rva l s  t h e  b t a s t e m a  were  d i s sec t ed  a n d  f rozen  at  
- 5 0  ° C in  d r y  ice. A smal l  p a r t  of t h e  u n d e r l y i n g  tissue 
was  also col lec ted  a f t e r  r e m o v a l  of t h e  bones .  Specimens 
were  also p r e p a r e d  for  h is to logica l  cont ro l .  Tissues  were 
h o m o g e n i z e d  a n d  e x t r a c t e d  a t  + 3 ° C for  24 hours  in Na- 
ve rona l  bu f f e r  0.15 M (PH 9.5 a n d  5.0). A f t e r  centr i fug-  
a t ion,  t he  p h o s p h a t a s e  a c t i v i t y  was  t e s t e d  on Na-fl- 

1 N.W. BRo:vzLEY and W.N. ORECHOWITSCH, Biochem. Z. ~72, 
3~4 {1934); Biol. gen, 11, 317 [1935). - W.N,ORECIIOWITSCH, Z. 
physiol. Ch. 224, 61 (1934); Biochem. Z. 286, 91, 248, 285 (1936).- 
W. N. ORECHOWITSC~ and N. W. BROMLEY, Biol. Zbl. 54, 524 (1934). - 
W. N. ORECtfOWlTSCn, N. W. BROMLEy, and N.A. KUSMINA, Biochcm. 
Z. 277, 186 (1935). - W.N.OREeHOWITSmI and T.P. SOKOLOVA, CR. 
Aead. Sci. U.R.S.S. 28, 747 (1940). -D.E.RvvxlNA, CR. Acad. Sci. 
U.R.S.S. 27, 380 (1940).- A. STRmANOVA, CR. Acad. Sei. U.R.S.S. 
27, 385, 388 (1940). - E .  VLADIMIROVA, CR. Acad. Sei. U.R.S.S. 3, 
479 { 1934). 

s L. JAECE~ and L.G. BART1i, J. Cell. and Comp. Physiol. 32, 
319 (1948).- L. G. BARTII, Physiol. Zool. 11, 179 (1938); Biol. BuU. 
74, 155 (1938); lb. 78, 366 (1940). ~ J.A.MILLER, Biol, Bull. 73, 369 
(1937). - D. Boz)IAN, Syrup. Soc. Exp. Biol. 1, 163 (1947). - De 
BODIAN and R.C.Mm.LoRs, Proc. Soc. Exp. Biol. and Med. 55, 243 
(1944). - H.CL~ME~rT-NoEL, Ann. Soe. Roy. Zool. Belg. 75, 25 (1944). 
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g l y c e r o p h o s p h a t e  in  g lyc ine  (PH 9.5) or  a c e t a t e  (PH 5.0) 
buffer  as s u b s t r a t e .  5IgClz 0.02 M was  a d d e d  as a n  
ac t iva to r .  O w i n g  to  t h e  low e n z y m i c  a c t i v i t y  of t h e  
mater ia l ,  i n c u b a t i o n  was  p r o l o n g e d  for  24 h o u r s  a t  
38 ° C. A t  t h e  e n d  of t h e  i n c u b a t i o n ,  t r i c h l o r o a c e t i c  ac id  
10% was  a d d e d  a n d  i n o r g a n i c  p h o s p h o r u s  d e t e r m i n e d  
according to  FISKE a n d  SUBBAROW 1. 

Table I 

Days after Blastema Under. Tis. 
amputation 

5 

7 
10 

15 

20 

25 
30 

38 

0.47 
0"40 
0"35 
0"61 
1"00 
0"80 
0"85 
0.94 
0"80 
0.71 
0.59 
0"53 
0 "64 
0'50 
0"75 
1-00 
0"78 
0'83 
0"88 

0"25 
0'32 
0"30 
0"34 
0"38 
0"36 
0 "47 
0'48 
0"38 
0'33 
0"35 
0"24 
0'40 
0'25 
0"29 
0"25 
0-21 
0"28 
0"27 

Activity of the alkaline phosphatase during tail regeneration in 
Triturus cristatus, mg P split/mg N. 

The  e x p e r i m e n t s  were  ca r r i ed  o u t  in  t w o  d i f f e r en t  
periods,  n a m e l y  b e t w e e n  t h e  e n d  of w i n t e r  a n d  t h e  
beg inn ing  of  s p r i n g  ( D e c e m b e r - M a r c h ) ,  d u r i n g  w h i c h  
t ime t h e  r e g e n e r a t i o n  r a t e  is h i g h e s t  (f i rs t  per iod)  a n d  
then  b e t w e e n  t h e  e n d  of s p r i n g  a n d  t h e  b e g i n n i n g  of 
summer ,  w h e n  t h e  r e g e n e r a t i o n  r a t e  b e g i n s  to  dec rease  
(second per iod) .  T h e  r e s u l t s  c o n c e r n i n g  t h e  a l k a l i n e  
p h o s p h a t a s e  d u r i n g  t h e  f i r s t  p e r i o d  are  g i v e n  in  T a b l e  I 
and  Fig. 1. I t  is c lea r  t h a t  t h e  a c t i v i t y  of t h e  a lka l ine  
p h o s p h a t a s e  is low in t h e  v e r y  f i r s t  s t ages  a f t e r  a m p u t -  
at ion.  A b o u t  t h e  5 th d a y  i t  b e g i n s  t o  r ise  a n d  a t t a i n s  i t s  
h ighes t  p o i n t  a p p r o x i m a t e l y  o n  t h e  10 th day .  L a t e r  on,  
it decreases  a g a i n  u n t i l  t h e  20 th day .  T h e n  inc rease  se ts  
in aga in  v e r y  s lowly.  T h e  process  was  e x a m i n e d  u n t i l  
the  38 th d a y  a f t e r  a m p u t a t i o n .  T h e  p h o s p h a t a s e  a c t i v i t y  
in t he  u n d e r l y i n g  t i s sues  s h o w s  o n l y  a v e r y  s m a l t  in-  
crease a r o u n d  t h e  10 th d a y ,  r e m a i n i n g  a l m o s t  c o n s t a n t  
la ter  on. A c t i v i t y  m e a s u r e m e n t s  of t h e  a lka l i ne  p h o s p h a -  
tase d u r i n g  t h e  s econd  p e r i o d  show t h a t  i t s  h i g h e s t  p o i n t  
is r eached  b e t w e e n  t h e  20 th a n d  25 th d a y  a f t e r  a m p u t -  
a t ion.  

As to  t h e  ac id  p h o s p h a t a s e ,  t h e  o n l y  a v a i l a b l e  d a t a  
are those  c o n c e r n i n g  i t s  a c t i v i t y  d u r i n g  t h e  s econd  
period, i. e. w h e n  t h e  r e g e n e r a t i o n  r a t e  is lower.  T a b l e  I I  
and  Fig.  2 show- i n d e e d  t h a t  a m a x i m u m  is a t t a i n e d  
be tween  t h e  15 th a n d  20 m d a y  a f t e r  a m p u t a t i o n .  No d a t a  
are ava i l ab l e  c o n c e r n i n g  t h e  l a t e r  b e h a v i o u r .  I t s  a c t i v i t y  
on the  whole  is h i g h e r  t h a n  t h a t  of t h e  a lka l i ne  p h o s p h a -  
tase  d u r i n g  t h e  s a m e  per iod .  

I t  is i n t e r e s t i n g  t o  n o t e  t h a t ,  in  t h e  e x p e r i m e n t s  car-  
ried o u t  d u r i n g  t h e  f i r s t  per iod ,  t h e  m a x i m u m  of t h e  
a lkal ine  p h o s p h a t a s e  a c t i v i t y  co inc ides  w i t h  t h e  t i m e  
when  t h e  d e t e r m i n a t i o n  of t h e  b l a s t e m a  is k n o w n  to  

1 C.H.FIsKE and Y. SOBBAROW, J. Biol. Chem. 66, 375 (1925). 
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Fig. 2. - Activity of acid and alkaline phosphatase during tail 
regeneration in Triturus cristatus. Ordinate: mg P split/mg N. 
Abscissa: days after amputation. A activity in the blastema; 
B activity in the underlying tissues. Triangles: acid phosphatase; 

circles: alkaline phosphatase. 

w h e n  t h e  p h o s p h a t a s e  a c t i v i t y  is h i g h e s t  s t r o n g  dedif -  
f e r e n t i a t i o n  a n d  reg ress ive  p rocesses  go on  in  t h e  bud .  
T h e  s e c o n d  inc rease  m a y  d e p e n d  on  t h e  b e g i n n i n g  of 
d i f f e r e n t i a t i o n .  BODIAN a n d  MELLOgS ~ f o u n d  a n  in-  

Table I I  

Days after 
amputation 

5 

10 

13 

17 

27 

B . _ l a s ~ .  Tiss__ 2 

Acid Atkal. t a i l 1  I Aoid I 

0"16 
0"14 
0.13 
0 -26 
0"22 
0 "24 
0"23 
0"25 
0-31 
0"28 
0"35 
0"32 
0 "34 
0-32 
0.20 
0.19 

0"13 0'1'4 0"12 
0-11 0"11 0.12 
0"09 0"11 0"08 
0.13 0"17 0.11 
0"12 0"17 0"10 
0"18 0"16 0"10 
0.16 0"14 0-10 
0"18 0"13 0"07 
0-18 0.17 0"11 
0"16 0 ' I8  0"08 
0'25 0'18 0.10 
0'18 0.17 0"14 
0"19 0"16 0-09 
0"23 0-14 0"08 
0"25 0"12 0"08 
0'24 0"11 0"07 

Activity of acid and alkaline phosphatase during tail regeneration 
in Triturus cristatus, mg P sptit]mg N. 

c rease  of ac id  p h o s p h a t a s e  a c t i v i t y  in  t h e  c y t o p l a s m  of 
c h r o m a t o l y t i c  cells in  t h e  a d v a n c e d  s t ages  of t h e  re-  
g ress ive  p e r i o d  a n d  cons ide red  i t  t o  b e  in  c o n n e c t i o n  
w i t h  t h e  r e c o v e r y  of Nissl  bodies.  A c c o r d i n g  to  BODIAN a 
t h i s  i nc r ea se  is c o r r e l a t e d  w i t h  n u c l e o p r o t e i n  s y n t h e s i s .  
A l s o  CLEMENT-~OEL 4 f o u n d  a n  inc rease  of r i b o n u c l e i c  

x B.D.MILoIEvxc, Roux' Arch. Entw. Mech. 103, 80 ( 1 9 ~ I ) . -  
P.WEtss, ib, lO7, 1 (1926); lb. 111, 317 (1927).- L.W. PoLEZHAYEV, 
Bull. Biol. France et Belg. 70, 54 (1936). 

Loc. eft. 
3 Loc. eft. 
4 Loc. cit. 
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acid  in t he  cells dur ing  regenera t ion .  D e t e r m i n a t i o n s  
of t he  changes  of r ibonucle ic  acid dur ing  r egene ra t ion  
are a l r eady  in progress  and  will  be publ i shed  soon. 

I wish to express my best thanks to Dr. A. MONROY [or his 
constant interest, advice, and encouragement. 

F.  GHIRETTI 

Zoological  S t a t i on  of Naples,  D e p a r t m e n t  of Phys io -  
logy, Oc tober  10, 1949. 

Zusammenfassung 

Die  A k t iv i t / i t  der  sauren  und  a lka l i schen P h o s p h a t a s e  
w u r d e  wAhrend der  Schwanz regene ra t i on  bei  Triturus 
cristatus unte r such t .  De r  H 6 h e p u n k t  der  e n z y m a t i s c h e n  
Akt ivi t /~t  fAllt m i t  der  D e t e r m i n a t i o n  des B la s t ems  zu- 
s a m m e n .  

Flavones  in Helix pomatia L. 

Various  repor ts  are  found  sca t t e r ed  in the  l i t e ra tu re  
concern ing  the  occurrence  of f l avono id  p igmen t s  in 
insects,  e . g .  the  papers  of PALMER and  KNIGHT 1, of 
MANUNTA ~, and  of THOMPSON a. The  presence  of f l avones  
in t h e  t issues  of Gas t ropods  has  n o t  been  recognized  t i l l  
now, as far  as I know.  

In  some organs  of t he  snail  (Helix pomatia L.) a 
ye l low subs tance  was found,  e x t r a c t a b l e  wi th  m e t h y l  
alcohol ,  e thy l  alcohol,  ace tone ,  and  aqueous  t r i ch loro-  
acet ic  acid,  b u t  n o t  w i th  ch lo ro fo rm or pe t ro l  e ther .  
Whi le  ex t r ac t s  in organic  so lvents  are  yel low,  and  the i r  
colour  deepens  a f te r  t he  solut ion has  been  alcal ized wi th  
sod ium h y d r o x i d e  or  ammon ia ,  t he  e x t r a c t  in t r ich loro-  
acet ic  acid  is qu i te  colourless f rom some organs  (foot, 
lungs) or  b rown  f rom the  d iges t ive  gland,  b u t  acquires ,  
however ,  a deep  ye l low colour  when  alcal ized.  The  
p i g m e n t  does n o t  show the  cha rac t e r i s t i c  greenish  
ye l low f luorescence  of r ibof lav in  in t h e  PH range  3-9. 
I t  is adsorbed  read i ly  on a l u m i n i u m  oxide  f rom aqueous  
m e t h y l  a lcohol  or  e thy l  alcohol,  fo rming  a b r igh t  ye l low 
zone w i t h  a green-ye l low fluorescence.  I t  is p r ec ip i t a t ed  
by  lead  h y d r o x i d e  in the  fo rm of a ye l low lead  salt .  

Th is  sa l t  was  decomposed  by- alcoholic  sulfur ic  acid, 
t he  excess  of t h e  acid  was  neu t r a l i zed  w i t h  ca lc ium 
ca rbona te ,  and  the  a lcohol  was dis t i l led off in v a c u u m .  
The  res idue was d isso lved  in a n h y d r o u s  acetone.  This  
so lu t ion  was v e r y  s l ight ly  ye l low itself, b u t  t he  add i t ion  
of a so lu t ion  of boric acid  and  c i t r ic  acid, bo th  in 
a n h y d r o u s  ace tone ,  g a v e  a d i s t inc t ly  ye l low colour  a n d  
green f luorescence in u l t r av io l e t  l ight .  

The  adso rp t ion  on alumina*,  the  p roper t i es  of the  lead 
sal t  s and  the  colour  reac t ion  wi th  boric  acid  s all show 
t h a t  t he  yel low p i g m e n t  found  is of a f l avono id  na tu re .  

On ly  the  d iges t ive  gland,  foot  and  lungs,  and,  to  a 
smal le r  ex t en t ,  t h e  col lar  and  t h e  k i d n e y  of  Helix 
con t a i n  th is  p igmen t .  No  colour  is found  in t h e  alcal ized 
ex t r ac t s  f rom the  r ep roduc t i ve  organs,  the  crop  and  the  
co lumel la r  muscle.  

I n  search  of a m e t h o d  for an  e x a c t  loca l iza t ion  of the  
f lavones  in t he  organs  use was m a d e  of  t he  obse rva t i on  
t h a t  in alqalized t r i ch lo roace t i c  ac id  e x t r a c t s  f rom t h e  
snai l ' s  foo t  a ye l low p rec ip i t a t e  is formed,  t h e  f i l t ra te  

1 L. S. PALMER and H. H. KNIGHT, J. Biol. Chem. 59,443(1924). 
2 C.MANUNTA, Arch. Zool. Ital. 23, 273 (1936). 
3 D.L.THoMPsoN, Bioch. J. 20, 73 (1926). 
4 A.MAGER, Z. physiol. Chem. 247, 109 (1942}. 
5 A. SZEsT-GY6RGYX, Z. physiol. Chem. 235, 126 (1938). 
6 C. W. WILSON, J. Amer. Chem. Soc. 61, 2303 (1939). 

r ema in ing  colourless.  Th is  p rec ip i t a t e  appea red  to  be 
t he  ca lc ium sal t  of t he  f lavone.  

Therefore ,  t he  fo l lowing m e t h o d  was used for histo- 
chemica l  d e m o n s t r a t i o n  of t he  loca l iza t ion  of f lavones  :-  

F rozen  sect ions  of t he  foot  or  lungs  or  the  col lar  of  the 
snail  were  t r ans fe r red  to  a 2% alcohol ic  so lu t ion  of 
ca lc ium chloride,  to  wh ich  a d rop  of aqueous  a m m o n i a  
was added.  Af t e r  15 minutes ,  t he  p rec ip i t a t ion  of the 
ca lc ium f l avone  sal t  was c o m p l e t e d  b y  ho ld ing  the 
sect ions some seconds in a m m o n i a  v a p o u r  (Figure) .  

A section of the edge of the mantle of the snail. The cells of the 
external epithelium appear yellow (histochemical reaction of 

flavones). 

The  sect ions were  t h e n  t h o r o u g h l y  washed  with 
a lcohol  and  f inal ly  t r ans fe r red  to  Cmdax. 

I n  the  foot,  t he  lungs  and  the  collar,  f l avones  ap- 
pea red  to  be l imi ted  to  t he  e x t e r n a l  ep i the l ia l  layer ,  the 
cells of which  show a b r igh t  ye l low colour  in sections 
30/* thick.  Th is  co lour  s lowly  disappears ,  y e t  a f t e r  six 
m o n t h s  i t  is stil l  d is t inct .  
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Zusammen/assung 

In  ve r sch iedenen  Organen  der  We inbe rgschnecke  sind 
F l a v o n f a r b s t o f f e  chemisch  nachgewiesen  und  histo- 
chemisch  lokal is ier t  worden.  

O n  t h e  F l i g h t  R e a c t i o n  o f  T a d p o l e s  o f  the 
C o m m o n  Toad  Caused  by  C h e m i c a l  Substances  

In  Vol. 5 of th is  J o u r n a l  I. EIBL-EIBESFELDT 1 de- 
scr ibed the  f l ight  reac t ion  of t adpo les  of Bu[o bu]o L. 
( =  Bu/o vulgaris LAUR.) caused by  an unknown 
chemica l  subs tance  con ta ined  in t he  ep idermis  of the 
c o m m o n  toad .  

I n d e p e n d e n t l y  I obse rved  in J u n e  1948 in a small 
pond  t h a t  when  a d rop  f rom a c rushed  t adpo le  is dropped 
a m o n g  l iv ing  t adpo les  which  were  ga the red  in the 
w a r m e d - t h r o u g h  layer  of wa t e r  1-2 cm deep, a chaotic 
f l ight  of  the  t adpoles  set  in. I n  20-40 cm deep wa te r  row 
format ions ,  in wh ich  t h e  t adpo les  swim, are  easily 

1 I.EIBL-EIBESFELDT, Exper. 5, 236 (1949). 


