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in 0.5% bov ine  a l b u m i n  so lu t ion  a n d  cent r i fuged.  The  
s u p e r n a t a n t  was t r e a t e d  in t he  same way  as t he  p lasma .  

The  F igure  shows t h e  p l a s m a  d i s appea rance  curve  of 
r ad io iod ina t ed  H G H  in 2 r a b b i t s  reso lv ing  in to  2 single 
exponen t i a l  equa t ions ,  A a n d  B. T he  r a t e  of d i s appea rance  
of cu rve  A (tl/2) is 8 min ,  whereas  t h a t  of B is 70 min.  I t  
is ev iden t  t h a t  t h e  biological  half-l ife of H G H  is m a r k e d l y  
s h o r t e n e d  in  p r e g n a n t  r abb i t s ,  as c o m p a r e d  w i t h  t h e  
resu l t s  o b t a i n e d  in  e x p e r i m e n t s  w i t h  n o n - p r e g n a n t  r ab -  
bits .  Th i s  f ind ing  was s imi lar  to  t h a t  m a d e  in p r e g n a n t  
w o m e n  s, 9. 

No s ign i f ican t  TCA-prec ip i t ab le  r a d i o a c t i v i t y  could  be  
de tec ted  in  t he  a m n i o t i c  f luid a n d  s u p e r n a t a n t s  of t he  
homogen ized  foetuses.  Th i s  p roves  t h a t  the re  is no t r a n s -  
fer of G H  t h r o u g h  t h e  p l a c e n t a  in  r a b b i t s  d u r i n g  ges ta-  
t ion.  Consequent ly ,  a n y  effect  wh ich  m a t e r n a l  G H  m a y  
h a v e  on  t he  foetus  c an  on ly  be  indirect .  

Zusammen]assung. Die P l a s m a - V e r s c h w i n d u n g s k u r v e  
des p r~z ip i t i e rba ren  TCA in s chw ange r en  K a n i n c h e n  

zeigt  n a c h  I n j e k t i o n  v o n  r a d i o j o d i e r t e m  mensch l i chem 
W a c h s t u m s h o r m o n ,  dass  dieses wAhrend de r  Schwanger -  
scha f t  eine kfirzere H a l b w e r t s z e i t  be s i t z t  (tl/,). K a n i n -  
chen,  die 2 h n a c h  i.v. I n j e k t i o n  des W a c h s t u m s h o r m o n s  
geopfer t  wurden ,  wiesen e inen  T r a n s f e r m a n g e l  zu den  
F o e t e n  auf. 
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P e r m a n e n t  Culture of an Aphid on a Tota l ly  
Synthet ic  Diet  

Since a n  aphid ,  Myzus persicae (Sulzer),  was f i rs t  suc- 
cessfully rea red  t h r o u g h  i ts  l a rva l  s tages  on  a s y n t h e t i c  
d ie t  1 t he  m e t h o d  ha s  been  appl ied  to o the r  species w i t h  
cons iderab le  success, n o t a b l y  t he  pea  aphid ,  A cyrthosiphon 
pisum (Harris) ,  wh ich  was r epo r t ed  to go t h r o u g h  3 suc- 
cessive genera t ions  a l t h o u g h  of p rogress ive ly  d imin i sh ing  
size 2,3. B y  con t ras t ,  Myzus persicae fai led to  p roduce  a 
v iab le  second gene ra t i on ;  in  spi te  of a t en -  to  twelvefo ld  
we igh t  increase  d u r i n g  f i rs t  gene ra t ion  growth ,  p ropor -  
t iona l ly  b e t t e r  t h a n  t h a t  r epo r t ed  for  21. pisum, second 
gene ra t ion  l a rvae  a t  be s t  some t imes  doub led  t h e i r  weight ,  
mo l t ed  once or  twice,  a n d  then ,  w i t h  ra re  except ions ,  
ceased growing  a n d  died  4. R e c e n t l y  th i s  impasse  was 
b r o k e n  a n d  we n o w  h a v e  a cu l tu re  c u r r e n t l y  in  i ts  20 th  
successive gene ra t i on  on  s y n t h e t i c  diet .  

The  changes  wh ich  f i r s t  al lowed a second gene ra t ion  to  
be  rea red  were p r o b a b l y  twofo ld :  t he  i nco rpo ra t i on  of 
i ron in t h e  d ie t  (by  t he  r ou t i ne  inc lus ion of a smal l  
a m o u n t  of U.S .P .  Sa l t  Mi x t u r e  No. 2, a p r e c a u t i o n a r y  
modif ica t ion ,  fol lowing t h e  use of i t  in  pea  a p h i d  d ie t  ~), 
coupled  s u b s e q u e n t l y  w i t h  more  s t r i n g e n t  care in  s to r ing  
die t  so as to  avo id  p r e - e x p e r i m e n t a l  loss of ascorbic  acid ~. 

These  modi f ica t ions ,  t h o u g h  a l lowing v iab le  second,  
and  somet imes  t h i r d  genera t ions  to  develop,  caused  l i t t le ,  
if any,  i m p r o v e m e n t  in  g r o w t h  du r ing  t he  f i rs t  genera t ion ,  
wh ich  con t inued ,  as before,  to  become a d u l t  a t  weights  of 
a b o u t  250 #g for apterae a n d  300/~g for alatae. L a s t  sum-  
mer  we t e s t ed  c rude  nucle ic  acid in t he  diet ,  a n d  were 
r ewarded  w i t h  a doub l ing  in t he  we igh t  of our  f i rs t-  
gene ra t ion  adu l t s :  apterae of 400-500 /~g a n d  alatae of 
500-600/~g - as h e a v y  as in  m a n y  p l a n t - r e a r e d  cul tures .  
A t  t he  same t ime  i t  b e c a m e  rou t i ne ly  possible  to  rear  t he  
t h i r d  genera t ion ,  b u t  these ,  t h o u g h  l iv ing as adu l t s  for  
m a n y  weeks, t o t a l l y  fai led to depos i t  a single f o u r t h  
gene ra t ion  la rva .  

Since a m i x t u r e  of a p p r o p r i a t e  nuc leo t ides  fai led to 
s u b s t i t u t e  ef fec t ively  for  c rude  nucleic  acids, i t  seemed 
p r o b a b l e  t h a t  we were deal ing  w i th  ac t ive  impur i t i e s  

r a t h e r  t h a n  t he  nucleic acids themse lves .  T h a t  th i s  was 
so b e c a m e  a p p a r e n t  w h e n  a m i x t u r e  of t he  t race  minera l s  
iron, zinc, m a n g a n e s e  a n d  copper  was found  to be a b o u t  
as effect ive in g r o w t h  as the  c rude  nucleic  acids. Since 

Composition of diet 

L-amino acids (mg) : Sucrose (g) 15 

Alanine 100 Aseorbie acid (mg) 100.0 
Arginine 270 Thiamin (mg) 2.5 
Asparagine 550 Riboflavin (rag) 0.5 
Aspartic acid 140 Nicotinic acid (mg) 10.0 
Cysteine HC1 40 Pyridoxin (rag) 2.5 
Glutamie acid 140 Folic acid (mg) 0.5 
Glutamine 150 Ca pantothenate (rag) 5.0 
Glyeine 80 Inositol (mg) 50.0 
Histidine 80 Choline chloride (rag) 50.0 
Isoleueine 80 Biotin (mg) 0.1 
Leucine 80 KH2PO 4 (rag) 500 
Lysine HC1 120 MgC12 �9 6 HaO (mg) 200 
Methionine 40 
Phenylalanine 40 As As 
Proline 80 seques- elemental 
Serine 80 trene metal 
Threonine 140 Fe~ 1.5 mg 230/~g 
Tryptophan 80 Zn~ 0.8 mg 112/*g 
Tyrosine 40 Mn" 0.8 mg 113/zg 
Valine 80 Cu �9 0.4 mg 65/~g 

Water: to 100 ml, adjusted to pH 7.0 with KOH. �9 Provided as metal 
sequestrenes (Geigy Chemical Co.), the complexes with sodium 
EDTA. 
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then ,  we h a v e  s h o w n  t h a t  t he  i m p r o v e m e n t  in  f i rs t  gen-  
e r a t i on  g r o w t h  is due  p r inc ipa l ly  to  i ron a n d  secondar i ly ,  
b u t  i m p o r t a n t l y ,  to  zinc. A m a n g a n e s e  def ic iency can  be  
de tec ted  in gene ra t i on  I, b u t  becomes  c lea r ly  a p p a r e n t  
in  genera t ions  I I  a n d  I I I .  Copper,  a t  all  dosages  t es ted ,  
ha s  p r o v e d  inh ib i to ry ,  as are  b o t h  i ron and  m a n g a n e s e  a t  
levels m u c h  above  t h e  o p t i m u m .  T he  cu l tu re  p r e sen t l y  in  
i ts  20 th  gene ra t ion  is be ing  rea red  on  a d ie t  wh ich  differs  
l i t t l e  f rom those  emp loyed  for  t he  p a s t  3 years  b u t  for  t h e  
a d d i t i o n  of the  foregoing t r ace  e l emen t s  a n d  g rea te r  care  
in  s to r ing  i t  b e tween  m a k e - u p  a n d  e x p e r i m e n t a l  use. The  
compos i t i on  of t h i s  d ie t  is g iven  in t he  Table .  

The re  are severa l  po in t s  of p a r t i c u l a r  i n t e r e s t  in  th i s  
result .  Second g e n e r a t i o n  weigh ts  a t  a d u l t h o o d  are  con-  
s ide rab ly  lower t h a n  in t he  f i rs t  gene ra t ion  - 300 #g  as  
opposed to a b o u t  500 #g  - b u t  t h e r e a f t e r  g r o w t h  appea r s  
qu i te  s table ,  each  gene ra t i on  of l a rvae  t a k i n g  a b o u t  10-12 
days  to  become a d u l t  a t  300-350 /~g ave rage  weight .  I f  
a n y t h i n g ,  the  m o s t  r e c e n t  genera t ions  ( V I I - X X )  h a v e  
been  r a t h e r  larger  a n d  more  fecund,  we t h i n k  as a resu l t  
of increas ing  the  level  of zinc in r ecen t  lots  of diet .  W i t h  
20 successive genera t ions ,  we p r o b a b l y  h a v e  ach ieved  a 
p e r m a n e n t  cu l ture  on  s y n t h e t i c  diet .  

Genera l ly  we h a v e  on ly  r ea red  f rom apterae, because,  
in  p rev ious  work, t h e  l a rvae  of alatae h a v e  t e n d e d  to  be  
feebler  t h a n  those  of apterae. However ,  r ecen t ly  we k e p t  
l a rvae  depos i t ed  b y  gene ra t i on  I X  alatae, a n d  these  grew 
as well  as l a rvae  depos i t ed  b y  apterae of t he  same  genera-  
t ion.  

A n  i m p o r t a n t  p o i n t  t h a t  emerges  f rom th i s  concerns  
l ipid r equ i r emen t s .  Our  d ie t  con ta ins  no  s terol  or a n y  
o t h e r  lipid, and  i t  seems clear,  therefore ,  t h a t  d i e t a r y  
l ipids are  no t  needed  b y  Myzus. T he  poss ib i l i ty  t h a t  l ipid 
reserves  carr ied over  f rom t he  or ig inal  p l a n t - r e a r e d  
m o t h e r s  m i g h t  s t i l l  be  i nvo lved  seems fa r - fe tched  w h e n  
i t  is real ized t h a t ,  w i t h  a we igh t  increase  of a p p r o x i m a t e l y  
twelve /o ld  per  genera t ion ,  the  d i lu t ion  fac to r  for or ig ina l  
reserve ma te r i a l s  m u s t  now, in t he  20 th  genera t ion ,  be  of 
t he  o rder  of 122~ If  a d i e t a r y  s te ro l  is no t  required ,  one 
has  to  suppose e i t he r  t h a t  Myzus is un ique  a m o n g s t  in- 

sects  so far  s tud ied  in  be ing  able  to  syn thes i ze  sterol ,  or 
t h a t  i t s  s y m b i o t e s  p rov ide  i t  w i t h  sterol .  W e  incl ine  to  
t he  l a t t e r  case. 

Since t he  d ie t  would appear ,  now, to  be  q u a l i t a t i v e l y  
comple te ,  w h y  t h e n  are  our  a p h i d s  smal le r  t h a n  a p h i d s  
r ea red  on  p l a n t s  (and,  inc iden ta l ly ,  v e r y  d i f fe ren t ly  pig- 
men ted )  ? Of t he  2 possibi l i t ies  t h a t  come to mind ,  chron ic  
s u b o p t i m a l  feeding or  n u t r i e n t  imba lance ,  we t h i n k  we 
can  dispose  of t he  former.  U p t a k e  f rom diet,  m e a s u r e d  
d i rec t ly  b y  dif ference weighing  of sachets ,  is p r o b a b l y  as 
good as f rom a p l a n t :  all i n s t a r s  consume  3 -4  t imes  t h e i r  
we igh t  of d ie t  pe r  day,  a va lue  w h i c h  compares  well  w i t h  
those  c i ted for o t h e r  leaf-feeding a p h i d s  in  t he  l i t e r a tu re  6, 
a n d  w i t h  our  own es t ima tes  of u p t a k e  b y  p l a n t - f e e d i n g  
M. persicae. F u r t h e r ,  exc re t ion  is v e r y  s imi la r  to  t h a t  of 
a p h i d s  on  p lan t s ,  f r equency  of h o n e y d e w  d rop le t  p roduc-  
t ion  be ing  more  or  less ident ica l .  This,  then ,  leaves  nu-  
t r i e n t  i m b a l a n c e ;  a n d  we t h i n k  t h a t  p r o b a b l y  t he  a rea  of 
i m b a l a n c e  is in  t h e  re la t ive  p r o p o r t i o n s  of a m i n o  acids, 
p e r h a p s  in a l imi t ing  level  of 1 or 2 only.  I f  one supposes  
t h a t  a d i e t a ry  i m b a l a n c e  were a t  f i rs t  m a s k e d  b y  reserves  
f rom the  mo the r ,  a n d  t h a t  g r o w t h  t h e r e a f t e r  were l imi ted  
to a c o n s t a n t  r a t e  once such  buf fe r ing  of t he  d i e t a ry  im-  
ba l ance  was r e m o v e d  b y  e x h a u s t i o n  of reserves ,  th i s  
would  accoun t  for  g r o w t h  t h a t  was  h ighe r  to  beg in  w i t h  
t h a n  in s u b s e q u e n t  gene ra t i onsL  

Zusammen/assung. Es ge lang  20 G e n e r a t i o n e n  de r  
P f i r s i chb la t t l aus ,  Myzus persicae, auf  sich fo lgender  s ter i-  
ler  k t ins t l i cher  Di/ i t  zu z i ichten.  
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Strain Influence on the I m m u n e  R e s p o n s e  of 
Mice to the Friend Virus 

I n  t h e  pa s t  few years  we h a v e  deve loped  a new m e t h o d  
called i m m u n o e l e c t r o a d s o r p t i o n  for t he  q u a n t i t a t i v e  
s t u d y  of immuno log ica l  r eac t ions  1. Th i s  m e t h o d  is ba sed  
on  the  select ive a d s o r p t i o n  of an t ibod ie s  on  a slide coa t ed  
w i th  t he  co r respond ing  an t igen .  I t  is found  t h a t  t he  th ick -  
ness of t he  layer  adso rbed  is g rea te r  w h e n  t he  a n t i s e r u m  
is homologous  r a t h e r  t h a n  he te ro logous  or  normal .  The  
th ickness  is m e a s u r e d  op t ica l ly  w i t h  an  e l l ipsometer  8 

B y  th i s  m e t h o d  i t  was possible  to  d e m o n s t r a t e  t he  ap-  
pea rance  of an t ibod ie s  aga ins t  t he  F r i e n d  v i rus  in  NCS 
mice as ear ly  as 2 days  a f t e r  in fec t ion  8. 

I t  was  of in t e res t  to  f ind  ou t  w h e t h e r  t he  s t r a in  of mice  
h a d  a n y  inf luence  in t he  p r o d u c t i o n  of an t ibod ies  aga ins t  
t he  F r i e n d  v i rus ;  especial ly  so, since i t  is k n o w n  t h a t  
ce r t a in  s t ra ins  such  as M N R / S P F ,  C57 and  H A / I C R  are  
pa r t i cu l a r l y  r e s i s t an t  to  the  virus.  I n  con t ras t ,  I C R  a n d  

NCS s t r a ins  are v e r y  suscep t ib le  to  t he  disease. The  re- 
sul ts  o b t a i n e d  are p re sen ted  in t h i s  paper .  

Experimental. The  tes t s  were  c o n d u c t e d  as p rev ious ly  
described1,*, t he  t i m e  for  the  a d s o r p t i o n  of b o t h  an t i gen  
a n d  a n t i b o d i e s  was 30 sec a n d  t he  i n t e n s i t y  of t he  c u r r e n t  
0.3 mA. 9 d i f fe ren t  s tocks of mice were used. The  mice  
were in jec ted  i.p. w i t h  0.2 ml  of a 10% sal ine suspens ion  
of in fec ted  spleen f rom NCS mice. The  an t i gen  used for 
all  t h e  e x p e r i m e n t s  was p r e p a r e d  f rom a pool  of in fec ted  
spleens of t he  fol lowing s tocks  : H A / I C R ,  ICR,  and  M a n o r  
F a r m  SPF.  F o r  t he  a n t i b o d y  assay,  b lood samples  were 
t a k e n  a t  regular  in t e rva l s  b y  o r b i t a l  bleeding.  Some of the  
mos t  s ign i f ican t  resul t s  o b t a i n e d  are s u m m a r i z e d  in t he  
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