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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. 
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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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N T P P  did no t  affect  the  l ipaemic level  (B); hydro-  
cor t isone caused a pronounced  hyper l ipaemia  (C) which 
was decreased by  the  s imul taneous  admin i s t r a t ion  of 
N T P P  (D). F igure  2 reveals  t h a t  hydrocor t i sone  caused 
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Fig. 2. The level of soluble and insoluble glycogen in liver after 10 
days' treatment with NTPP and hydroeortisone. A, control; B, 
NTPP, C, hydrocortisone; D, NTPP + hydrocortisone. The dif- 

ferences are significant at p = 0.05. 

an e levat ion  of bo th  glycogen fract ions in the  l iver  (C), 
b u t  this  increase was par t i a l ly  inhibi ted  by  the  s imulta-  
neous admin is t ra t ion  of N T P P  (D). N T P P  alone did no t  
affect the glycogen level  (B). 

Since the  increase of bo th  the  l ipid level in blood and 
the  glycogen con ten t  in l iver  is a concomi tan t  phenome-  
non of the  prote ino-ca tabol ic  act ion of glucocort icoids,  
the  decrease bo th  of l ipaemia  and of glycogen con t en t  
caused by  N T P P  could be t aken  for an ant ica tabol ic  ef- 
fect. This  fact  can serve as an exp lana t ion  of why  N T P P  
alone does no t  exer t  a subs tan t ia l  influence on l ipaemia  
and glycogen levels in liver.  

Zusammen[assung. Der  durch  Hydrokor t i son  (zehn- 
t/~tige Zufuhr) e rh6hte  Spiegel  der  gesamten  LipAmie im 
Serum und der  16slichen und unl6sl ichen Glykogenfrak-  
t ion in der  Leber  der  R a t t e  wurde  mi t te l s  gleichzei t iger  
1 9 - N o r t e s t o s t e r o n - p h e n y l p r o p i o n a t z u g a b e  e rn ied r ig t ,  
w~ihrend 19-Nor tes tos te ron-phenylpropiona t  allein die 
ver fo lg ten  P a r a m e t e r  n ich t  beeinflusste.  

O. LIN~T, A. JAKUBOVI~, 

and Z. C;EKAN 

Research Institute/or Natural Drugs, Prague 
(Czechoslovakia), January 25, 1965. 

Demethylat ion in vivo of Natulan, a Tumour -  
Inhibiting Methylhydrazine Derivative 

The metabo l i sm of the  tumour - inh ib i t ing  methy l -  
hydraz ine  de r iva t ive  RO 4-64671 (trade name :  Natulan)  
has been inves t iga ted  by  OLIVERIO and KELLY 2 and by  
RAAFLAUB a n d  SCHWARTZ 3. These au thors  have  found a 
v e r y  rapid  dehydrogena t ion  of the  drug  in the  p lasma and 
the  appearance  in the  urine of N- i sopropy l t e reph tha lamic  
acid. F u r t h e r m o r e  it  m a y  be of in teres t  tha t ,  in v i t ro ,  
au tox ida t ion  of benzy lhydraz ine  leads to the  fo rma t ion  
of m o n o m e t h y l h y d r a z i n e  (BERNEISet et  al.*). N-deme-  
thy la t ion  of Na tu l an  has been pos tu la ted  by  WEITZEL 
et  al. 5,6. These  au thors  were able to de tec t  fo rmaldehyde  
af ter  ox ida t ion  of the  drug  in vi t ro.  The  metabo l i sm of 
iproniazid v is an example  of dea lky la t ion  of an  a lkylhy-  
drazine  der iva t ive .  

R e m o v a l  of the  1-methyl  group and fo rmat ion  of N- 
i sopropy l te reph tha lamic  acid suggests t h a t  the  Na tu l an  
molecule  is u l t ima te ly  c leaved a t  b o t h  sides of the  
hydraz ine  group.  However ,  the  possibi l i ty  of t he  spl i t t ing  
of the  N - N  bond, according to the  classical example  of 
prontosi l  8, should  also be considered.  

This  paper  repor ts  on the  in v i v o  deme thy la t i on  of 
1-x*CHa-Natulan in normal  mice and rats,  and in rats  
af ter  p r e t r e a t m e n t  wi th  phenobarb i ta l .  In  addi t ion,  re- 
suits  ob ta ined  by  perfusion of isolated r a t  l ivers  are 
repor ted.  

Methods. Male Swiss Albino mice weighing 20 g and 
male  ra t s  of  140-200 g (strain 'Fi i t l insdorf ' ,  Hof fmann-  
La  Roche  & Co.) were used for the  in v i v o  exper iments .  
Ra t s  f rom the  same source b u t  weighing 250-280 g were  
used in the  perfusion exper iments .  

All in v ivo  exper iments  were in i t ia ted  by  in t raper i -  
tonea l  admin is t ra t ion  of a single dose of 1-14CHa-Natulan. 

The  metabol ic  cage and COs-trapping devices have  been 
descr ibed recent ly  ~. The  perfusion appara tus  was a fur-  
ther  deve lopmen t  of the  one described by  MILLER et  al. 10. 
Rad ioassay  was conduc ted  in a TRICARB- l i qu id - s c in -  
t i l la t ion spec t rometer  (Packard,  Mod. 314 EX) .  

Results (see Tables). The  to ta l  expired 14CO, was 19-  
21% after  24 h in mice and 19°/0 af ter  12 h (ext rapola ted  : 
21% af te r  24 h) in rats  in re la t ion to the  original  radio-  
a c t i v i t y  adminis tered .  

Three  perfusion exper iments  wi th  a per fusa te  contain-  
ing 1-14CHa-Natulan (1 raM/l)  yielded the  fol lowing ra tes  
of 14CO~-production a t  the  s t eady  s ta te :  1.20, 1.25, and 
1.43 I~M/h/lO0 g body  weight  (mean va lue :  1.29). This  
corresponds to 75-80% of the  mean  14CO 2 expi red  follow- 
ing admin i s t r a t ion  in v ivo  (see Tables  2 and 3). The  
14CO2 values  ob ta ined  by  the  perfusion t echn ique  de- 
creased to 2% of the  l iver  perfusion values  when  the  
circulat ing perfusate  by-passed the  liver.  
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