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r eached  p rev ious ly  4.e b y  showing  t he  ab i l i t y  of o t h e r  
s apon ins  to  fo rm complexes  w i t h  cho les te ro l  in  m o n o -  
l ayers  of cho les te ro l  or in  v i ru s  a n d  red  b lood  cell m e m -  
b ranes .  

H a v i n g  e s t ab l i shed  t h e  r e l a t i ons h i p  b e t w e e n  t h e  pres-  
ence  of med icagen ic  ac id  in lucerne  s a p o n i n s  a n d  t h e i r  
h e m o l y t i c  a c t i v i t y ,  i t  was  of i n t e r e s t  to  examine ,  w h e t h e r  
t he re  a re  c e r t a i n  s t r u c t u r a l  f ea tu re s  in  med icagen ic  acid,  
wh ich  are  essen t ia l  to  i t s  ab i l i t y  to  h a e m o l y z e  red  b lood  
cells. C o m p a r i s o n  of t h e  s t r u c t u r e s  of t h e  va r ious  soya-  
sapogenolsT-°,  w i t h  t h a t  of m ed i cagen i c  acid shows t h a t ,  
t h e  m o s t  o u t s t a n d i n g  d i f fe rence  is t h e  p resence  of two  
COOH groups  in  t h e  l a t t e r  10, w h i c h  are  a b s e n t  f rom the  
soyasapogenols .  A t t e m p t s  h a v e  the re fo re  been  m a d e  to  
e x a m i n e  t he  h e m o l y t i c  a c t i v i t y  of free med icagen ic  ac id  
a n d  of i t s  d e r i v a t i v e  in  w h i c h  t he  free c a r b o x y l  g roups  
are  b locked.  Medicagenic  ac id  was  i so la ted  b y  semi-  
p r e p a r a t i v e  t h i n  l aye r  c h r o m a t o g r a p h y  2 f r o m  a n  acid 
h y d r o l y s a t e  of Sr ; a s a m p l e  of i t  was  c o n v e r t e d  to  i t s  
d i m e t h y l e s t e r  w i t h  d i a z o m e t h a n e  as  desc r ibed  b y  DJE- 
RASSI e t  al. I°. 

As  s h o w n  in t h e  Figure ,  on  b lock ing  t h e  free c a r b o x y l  
groups ,  med icagen ic  ac id  loses p rac t i ca l l y  al l  of i t s  
h e m o l y t i c  a c t i v i t y .  T h u s  i t  c a n  be  conc luded  t h a t ,  in the  
case  of lucerne  saponins ,  t h e  p resence  of  free c a r b o x y l  
g roups  of med icagen ic  acid is e ssen t i a l  t o  t h e i r  ab i l i t y  
to  h e m o l y z e  red  b lood  cells n,  1~. 

Zusammen[assung. Die aus  W u r z e l n  v o n  L uze r ne  iso- 
l i e r t en  Sapon ine  w i r k e n  s t a r k e r  h i imo ly t i s ch  als  die-  
j en igen  in den  grf inen Tei len  dieser  Pf lanze .  Die h~imoly- 

t i s ch  w i r k s a m e r e n  Sapon ine  s ind  re icher  a n  Medicagen-  
s/ iure u n d e s  wi rd  a n g e n o m m e n ,  dass  diese fiir d ie  
h / imo ly t i s che  W i r k u n g  de r  S a p o n i n e  v e r a n t w o r t l i c h  ist.  
Die  A n w e s e n h e i t  y o n  2 C a r b o x y l g r u p p e n  in  de r  Medica-  
gens~ture s c h e i n t  fiir ih re  h ~ m o l y t i s c h e  "Wirkung yon  aus-  
s c h l a g g c b e n d e r  B e d e u t u n g  zu sein,  d a  de r  D i m e t h y l e s t e r  
d ieser  S~ure  n i c h t  m e h r  h ~ m o l y t i s c h  wi rk t .  
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S t r a i n  Di f ference  in S e x  Rat io  R e s p o n s e  of  Mice  

In i t i a l ly ,  one  of us  ~ r e p o r t e d  a s ign i f i can t  a l t e r a t i o n  
in t h e  sex  r a t i o  of wean l ings  b o r n  to  C 5 7 B L / F g  mice  
inocu la ted ,  a t  10-19 days  before  concep t ion ,  w i t h  t he  
l a c t a t e  d e h y d r o g e n a s e  (LDH)  v i ru s  3. Then ,  d a t a  were  
o b t a i n e d  to  sugges t  t h a t  t h e  a l t e r a t i o n  in  sex r a t i o  s t e m s  
f r o m  a response  of t h e  in fec ted  C 5 7 B L / F g  sire to  t h e  
cha r ac t e r i s t i c  increase  in p l a s m a  L D t t  a c t i v i t y  4. I n  t h i s  
paper ,  we wish  to  descr ibe  resu l t s  o b t a i n e d  in r e l a t e d  
s tud ies  w i t h  mice  of t h e  B A L B / c D g  s t r a i n  w h i c h  h a v e  
a s p o n t a n e o u s l y  low sex ra t io .  

Materials and methods. Animals .  B A L B / c D g  m a t e  a n d  
f e m a l e  mice,  4--6 m o n t h s  old, were  b r e d  in t h e  r e sea rch  
colonies  of  T h e  J a c k s o n  L a b o r a t o r y .  S t r a i n  C 5 7 B L / F g  
a n i m M s  were  supp l i ed  b y  Dr .  F.  H.  J .  FmGE, U n i v e r s i t y  
of M a r y l a n d  School  of Medicine.  

L D H  d e t e r m i n a t i o n s .  B lood  was  col lec ted  b y  ta i l  
b l eed ing ;  p l a s m a  L D H  ac t iv i t i e s  were  m e a s u r e d  b y  t h e  
m e t h o d  desc r ibed  e lsewhere  ~. 

Sex ra t ios .  A d u l t  B A L B / c D g  mice  were  m a t e d  (5 fe- 
ma le s  a n d  2 ma le s  pe r  cage) a t  i n t e r v a l s  of 10-14 days  
a f t e r  a n  i.p. i n j e c t i o n  of m o u s e  p l a s m a  (0.1 m l / a n i m a l )  
c o n t a i n i n g  107"0 ID~0/ml of t h e  L D H  virus .  Those  females  
w h i c h  b e c a m e  p r e g n a n t  were i so la ted  in  s e p a r a t e  cages;  
t he  n u m b e r  of bab ie s  b o r n  to  each  was  r ecorded  a t  b i r t h .  
The rea f t e r ,  m o t h e r  a n d  p r o g e n y  were t r e a t e d  as descr ibed  
p rev ious ly  * e x c e p t  t h a t  al l  dead  of fspr ing  were  e x a m i n e d  
for  sex as  welI as  gross pa tho log i c  lesions.  Con t ro l  a n i m a l s  
rece ived  a n  i. p. i n j ec t ion  (0.1 ml /mouse )  of p h o s p h a t e -  
buf fe red  sa l ine  (PBS) ,  p H  7.2. 

S p e r m a t o z o a .  V a s a  d e f e r e n t i a  f r o m  n o r m a l  a n d  14-day-  
i n f ec t ed  m a l e  mice  ( B A L B / c D g  a n d  C57BL/Fg)  were  
s t r i p p e d  i n t o  1.0 m l  of cold  P B S  in  s e p a r a t e  Sy racuse  

to Lac ta te  D e h y d r o g e n a s e  V irus  In fec t ion  1 

w a t c h  glasses. Af t e r  3 washings ,  each  s p e r m  s a m p l e  was 
r e suspended  in 0.5 ml  of P B S ,  a n d  t h e n  f rozen a n d  t h a w e d  
before  c e n t r i f u g a t i o n  a t  2500g for  20 ra in  a t  0°C. The  
r e su l t i ng  s u p e r n a t a n t  e x t r a c t  was  a s sayed  spec t ropho to -  
m e t r i c a l l y  for L D H  ac t iv i ty .  

Results and discussion. As s h o w n  in T a b l e  I, whereas  
t h e  sex r a t i o  of o f f spr ing  b o r n  to  non in f ec t ed  B A L B / c D g  
p a r e n t s  was  41:59 ,  t h a t  o b s e r v e d  a m o n g  t he  p r o g e n y  
of m a t i n g s  b e t w e e n  L D H  v i rus - in fec ted  an ima l s  was  
49 :51  (chi square ,  2.45; _P0.12). Th i s  f ind ing  p r o v e d  
of i n t e r e s t  because  i t  sugges ted  a response  in sex r a t i o  
oppos i t e  to  t h e  d i r ec t ion  r epo r t ed  in p rev ious  s tud ies  
w i t h  C 5 7 B L / F g  mice  °-. Accord ingly ,  a d d i t i o n a l  exper i -  
m e n t s  were u n d e r t a k e n  to  i n v e s t i g a t e  c e r t a i n  f ac to r s  
w h i c h  m i g h t  b e  of s ignif icance.  

T h e  f i rs t  e x p e r i m e n t  was  des igned  to see if  t h e  p l a s m a  
L D t t  levels  of n o n i n f e c t e d  a n d  in fec ted  B A L B / c D g  mice  
were  t h e  s ame  as  or  d i s t i n c t  f rom those  r ecorded  a m o n g  
c o m p a r a b l e  g roups  of C 5 7 B L / F g  an imal s .  T h e  resul t s ,  
s u m m a r i z e d  in T a b l e  I I ,  i nd i ca t e  t h a t  t h e y  are  s imi lar .  
Therefore ,  t h e  di f ference in  sex ra t io  r e sponse  c a n n o t  
be  exp la ined  on  t h e  basis  of a s t r a i n  d i f ference  in :  1. t h e  
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Table I. Alteration of the sex ratio of offspring born to BALB/cDg 
mice infected with the lactate dehydrogenase virus 

Items Mice 
Experimental ~, b Control 

Litters 36 41 
Babies 228 268 
Babies/litter 6.3 6.5 
Weanlings 126 t40 
\Veanlings/litter 3.5 3.4 
Male offspring 85 81 
Female offspring 88 i 17 
Male: female sex ratio (%) 49:51 a 41:59 

Table ItI. Comparison ol lactate dehydrogenase (LDH) levels in 
spermatozoa from normal and infected mice of the BALB/cDg and 
C57BL/Fg strains 

Treatment No. of Si?ermatozoa LDH (units/ml of extract) 
mice 
tested BALB/cDg C57BL/Fg 
per 
group Range Mean Range Mean 

Infected~ 15 110~530 275 120-550 285 
Noninfected 14 390-1660 775 110-730 275 

hlfected for 10 to 19 days before conception, b A total of 55 off- 
spring were not sexed, c A total of 70 offspring were not sexed. 
a p 0.12. 

Sperm samples were collected 2 weeks after an i.p. injection (0.1 ml/ 
mate) of 10 "'5 IDs0/Int of the LDH virus. 

Table II. Comparison of plasma lactate dehydrogenase (LDH) 
levels in the BALB/cDg and C57BLlFg strains of nfice 

Treatment No. of Plasma LDH (units]mI) 
mice 
tested BALB/cDg C57BL/Fg 
per 
group Range Mean Range Mean 

Infected ~ 35 2400-5700 4150 2400-5400 4050 
Noninfeeted 50 200-1200 700 300-1300 750 

Plasma samples collected t week after an i.p. injection (0.1 ml/ 
mouse) of 10 s'° IDs0lml of the LDH virus. 

n o r m a l  level of p l a s m a  L D H  ; or 2. t h e  degree  of increase 
in e n z y m e  ac t iv i ty  fol lowing infect ion wi th  t he  L D H  
virus.  

Table  I I I  shows the  resul ts  ob t a ined  in the  second 
expe r imen t .  I t  will be  no ted  t h a t  spe rma tozoa  L D H  
levels in  n o r m a l  B A L B / c D g  males  were  3 t i m e s  g rea te r  
t h a n  those  in in fec ted  animals .  However ,  e n z y m e  levels 
in s imi lar  p r e p a r a t i o n s  f rom infec ted  and  non in fec ted  

C57BL/Fg  males  were essent ia l ly  the  same.  These da ta ,  
then,  m a y  be said to  offer pa r t i a l  s u p p o r t  for t h e  hypo-  
thes is  t h a t  t h e  a l t e ra t ion  in sex ra t io  is re la ted  to  t he  
level of s p e r m a t o z o a  L D H .  Be y o n d  this ,  and  unt i l  such 
t ime  as fu r the r  i n fo rma t ion  becomes  available,  we can 
only  sugges t  t h a t  a l t e rna t ive  exp lana t ions  also be 
explored.  

Zusammen/assung. D u r c h  In f ek t i on  m i t  L D H - V i r u s  
wird  bei  MS.usen, de ren  N a c h k o m m e n  normalerweise  ein 
Geschlechtsverh~l tn i s  < 1 aufweisen,  ein solches yon  
1 erreicht .  Da  sich die In fek t ion  der  E l t e r n  be ider  
S tAmme n ich t  in e iner  un te r sch ied l i chen  Z u n a h m e  der  
S e r u m - L D H ,  wohl  aber  in e iner  so lchen der  Spermien-  
L D H  auswirk t ,  wi rd  a n g e n o m m e n ,  dass  die L D H - A k t i -  
v i t g t  der  Spermien  sich in e iner  zwar  noch u n b e k a n n t e n  
Weise  auf  das  GeschlechtsverhAltn is  der  N a c h k o m m e n  
auswirk t .  
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A N e w  T y p e  of Acid P h o s p h a t a s e  f r o m  Rat Tes t i s  

At  leas t  t h r ee  enzymat i ca l ly  d i s t inc t  forms  of acid 
p h o s p h a t a s e  h a v e  been sepa ra t ed  f rom var ious  m a m -  
mal i an  t i s sues l -K  T h e y  have  d i f fe ren t  subs t r a t e  specifici- 
ties, d i f fe ren t  responses  to  inh ib i to rs  and  d i f fe ren t  t issue 
and  subcel lular  localizations.  H i s tochemica l  s tud ies  have  
ind ica ted  t h a t  acid p h o s p h a t a s e  is ma in ly  associa ted  wi th  
lysosomaI  par t ic les  4. O t h e r  s i tes  of r eac t ion  are  c i s te rnae  
of s m o o t h  endop lasmic  re t i cu lum s a n d  Golgi a p p a r a t u s  s, 7. 
S imi lar  local izat ion has  been  d e m o n s t r a t e d  for ac id  
p h o s p h a t a s e  in t es t i cu la r  Leydig  8 and  Sertol i  cells 9 and  
add i t iona l ly  in acrosomes  of spe rma tozoa  10,11. 

The  p r e s e n t  s t u d y  descr ibes  four  d i s t i nc t  ac id  phos-  
p h a t a s e s  in r a t  t es t i cu la r  t i ssue  w i t h  special  emphas i s  
to  a new soluble e n z y m e  no t  p rev ious ly  descr ibed  in 
o the r  t issues. 

Material and methods. Adul t  a lbino ra t s  were sacr i f iced 
by  rap id  decapi ta t ion ,  the i r  tes tes  and  samples  f rom 9 

o the r  t i ssues  were t a k e n  and  homogen ized  at  4 °C e i ther  
in 0.25M sucrose solut ion or  in O.02M Tris-HC1 buffe r  
p H  7.5 w i t h  a glass homogen ize r  and  te f lon  pest le .  Sam-  
ples in 0.25M sucrose were cen t r i fuged  wi th  105 ,000×g 
for 1 h and  the  soluble and  par t ic le  f rac t ious  were d i lu ted  
wi th  0 .02M Tris-HC1, p H  7.5, for e n z y me  assays.  P r o t e i n  
was  d e t e r m i n e d  by  t h e  m e t h o d  of LowRY et  al. 1~. 

Tissue samples  homogen ized  in  Tris-HC1 buffer  were  
son ica ted  for 30see  (MSE Ul t rason ic  Dis in tegra tor ) ,  
app l ied  on a DEAE-ce t lu lose  ( W h a t m a n  D E  23) co lumn 
(2 × 30 cm) and  Muted wi th  a con t inuous  NaC1 g rad ien t  
(0-0 .35M) in 0 .02M Tris-HC1 buffer  p H  7.5. Al iquots  
of 5 ml  were  collected.  The  p ro t e in  c o n t e n t  was  deter-  
m i n e d  b y  the  a b s o r b a n c y  a t  280 nm.  

Acid p h o s p h a t a s e  ac t iv i ty  of to ta l  homogena te ,  soluble 
and  pa r t i cu la t e  f rac t ions  and  c h r o m a t o g r a p h i c  f rac t ions  
were assayed  a t  37°C wi th  p - n i t r o p h e n y l  p h o s p h a t e  


