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Effect of the Vehicle in the B i o a s s a y  of H u m a n  Chorionic  Gonadotrophin  

M a n y  au tho r s  1-5 h a v e  r epo r t ed  t h a t  t he  biological  
p rocedures  for t h e  e s t i m a t i o n  of h u m a n  chor ionic  gonado-  
t r o p h i n  (HCG) in se rum yield unre l i ab le  d a t a  owing to 
t he  in te r fe rence  of some c o n s t i t u e n t s  of serum.  However ,  
DICZFALUSY and  LORAINE 6 c la im t h a t  t he  ac t i v i t y  of 
H C G  is no t  s ign i f ican t ly  increased  b y  p l a s m a  if t he  bio- 
assay  used  is based  on  t he  p ros t a t i c  we igh t  a n d  seminal -  
vesicle we igh t  of i n t a c t  i m m a t u r e  r a t  7, s. On t he  con t ra ry ,  
we h a v e  shown  in p rev ious  pape r s  g, 1~ t h a t ,  us ing  th i s  
me thod ,  a n  e n h a n c e m e n t  of t h e  h o r m o n a l  a c t i v i t y  
occurs,  w h i c h  is p r e s u m a b l y  due  to  t he  p l a s m a  pro te ins .  
W e  h a v e  obse rved  th i s  effect  even  u n d e r  cond i t ions  of 
e x t r e m e  d i lu t ion  of p l a s m a  (0 .0004ml  p lasma/100  ml  
saline) where  a 1 :1  ra t io  be t w een  p l a s m a  molecules  and  
h o r m o n a l  molecules  is a p p r o x i m a t e l y  a t t a ined .  

Accord ing  to  t he  m o s t  wide ly  accep ted  hypothes i s ,  
the  effect  of p l a s m a  p ro te ins  is a p r o t e c t i o n  of h o r m o n e  
aga ins t  i ts  de s t ruc t i on  in t he  b o d y  of t he  an i m a l s  a f t e r  
in ject ion.  I n  t h e  p r e s en t  work,  we h a v e  t e s t ed  t h e  effects  
of va r ious  single p l a s m a  p ro te ins  a n d  of o the r  h igh  molec- 
u lar  we igh t  subs t ances  of b o t h  p r o t e i n  a n d  n o n - p r o t e i n  
na tu re .  

Fo r  t he  bioassays ,  t t C G  (3,560 I U / m g ,  O r m o n o t e r a p i a  
Rich te r ,  Milano) was dissolved (2 I U  a n d  4 I U  in 3 ml)  
in  t h e  fol lowing d i luen t s :  a) sal ine so lu t ion ;  b) 1% b o v i n e  
se rum a l b u m i n  (Behr ingwerke)  in  sa l ine ;  c) 1% b o v i n e  
se rum a-globul in  (Fluka)9 in sa l ine;  d) 1% b o v i n e  se rum 
E-globulin (Fluka) in  sa l ine;  e) 0 .8% b o v i n e  se rum 
y-globul in  (Behr ingwerke)  in  sa l ine;  f) 0 .7% bov ine  
f ib r inogen  (Behr ingwerke)  in  sal ine;  g) 1% o v a l b u m i n  
in sal ine;  h) 1% casein in sa l ine;  1) 3 .5% po lyv iny lpy r -  
rol idone (PVP) in isotonic  so lu t ion  ( S u b t o s a n  Fa rmi t a l i a )  ; 
m) 6% depo lymer ized  d e x t r a n  (M.W. _~ 80,000) in  sal ine 
(Macrodex Baxte r ) .  

The  b ioassay  (based on  t he  we igh t  of the  v e n t r a l  
p r o s t a t e  and  semina l  vesicles in i m m a t u r e  ma le  ra t )  and  
t he  s t a t i s t i ca l  ana lys i s  were car r ied  ou t  accord ing  to 
DICZFALUSY 7, s. The  resu l t s  are  shown  (Table) as re la t ive  
po tenc ies  in  t e r m s  of sal ine so lu t ion  of ho rmone .  I t  shou ld  

Relative potencies of HCG solutions in different effluents 

Diluent Relative potency 

1% bovine serum albumin 2.63 
1% bovine serum a-globulin 2.15 
1% bovine serum E-globulin 2.67 
0.8% bovine serum y-globulin 1.37 
0.7 % bovine fibrinogen 1.42 
1% ovalbumin 2.33 
1% caseiI1 1.52 
3.5% PVP (Subtosan) 1.29 
6 0  depolymerized dextran (Macrodex) 0.86 

be  no t ed  t h a t :  1. The  e n h a n c i n g  effect  of a l b u m i n  and  
fl-globulin is c o m p a r a b l e  w i t h  t h a t  p roduced  b y  t he  
whole  p l a s m a  (about  2.5 t imes  11). A p o t e n t i a t i n g  effect  
on t he  a c t i v i t y  of t he  H C G  b y  se rum a l b u m i n  in t he  
o v a r i a n  ascorbic  acid dep le t ion  t e s t  has  been  r epo r t ed  
recen t ly  12. 2. The  i n t e r p r e t a t i o n  of t he  effect  of a -g lobul in  
is a m b i g u o u s  because  of i ts  c o n t a m i n a t i o n  b y  fi-globulin. 
3. O v a l b u m i n  shows an  effect  s imi la r  to  t h a t  of se rum 
a lbumin .  4. Casein is less effective,  whi l s t  P V P  a n d  dex-  
t r a n  h a v e  l i t t l e  or no effect. 

Assuming  t h a t  t he  e n h a n c i n g  effect  of t h e  p l a s m a  
p ro t e ins  is due  to  b i n d i n g  of a H C G  molecule  b y  a p ro t e in  
molecule,  a lbumin ,  fl-globulin and  p e r h a p s  a-g lobul in  
should  be  respons ib le  for th i s  b ind ing .  Our  a s s u m p t i o n  
is s u p p o r t e d  b y  t he  r epo r t  b y  BOURRILLON 1~ t h a t  t he  
p r e g n a n t  m a r e ' s  s e rum g o n a d o t r o p h i n  (PMSG) also forms 
a s t ab le  1:1  complex  w i t h  a p l a s m a t i c  acid al-glyco- 
pro te in .  

A m o n g  o the r  t e s t ed  n o n - p l a s m a t i c  macromolecutes ,  
on ly  o v a l b u m i n ,  in  some respects  s imi la r  to  s e rum 
a lbumin ,  seems capab le  of such  b ind ing .  

t~iassunto. L ' a l b u m i n a  serica, le fl-globuline e, forse, 
le a -g lobul ine  p re sen t i  nel mezzo di  iniezione,  i nc remen-  
t a n o  n o t e v o l m e n t e  l ' a t t i v i t ~  del la  g o n a d o t r o p i n a  corio- 
n ica  u m a n a  sugli  organi  sessual i  accessori  del r a t t o  
masch io  impubere .  A n c h e  l ' o v a l b u m i n a  eserc i ta  lo stesso 
effetto.  
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The  Effects of Seed Extracts  on Local  Lesion F o r m a t i o n  by  Tobacco necrosis Virus 

A l t h o u g h  seed t r a n s m i s s i on  of v i ruses  is a c o m p a r a t i v e l y  
r a re  even t ,  i t  is never the less ,  of eno rmous  economic  im- 
p o r t a n c e  pa r t i cu l a r l y  as widespread  d i s t r i b u t i o n  of p l a n t  
diseases m a y  occur  b y  th i s  me thod .  The  ques t ion  as to  
w h y  h igh ly  infect ious  v i ruses  are  no t  t r a n s m i t t e d  more  
read i ly  v ia  seeds r e m a i n s  unanswered .  I t  has  been  sug- 
ges ted  t h a t  v i ruses  m a y  be  exc luded  f rom seed t issues  1, %, 

or t h a t  v i ruses  m a y  be  u n a b l e  to  m a i n t a i n  t hemse lves  
in  g a m e t o p h y t i c  t i ssue  3. I n a c t i v a t i o n  of v i rus  b y  com- 
p o u n d s  w i t h i n  seed t issues  ha s  also been  cons idered  as 
a possible  m e a n s  of v i rus  e l im ina t i on  f rom seeds4-L 
L i t t l e  i n fo rma t ion  on  t he  i n h i b i t i o n  of v i ruses  b y  seed 
e x t r a c t s  is ava i l ab le  however .  I n  order  to  s t u d y  t h e  
possible  i n h i b i t i o n  of v i rus  mu l t i p l i c a t i on  b y  seed e x t r a c t s  
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a v a r i e t y  of seeds were g round  in dis t i l led w a t e r  and  t h e  
r e su l t ing  s lurr ies  cen t r i fuged  a t  3000g  for 15 m i n  to 
r e m o v e  cell debris .  Such  e x t r a c t s  were m i x e d  w i t h  equa l  
vo lumes  of Tobacco necrosis vi rus  (TNV) suspens ions  
p r e p a r e d  ill 0 . 0 6 M  p h o s p h a t e  buf fe r  p H  7.0. I n o c u l a t i o n s  
were m a d e  i m m e d i a t e l y  on to  F r e n c h  b e a n  leaves  (Pha- 
seolus vulgaris v a r  T he  Pr ince)  us ing  c a r b o r u n d u m  as an  
abras ive .  Con t ro l  p l a n t s  were inocu la t ed  w i t h  s imi la r  
samples  of buf fe red  T N V  d i lu ted  w i t h  water .  

A c t i v i t y  Q u o t i e n t s  were c l cau la ted  for each  t r e a t m e n t  
us ing  t he  m e t h o d  of BENDA s. 

Number  lesions on t reated leaves 
Activity quotient  = Number lesions on control leaves 

E a c h  e x p e r i m e n t  was r ep l i ca ted  on a t  leas t  2 occasions.  
Cont ro l  p l a n t s  showed  be t w een  30 and  40 local  lesions 
pe r  leaf. The  Tab le  shows t h a t  of t h e  14 seeds e x a m i n e d  
10 reduced  t h e  n u m b e r  of local  lesions fo rmed  on t e s t  
p l a n t s  r e su l t ing  in a c t i v i t y  q u o t i e n t s  less t h a n  un i ty .  
I n h i b i t i o n  of lesion n u m b e r  was m o s t  m a r k e d  in t h e  case 
of Brassica napus (Rape.) ,  Beta vulgaris (Beet) a n d  Beta 
vulgaris var .  Rapa (Sugar  Beet) .  P a r t i a l  r eversa l  of 
i n h i b i t i o n  was b r o u g h t  a b o u t  b y  h e a t i n g  the  seed e x t r a c t s  

Effects of seed extracts on the local lesion production b y  Tobacco 
necrosis virus 

Seed extract Activity quotient 
Unheated Heated 
extract extract a 

Lactuca sativa, L. 2.40 1.10 
Lycopersicum esculentum, Mill. 0.33 0.87 
Brassica napus, L. (0) ~ 0.18 
Brassica alba, Rabenh. 0.26 0.56 
Raphanus sativus, L. 0.80 1.07 
Cheiranthus cheiri, L. 0.26 0.40 
Popover orientale, L. 0.60 0.40 
Chenopodium amaranticolor, 0.33 0.66 

Coste and Reyn. 
Beta vulgaris, L. (Beet) 0.06 0.41 
Beta vulgaris vat. Rapa, 0.11 0.46 

Dumort (Sugar-Beet) 
Vicia ]abe, L. 4.00 ~ 
Phaseolus aureus, Roxb. 2.00 
Phaseolus vulgaris L. var. 2.76 2.04 

'The Prince' 
Nicotiana glutinosa L. 0.9 1.0 

Such extracts were heated to 100 ~ for 10 min. ~ Complete inhibi- 
tion of lesion formation, o Not tested. 

tO 100~ for  10 rain.  No changes  in size or r a t e  of lesion 
d e v e l o p m e n t  could be  de tec ted .  

P a r t i c u l a r l y  i n t e r e s t i ng  are t he  resu l t s  o b t a i n e d  us ing  
e x t r a c t s  p r e p a r e d  f rom Lactuca sativa (Let tuce) ,  Vicia 
[aba (Broad  bean) ,  Phaseolus vulgaris (F r ench  bean)  a n d  
f rom Phaseolus aureus (Mung bean) .  These  e x t r a c t s  con- 
s i s t en t ly  y ie lded a c t i v i t y  q u o t i e n t s  g rea te r  t h a n  one, 
sugges t ing  e n h a n c e m e n t  of v i rus  ac t iv i ty .  This  enhance -  
m e n t  was  r educed  b u t  no t  comple t e ly  e l i m i n a t e d  b y  
h e a t i n g  ex t r ac t s  to  100~ for 10 mill. E n h a n c e m e n t  or 
a u g m e n t a t i o n  of v i rus  ac t i v i t y  ha s  n o t  p rev ious ly  been  
descr ibed for seed e x t r a c t s  a l t h o u g h  such  a p h e n o m e n o n  
ha s  been  obse rved  w h e n  p l a n t  saps  were m i x e d  w i t h  
v i rus  suspens ions  s, 9 

These  p r e l i m i n a r y  resu l t s  sugges t  t h a t  some seed 
ex t r ac t s  c o n t a i n  c o m p o u n d s  f a v o u r a b l e  to  v i rus  mul t ip l i -  
ca t ion  - a u g m e n t e r s  - as well  as i n h i b i t o r y  compounds .  
I t  is i n t e r e s t i ng  to no te  t h a t  t he  seeds of Lactuca, Pha- 
seolus and  Vicia k n o w n  to  be f r e q u e n t l y  i nvo lved  ill 
v i rus  t r a n s m i s s i o n  c o n t a i n  augmen te r s .  The  ab i l i ty  of 
seeds to  ac t  as carr iers  of p l a n t  v i ruses  m a y  ref lect  dif- 
ferences in  t he  c o n c e n t r a t i o n  or a c t i v i t y  of v i rus  a u g m e n -  
ters  a n d  inh ib i to r s  p r e sen t  ill seed t issue.  T h u s  v i rus  
en t e r i ng  seeds w i t h  p r e d o m i n a n t l y  a u g m e n t a t i v e  p rop-  
er t ies  would  be seed t r a n s m i t t e d  whereas  v i rus  en t e r i ng  
seeds w i t h  la rgely  i n h i b i t o r y  p roper t i e s  would  fai l  to  
be  t r a n s m i t t e d  b y  seed. F u r t h e r  e x p e r i m e n t s  to  t e s t  t h i s  
h y p o t h e s i s  a n d  to  i den t i fy  t he  c o m p o u n d s  i nvo lved  are  
be ing  u n d e r t a k e n .  

Zusammen[assung. An S a m e n  v o n  Lactuca sativa, Vicia 
]aba, Phaseolus vulgaris u n d  P. aureus s te iger te  das  
T a b a k n e k r o s e - V i r u s  LS.sionen, h e r v o r g e r u f e n  auf  den  
Bl~it tern der  P. vulgaris. Zehn  andere  S a m e n p r o b e n  
w i d e r s t a n d e n  h ingegen  der  L~isionsbildung. 
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T h e  I n n e r v a t i o n  of the  P r o t h o r a c i c  G lands  of Cerura vinula L. ( L e p i d o p t e r a ) l  

P r e l i m i n a r y  o b s e r v a t i o n s  h a v e  so far  no t  y ie lded m u c h  
i n f o r m a t i o n  on  t h e  i n n e r v a t i o n  of t h e  p r o t ho r ac i c  glands,  
because  t he  i nves t i ga to r s  c o n t r a d i c t e d  one a n o t h e r  (ARvY 
a n d  GABE 3, SRIVASTAVA3). WILLIAMS 4 a n d  HERMAN a n d  
GILBERT 5 r e p o r t e d  i n n e r v a t i o n  of t he  p r o t h o r a c i c  g lands  
on  t he  l ep idop te rous  s i l k m o t h  Hyalophora cecropia b y  
classical  cy to logica l  t echn iques ,  as d id  also SCHARRER ~ 
on  t he  cockroach  Leucophaea maderae in  more  de ta i l ed  
s tud ies  us ing  t h e  e lec t ron  microscope.  SRIVASTAVA a n d  
SISIGH ~ found  t h a t  t he  p r o t h o r a c i c  g lands  of Papilio 
demoleus are  i n n e r v a t e d  b y  ne rves  w h i c h  fo rm a n e t w o r k  
of n e r v e  f ibres  closely s u r r o u n d i n g  each  g land  cell. 

The  p ro tho rac i c  g lands  of Cerura vinula L. are b a n d -  
l ike s t r u c t u r e s  t h a t  lie on  t he  large  v e n t r a l  t r a c h e a  on  
e i the r  side of t he  oesophagus .  B y  s t a in ing  t he  ne rves  ill 
si tu,  us ing  t he  l eucome thy l ene  blue  ne rve  s t a i n i n g  tech-  
n ique  of ZACHARUK (cir. STAY a n d  GELPERINS), I h a v e  
found  t h a t  t he  g lands  are  no t  on ly  l inked  w i t h  t h e  
p ro tho rac i c  gangl ia  a n d  t h e  in te rgang l ion ic  connec t ives  
b e t w e e n  t h e  p ro tho rac i c  a n d  t h e  m e t a t h o r a c i c  gangl ia  
t h r o u g h  nerves,  b u t  also w i t h  t h e  suboesophagea l  
gangl ion:  The  ne rvous  connec t ions  w i t h  th i s  gang l ion  
are v e r y  smal l  a n d  h a v e  no t  been  obse rved  to  p e n e t r a t e  
t h e  g l and  in m e t h y l e n e - b l u e  p r e p a r a t i o n s  (B/JCKMANNg). 


