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Although  there  was no difference in the  m a x i m u m  size 
of neurons  in the  ganglia of exper imen ta l s  and controls,  
the re  appa ren t l y  was a change  in cell size d is t r ibut ion ,  
w i th  the  an t i s e rum- t r ea t ed  ganglia hav ing  a grea ter  pro- 
por t ion  of smaller  cells t h a n  the  controls.  Pe rhaps  the  
an t i se rum in ter fered  to  some ex ten t  wi th  the  g rowth  
processes of t he  neuroblas ts .  I t  is also possible t h a t  the  
increased n u m b e r  of small  cells was due to degenera t ive  
processes t ak ing  place in some neuroblasts ,  since m a n y  of 
these  small  cells were pyknot ic .  

The N G F  and  its an t i se rum opera te  ex tens ive ly  over  
phylogene t ic  lines. N G F  has  been de tec ted  in fishes 1., 
amph ib i ans  is, and birds  16, as well as rept i les  and mammals ,  
and  N G F  has  comparab le  effects  in these  var ious  classes 
of ver tebra tes .  Similarly,  an t i se rum produced  by  a cow 
agains t  mouse  N G F  will cross-react  w i th  snake v e n o m  
NGF,  as seen by  c o m p l e m e n t  f ixation~L BURi)MAN and  
GOLDSTEINIS found par t ia l  c ross- reac t iv i ty  of goat  ant i -  
mouse  N G F  wi th  N G F  f rom chi ldren wi th  neurob las toma,  
a t u m o r  of neural  crest  origin. Fur the rmore ,  it  has  been  
shown t h a t  bovine  an t i se rum agains t  mouse  N G F  will 
inac t iva te  N G F  f rom the  axial  regions of the  chick, t ad-  
pole, and goldfish, indica t ing  immunologica l  s imi lar i ty  of 
the  molecules ~5. This  ex tens ive  cross- reac t iv i ty  of the  
an t i se rum is suff icient  to cause biological effects  across 
phylogene t ic  lines, ex tend ing  now to the  amph ib i a  as well 
as the  o ther  classes of ver tebra tes .  

Rdssmd. Des inject ions  d ' un  s6rum spfci f ique cont re  le 
fac teur  de croissance nerveuse  (ant i -NGF) p r o v o q u e n t  
une r6duct ion de la tail le des ganglions rachidiens  de la 
sa lamandre  Ambystoma par  suite de la r6duct ion de la 
masse cellulaire du ganglion. I1 y a aussi un plus grand  
nombre  de <~petites~ cellules (d 'un diam~tre  nucl6aire de 
moins  de 6,25 ix) dans  les ganglions des an imaux  utilis6s. 
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Effect of a G r o w t h - P r o m o t i n g  Factor f r o m  Calf Muscles  on the Weight  Gain of H y p o p h y s e c t o m i z e d  
Rats  

SALMON and  DAUGHADAY 1 proposed  the  hypo thes i s  
t h a t  the  ac t ion  of g rowth  ho rmone  on cart i lage m a y  be 
med ia t ed  by  a c o m p o n e n t  of serum called sulfat ion factor.  
H y p o p h y s e c t o m y  causes a marked  decrease in the  sulfa- 
t ion ac t iv i ty  of serum;  th is  ac t iv i ty  can by res tored  by  
in jec t ions  of g rowth  hormone,  but  no t  by add ing  the  
ho rmone  to  t he  se rum in vi tro.  In  a s t u d y  of var ious  
t issues it was found t h a t  t issue ex t rac t s  exhib i t  d i f ferent  
degrees of sulfat ion ac t iv i ty .  High  act ivi t ies  were mea-  
sured in ex t r ac t s  of ra t  skeletal  muscles~. Prev ious  
repor t s  on snl fa t ion ac t iv i ty  were based  on resul ts  ob- 
t a ined  in vi tro.  Here  we r epo r t  a m e t h o d  for ex t r ac t ion  
and  separa t ion  of the  act ive mater ia l  f rom calf muscles.  
We  also inves t iga ted  the  effect  of the  separa ted  mater ia l  
on the  g rowth  ho rmone  act ion in h y p o p h y s e c t o m i z e d  
rats .  

The  mate r ia l  used was 500 g of fresh calf mea t  ob ta ined  
d i rec t ly  f rom the  s laughterhouse.  The muscles  were incu- 
b a t e d  in 2000 rnl of steri l ized disti l led wa te r  for 3 h a t  
37 ~ Af te r  incuba t ion  the  muscles were d iscarded and  
the  fluid f i l tered th rough  a sterile Zeiss E K S  filter. The 
f i l t ra te  was  passed th rough  a Dowex-50W-X2(H)  resin, 
mesh  size 100-200, p H  6.0, which  was p repa red  according 
to t he  m e t h o d  originally descr ibed by  BOUCHER et al. ~ 
for the  ex t r ac t ion  of angio tens in  f rom plasma.  The act ive  
mate r ia l  was  e luted f rom the  column as angio tens in  is 
e luted using th is  me thod ,  and  the  eluate  was lyophylized.  
The residue was dissolved in sterile disti l led water ,  fil- 
t e red  again th rough  a steri le  Zeiss E K S  filter, and 
d i lu ted  to 25 ml  w i th  water .  This  solut ion was t h e n  passed 
t h rough  a Sephadex  G-25 (Pharmacia ,  superf ine grade) 
column.  The size of the  co lumn was 100 • 2.5 cm, and  the  
Sephadex  was  equi l ibra ted  wi th  0 .05M Trismabuffer 

(Sigma), p H  7.4. Three separa te  chromatograph ies  were 
pe r fo rmed  by  apply ing  a volume of 6 Inl on the  column in 
2 ins tances  and  4.45 ml  of the  solut ion conta in ing  the  
act ive mate r ia l  in one instance.  In  each separa t ion  the  
co lumn was e luted at  a flow ra te  of 30 ml/h. The vo lume 
of one f rac t ion  was 10 ml. The to ta l  a m o u n t  of t he  gel 
f i l t ra ted  solut ion (22.45 ml) cor responded to  329 g of 
muscles.  The biological act ivi t ies  of the  incubat ion  fluid, 
the  solut ion ob ta ined  af ter  Dowex and the  Sephadex  
fract ions were tes ted  in v i t ro  by  measur ing  the  incorpora-  
t ion of 3sS-labelled sulfate in the  pelvis of chick embryos  o,. 
The results  ob ta ined  by  separa t ion  on Sephadex  G-25, and 
the  sulfat ion ac t iv i ty  de te rmina t ions  are shown in the  
Figure. 

The Figure shows 3 d i f ferent  separat ions.  The separa t ion  
is fairly well r ep roduced  as can be seen f rom the  curves.  
The cor responding  f ract ions  f rom 3 separa t ions  were 
pooled, and the  biological ac t iv i ty  of the  pooled f ract ions  
was tes ted.  The  bars  show the  biological act ivi ty.  2 of the  
3 peaks  of the  biological ac t iv i ty  are well expressed - 
one cor responding  to f rac t ion  34, and one to f rac t ion 40. 
In  a p re l imina ry  expe r imen t  these  2 fractions,  toge the r  
wi th  h u m a n  g ro w t h  ho rmone  (HGH), were in jec ted  into 
h y p o p h y s e c t o m i z e d  rats .  Each  group consisted of 5 ra t s ;  
the  animals  were in jec ted  each day  for 6 days.  Tile 
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No. of rats S.c. injections each day for 6 days Mean body weight -[2 SE (g) Mean gain (g) ~= SE P 

1st day 7th day 

14 0.020 mg HGH in 0.5 ml 123.5 + 1.5 131.5 + 2.3 8.0 -4- 1.6 
0.001 13 0.020 mg HGH + fr. 40 in 0.5 ml 122.0 • 1.7 139.7 • 1.6 16.8 j= 1.5 

P 0.8 ~ 0.01 

animals  in the  first  group were t rea ted  dai ly  w i th  0.02 mg  
H G H ;  in the  second group act ive mater ia l  f rom fract ion 
34, and in the  th i rd  group f rac t ion 40, was added  to  the  
HGH.  In  th is  expe r imen t  f ract ion 34 par t i a l ly  inh ib i ted  
and fract ion 40 po t en t i a t ed  the  effect  of the  g rowth  hor-  
mone. The following is a detai led descr ipt ion of the  experi-  
m e n t  in which  a s u b m a x i m a l  dose of H G H  was  in jec ted  
toge ther  wi th  the  act ive mater ia l  f rom fract ion 40. 

As was said before 3 fract ions 40 from 3 d i f ferent  separa-  
t ions were pooled and lyophylized.  The residue was dis- 
solved in 3 ml sterile disti l led water .  The solut ions for 
inject ions were made  by  using 6 mg of H G H  prepared  a t  
AB Kabi  (Stockholm, Sweden) according to  t he  m e t h o d  
of R u u s  et  al. 4. The con ten t  of H G H  in th is  ba t ch  was 
de te rmined  by radio- immunologic  assay,  m e a s u r e m e n t  of 
ex t inc t ion  and by  a biological weight-gain  test .  The 6 mg 
of H G H  were dissolved in 150 ml of 0.9~ NaC1. To 75 ml 
of th is  solut ion 2.3 ml  of the  solut ion ob ta ined  bv  pooling 
3 fract ions 40 were added,  and the  same vo lume of wa te r  
was added  to the  remaining  75 nil. The animals  were given 
s.c. inject ions of 0.5 ml of the  respect ive  solut ions every  
day  for 6 days. This m e a n t  t h a t  in one group each an imal  
received 0.02 mg of the  H G H  daily, and  in the  see(rod 
group the same dose of H G H  toge ther  wi th  the  act ive  
material ,  which corresponds to 10.08 g of calf muscles. In  
the  expe r imen t  27 female  h y p o p h y s e c t o m i z e d  ra ts  pur-  
chased at  Hormone  Assay Labora tor ies  (Chicago) were 
used. The body- weight  of the  ra ts  on the  day  of opera t ion  
were 125 150 g, and the  inject ions s ta r ted  14 days  af ter  
surgery,  when the  body  weight  was stabil ized.  The mean  
body  weight  on the  first  and seventh  day, t oge the r  w i th  
the  gain in body" weight ,  are shown in the  Table.  

The mean  body  weight  of bo th  groups were well ma t ch ed  
before the  expe r imen t  was begun.  In  b o t h  groups the  
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Sephadex G-25 chromatography of the active material from calf 
muscles. Curves represent the separations and the biological activities 
of the pooled fractions are represented by bars. Details of the 
procedure are described in the text. 

body  weight  increased.  The mean  gain in b o d y  weight  
was s ignif icant ly  h igher  in the  group t r ea t ed  wi th  the  
act ive  mater ia l  f rom calf muscles plus HGH.  This is also 
ev idenced by  the  fact  t h a t  t he  m e a n  body  weight  in th is  
group was s ignif icant ly  h igher  on the  s even th  day  t h a n  in 
the  group t r ea t ed  wi th  H G H  alone. The pe rcen tage  of 
water  in muscles of animals  was 75.1 in t he  group t r ea t ed  
wi th  H G H  and 75.6 in the  second group. 

We conclude t h a t  the  act ive  mater ia l  ob t a ined  f rom 
calf nmscles  has  a g rowth  p romot ing  activity- in v ivo 
when  injected,  t oge the r  wi th  HGH,  into h y p o p h y s e c t o -  
mized rats .  The ac t ive  mate r ia l  does no t  seem to be 
species specific. F r o m  the  gel f i l t ra t ion da t a  it is supposed  
t h a t  the  g r o w t h - p r o m o t i n g  fac tor  f rom calf muscles is a 
subs tance  or m i x t u r e  of subs tances  of low molecular  
weight ,  p r e s u m a b l y  po lypept ides .  Based on the  readings  
of ex t inc t ions  a t  280 nm, 20-40 ng of a po lypep t ide  
mater ia l  was in jec ted  into each animal  daily. This indi-  
ca ted  t h a t  the  g r o w t h - p r o m o t i n g  mater ia l  has  a h igh  
biological ac t iv i ty  per  uni t  of weight .  F r o m  the  p r e sen t  
s tudy  no th ing  can be said abou t  the  mechan i sm of ac t ion  
of the  g r o w t h - p r o m o t i n g  factor  f rom calf muscles.  There  
have  been  repor t s  t h a t  speak favourab ly  of the  hypo thes i s  
the  growth  ho rmone  s t imula tes  amino  acid t r a n s p o r t  by  
tha t  inf luencing the  synthes is  of pep t ides  involved in the  
m e m b r a n e  t r anspo r t  mechan ism 5. I t  is not  known  if the  
g rowth -p ronmt ing  factor  f rom muscles and  the  sul fa t ion 
factor  in p lasma  are identical .  We ex t r ac t ed  a ma te r i a l  
showing sulfat ion ac t iv i ty  f rom p lasma and sub jec ted  it 
and the  g r o w t h - p r o m o t i n g  lnater ia l  to h igh-vo l tage  
electrophoresis .  The sul fa t ion ac t iv i ty  of b o t h  ma te r i a l s  
was found in a p p r o x i m a t e l y  the  same location.  

Zusammen/assung. Aus Ka lbsmuske l  wurde  nach  
Sephadex  G-25 Chromatograph ie  jene F rak t ion  gereinigt ,  
die als Sul fa t ionsfak tor  b e k a n n t  ist und  den asS-Sul- 
fa te inbau  im embryona ]en  Hi ihnerknorpe l  in v i t ro  
steigert .  Der  Fak t o r  kann  bei h y p o p h y s e k t o m i e r t e n  R a t -  
ten  die YVirkung yon  s u b m a x i m a l e n  Dosen des mensch -  
l ichen W a c h s t u m s h o r m o n s  erh6hen.  
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