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unknown in an ts ;  in tercas tes  are in na tu re  rare, b u t  easi ly 
produced exper imenta l ly ,  and are then in te rmedia te  in 
size as well as s t ruc ture .  I f  these  facts  are to  be incorpora t -  
ed, the fol lowing hypothes i s  appears  necessary:  t he  du-  
ration of compe tence  is br ief  and  i ts  onse t  dependen t  
mainly on t empe ra tu r e ;  induc to r  concen t ra t ion  is pro- 
portional to  size and has two  s ignif icant  thresholds,  the  
lower in i t i a t ing  the  deve lopmen t  of queenness,  and  the  
higher comple t ing  it. To  avo id  na tu ra l  in tercas tes  and 
yet allow for the i r  ar t i f ic ial  p roduc t ion  i t  is necessary to 
suppose tha t  an ex t ra  impe tus  to g rowth  is g iven  to queen 
determined larvae  and wi thhe ld  or ac tua l ly  w i thd rawn  
from those which  fail  to  secure induct ion.  In te rcas tes  
would thus  resul t  f rom the  me tamorphos i s  of l a rvae  wi th  
a concentra t ion of induc tor  lying be tween  the  two  thre-  
sholds. 

Caste on this  hypothes is  would  be de te rmined  as a 
result of a race  be tween  t w o  processes, and i t  is encoura-  
ging to find, therefore,  t h a t  in t he  re la ted  Myrmica sca- 
brinodis t e m p e r a t u r e  interferes  different ial ly,  for signifi- 
cantly more  queens are p roduced  in cul tures  a t  18°C t h a n  
at 25°C (in th is  respect  these  ants  show a fu r the r  resem- 
blance to aphids).  Fa i lure  of induc t ion  p reven t s  addi t iona l  
increase in size and fu r ther  dif ferent ia t ion.  The  worker  is 
thus a form arres ted  before full po t en t i a l i t y  is realised. 
Although i t  has no wing buds, i t  is no t  because t h e y  de- 
generate for t h e y  are  e x t r u d e d  dur ing  metamorphos is ,  bu t  
are so small  in the i r  undeve loped  s ta te  t h a t  t h e y  become  
merged wi th  cut icu lar  wrinkles  by  the  t ime  the  adul t  form 
is reached (but  a re  qu i te  percept ib le  in t he  pupa).  De-  
generation does occur  howeve r  in the  ovar io le  rud iments .  

So far, only  the  po ten t ia l i t i es  of h iberna ted  la rvae  have  
been c o n s i d e r e d - a n d  this  accounts  for half  the i r  full  
growth. The  p re -do rmancy  factors  r e l evan t  to caste, are  
not yet  fully unders tood,  b u t  i t  seems t h a t  bo th  do rmancy  
and a per iod of " v e r n a l i s a t i o n "  a t  low t e m p e r a t u r e  are 
necessary for la rvae  to produce  queens.  H ibe rna t ion  m a y  
thus be su i tab ly  cons t rued  as a per iod of quiescence in 
which the g rowth  po ten t i a l i t y  needed on rega in ingwarmth ,  
is built up.  The  size of la rvae  a t  d o r m a n c y  is a func t ion  of 
nutrition in t h e  preced ing  i n s t a r s - - n o t  of egg-size, for th is  
shows negligible var ia t ion .  T h e  fac t  t h a t  queens  are  only  
produced f rom h ibe rna ted  la rvae  in Myrmica  is pa r t  of  a 
socio-ecological adap t i onwh ich  ensures t h a t  in the  exis t ing 
tempera ture-ontogeny relat ionship,  sexuals  are  r ipe for 
mating a t  the  mos t  sui table  t i m e  of year .  Queens are 
produced by  large colonies in w a r m  s i tua t ions  wi th  abun-  
dant food supply,  and in which  the  i n p u t  of female  brood 
is small in compar i son  wi th  the  vas t  l abour  force avai lable  
to tend it. M . V .  BRIAN 

Zoological D e p a r t m e n t ,  Glasgow Univers i ty ,  Decem-  
ber 6, 1950. 

Zusammen/assung 
Bei Ameisen  (Genus Myrmica) is t  K a s t e n b e s t i m m u n g  

rein t rophisch.  K6n ig inde te rmina t ion  hgng t  davon  ab, 
daft die weibl ichen L a r v e n  vo r  einer  b e s t i m m t e n  Zei t  eine 
gewisse Gr6f3e erre ichen und einen zus~tzl ichen Wachs-  
tumsanstoB zur  Folge  haben.  Dieser  Mechanismus  er- 
innert an die ffir die Apb iden  beschr iebenen VorgAnge. 

Biosynthes is  of  Choles tero l  f r o m  Isobutyrate  ~ 

The u t i l i za t ion  of  t h e  b r a n c h e d  cha in  of  i sobu ty r i c  
acid by  the  i n t a c t  r a t  has  been  descr ibed  in a p rev ious  

x The work described ill this paper was sponsored by the U.S. 
Atomic Energy Commission. 

p a p e r L  At  t h a t  t ime,  t he  r a d i o a c t i v i t y  i nco rpo ra t ed  into  
t he  va r ious  l ive r  f rac t ions  was repor ted .  I t  has  now been 
d e m o n s t r a t e d  t h a t  an  apprec iab le  a m o u n t  of radio-  
a c t i v i t y  is i nco rpo ra t ed  in to  t he  carcass  choles tero l  and  
carcass  f a t t y a c i d .  I n  feed ing  e x p e r i m e n t s w i t h d e u t e r i u m -  
labeled  i sobu ty ra t e ,  RITTENBERG and  SCltO~NHEIMER 2 
and  BLOCH a r epo r t ed  t h a t  l i t t l e  or  no d e u t e r i u m  was  
i nco rpo ra t ed  in to  choles terol .  

The  m e t h o d  of in jec t ion  and  o the r  e x p e r i m e n t a l  deta i ls  
h a v e  a l r eady  been descr ibedL Af te r  sacrif ice of the  rat ,  
t he  caxcass was h o m o g e n i z e d  and dr ied  by  lyophi l i za t ion .  
The  dr ied  carcass  was e x t r a c t e d  wi th  e ther -a lcohol  1 :3  
for 100 hours  and  the  f a t t y  acid  and  nonsaponi f iab le  
f rac t ions  were  s epa ra t ed  in the  usual  manner .  

I n  the  f irs t  case a t o t a l  of 19.6 #c  of i s o b u t y r a t e  were  
in jec ted .Choles te ro l ,  m . p .  147-148 °, was i so la ted  t h r o u g h  
the  d ig i tonide .  T h e  inf ra  red  s p e c t r u m  of t h e  e x t r a c t e d  
choles te ro l  was  iden t i ca l  w i t h  t h a t  of an a u t h e n t i c  
sample  ~. I n  c h r o m a t o g r a p h y  on " Q u i l o n "  t r e a t e d  pape r  s, 
t he  choles tero l  showed  an R I of 0.55 when  m e t h a n o l  was 
the  deve lop ing  so lvent .  A r a d i o a u t o g r a p h  ~ showed t h a t  
no o the r  r ad ioac t ive  ma te r i a l  was present .  

The  specific a c t i v i t y  of t he  choles te ro l  was found  to be 
1500 d i s i n t e g r a t i o n s / m i n / m g C L  The  specif ic  a c t i v i t y  of 
the  carcass  f a t t y  ac ids  was 1000 d i s / m i n / m g C .  

In  two  s imilar  expe r imen t s  i nwh ich  19.6/*c and  40.5 #c  
of i s o b u t y r a t e  were  in jec ted ,  cho les te ro l  was i so la ted  as 
t he  d ig i ton ide  and  assayed  for  r a d i o a c t i v i t y  in th is  form.  
T h e  specif ic  ac t iv i t ies ,  ca lcu la ted  for choles terol ,  were  
800 d i s / m i n / m g C  and  1800 d i s / m i n / m g C  respec t ive ly .  
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Zusammen/assung 

Es  wi rd  der  Beweis  e rb rach t ,  dat3 die M e t h y l - G r u p p e n  
der  I s o b u t t e r s ~ u r e  in das  Choles te r in  der  R a t t e  e inve r -  
le ib t  werden.  
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Zur Baus te inana lyse  des  Clupeins 

In  ihren  l e t z t en  Mi t t e i l ungen  (c~ber C l u p e i n ,  haben  
K.FELIX und Mi ta rbe i t e r  1 fiber die Fes t s t e l l ung  ber ich te t ,  
dab  in d e m  yon  i hnen  u n t e r s u c h t e n  P r ~ p a r a t  yon  Clu- 
p e i n m e t h y l e s t e r - h y d r o c h l o r i d  neben  Argin in ,  Alan in ,  
Valin,  Ser in  und Pro l in  als den  schon b e k a n n t e n  H a u p t -  

1 K. FELIX, H. FISCHER, i .  KREKELS und H.M. RAUEN, Z. 
physiol. Chem. 286, 67 (1950). - K. FELIX, H. M. RAUEU, W. STAMM 
nnd G, ZIMMER, ebenda 256, 109 (1950). 



184 Br/eves communications - Brevi comunicazioni [EXPERIENTIA VoL.VIIS] 

baus t e inen  1 m i t  der  Me thode  der  P a p i e r c h r o m a t o g r a p h i e  
noch Threon in  und  Isoleucin, wenn  auch in ger ingeren  
Mengen,  als Baus t e ine  nachgewiesen  und dab we i t e rh in  
nach  E i n w i r k u n g  yon  Din i t ro f luo rbenzo l  auf  das  un te r -  
such te  Clupe inprXpara t  sowohl  Pro l in  wie Serin als 
amino-ends t i ind ige  Baus t e ine  gekennze ichne t  werden  
konnten .  

Die  U n t e r s u c h u n g  eines yon uns aus d e m  Roh-  
c lupein  durch  U m s c h e i d u n g  aus konzen t r i e r t e r  wAsseri- 
ger  L6sung  in der  KAlte bis zu k o n s t a n t e r  H 6 h e  des 
Q u o t i e n t e n  N:NHg.  = 125 gere in ig ten  ClupeinprApara-  
tes,  das den H a u p t a n t e i l  (e twa 70%) des Rohc lupe ins  
darstel l t*,  e rg ib t  demgegen t ibe r  die fo lgenden Befunde :  

1. Das  P r ~ p a r a t  enth~tlt zufolge der  p a p i e r c h r o m a t o -  
g raph ischen  Ana lyse  neben  Arg in in  n u t  die 4 Mono-  
aminosAuren Serin, Valin,  Alan in  und  Prol in,  und  zwar  
die l e t z t e r en  in d e m  schon fr / iher  3 fes tges te l l t en  mole-  
ku la ren  Verhi t l tn is  yon  2 : 1 : 1 : 1 ; weder  Isoleucin  noch  
Threon in  s ind dar in  auch  n u t  in Spuren  nachweisbar .  

2. Die Analyse  der  S p a l t p r o d u k t e  nach  E in f i i h rung  
des D in i t ropheny l r e s t e s  in unser  Clupein e rg ib t  als ein- 
zige subs t i t u i e r t e  AminosAure  Pro l in ;  neben  dem allein 
geb i lde ten  D in i t ropheny lp ro l i n  ist  auch p a p i e r c h r o m a t o -  
g raph isch  kein  D in i t ropheny l se r in  na,chzuweisen. Prol in  
s te l l t  also in unse rem PrApara t  die e inzige amino -end -  
s t~ndige  Aminos i ture  dar.  

Aus diesen B e f u n d e n  in sgesamt  e rgeben  sich die fol- 
genden  Schlul3folgerungen : 

D u t c h  die von  uns v o r g e n o m m e n e  F r a k t i o n i e r u n g  des 
Rohc lupe ins  auf  G r u n d  des Geha l t e s  an  A m i n o s t i c k -  
s toff  ge t ingt  es, die H a u p t k o m p o n e n t e  desselben,  m i t  
ends tAndigem Prol in ,  die ja  du rch  den n iedr igs ten  Ge- 
ha l t  an Aminos t i cks to f f  ausgeze ichne t  ist, frei von  den 
ande ren  K o m p o n e n t e n  des ursprf ingl ichen Mischstoffs  4 
zu e rha l ten .  Das  yon  FELIX und  Mi t a rbe i t e rn  un te r -  
suchte ,  nach  e inem anderen  Ver fah ren  f r ak t ion i e r t e  
Clupe inprApara t  s te l l t  d a n a c h  o f fenbar  noch  ein Gemisch  
zweier  Clupe inan te i l e  dar,  deren  e iner  Pro l in  und  deren  
zwei te r  Ser in  als ends t , indige  AminosXure  t r l ig t ,  Iso-  
leucin  und  Threon in  scheinen  Baus te ine  der  ser in-end-  
s t i tndigen K o m p o n e n t e  zn sein. 

F t i r  die K e n n z e i c h n u n g  der  N a t u r  der  Baus te ine  und  
ihrer  Re ihenfo lge  im Molektil ,  die a n g e s t r e b t  wird,  
sol l ten  d a h e r  n u r  solche P rApara t e  gew~hl t  werden,  die 
zum Beispiel  zufolge ihrer  Baus t e in -  und  ihrer  E n d b a u -  
s t e inana lyse  sich n ich t  als Mischstoffe  erweisen.  

E.  "~¢VALDSCHMIDT-LEITZ, K. K/3HN und  FR. ZINNERT 
Mtinchen,  den 17. F e b r u a r  1951. 

S u m m a r y  

I t  has  been found  t h a t  c lupein,  pur i f ied  by  a f rac t ion-  
a t ion  of i ts  aqueous  so lu t ion  in t h e  cold, con ta ins  on ly  
arginine,  serine,  a lanine,  va l ine  and  prol ine  as cons t i t -  
uents,  and  t h a t  a prol ine res idue is p laced  a t  the  amino  
end of the  pep t ide  cha in  of  its molecule .  
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S i m i l a r  Effects  of  M e t h y l e n e  B l u e  and of 
V i t a m i n  E on  Liver  S t o r a g e  of V i t a m i n  A in Chicks 

As will be r epor t ed  e lsewhere  1, ce r ta in  manifestations 
of v i t a m i n - E  def ic iency  in chicks  and  ra ts  can be prevent- 
ed by  d i e t a ry  supp l emen t s  of some subs tances  which 
easi ly undergo  r e d u c t i o n - o x i d a t i o n  in the  body.  This 
appl ies  to  t he  e x u d a t i v e  diathesis ,  encepha lomalac ia  in 
chicks,  and  pe rox ida t i on  and  ye l low-brown  discoloration 
of adipose  t issue in chicks  and  rats,  as well  as to depig- 
m e n t a t i o n  of t he  incisors in rats .  All  these  conditions, 
which  are  caused by  feeding ce r t a in  h igh ly  unsaturated 
f a t t y  acids, such as those  in cod l iver  oil t oge the r  with 
v i t a m i n - E  def ic ien t  diets,  can  be p r e v e n t e d  by  dietary 
s u p p l e m e n t s  of v i t a m i n  E,  for i n s t ance  in t he  form of 
d , l -x - tocophero l  ace ta te ,  and  g rea t ly  depressed by 
d ie t a ry  add i t ions  of m e t h y l e n e  blue, th ionine ,  thiodi- 
p h e n y l a m i n e  and  severa l  s imi la r  compounds .  Along with 
t he  effect  on t h e  s y m p t o m s ,  in chicks,  a considerable 
i m p r o v e m e n t  in g rowth  ra te  is observed .  

In  o rder  to  s t u d y  fu r the r  t he  cause  of t he  improved 
g rowth  r a t e  we d e t e r m i n e d  (by the  Car r -Pr ice  reaction 
as well  as by  m e a s u r e m e n t  of the  abso rp t ion  a t  325 m/~) 
the  depos i t ion  of v i t a m i n  A in t he  l ive r  of chicks  re- 
ce iv ing  an e x u d a t e  p roduc ing  d ie t  w i t h  10% cod liver 
oil, wi th  and w i t h o u t  s u p p l e m e n t s  of d,l-x-tocopher01 
ace t a t e  (10 m g % )  and  m e t h y l e n e  blue (126 m g % ) .  The 
d e t e r m i n a t i o n s  were car r ied  ou t  when  the  chicks had 
been  on the  e x p e r i m e n t a l  d ie t  for 4 weeks  f rom the 10 t~ 
day  af te r  ha tch ing .  T h e y  showed  t h a t  t he  feeding of 
m e t h y l e n e  blue resu l ted  in a v e r y  cons iderable  increase 
in v i t a m i n  A s to rage  in t he  l iver ,  i nd i ca t i ng  tha t  als0 
in th is  respec t  m e t h y l e n e  blue exer t s  an ef fec t  known to 
be exh ib i t ed  by  v i t a m i n  E.  

The  ave rage  va lues  for v i t a m i n  A per  g r a m  fresh liver, 
s t a n d a r d  dev i a t i on  of t h e  mean ,  n u m b e r  of  animals 
and  ave rage  we igh t  were  as fol lows:  

Vitamin A t No. of IWeigh~ 
. le t   ve; g lchick s 

E-deficient, no. 536, DAM et al. ~ . 68:~:13 6 161 
Basal+ 10 mg% d,l-e-tocopherol 
acetate . . . . . . . . . . .  386~47 ] 9 ] 226 

Basal+ 126mg% methylene blue . 903Jc:1061 10 I 252 

i 

A full a ccoun t  of  t he  e x p e r i m e n t  will  be published 
elsewhere.  
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Z u s a m m e n [ a s s u n g  

Kficken,  die m i t  e iner  Dor sch l ebe r t r an  enthaltenden, 
v i t a m i n - E - f r e i e n  N a h r u n g  ge f i i t t e r t  werden,  lagern viei 
m e h r  V i t a m i n  A in der  Lebe r  ab, wenn  die Nahrung 
auch  Me thy l enb l au  enthi t l t .  Diese W i r k u n g  des Methy- 
lenblaus  auf  die V i t a m i n - A - S p e i c h e r u n g  / ihnelt  dem 
en t sp rechenden  E f f e k t  yon  V i t a m i n  E und  beruht 
wahrsche in l i ch  auf  e iner  a n t i o x y d i e r e n d e n  Wirkung  des 
L e u k o m e t h y l e n b l a u s .  
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