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T E R M I N O L O G I A  

H u m a n  Chorionic Somato-Mammotropin (HCS), Proposed Terminology for Designation of  a 

Placental Hormone 

R e c e n t  s tud ies  of JOSI~:ovIcH I, GRUMBACIt a n d  KAPLAN 2 
a n d  the i r ,  co-workers  o n  t h e  h u m a n  p l acen t a ,  i n d i c a t e  
t h a t  i t  c o n t a i n s  a new  p r o t e i n  ho rmone ,  possess ing  some  
biological  p rope r t i e s  in  c o m m o n  w i t h  those  of h u m a n  
p i t u i t a r y  g r o w t h  h o r m o n e  ( H G H ) :  (a) i t  e x h i b i t s  lac to-  
genie  a c t i v i t y  in  t h e  p igeon  a n d  p s e u d o p r e g n a n t  r a b b i t L  
(b) I t  h a s  g r o w t h - p r o m o t i n g  a c t i v i t y  as i n d i c a t e d  b y  t h e  
r a t  b o d y  we igh t  a n d  cos ta l  ca r t i l age  assays  2-4. (c) I t  is 
a c t i v e  as a l u t eo t rop i c  a g e n t  ~. (d) I t  s t i m u l a t e s  p r o t e i n  
s y n t h e s i s  in  a cell-free s y s t e m K  (e) I t  f ac i l i t a tes  l ipolysis  
in  v i v o  6 a n d  in  v i t r o L  (f) A l t h o u g h  i t  h a s  low p o t e n c y  in  
p r o m o t i n g  g rowth ,  i t  e n h a n c e s  t he  a c t i v i t y  of H G H  3,s in  
t h e  r a t .  (g) I t  causes  h y p o g l y c e m i a  ~ in  t h e  r a t .  (h) W h e n  
a d m i n i s t e r e d  in  a m o u n t s  suf f ic ien t  to  ra ise  t h e  concen-  
t r a t i o n  in  p l a s m a  to  t h a t  f o u n d  in  l a t e  p r e g n a n c y ,  i t  
p r o m o t e s  n i t rogen ,  p o t a s s i u m ,  p h o s p h o r u s ,  a n d  ca l c ium 
re t en t ion ,  as  well  as  calciursis ,  i n  p a t i e n t s  w i t h  h y p o -  
p i t u i t a r y  d w a r f i s m  ~ in w h o m  i t  also h a s  b e e n  s h o w n  to  
h a v e  a d i a b e t o g e n i c  a n d  insu l inogen ie  effect.  (i) I m m u n o -  
logical ly  1,~, t h e  h o r m o n e  cross - reac ts  w i t h  r a b b i t  a n t i s e r a  
to  h u m a n  g r o w t h  h o r m o n e .  

T h e  h o r m o n e  h a s  b e e n  o b t a i n e d  in h i g h l y  pur i f i ed  
fo rm aAa°,n a n d  s h o w n  to  be a p r o t e i n  of mol .  wt .  a b o u t  
20,000 w i t h  a s ingle p o l y p e p t i d e  cha in .  T he  NH~- a n d  
C O O H - t e r m i n a l  a m i n o  acid res idues  were  f o u n d  to  be  
va l ine  a n d  p h e n y l a l a n i n e  r e spec t ive ly  a n d  ce r t a i n  a m i n o  
acid sequences  of  t he  h o r m o n e  were  s h o w n  to  be s imi la r  
to  t h a t  of H G H  1~,13. T h e  h o r m o n e  h a s  b e e n  n a m e d  as  
h u m a n  p l a c e n t a l  l ac togen  ( H P L ) t  a n d  chor ion ic  g r o w t h  
h o r m o n e - p r o l a c t i n  (CGP) ~ a n d  h a s  also b e e n  d e s i g n a t e d  
as pur i f i ed  p l a c e n t a l  p r o t e i n  ( h u m a n )  [ P P P ( H ) ]  z a n d  
p l a c e n t a l  p r o t e i n  ~. 

I n  o rde r  to  e l i m i n a t e  confus ion  b y  t h e  use of  d i f f e ren t  
t e r m s  for  t h e  s ame  h o r m o n e ,  we wish  to  p ropose  t h a t  
h e n c e f o r t h  t he  h o r m o n e  be  cal led h u m a n  chor ion ic  
s o m a t o - m a m m o t r o p i n .  Since t h e  h o r m o n e  is loca ted  in 
t he  s y n c y t i o t r o p h o b l a s t i c  l aye r  of t he  h u m a n  p l a c e n t a  1% 
t h e  s ame  ceils p r o d u c i n g  h u m a n  chor ion ic  g o n a d o t r o p i n  
(HCG) a n d  since i t  h a s  b o t h  g r o w t h  h o r m o n e  ( somato-  
t rop in )  a n d  l ae togen ic  h o r m o n e  ( m a m m o t r o p i n )  ac t iv i t ies ,  
i t  wou ld  be  p r a c t i c a l  to  de s igna t e  a t e r m  w h i c h  is in  l ine  
w i t h  t he  e s t ab l i shed  t e r m i n o l o g y  for a g o n a d o t r o p i n  
p r o d u c e d  b y  t h e  h u m a n  p l acen t a .  Hence ,  t h e  n a m e  
h u m a n  chor ion ic  s o m a t o - m a m m o t r o p i n  (HCS) i nd i ca t e s  
t h e  or ig in  of t h e  h o r m o n e  as  well  as  t h e  b io logica l  p roper -  
t ies  n o w  k n o w n  x~. 

ZusammenJassung. E s  wi rd  vorgesch lagen ,  dass  da s  v o n  
v e r s c h i e d e n e n  F o r s c h e r n  als  e h u m a n  p l a c e n t a l  lac togemL 

chor ion ic  g r o w t h  h o r m o n e  p r o l a c t i n  ~ , ,  pur i f ied  p l a c e n t a l  
p r o t e i n  ( h u m a n ) ~  usw. beze i chne t e  p l a z e n t a r e  H o r m o n  
~chorionic  s o m a t o - m a m m o t r o p i n  ( H C S ) ,  b e n a n n t  wird .  
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PRO E X P E R I M E N T I S  

Sterile Submerged Culture of Some Graminaceous Plantlets 

Ster i le  cu l tu res  of va r ious  p l a n t  organs ,  such  as roots ,  
s t e m s  or  embryos ,  in  s y n t h e t i c  a g a r  or l iqu id  m e d i a  h a v e  
b e e n  desc r ibed  b y  a n u m b e r  of a u t h o r s  l,L b u t  t h e  sub-  
merged ,  s h a k e n  cu l tu re  of whole  p l a n t s  ha s  n o t  ye t  been  
r epor t ed .  

Seeds  of w h e a t  (Triticum wdgare, va t .  M e n t a n a )  were  
s ter i l ized for 5 m i n  in a 0 .1% so lu t ion  of  HgC1 v T h e  
embryos ,  s e p a r a t e d  f r o m  t h e  seed b y  m e a n s  of a s ter i le  
need le  a f t e r  r e p e a t e d  r in s ing  w i t h  d is t i l led  wa te r ,  were  
p l a c e d  in 100 m l  of ~Vhi te ' s  m e d i u m  (~¥HITE 2, p.  74) in  

500-ml  f lasks :  t i le  l a t t e r  were  o n  a s h a k e r  r o t a t i n g  a t  
200 r p m  a n d  w i t h  a t h r o w  of 5 cm. T h e  cu l tu re s  were  
i n c u b a t e d  a t  27 °C a n d  in  t h e  dark .  U n d e r  these  cond i t ions ,  
t h e  e m b r y o s  s t a r t e d  g e r m i n a t i n g  a f t e r  24-48  h. A f t e r  

1 j .  R. GAUTHERET, La culture des tissues vdgdtaux (Masson & Co., 
Paris 1959). 

2 p. R. WroTE, The Cultivation o] Animal and Planl Cells (The 
Ronald Press Company, New York 1954). 
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10 days,  t h e  p l a n t l e t s  were  wel l  deve loped  w i t h  a n o r m a l  
morpho log ica l  s t r u c t u r e  of b o t h  l eaves  a n d  roots .  T h e  
p l a n t  g r o w t h  was  c o n s i d e r a b l y  in f luenced  b y  t h e  c a r b o n  
source  (Tab le  I). 

T h e  be s t  g r o w t h  was  o b t a i n e d  w i t h  f ructose ,  glucose o r  
sucrose  as a c a r b o n  source ;  w i t h  al l  o t h e r  c a r b o h y d r a t e s ,  
t h e  g r o w t h  was  m u c h  poorer .  W i t h  mal tose ,  ra f f inose  a n d  
inul in ,  leaf  g r o w t h  r a t e  was  h i g h e r  t h a n  roo t  g r o w t h  r a t e  ; 
ga lac tose  a n d  lac tose  i n h i b i t e d  g r o w t h  a l m o s t  comple te ly .  

Table I 

Carbon Leaf Root Ratio 
source Mean Mean leaf length/ 

length length root length 
(ram) (mm) × 100 

Control 0 0 - 
(no sugar) 

Glucose 9.38 -V 1.55 27.13 4- 3.9 34 
Fructose 15.23 ± 1.22 31.49 4- 2.5 48 
Saccharose 10.00 4- 0.94 14.62 4- 1.26 68 
Maltose 5.7 4- 0.7 2.00 4- 0.26 285 
Lactose 1.37 + 0.25 0.54 4- 0.1 25 
Galactose 0.21 4- 0.17 0.00 
Raffinose 5.00 4- 0.45 1.53 -4- 0.19 326 
Xylose 2.4 4- 0.47 2.4 4- 0.38 100 
Dulcitol 0.0 0.0 - 
Inulin 0.97 4- 0.53 3.27 4- 0.24 151 

F value (leaf, significance level 1%) : observed, 25.67; theoretical, 2.18. 
F value (root, significance level 1%) : observed 4.37 ; theoretical, 2.51. 

Table II. Effect of light on the growth of wheat plantlets in sub- 
merged 10-day culture 

Culture a Leaf Root 
con- Mean length Mean length t 
ditions (ram) (mm) 

Dark 10 :~: 0.94 3.8 14.62 ~ 1.26 0.05 
Light 15.9 ~ 1.2 P > 0.01 14.63 i 1.5 P -< 0.05 

a Sucrose was the carbon source. 

T h e  m a x i m u m  d r y  w e i g h t  of a whole  s ingle p l a n t  
o b t a i n e d  w i t h  f ruc tose  as  t h e  c a r b o n  source  was  13 m g  
a n d  t h e  t o t a l  p l a n t  d r y  w e i g h t  pe r  f l ask  was  a b o u t  130 mg.  

W h e a t  e m b r y o s  were  also c u l t u r e d  in  f l uo re scen t  l i gh t  
(3000 lumens )  u n d e r  t h e  s a m e  c o n d i t i o n s  as  in  t h e  da rk .  
T h e  m a i n  d i f fe rence  was  n o t e d  in  t h e  m e a n  leaf  l e n g t h ;  
t h e  m e a n  roo t  l e n g t h  was  n o t  s ign i f i can t ly  in f luenced  b y  
l igh t  (Tab le  I I ) .  

S imi la r  r e su l t s  h a v e  been  o b t a i n e d  b y  g rowing  o t h e r  
g r a m i n a c e o u s  p l a n t s  such  as  rye  a n d  bar ley ,  or p l a n t s  
such  as Ipomoea rubrocaerulea a n d  Digitalis purpurea in  
s u b m e r g e d  cu l t u r e  w i t h  sucrose  as c a r b o n  source. 

P l a n t  g r o w t h  u n d e r  t h e  c o n d i t i o n s  desc r ibed  was  f o u n d  
to  be  d e p e n d e n t  on  t h e  c o n t i n u o u s  a g i t a t i o n  of t h e  f lasks,  
i.e. on  t h e  c o n t i n u o u s  a e r a t i o n  of t h e  l iqu id  c u l t u r e  
m e d i u m .  U n d e r  s t a t i o n a r y  cond i t ions ,  t h e  e m b r y o s  d id  
n o t  e v e n  s t a r t  g e r m i n a t i n g .  Th i s  t y p e  of p l a n t  g r o w t h  in 
a s u b m e r g e d  s h a k e n  cu l tu re ,  such  as  t h a t  u sed  for  g rowing  
bac te r i a ,  s t r e p t o m y c e t e s ,  a n d  fungi ,  is o b v i o u s l y  q u i t e  
d i f f e ren t  f rom soil-less cu l tu re .  I n  t h e  l a t t e r ,  roo ts  on ly  
are  in  c o n t a c t  w i t h  t h e  m e d i u m  n u t r i e n t s ,  whe rea s  in 
s u b m e r g e d  s h a k e n  cu l t u r e  b o t h  roo t s  a n d  leaves  are  in  
close c o n t a c t  w i t h  t h e  l iqu id  m e d i u m .  I n  n a t u r e ,  on ly  t he  
g r o w t h  of a q u a t i c  p l an t s ,  in  p a r t i c u l a r  on ly  t hose  whose  
leaves  are  s u b m e r g e d  in wa te r ,  r e sembles  t h e  s u b m e r g e d  
cu l tu re  of p l a n t s  desc r ibed  above .  

Riassunto. Viene  d e s c r i t t o  u n  m e t o d o  p e r  la  c o l t u r a  
s o m m e r s a  s ter i le  di p i a n t i n e  i n t e r e  di g r aminacee ,  di  
Ipomoea sp. e di  Digitalis sp. ~: s t a t a  s t u d i a t a  l ' i n f luenza  
dei  va r i  zuccher i  sul ta  c r e sc i t a  delle foglie e de l la  radice .  
~: s t a t o  t r o v a t o  che  le p i a n t i n e  c rescono  r a p i d a m e n t e  in  
p r e s e n z a  di glucosio,  f ru t to s io  e saccarosio,  m e n t r e  sono  
in ib i t e  in  v a r i a  m i s u r a  d a  a l t r i  zuccher i .  L ' i n f l u e n z a  del la  
l u t e  sul la  c resc i ta  si m a n i f e s t a  solo sul  cu lmo  e sulle 
foglie e n o n  sulle radici .  L ' a e r e a z i o n e  @ u n  f a t t o r e  de t e r -  
m i n a n t e  sul la  c resc i t a :  in  a s senza  d i  ag i t az ione  l ' e m b r i o n e  
n o n  g e r m i n a  e le p i a n t i n e  n o n  crescono.  
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M e t h o d e  z u r  k o n t i n u i e r l i c h e n  R e g i s t r i e r u n g  d e r  A t e m b e w e g u n g e n  a m  f r e i b e w e g l i c h e n  K r e b s  
(Potamobius  astacus L e a c h )  

Die  A t e m b e w e g u n g e n ,  d .h .  da s  Sch l agen  de r  Scapho-  
g n a t h i t e n ,  in  d e n  K i e m e n r ~ u m e n  des  K r ebs e s  k o n n t e n  
b i s l ang  n u r  d u r c h  B e o b a c h t e n  u n d  Z$h len  be i  e rS f fne t em 
C a r a p a x ,  d u t c h  H e b e l - S c h r e i b e r - A n o r d n u n g e n  ode r  m i t -  
te ls  m e c h a n i s c h - e l e k t r i s c h e r  U m f o r m e r  i n d i r e k t  ode r  
d i r e k t  gemessen  werden .  Diese M e t h o d e n  b e i n h a l t e n  F e h -  
lerquel len,  y o n  d e n e n  h ie r  n u r  die TrAghei t  de r  Mess- 
s y s t e m e  u n d  die v e r / i n d e r t e n  S t r 6 m u n g s v e r h / i l t n i s s e  bei 
g e 6 f f n e t e m  P a n z e r  e rw/ ihn t  seien. Z u d e m  m u s s t e  das  T ie r  
w/~hrend des Ver suches  f e s tgeschna l l t  sein. 

Bei  e iner  U n t e r s u c h u n g  f iber  die K o o r d i n a t i o n  u n d  
S t e u e r u n g  de r  S c a p h o g n a t h i t e n b e w e g u n g  b e i m  Fluss-  
k r e b s  wi rd  h ie r  e ine  M e t h o d e  v e r w e n d e t ,  die es e r l aub t ,  
die Schl~ge b e i d e r  S c a p h o g n a t h i t e n  k o n t i n u i e r l i c h  u n d  
n a h e z u  o h n e  m e c h a n i s c h e  B e l a s t u n g  a m  (wieder) ge- 
sch lossenen  K i e m e n r a u m  bei  r e l a t i v  f re ie r  Beweg t i chke i t  

des  Tieres  au fzuze i chnen .  A u s g e n u t z t  wi rd  de r  Ha l l -  
Ef fek t ,  m i t  dern  s ich V e r ~ n d e r u n g e n  e ines  m a g n e t i s c h e n  
Fe ldes  m e s s e n  lassen  1,*. Dieses  Fe ld  s t a m m t  y o n  e inem 
au f  d e m  S c a p h o g n a t h i t e n  be fe s t i g t en  M a g n e t e n  ( K r u p p  
Koer f lex  300, D u r c h m e s s e r  0,3 ram,  L~inge ca.  2,5 ram,  
Gewich t  1,5-1,8 rag) u n d  wi rd  m i t  e inem H a l l - G e n e r a t o r  
(S iemens  Ax ia l f e ld sonde  R H Y  11) reg is t r ie r t .  

I n  d e m  C a r a p a x b e r e i c h  f iber  d e m  S c a p h o g n a t h i t e n  
wi rd  d e m  K r e b s  ein Loch  v o n  5 m m  D u r c h m e s s e r  d u r c h  
den  P a n z e r  gefr/ is t  u n d  de r  M a g n e t  m i t  e iner  P l a t i n d r a h t -  
sch l inge  a n  de r  G l i edmasse  befes t ig t .  E i n e  f iber  de r  

1 H. gk'ElSS, Solid-St. Electron. 7, 279 (1964). 
G. HENmG, Elektronik 8, 225 (1965). 


