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milk 15, pigeon milk has  a h igher  pe rcen t  of unsa tu r a t ed  
f a t t y  acids, par t icu lar ly  t he  linoleic and  linolenic acids 
which  are known  to  be the  essent ia l  f a t t y  acids for t issue 
me tabo l i sm ~6. 

Though  the  biological 2 and  chemical  assays ~v of pigeon 
milk  for v i t amins  A, 131, B2  and  C have  revealed a low 
concent ra t ion ,  it  was repor ted ,  based  on the  growth  
a t t a ined  by  the  squabs,  t h a t  the i r  a m o u n t  is adequa te  2. 
Moreover,  it  m a y  be men t ioned  in th is  con t ex t  t h a t  chicks 
when  orally fed wi th  small a m o u n t s  of p igeon milk 
(0.25 g /day/ch ick  in addi t ion  to  s t anda rd  ration) showed 
a s ignif icant  increase in g rowth  compared  to  controls,  the  
increased g rowth  being cont inued  for m a n y  weeks even 

af ter  the  feeding of pigeon milk was stopped~L In  view 
of these  observat ions ,  i t  is sugges ted  t h a t  an unident i f ied  
g rowth -p romot ing  factor(s) coupled wi th  the  d ie ta ry  
balance of essent ial  f a t t y  acids and  amino acids 7 migh t  
con t r ibu te  to the  p h e n o m e n a l  ra te  of g rowth  in pigeon 
squabs  is. 

Zusammen/assung. Taubenmi lch  ist l ip idhal t ig  und  ent-  
h/ilt zwei wesent l iche Fe t t s~uren :  Linol- und  Linolen-  
sS.ure. E in  n ich t  ident i f iz ier ter  Fak t o r  zusammen  mi t  
einer fe t t -  und  aminos/ iurehal t igen Digit ist ims tande ,  aul 
Jungv6ge l  w ach s t u ms f6 rd e rn d  zu wirken. 

S. N. HEGDE 

Table II. The fatty acid composition of pigeon milk 

Fatty acid Percentage 

1. Unsaturated 
Palmitoieic acid 8.2 
Oleie acid 39.4 
Linoleic acid 12.6 
Linolenic acid 5.0 

2. Saturated 
Palmitic acid 17.6 
Myristic acid 0.7 
Stearic acid 14.8 
Arachidic acid 1.7 
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Induction of Brain Tumours  in High Yield by Administration of N-Ethy l -N-Ni trosourea  to Newborn 
Rats 

Though  it has  long been possible to  induce  exper imen ta l  
bra in  tu rnouts  in animals  using topical  appl ica t ion  1 or 
direct  imp lan t a t i on  2, a of carcinogenic polycycl ic  hydro-  
carbons,  t umours  of the  cent ra l  and per iphera l  nervous  
sys tems  can now be induced  m u c h  more  easily by  syste-  
mic admin i s t r a t i on  of carcinogens such as N-me thy l -N-  
n i t rosourea  4. 

Transp lacen ta l  induc t ion  of such t umour s  has been  
s tudied  wi th  the  very  effect ive and  less toxic  N-e thy l -  
N-ni t rosourea  (GNU) in single i.v. doses of 5-80 mg/kg  
admin i s t e red  to  ra t s  in late  p regnancy  5, 6. Tumours  of the  
cent ra l  and  per iphera l  nervous  sys tems  occurred in 193 of 
222 offspr ing of the  t r ea t ed  mothers ,  and  it was e s t ima ted  
t h a t  t he  nervous  sys tem of t he  foetal  ra t  is abou t  50 t imes  
more  sensi t ive to  E N U  carcinogenesis  t h a n  t h a t  of t h e  
adul t  animal.  

E N U  is also an effect ive carcinogen for the  nervous  
sys t em of the  ra t  when  admin i s t e red  as a single dose to  
t he  newborn  animal  7, s and  we used th is  more  conven ien t  
me thod  in our pathological  s tudies  which will be r epor ted  
in detai l  elsewhere% We were  par t i cu la r ly  in te res ted  to 
observe  t h a t  our  expe r imen t s  yie lded an unexpec t ed ly  
high propor t ion  of bra in  turnouts ,  indica t ing  t h a t  th is  
procedure  will be  of in teres t  to  workers  requir ing  a 
source of such t um our s  for the rapeu t i c  t r ials  or t u m o u r  
t r a n s p l a n t a t i o n  exper iments .  Resul ts  w i th  our f i rs t  series 
of 34 ra ts  are therefore  descr ibed briefly here and compar -  
ed wi th  those  of o ther  workers.  

Three  l i t te rs  of r andom-b red  Wis ta r -de r ived  albino 
ra ts  and 2 l i t ters  of r a n d o m - b r e d  Lis ter  hooded  ra ts  were 
in jec ted  s.c. 24 h af ter  b i r t h  w i th  GNU freshly  dissolved 
in a l i t t le  e thanol  and made  to  volume wi th  sterile physio-  

logical saline to  give a dose of 10 mg/kg  b o d y  weight .  
N u mb er s  of animals  surv iv ing  to  weaning  were 14/17 
albino and  20/21 hooded.  They  were housed  on sawdus t  
in wire cages and  ma in t a ined  on T h o m p s o n  cube die t  42 
and  wa te r  ad l ib i tum.  

W h e n  func t iona l  neurological  d i s tu rbances  were seen 
the animals were anaesthetized with ether and killed by 
per-aortic perfusion of formalin-acetic acid-methanol 
mixture (FAM) (i :i :8). The brain, spinal cord and main 
nerve trunks were dissected in toto and immersion fixed 
in FAM. The blocks were embedded in paraffin wax, 
sectioned, and stained for routine neurohistological 
examina t i on  9. 

The first animal was killed 197 days after treatment. 
The last, killed a t  680 days,  was the  only  one in which  no 
tu rnout  was found.  A to ta l  of 71 neural  t u mo u r s  was 
found,  of which  53 (74%) were s i tua ted  in t he  bra in  
(Table). The prefer red  si te was in t he  cerebral  hemisphe= 
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Authors Dose Rats Rats with Nervous-system tumours 
(mg/kg) injected tumours 

Brain Cord Cranial PNS 
nerves 

Other Days to Median 
tu- first induction 
mours tumour time (days) 

DRUCKREY, SCHAGEN and IVANKOVIC 8 5 28 9 (32%) 8 

DRUCKREY, SCHAGEN and IVANKOVIC 8 10 16 11 (69%) 2 

DRUCKREY, SCHAGEN and IVANKOVIC 8 20 16 16 (100%) 3 

JONES, SEARLE and SMITh 9 10 34 ~ 33 (97%) 53 

1 0 0 0 238 500 

2 10 7 0 161 310 

6 13 12 1 187 240 

9 7 2 8 197 392 

Excluding 4 dying very early. 

res, where  all bu t  6 of the  bra in  turnouts  occurred.  
Histological ly,  t he  mos t  c o m m o n  tumour s  were sub- 
ependymal -p l a t e  gl iomas (17) and o l igodendrocy tomas  
(10). There  were 9 t umour s  in the  spinal  cord. Of the  9 
t n m o u r s  (13%) in the  per iphera l  nervous  sys tem,  7 were 
s i tua ted  in the  cranial  nerves  and the i r  ganglia.  

The only di rect  compar i son  possible  w i th  our resul ts  is 
af forded by  the  expe r imen t s  of DROCXREY, SCttAGEN and  
IVANKOVlC s, who employed  neona ta l  admin i s t r a t i on  of 
E N U  over t he  dose range  5-80 mg/kg  and  also inves-  
t iga ted  the  effects  of admin i s t r a t i on  at  10 and  30 days  of 
age. 

As is seen f rom the  Table,  using the  same dose and age 
at  admin i s t r a t i on  as DRUCKREY et al., our p ropor t ion  of 
t r e a t ed  animals  deve loping  ne rvous - sys t em tumour s  was 
marked ly  grea ter  (97%), t hough  the  med ian  induc t ion  
t ime  was longer. Our animals  deve loped  re la t ive ly  fewer 
t umour s  of the  cranial  and per iphera l  nerves  b u t  more  
spinal  and very  m a n y  more  bra in  turnouts .  Though  
DRUCKREY et al. ob ta ined  a re la t ive ly  higher  p ropor t ion  
of b ra in  t umour s  a t  5 mg /kg  only 32% of these  ra t s  
developed tumours .  Similarly,  when  a high p ropor t ion  of 
b ra in  t um our s  occurred following repea ted  i.v. admini -  
s t r a t ion  "of MNU 4, only  66% of animals  developed 
ne rvous - sys t em tumours .  

A possible  reason for the  h igher  yield of bra in  t umours  
in our e x p e r i m e n t  is our  use of non-pure- l ine  albino and  
hooded  ra ts  of the  t ypes  which  are widely  d i s t r ibu ted  and 
used, whereas  DRUCKREY et al. used pure  line B D - I X  
ra ts  which  have  been  inbred  for ve ry  m a n y  years.  Though  
the  inf luence of d i e t a ry  differences canno t  of course be 
excluded,  our resul ts  suggest  t h a t  albino or hooded  rats,  
t r ea t ed  once neona ta l ly  w i t h  E N U  at  abou t  10 mg/kg,  
m a y  be cons iderab ly  more  useful as a source of bra in  
t umours  for t he r apeu t i c  and  o the r  s tudies  t h a n  is appar -  
ent  f rom the  exis t ing  l i terature .  

Several  po in t s  should be stressed.  The usefulness of 
chemical ly  induced turnouts  for var ious  s tudies  depends  
on the  d e v e l o p m e n t  by  the  animals  of well-defined signs, 
such as para lys is  or marked  loss of weigh t  due  to  the  
tumours ,  bu t  sudden  haemor rhage  in to  a t u m o u r  occasion- 
ally causes dea th  of  an an imal  pr ior  to  the  appea rance  
of such signs. Moreover,  9 of the  53 bra in  t u mo u r s  in our 
series were mic ro tumours  only found on histological  
examina t ion .  

Our p re l imina ry  resul ts  a t  h igher  dosages (25 and 50 
mg/kg) accord wi th  publ i shed  work  in tha t ,  a l though  the  
l a t en t  per iod is shor tened,  a h igher  p ropor t ion  of per iphe-  
ral nerve  t u mo u r s  t h e n  develop.  The effect  of d iv id ing  
these  larger doses over  several  days  on the  p ropor t ions  
of t u mo u r s  induced migh t  well be of interest .  

Zusammen/assung. Durch  einmalige Verabre ichung  yon 
10 mg/kg  N-#kthyl-N-Ni t rosoharns toff  am 1. Tag nach  der 
Gebur t  wurden  bei 33/34 R a t t e n  53 H i rn tumoren ,  9 Tu- 
moren  des Rf ickenmarkes ,  aber  nu t  9 im per ipheren  Ner- 
v e n s y s t e m  erzeugt,  was eine bedeu t end  geste iger te  R a t e  
von  H i r n t u m o r e n  bedeute t .  
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Act ion  of T o b a c c o  on  L i p o l y s i s  and  i ts  Modi f i ca t ion  by  Insu l in  

The ab i l i ty  of n icot ine  to  release ca techolamines  and  
therefore  to  s t imula te  lypolysis  is well known.  The purpose  
of th is  comm un ica t i on  was to  inves t iga te  the  effect  of 
smoking  on p la smat i c  free f a t t y  acid (FFA),  and  i ts  
modi f ica t ion  by  previous  insulin t r e a t m e n t .  

Methods. 15 smoking  men  (10-15 c igare t tes  a day) and  
15 non- smok ing  men  were tes ted .  None  of t h e m  were ill 
or under  t r e a t m e n t  t h a t  could inf luence the  basal  levels 
and  behav io r  of t he  FFA.  All of t h e m  fas ted  and  lay ill 

bed  for 12 h before the  test .  Basal  levels of F F A  in b o t h  
groups  were de t e rmined  ini t ia l ly and  af ter  smoking  
2 b lack tobacco  c igaret tes  w i th  and w i t h o u t  t he  inha la t ion  
of the  smoke.  F ina l ly  the  e x p e r i m e n t  was repea ted  af ter  
t he  admin i s t r a t i on  of 10 IU  of insulin. The concen t ra t ion  
of F F A  in p lasma  has  been de t e rmined  by  the  me thod  
previous ly  descr ibed by  Doz~  and  MEINERTZ 1. 

Results. The resul ts  are shown in the  Table;  a signifi- 
can t  e levat ion  of F F A  in smokers  can be observed in 


