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nephros has been conf i rmed by  var ious  authors  *,*,~. 
Besides this, the  failure of the  on togeny  of mesonephros 
has ano ther  aspect  to be considered.  Mesonephros can be 
formed ou t  of the  compe ten t  mesodermal  cells through 
the inducing process from the  neura l  area and the noto- 
chord 14 which become normal ly  developed in a lmost  all 
the  embryos  s tudied in th is  exper iment .  Thus the failure 
of the  fo rmat ion  of the  mesonephros  m a y  be due to two 
reasons - one the  absence of the  inducing substance 
general ly  conveyed  th rough  the  pronephr ic  duct,  and the 
o ther  the  absence of competence  of the  in termedia te  meso- 
derm, though  the  ceils in this area m a y  get  the normal 
evocat ion  f rom the  ehorda  and the  neural  area. 

Though,  in the  m a j o r i t y  of the  cases, nei ther  the pro- 
nephros nor  the  pronephr ic  duc t  develop,  in some of the 
expe r imen ted  embryos  a solid duc t  is formed indepen- 
den t ly  in t he  absence of tubules.  This  is in accordance 
wi th  the  findings of KUME 4 and CAMBER 5. The  pronephric 

tubules and the  duc t  develop independent ly  by  self- 
different iat ion and the tubules  become secondar i ly  a t -  
tached to the duct,  

Zusammen[assung. Chloramphenicol ,  auf verschiedene 
Ontogenesestadien des Hi ihnchens  angewendet ,  h e m m t  
bei den meisten E m b r y o n e n  die Nierenentwicklung  
selektiv, wAhrend bei einigen ein pronephr i t i scher  Gang  
unabhAngig yon den Tubul i  differenziert  wird. 

A.. Bose 

Department o/ Zoology of the University o[ Kalyani 
(Nadia, W. Bengal, India), November 24, 1964. 

14 C. H. WADOISGTON, Principles o/ Embryology (Cambridge Uni- 
versity Press, 1956), p. 268. 

Physiological  Activities of Chondroitin Poly-  
sulfate: the S h o r t - T e r m  Effect of Intravenous 

Injection 

Long t e r m  admin i s t r a t ion  of syn the t ic  chondroi t in  
polysulfa te  (ChPS) has reduced serum tota l  lipid and 
cholesterol  and re ta rded  the  a therosclerot ic  process in 
expe r imen ta l  animals  1. i t  was pos tu la ted  tha t  the lipid 
clear ing a c t i v i t y  of C h P S  was corre la ted with  the  sulfur 
con ten t  of th is  subs tance  1. Ant icoagulan t  ac t iv i ty  of 
ChPS  has also been associated with  sulfur conten t  on the  
basis of infrared spectroscopic evidence2.  

Physiological  changes in the  serum components  were 
also demons t r a t ed  in hyper l ipemic  rabbi t  serum a short  
t ime af ter  the  in t ravenous  admin is t ra t ion  of ChPS. The 
short  t e rm effects of ChPS  were de te rmined  in the follow- 
ing manner .  

C h P S  was prepared syn the t ica l ly  by  sulfation of chon- 
droi t in  sulfate  (ChS) f rom shark  car t i lage  1,2. Analysis of 
the  C h P S  lot  used pr incipal ly  in th is  invest igat ion showed 
16.09% sulfur, 2.16% ni t rogen and [~]~ - 1 5 . 0  ° (c 1.0 
H20 ), 17 male  albino rabbi ts  averaging  2.9 kg were fed 
0.1 g cholesterol  per  kg of body weight  daily in a basic 

diet. After  6 weeks of cholesterol  feeding, an  e leva t ion  of  
the serum tota l  cholesterol f rom app rox ima te ly  40 m g  
init ial ly to over  300 mg per  100 ml was a t ta ined .  At  this  
t ime single injections of ChPS  were adminis tered  in t ra-  
venously into the hyper l ipemia- induced rabbi ts  a t  the  
rate of 2 to 10 mg per kg of body weight .  The  blood was 
drawn at desired intervals  to tes t  the  serum for tu rb id i ty ,  
to ta l  and ester cholesterol,  and blood coagula t ion  t ime  as 
reported previously 1,s. Hor izon ta l  paper  e lectrophoresis  
was carried ou t  on W h a t m a n  no. 1 paper  we t t ed  wi th  
Veronal buffer, p H  8.6. 25 pl of se rum was appl ied and a 
voltage of 350 V (current  dens i ty  0,4 mA/cm)  was used 
for 5 h. After  d ry ing  the  paper  a t  90 °C, l ipoproteins  were 
located by staining the str ip wi th  Sudan Black (Merck) 
in 50% ethanol  for 2 t/2 h. 

Effects of ChPS on tu rb id i ty  and to t a l  cholesterol  in 
hyperl ipemic serum during the  short  t e rm inves t iga t ion  
are shown in the Table.  When  C h P S  was in jec ted  in t ra-  

t K. MURATA, Naturwissenschaften 4Y, 39 (1962). 
s K. MURATA, Nature, Lond. 193, 578 (1962). 
3 K. MURATA, J. Gerontol. 17, 30 (1962). 
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Effects of chondroitin polysulfate on turbidity and total cholesterol in hyperlipemic serum 

Initial value = Value = after injection 

30 m~n 60 rain 

Turbidity b 0.130 q- 0.008 100% 0.104~ 2- 0.008 80.0% 0.103 e 2- 0.011 79.2% 
Total cholesterol (mg%) 341 2_ 32 100% 290 4- 23 85.0% 311 2_ 17 91.2% 

• These values represent the mean and standard error, and percentage of initial value, b Turbidity expressed as optical density *. 
Difference between the mean and that of the initia] value is significant (p < 0.05). 

v e n o u s l y  a t  t h e  r a t e  of 10 m g  pe r  kg  of b o d y  w e i g h t  in  11 
rabb i t s ,  s e r u m  t u r b i d i t y  was  r educed  a p p r o x i m a t e l y  20% 
a n d  t h e  d i f f e r e n c e  b e t w e e n  t he  in i t i a l  t u r b i d i t y  and  t h e  
t u r b i d i t i e s  a t  30 ra in  a n d  60 m i n  was  s ign i f i can t  a t  t h e  
0.05 level.  However ,  no  s ign i f i can t  changes  were  found  in 
s e r u m  tu rb id i t i e s  d e t e r m i n e d  more  t h a n  60 m i n  a f t e r  
C h P S  in jec t ion .  The  in j ec t ion  of C h P S  s imi l a r l y  r educed  
t he  s e r u m  t o t a l  choles terol ,  b u t  n o t  s ign i f ican t ly .  T h e  
r a t i o  of s e rum es te r  to  t o t a l  cho les te ro l  d id  n o t  c h a n g e  
m a r k e d l y  in  t h i s  per iod .  N o n e  of t he se  c h a n g e s  in  t h e  
s e r u m  occur red  in  h y p e r l i p e m i a - i n d u c e d  con t ro l  r a b b i t s  
i n j ec t ed  w i t h  phys io logica l  sal ine.  

P a p e r  e l ec t rophores i s  i nd i ca t ed  t h a t  a s ingle in j ec t ion  
of C h P S  in to  h y p e r l i p e m i c  r a b b i t s  resu l ted  in a n  accelera-  
t i on  of  s e r u m  l i pop ro t e in  mobi l i t i es  d u r i n g  t he  f i r s t  h o u r  
a f t e r  in jec t ion ,  b u t  d id  n o t  n o t i c e a b l y  a l t e r  t h e  fl/~ l ipo- 
p r o t e i n  ra t ios .  Howeve r ,  t h e  degree  of acce le ra t ion  of t he  
l i pop ro t e in  m i g r a t i o n  va r i ed  to some e x t e n t  on  d i f f e ren t  
occas ions  w i t h i n  t h e  same  a n i m a l  or b e t w e e n  an imals .  
T h e r e  was  no  increase  of l i pop ro t e in  m o b i l i t y  in  r a b b i t s  
w i t h  t o t a l  cho les te ro l  levels  less t h a n  100 m g  pe r  100 ml.  
F igu re  1 p r e sen t s  a t y p i c a l  e l ec t rophore t i c  p a t t e r n  follow- 
ing  t h e  i n j e c t i o n  of 10 m g  C h P S  pe r  kg  of b o d y  w e i g h t  
i n to  h y p e r I i p e m i c  r a b b i t  (354 m g  pe r  100 m l  s e r u m  t o t a l  
cho les te ro l ) ;  m i g r a t i o n  of b o t h  t h e  a- a n d  f i - l ipoprote in  
b a n d s  was  acce le ra t ed  a t  30 ra in  a n d  60 min,  a n d  t h e n  
n o r m a l i z e d  g radua l ly .  
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Fig. 1. The short term effect of ehondroitin polysulfate on 0~- and 
fl-lipoprotein mobility as recorded by paper electrophoresis, Ac- 
celerated migration of serum lipoproteins is shown at 30 rain and 

60 rain after intravenous injection. Stained with Sudan Black. 

T h e  s ingle  i n t r a v e n o u s  i n j e c t i o n  of C h P S  p r o d u c e d  a 
de f in i t e  a n t i c o a g u l a n t  a c t i v i t y  d u r i n g  t h e  f i r s t  hour ,  
w h i c h  co r r e s p o n d ed  to t h e  a m o u n t  of C h P S  a d m i n i s t e r e d  
(Figure  2). T h e  m a x i m u m  a c t i v i t y  was  s h o w n  a t  15 an d  
30 ra in  a n d  d i m i n i s h e d  g r a d u a l l y  a f t e r  60 rain.  A single 
i n j e c t i o n  of 5 m g  C h P S  p e r  kg  of b o d y  w e i g h t  p ro longed  
t h e  c lo t t i ng  t i m e  to  180 ra in  in  b lood  samples  t a k e n  a t  
15 a n d  30 min.  ~Vhen an i ma l s  were  g iven  a dose of 10 mg  
ChPS ,  t h e  s amples  t a k e n  a t  15, 30 a n d  45 ra in  did  n o t  
c lo t  w i t h i n  t h e  200 ra in  t e s t  per iod.  

T h u s  r e d u c t i o n  of  s e r u m  t u r b i d i t y  a n d  choles te ro l  an d  
acce le ra t ion  of l i popro te in  m o b i l i t y  r e su l t i ng  f rom t h e  ad-  
m i n i s t r a t i o n  of C h P S  a re  a p p a r e n t l y  co r re l a t ed  w i t h  t h e  
co i n c i d en t a l  a n t i c o a g u l a n t  ac t iv i ty .  No s e r u m  lipid 
ch an g es  r e su l t ed  f rom t h e  in j ec t ion  of C h P S  in to  n o r m a l  
an i ma l s  n o t  t r e a t e d  b y  choles te ro l  feeding.  

I t  ap p ea r s  t h a t  a s ingle i n j ec t i on  of C h P S  p roduces  a 
phys io log ica l  a c t i v i t y  w h i c h  d i s appea r s  a t  a fa i r ly  rap id  
r a t e  in  vivo.  I t  is k n o w n  t h a t  t h e  a n t i c o a g u l a n t  a c t i v i t y  
of h e p a r i n  d i s appea r s  w i t h i n  severa l  h o u r s  a f t e r  in t r a -  
v e n o u s  i n j ec t i on  of a p p r o x i m a t e l y  1 nag p e r  kg  of b o d y  
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Fig. 2. Anticoagulant activity of chondroitin polysulfate containing 
16.09% stflfur. Clotting time was measured by LEE and ~VrnTE 
method 4. Doses of ChPS a r e - - 1 0  mg/kg of body weight, 

. . . .  5 mg]kg, - . . . .  2 mg]kg. 

4 R. BIGGS and R. G. MAClVARL&NE, Human Blood Coagulation and 
its Disorders, III Ed. (F. A. Davis Co., Philadelphia 1962), p. 380. 
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weight. 20% of S~O,-labeled heparin has been reported 
to appear in dog urine 2 h after injection ~. Our previous 
experiment s showed tha t  84% of S*~Ol-labeled ChS bio- 
synthetically obtained from rat  cartilage was excreted in 
rabbit urine 7 h after intravenous injection. KAPLAN and 
MEYER 7 have recently reported that  ChS-A and C dis- 
appeared from the blood of man and dog in less thsn 4 h 
when a dose of approximately 1 mg/kg of body weight 
was injected intravenously;  80% of ChS disappeared 2 h 
after injection. I t  appears that  ChS-A and C as well as 
heparin remain in circulating blood several hours when 
administered intravenously. The degradation rate in vivo 
of ChPS is apparent ly similar to ChS-A or C and probably 
to heparin. 

The mechanism of the physiological activity of ChPS 
is not clear. Acceleration of the electrophoretic mobility 
of the serum lipoproteins has been reported following the 
administration of heparin ~, dextran sulfate' and other 
sulfated polysaccharides ~o. This effect may be associated 
with lipid clearing activity. Since it is known that certain 
sulfated polysaccharides administered in vivo produce a 
lipid clearing activity U-la  the serum alterations resulting 
from ChPS injection may be correlated with the produc- 
tion of a clearing factor xi. 

Zusammen/assung. Chondroitin-Polysulfat fiihrt nach 
intraven6ser Injektion bei hyperlip~imischen Kaninchen 
kurzfristig zu Verminderung der Turbiditlit und des 

Cholesteringehaltes im Serum und Bet~hleunigung der  
elektrophoretischen Mobflitltt des Serumlipoproteitm. 

K. MURATA ts 

Department o~ Physical Therapy aml M~@im~, Fa~Mt~ o/ 
Medicine, University o! Tokyo (Japan), 
December 6, 1964. 
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O n  t h e  I n t e r a c t i o n  o f  G l u c o c o r t i c o i d s  

a n d  A n a b o l i c  S t e r o i d s  

Anabolic steroids inhibit  the proteino-catabolic action 
of glucocorticoids 1 and prevent the atrophy of adrenal 
cortex induced by these hormones z. The effects of ana- 
holies and glucocorticoids on the fat and glycid metab- 
olism have been studied up to now only after sepaxate 
administration 3-~. The tipaemic level in serum and glyco- 
gen content in liver are significantly increased by gluco- 
eorticoids a-s. Following the treatment with anabolic- 
androgenic steroids, these levels either remain unchanged 
or they decrease 6,6. Apparently the t ype  of drug, dosage, 
and time of action of the steroid play an important rote. 

We therefore decided to contribute to the elucidation 
of the problem of interaction of both types of hormones. 
In our experiment we used 19-nortestosterone phenyl- 
propionate (NTPP) as the anabolic steroid and hydro- 
cortisone acetate as the glucocorticoid. 

The four groups of 10 male rats of Wistax-Kongrovice 
strain (weiging 180-220 g) received daily subcutaneous 
doses of (A) 0.4 ml olive oil, (B) 2 mg NTPP, (C) 2 mg 
hydrocortisone, and (D) 2 mg both of NTPP and hydro- 
cortisone, all per 100 g body weight, for 10 consecutive 
days. The compounds were dissolved in oil, the volume of 
which was equal for all the groups including the con- 
trols (A). 48 h after the last injection, and after 24 h of 
starvation, the animals were decapitated; the total 
lipaemia in the serum ~ and the soluble and insoluble 
glycogen fractions in the liver ',~ were determined. The 
statistical evaluation was accomplished by the analysis 
of variance and by the test of mean value concordance 1°. 
The confidential limits of the means are always mentioned. 
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Fig. I. The level Df total Upaemia in 
serum after tea days' treatment w/th 
NTPP add hydrocertisone. A, con- 
trol; B, NTPP; C, h ~ e ;  
D, NTPP + hFdrocort/soae. The 
differenc4m are ti~lficant at p - 0.05. 
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