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h a b e n  s ich m i t  de r  S t r a h l e n s c h u t z w i r k u n g  des  O x y t r y p t -  
a m i n s  u n d  Rese rp in s  bescht t f t ig t .  

W i t  wol len  n i c h t  b e h a u p t e n ,  dass  in  de r  p r o t e k t i v e n  
W i r k u n g  de r  au f  die Ht~mopoese - ode r  isol ier t  au f  die 
T h r o m b o z y t o p o e s e  - e n t f a l t e t e  E f f e k t  der  U V - B e s t r a h -  
l ung  d e r  e n t s c h e i d e n d e  F a k t o r  ist,  h S c h s t w a h r s c h e i n l i c h  
h a n d e l t  es s ich  u m  eine K o m p l e x w i r k u n g .  D a  a b e r  im 
Z u s t a n d e k o m m e n  des  B e s t r a h l u n g s s y n d r o m s  bzw.  des  
S t r a h l e n t o d e s  d e r  gesch t td lg ten  H ~ m o p o e s e  e ine  wesen t -  
l iche Rol le  z u k o m m t ,  i s t  a n z u n e h m e n ,  dass  a n  de r  g i ins t i -  
ge ren  G e s t a l t u n g  de r  ?3ber lebensverhf i l tn i sse  bei  den  U V-  
b e h a n d e l t e n  T i e r e n  m6gl icherweise  a u c h  die  t h r o m b o -  
poe t i sche  W i r k u n g  de r  U V - S t r a h l u n g  m i t b e t e i l i g t  ist.  

U m  e inen  n t the ren  E i n b l i c k  in den  W i r k u n g s m e c h a n i s -  
m u s d c r  U V - S t r a h l u n g  zu gewinnen ,  soll  e inerse i t s  die 
W i r k u n g  de r  zu v e r s c h i e d e n e n  Z e i t p u n k t e n  a n g e w a n d t e n  
k o m b i n i e r t e n  B e h a n d l u n g  u n d  a n d r e r s e i t s  de r  E f f e k t  des  

v o r  de r  R O n t g e n b e s t r a h l u n g  g e g e b e n e n  - den  U V - t h r o m -  
b o p o e t i s c h e n  S e r u m f a k t o r  e n t h a l t e n d e n  - S e r u m s  auf  die 
Mortal i t~t t  r 6 n t g e n b e s t r a h l t e r  M~use u n t e r s u c h t  werden .  

Summary. 300 r whole  b o d y  X - r a y  i r r a d i a t i o n  of mice  
d id  n o t  decrease  t he  c i r cu l a t i ng  p l a t e l e t  coun t ,  if t h i s  dose 
was  preceeded  b y  24 h of  u l t r av io l e t - i r r ad i a t i on .  More  
a n i m a l s  s u r v i v e d  t h e  X - r a y  (500, 550, 600 r) i n ju ry ,  if t h e  
i r r a d i a t i o n  occu r r ed  a f t e r  u l t r a v i o l e t  t r e a t m e n t  g iven  24 
a n d  48 h before.  T h e  n u m b e r  of d a y s  s u r v i v e d  is also in-  
creased.  The  u l t r a v i o l e t  l igh t  seems  to  h a v e  some pro-  
t e c t i ve  effect  a g a i n s t  i n j u r y  caused  b y  X - r a y .  
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Changes of Ultrafiltrable Hydroxyproline in Blood 
Serum during Development of Carrageenin Gra- 
nuloma and during Aging of Rats and Guinea- 

Pigs 
Free  h y d r o x y p r o l i n e  ( H Y P R O )  is a c o n s t a n t  c o m p o n e n t  

of a n i m a l  t i ssues  as well  as of b io log ica l  l iquids  t-6. E q u a l l y  
pep t i de s  c o n t a i n i n g  H Y P : R O  were  p r o v e d  b y  us  to  ex i s t  in  
d i f f e ren t  t i s sues  7-9. I n  t h i s  s t u d y  we p r e s e n t  p roofs  of 
t h e i r  p resence  a n d  changes  in  s e r u m  of r a t s  a n d  guinea-  
pigs d u r i n g  ag ing  a n d  t h e  d e v e l o p m e n t  of  c a r r a g e e n i n  
g r a n u l o m a  in  t h e  s u b c u t i s  of gu inea-p igs .  

KIVIRIKKO a n d  LIESMAA to d i d  n o t  f ind  changes  of t h e  
c o n t e n t  of free H Y P R O  in s e r u m  in  t w o  age g roups  of  
ra ts ,  a l t h o u g h  t h e  g r o w t h  h o r m o n  inc reased  i ts  level  in  
t h e  se rum.  H o u c K  a n d  JACOB n p r o v e d  t h a t ,  pa ra l l e l  w i t h  
t he  decrease  of col lagen c o n t e n t  in t he  nec ro t i c  a rea  of t h e  
skin  a f t e r  c r o t o n  oil, a n  increase  of s e r u m  H Y P R O  t a k e s  
place.  I t  wou ld  seem, there fore ,  t h a t  H Y P R O  has  i t s  
or ig in  in  t h e  d e g r a d e d  col lagen of skin.  T h i s  is t h e  r ea son  
w h y  we were  i n t e r e s t e d  in  h o w  free a n d  p e p t i d e - H Y P R O  
c h a n g e  in t h e  course  of f o r m a t i o n  a n d  also in  t h e  fol lowing 
r e s o r p t i o n  of col lagen in c a r r a g e e n i n  g r a n u l o m a .  T h a t  is 
w h y  t h e  s u b s t a n c e s  m e n t i o n e d  were  e x a m i n e d  s imu l t a -  
neous ly  w i t h  t h e  ana lys i s  of t h e  s e r u m  also in t he  g r a n u -  
l a t i on  t issue.  

Method. T h e  s e r u m  of t h e  a n i m a l s  was  d e p r o t e i n a t e d  b y  
h i g h  pressure  u l t r a f i l t r a t i o n  w i t h  N o j a x  Cellulose Cas ings  
V i sk ing  Corp.  m e m b r a n e  a t  a t e m p e r a t u r e  of 1 -2°C  a n d  
p re s su re  of 7 a rm .  for  a t o t a l  t i m e  of a p p r o x i m a t e l y  17 h. 
I n  d e p r o t e i n a t e d  se rum,  t h e  c o n t e n t  of H Y P R O  was  
d e t e r m i n e d  before  a n d  a f t e r  t h e  hydro lys i s  (6 N-HC1, 
140 °, 3 h). I n  t h i s  way,  t he  c o n t e n t  of free a n d  t o t a l  u l t r a -  
f i l t r ab le  H Y P R O  1, was  d e t e r m i n e d .  F r o m  t h e  difference,  
we d e t e r m i n e d  t h e  pep t i d i c  H Y P R O .  

T h e  b lood  s e r u m  for  t h e  p a r t i c u l a r  d e t e r m i n a t i o n s  
m e n t i o n e d  was  pooled  f rom b lood  of 2 -3  gu inea -p igs  or  ra ts .  

T h e  g r a n u l a t i o n  t i s sue  of t h e  s u b c u t i s  of a d u l t  gu inea -  
pigs  (350-550 g) was  a n a l y s e d  on  c e r t a i n  d a y s  a f t e r  t h e  
s u b c u t a n e o u s  i n j ec t i on  of c a r r ageen i n  for t he  c o n c e n t r a t i o n  
of deoxyr ibonuc l e i c  acid,  free H Y P R O ,  H Y P R O  b o u n d  
in pep t i de s  a n d  col lagen p ro t e ins  7.9. 

Results. T h e  c o n t e n t  of u l t r a f i l t r ab l e  H Y P R O  in  t h e  
s e r u m  of r a t s  a n d  gu inea-p igs  decreases  d u r i n g  ag ing  
(Table) .  T h e r e  occurs  a dec rease  of free H Y P R O ,  as  well  
a s  of pep t i de s  w i t h  H Y P R O  w h i c h  we d id  n o t  f ind  in  t h e  
s e r u m  of a d u l t  a n i m a l s  a t  all  or  o n l y  in  t races .  T h e  a v e r a g e  
c o n c e n t r a t i o n  of u t t r a f i l t r a b l e  H Y P R O  in a d u l t  a n i m a l s  is 
4 ~tg/ml se rum,  in  old a n i m a l s  1-2  ~g /ml  serum.  

T h e  changes  of s e r u m  u l t r a f i l t r ab l e  H Y P R O  d u r i n g  
d e v e l o p m e n t  of g r a n u l o m a  in a d u l t  gu inea-p igs  are  
s h o w n  in t h e  Figu~re where ,  for  t he  sake  of c o m p a r i s o n  
w i t h  c h a n g e s  in t he  s a m e  b iochemica l  indices,  t h e  c h a n g e s  
in  t h e  g r a n u l o m a  are  i n d i c a t e d  a t  t h e  u p p e r  p a r t  of t h e  
g raph .  I t  is e v i d e n t  t h a t  t h e  p r o n o u n c e d  increase  of u l t r a -  
f i l t r ab le  H Y P R O  is caused  m a i n l y  b y  t h e  p resence  of 
p e p t i d e s  w i t h  H Y P R O  in t h e  se rum.  The  c h a n g e s  in t h e  
s e r u m  go chrono log ica l ly  para l le l  With t h e  c h a n g e s  of t h e  
s u b s t a n c e s  s tud ied  in t h e  g r a n u l a t i o n  t issue,  e.g.  t he  
m a x i m a l  c h a n g e s  occur  b e t w e e n  t he  6 th  a n d  10 th  d a y  
a f t e r  t h e  a p p l i c a t i o n  of ca r r ageen in .  T h e  v a l u e  of t h e  
c o m p o u n d s  s t u d i e d  in  t h e  s e r u m  are  s t a t i s t i c a l l y  signif i-  
c a n t l y  inc reased  o n  t h e  6 th  to  10 th  d a y  ( P  < 0.01) c o m -  
p a r e d  w i t h  the  va lues  f rom the  2nd  to  3rd a n d  t h e  16 th  to 

Changes in serum ultrafiltrable hydroxyproline--free and con- 
jugated--in rats and guinea-pigs of different age 

Hydroxyproline [zg/ml 
Age free combined total 

Rats 
1 month 10.2 2.4 12.6 
2 months 7.5 1.5 9.0 

12 months 4.2 0 4.2 
18 months 2.0 0 2.0 
Guinea-pigs 
200-300 g 4.6 0.8 5.4 -{- 0.7 
350-500 g ~' 4.0 0 4.0 
700-900 g 1.5 0 1.5 

= Used as controls for carrageenin granuloma-see Figure, 
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40th day. At  the t ime of the resorption of collagen 
structure in granuloma, the level of the comp6unds 
studied in serum was within the bounds of the norm. 

Discussion. The age changes in ultrafittrable H Y P R O  
in serum are, according to our experience, parallel with 
the decrease of the level of these substances in different 
organs (not ye t  published) 13 

The H Y P R O  containing pepfides which we did not  find 
in the serum of adult  animals increased again during the 
development  of carrageenin granuloma. The increase of 
serum H Y P R O  compounds could theoretically be ex- 
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Time correlation of serum and granuloma changes in ultrafiltrable 
free and conjugated--and 6ollagen hydroxyproline. Tile upper part 

describes schematically tissue changes, for details see 7-~. 

pected in three periods of the development of fibrotic 
granuloma: (1) a t t h e  t ime of the infiltration of the sub- 
cuffs o f  the polymorphonuclear leucocytes when an in- 
creased proteolytic act ivi ty  Occurs, (2) a t  the t ime of 
collagen formation or its precursors, (3) at the t ime of the 
degradation of collagen at  the phase of the resorption of 
the granutoma. Our results favour the second possibility. 
Although the morphologicaUy provable accumulation of 
potymorphonuclears precedes the increase of ultrafittrable 
H Y P R O  in granuloma tissue, and also the serum and 
peptidic H Y P R O  correlate rather with the accumulation 
of fibrobtasts, our results are not a direct proof t h a t  
peptides are precursors of collagen. According to HoucK 
and JACOB14 who found an increase of serum H Y P R O  
during inflammation of the skin induced by croton oil, we 
expected a second peak of ultrafiltrable serum H Y P R O  
at  the phase of the resorption of collagen. Our negative 
finding could perhaps be explained by the different 
mechanism of destruction of collagen daring croton in- 
flammation, perhaps in the carrageenin granuloma. 

As the increase of the serum ultrafiltrable H Y P R O  
occurs in the early stage of the fibroplastic inflammation, 
we suppose tha t  the study of these substances could serve 
for an early diagnosis of fibrotic diseases (precirrhosis, 
presilieosis) x~. 

Zusammen]assung. Die Konzentrat ion des ultrafiltrier- 
baren Oxyprolins im Serum der Rat ten  und Meerschwein- 
chert senkt sich wiihrend des Alterns. Bei erwachsenen 
Tieren ist peptidisch gebundenes ultrafi l tr ierbares Oxy- 
prolin nicht mehr nachweisbar. XViihrend des 6.-10. Tages 
der Entwicklung des Carrageeningrazmtoms bei Meer- 
schweinchen steigt die Konzentrat ion des freien und pep- 
tidisch gebundenen Oxyprolins im Serum gleichlaufend 
mit  der ErhShung dieser Stoffe im Bindegewebe des Gra- 
nuloms, 

V. KOBRLE and M. CHVAPIL 

Department of Experimental Biology, Institute o[ Industrial 
Hygiene and Occupational Diseases, Prague (Czechoslova- 
kia), June t, t961. 

is The discrepancy of our results and of KIVIRIKKO and LIESMAA l° 
could be explained by analysing yo~lnger and older rats in our 
experiments where the decreasing trend is evident (Table). 

14 R. JAcoB and J;. C. HO~CK, Surg. Gynec. Obstet. lO9, 85 {t959). 
z5 The earrageenin was the gift of Mr. L. SToLOFF Of Seaweed 

Chemicals Inc., New Brunswick, to whom we oxpress our thanks. 

Induced Increase of Meprobamate  Metabol i sm in 
Rats Pretreated wi th  Phenobarbital  or Phena-  

glycodol  in Relat ion to Age 

In  a previous work a remarkable increase of mepro- 
bamate  metabolism in ruts pretreated with phenobarbital  
or phenaglycodot was reported I. The mechanism which 
produces an increase of meprobamate  metabolism is not  
ye t  clear but  some sort of enzymatic adaptat ion of the 
liver of the pretreated animals was supposed ~-*. In the 
work reported here, a possible difference in the induction 
capacity of increased metabolism of meprobamate be- 
tween different ages of rats was examined. 

Rats of Sprague-Dawley strain, weighing 300 g and 
180 days old (adult rats), weighing 160 g and 60 days old 
(young rats), weighing 70 g and 32 days old (immature 
rats) were used. The determination of meprobamate con- 
centrations in serum and brain was carried out according 

to the method of HOFFMAN and LUDWIG s. Phenobarbi tal  
and phenagtycodol were injected intraperitoneatly in 
doses of 80-100 mg/kg, 48 h before the injection of mepro- 
bamate  (150 mg/kg i.p.). 

Figure and Table show tha t  metabolism of mepro- 
bamate  in phenobarbital  or phenaglycodol pretreated rats 
markedly increased, and, on the other  hand, younger rats 
can metabolize meprobamate more rapidly than older 
rats. For  example:  in vlvo metabolisms of meprobamate  
by 100 g of body weight for 2 h after the injection were as 
follows: 3.5 mg for adult rats, 5.3 mg for young rats and 

1 R. KATO~ Med. exp. 3, 95 (1960). 
A. H. COUNEV, C. DAVlSO~;, R. GASTEL, and J. J. BUR~, J. Pharm. 
exp. Therap. 130, 1 (1960). 

3 R. KATO, Jap. J. reed. Sci. Pharmacol., in press. 
4 R.KATo, Neuro-psychopharmacology (Ed. Rethlin) Z, 57 (1936). 

A. J. HOFFMA• and B. J. LUDWIG, J. Amer. pharm. Assoc. 68, 
740 (1959). 


