
260 Br6ves communications - Brevi comunicazioni [ExPERIENTIA VOL. XlI/7] 

Lokale Kapillarpermeabilitiit  und austauschbares  
Albumin  in verschiedenen Organen der Ratte 

I n  f r i ihe ren  U n t e r s u c h u n g e n  k o n n t e n  wir  zeigen,  dass  
die e inze lnen  P l a s m a e i w e i s s f r a k t i o n e n  m i t  u n t e r s c h i e d -  
l i cher  G e s c h w i n d i g k e i t  sowohl  aus  d e m  Gef~iBsystem 
a u s t r e t e n ,  als a u c h  aus  d e m  e x t r a v a s k u l / i r e n  G e w e b e  
wieder  ins  ]31ut e i n s t r 6 m e n  1, u n d  dass  die e x t r a v a s k u -  
l~ire E i w e i s s m e n g e  b e i m  M e n s c h e n  ~ u n d  K a n i n c h e n  a e in-  
mal ,  b e / d e r  R a t t e  4 e t w a  d r e i m a l  so g r o s s / s t  wie die i m  
B l u t  z i rku l i e r ende  Menge.  E s  w u r d e  n u n  w e i t e r  gepr t i f t ,  
in  we l chen  O r g a n e n  u n d  G e w e b e n  da s  E /we i s s  in  das  
e x t r a v a s k u l f i r e  G e w e b e  f i be r t r i t t ,  ob  U n t e r s c h i e d e  in  de r  
loka len  K a p i l l a r p e r m e a b i l i t A t  b e s t e h e n ,  u n d  wie  gross  
die Menge  a n  a u s t a u s c h b a r e m  E/weiss  in  d e n  e inze lnen  
G e w e b e n  ist .  
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J13X-Albumingehalt dcr Organe (nach Abzug der Restblutaktivit/it) 
in Abh/ingigkeit yon der Zeit 

H o m o l o g e s ,  J t aX-mark i e r t e s  S e r u m a l b u m i n  w u r d e  
R a t t e n  i n t r a v e n 6 s  in j iz ie r t .  J e  3 bzw.  4 T/ere  w u r d e n  
n a c h  20 m / n ,  2, 6, 12, 24 bzw.  48 h g e t 6 t e t  u n d  die O r g a n e  
i n  s i t u  m i t  NaC1-L6sung  durchsp f i l t .  J e  1 g O r g a n  (klei- 
he r e  O r g a n e  n a c h  Auf f i i l lung  des  G e w i c h t e s  au f  1 g m i t  

- i n a k t i v e r  Leber )  w u r d e  m i t  2 n  N a O H  bis  zu r  Verflf issi-  
g u n g  gekoch t ,  neu t r a l / s / e r r ,  in  S t a h l s c h R l c h e n  ge t rock -  
n e t  u n d  die R a d i o a k t i v i t / i t  m i t  d e m  G l o c k e n z / i h l r o h r  
gemessen .  Die  S e l b s t a b s o r p t i o n  de r  G e w e b e  sowie de r  
R e s t b l u t g e h a l t  d e r  Organe ,  de r  in  a n d e r e n  V e r s u c h e n  
b e s t i m m t  w o r d e n  w a r  5, w u r d e n  be r i i ck s i ch t i g t .  

A l b u m i n  d r i n g t  in  Leber ,  Milz u n d  L u n g e  a m  schne l l -  
s t en  in  das  e x t r a v a s k u l / i r e  G e w e b e  e /n :  D as  A k t i v i t ~ t s -  
m a x i m u m  /s t  b e r e i t s  20 m i n  p o s t  i n ] e c t i o n e m  e r r e i c h t  

I K. OEFF, Klin. Wschr. 32 ,  747 (1954). 
2 I{. OEFF und P. KORT6E, Klin. Wschr. 3 4 ,  75 (1956). 
a K. 0EFF, Z. exper. Med. 1 2 3 ,  434 (1954). 
a K. 0EFF, Z. exper. Med. 1 2 3 ,  309 (1954). 

K. OEFF und A. K6Nm, Arch. exper. Path. Pharmakol. 2 2 6 ,  98 
(1955). 

(Abb i ldung ) .  Nieren ,  N e b e n n i e r e n ,  D a r m  u n d  G e h i r n  
h a b e n  die H/3chs~werte  n a c h  2 h, H e r z m u s k e l ,  M a g e n  
u n d  Speiehe ldr f i se  n a e h  6 h.  A m  l a n g s a m s t e n  t r i t t  das  
A l b u m i n  in  M u s k u l a t u r ,  H o d e n ,  B la se  u n d  schl iess l ich  
i m  F e t t g e w e b e  in  da s  e x t r a v a s k u l / i r e  G e w e b e  fiber. 

N a c h  E i n s t e l l u n g  des  V e r t e i l u n g s g l e i c h g e w i e h t e s  lan-  
fen die K u r v e n  de r  O r g a n a k t i v i t / i t e n  de r  S e r u m a k t i v i -  
t ~ t s k u r v e  para l le l .  Led ig l i ch  in  de r  L e b e r  fi i l l t  d a s  j181_ 
A l b u m i n  s chne l l e r  a b  als i m  S e r u m :  e s / s t  a n z u n e h m e n ,  
dass  d ieser  s te i le re  Abfa l l  au f  die f o r t s c h r e i t e n d e  Ver-  
m i n d e r u n g  de r  spez i f i s chen  A k t i v i t / i t  des  L e b e r - J  l~l- 
A l b u m i n s  d u r c h  neugeb i l de t e s ,  i n a k t i v e s  A l b u m i n  zu- 
r f i c k z u f i i h r e n / s t .  

D u r c h  E x t r a p o l a t i o n  des  e i n f aeh  e x p o n e n t / e l l  ver -  
l a u f e n d e n  K u r v e n a b s c h n i t t e s  au f  die O r d i n a t e  k a n n  
n a c h  f o l g e n d e m  A n s a t z  de r  G e h a l t  de r  e i n z e l n e n  O r g a n e  
a n  a u s t a u s e h b a r e m  A l b u m i n  (Alb~) e r m i t t e l t  w e r d e n :  

Albx = (Ax / As) • Alb ,  , 

w0be i  Ax die A k t i v i t / i t  des  b e t r e f f e n d e n  O r g a n s  b e / t  = 0, 
A S die  Aktivit~Lt des  S e r u m s  ( n a c h  E x t r a p o l a t i o n )  be /  
t = 0 u n d  Albs die S e r u m k o n z e n t r a t i o n  des ( i nak t i ven )  
A l b u m i n s  b e d e u t e n .  

Leber ,  M a g e n - D a r m t r a k t  u n d  H o d e n  e n t h a l t e n  v/el  
a u s t a u s c h b a r e s  A l b u m i n ,  d a s  G e h i r n  r e l a t i v  u n d  - n a c h  
de r  N e b e n n i e r e  - a u c h  a b s o l u t  a m  w e n i g s t e n  (Tabel le) .  
A m  g e s a m t e n  e x t r a v a s k u l / i r e n  V e r t e i l u n g s v o l u m e n ,  das  
in  d iesen  V e r s u c h e n  das  2 ,8fache  des  P l a s m a v o l u m e n s  
b e t r u g ,  h a t  die M u s k u l a t u r  e inen  w e s e n t l i e h e n  Ante i l .  

Gehalt der einzelnen Organc an austauschbarem Albunfin 

(Gesamtmuskulatur = 50% K.G., Gesamtfettgewebe = 10% K.G.) 

mg Albumin mg Albumin 
je Gesamt- je g Organ 

organ 

Blutserum. 

Leber.  
Magen 
Dt inndarm 
Dickdarln 
Hoden 
N/ere 
Herz 
Milz 
Lunge 
Gehirn 
Nebenniere 
Muskulatur  
Fettgewebe 

464,0 

28,2 

21,0 

17,5 
6,5 
4,2 
2,3 
1,4 
0,16 
0,12 

(415,0) 
(40,5) 

45,0 

4,0 
4,2 
1,5 
1,2 
4,4 
4,9 
4,9 
2,1 
1,25 
0,05 
1,9 
3,7 
1,8 

Die  g l e i ehen  Organe ,  in  d e n e n  n a c h  u n s e r e n  Ergeb -  
n i s sen  A l b u m i n  verh~i l tn i smgss ig  schne l l  aus  demGefi tss-  
s y s t e m  a u s t r i t t ,  g e b e n  a u c h  v/e l  L y m p h e  ab% Die 
M e n g e  a n  a u s t a u s c h b a r e m  A l b u m i n / s t  in  e in igen  Orga-  
h e n  d e m  y o n  a n d e r e n  A u t o r e n  7 g e f u n d e n e n  <,Reserve- 
eiweiss~> p r o p o r t i o n a l .  D ie  B e z i e h u n g e n  dieser  B e f u n d e  

6 j .  L. BOLL~A~¢, J. C. CAIN und J. H. GRXNDLAV, J. Lab. clin. 
Med. 3 8 ,  1349 (1948). - M. F6LDI, L RUSZ~YAK und G. SZABO, Acta 
med. Hungar. 4, 355 (1953). 

S. C. MADDEN und G. H. ~AZmPPLE; Physiol. Rev. 20, 194 (1940). 
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z u e i n a n d e r  w e r d e n  ausf / ihr l ich  an  a n d e r e r  Stel le  d i sku-  

tiertS" K.  OEFF und  A. K(3NIG 

Medizinische Klinih der Freien Universitiit Berlin, 
den 22. Dezember ~955. 

Summary 

I t  was  s h o w n  t h a t  t h e  va r ious  o rgans  and  t i ssues  
differ  f r o m  each  o t h e r :  (1) in t h e  local  cap i l l a ry  p e r m e a -  
b i l i ty  for  homologous  IXa~-labeled s e r u m  a lbumin ,  a n d  
(2) in t h e i r  c o n t e n t s  of  e x c h a n g e a b l e  a l bumin .  

s K. O~yF und A. K6nm, Z. exper. Med. (im Druck). 

Tuberculostatic A c t i v i t y  o f  S o m e  4 - A r y l t h i o -  

semicarbazides and 4-Arylthiosemicarbazones 

The d i s c o v e r y  of t u b e r c u l o s t a t i c  a c t i v i t y  of th iosemi -  
ca rbazones  1 sugges t ed  t h e  des i r ab i l i t y  of i n v e s t i g a t i n g  
o the r  closely r e l a t ed  c o m p o u n d s  in t h e  hope  t h a t  some 
p a t t e r n  of s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p  m i g h t  be  
found  w h i c h  would  lead  to  c o m p o u n d s  of t he  s ame  or  
g rea t e r  a c t i v i t y ,  b u t  of a lower  tox ic i ty .  A f t e r  p - A c e t a -  
m i d o b e n z a l d e h y d e  t h i o s e m i e a r b a z o n e  (Conteben)  has  
been i n t r o d u c e d  as c l inical ly  e f fec t ive  t u b e r c u l o s t a t i e  
agen t ,  s o m e  c lose ly  r e l a t ed  t h i o s e m i c a r b a z o n e s  were  
m a d e  a n d  t e s t e d  (inter alia2). A m o n g  t h e m ,  h ighes t  
t u b e r c u l o s t a t i c  a c t i v i t y  was  f o u n d  to  res ide  in a ser ies  
of p - s u b s t i t u t e d  b e n z a l d e h y d e  d e r i v a t i v e s  s a n d  th i s  
was  c o n f i r m e d  also in ou r  case.  In  l igh t  of t h e s e  fac t s  i t  

R. BEItNISCH, F. MIETZSCH and H. SCI1MmT, Naturwissenschaf- 
ten 33, 315 (1946); Angew. Chem. 60, I19 (1948); Amer. Rev. Tuber- 
cul. 61, 1 (1950}. - Ct. DOMAGK, Amer. Rev. Tubercul. 61, 8 (1950). 

2 N. P. Buu-HoL N. D. X u o ~ ,  J. M. GAZAVE, L. ScnEMBRL 
N. H. NA~t, and C. T. LONG, Bull. Soc. chim. France 1956, 363. - 
R. DoNovIclL F. PANSY, G. STRVCKER, and J. BERNSWlN, J. Bact. 
89, 667 (1950). - D. HAMRE, J. BERNSTEIN, and R. DONOVICK, j. 
Bact. 59, 675 (1950). - H. H. ~ox, J. org. Chem. 17, 555 (195¢2). - 
T. S. GARDSER, F. A. SMITh, E. WENIS, and J. L~ ,  J. org. Chem. 
16, 1121 (1951). - E. HOG~ARTH, A. R. MART~N, N. E. StOREy, and 
E. H. P. Yous~, Brit. J. Pharmacol. 4, 248 (1949). - A. R. MAR~IN 
and G. T. STeWaRT, Brit. J. exper. Path. 31, 189 (1950). 

a j .  p. Jom~ and N. P. Buu-HoL Ann. Inst. Pasteur 72, 580 
(1946). 

was  dec ided  to  p r e p a r e  t h e  r e l a t e d  4 - A r y t t h i o s e mi c a r -  
baz ides  a n d  4 - A r y l t h i o s e m i c a r b a z o n e s  a n d  i n v e s t i g a t e  
t he i r  ac t iv i ty .  

4 - A r y l t h i o s e mi c a r b a z i d e s  w e r e s y n t h e s i z e d  b y  ac t ion  
of 50% aqueous  h y d r a z i n e  h y d r a t e  on an  a lcohol ic  
so lu t ion  of t he  c o r r e s p o n d i n g  i s o t h i o c y a n a t e s .  4-Aryl -  
t h i o s e m i c a r b a z o n e s  were  s y n t h e s i z e d  b y  boi l ing  the  
equ imola r  a m o u n t s  of the  a l d e h y d e  or  k e t o n e  a n d  t h e  
c o r r e s p o n d i n g  4 - A r y l t h i o s e m i c a r b a z i d e  in 96% e t h a n o l  
for  5-10 min.  F o r  pur i f ica t ion ,  t h e  o b t a i n e d  d e r i v a t i v e s  
were  r ec rys ta l l i zed  f rom e thano l .  A m o n g  m a n y  of t hese  
subs t ances ,  t h a t  w i t h  t he  m o s t  p r o n o u n c e d  t u b e r c u l o -  
s t a t i c  a c t i v i t y  are  l is ted in t he  Table .  

The  t u b e r c u l o s t a t i c  a c t i v i t y  was  m e a s u r e d  in vitro on  
t h e  l iquid  cu t tu re  m e d i u m  Sula w i t h  t he  s t r a i n  of  My¢o: 
bacterium tuberculosis H 37Rv. As re fe rence  s u b s t a n c e  
S o l v o t e b e n  ( d i e t h y l a m m o n i u m  sal t  of t h e  t h i o s e m i c a r -  
b a z o n e  of B e n z a l d e h y d e - 4 - c a r b o x y l i c  acid) was  used.  
The  i n c u b a t i o n  t e m p e r a t u r e  was  37°C a n d  t h e  incu-  
b a t i o n  t i m e  was  14 days .  The  co r r e spond ing  s u b s t a n c e s  
were  d i sso lved  in a c e t o n e  to  get  t he  a p p r o p r i a t e  con-  
c e n t r a t i o n s  and  a d d e d  in t he  des i red  a m o u n t s  to  5 ml  
of t he  cu l tu re  m e d i u m .  

I t  has  been  s t a t e d  t h a t  t h i o s e m i c a r b a z o n e s  exe r t  t he i r  
a n t i m i c r o b i a l  ac t ion  b y  f o r mi n g  coppe r  chela tes* a n d  
th is  has  been  o b s e r v e d  also wi th  all above  s t a t e d  
c o m p o u n d s  wh ich  gave  p r e c i p i t a t e s  w i t h  a v a r i e t y  of 
m e t a l  ions. 

I t  i s  i n t e r e s t i n g  to  f ind  a m o n g  these  s u b s t a n c e s  t h a t  
s o m e  e x h i b i t  a t  l eas t  as g r e a t  t u b e r c u l o s t a t i c  a c t i v i t y  as 
C o n t e b e n  or  S o l v o t e b e n  a n d  4 - P h e n y l t h i o s e m i c a r b a z i d e  
p r o v e d  to  be  pa r t i cu l a r l y  e f fec t ive  in vitro. 

Tes t s  w i th  o t h e r  r e l a t ed  c o m p o u n d s  of th is  series a r e  
in progress .  
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4 E. CARL and P. MARQUARDT, Z. Naturforsch. 4B, 280 (1949). - 
H. W. GAUSMAN, C. L. RHYKERD, H. R. HINDERLITER, E. S. SCOTT, 
and L. F. AUDRIETU, Bot. Gaz. 114, ~9f$ (1953). - K. LIEBERMZISTER, 
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Substance 

4-Phenylthiosemicarbazide 
4-o-Tolylthiosemicarbazide 
4-m-Tolylthiosemicarbazide 
4-p-Tolylthiosemicarbazide 
Anisaldehyde-4-phenylthiosemicarbazone 
Vanillin-4-l?henylthiosemicarbazone 
Cycloheptanone-4-Phenylthiosemicarbazone 
p -Aminoben zaldehyde-4-Phenylthiosemicarbazone 
p-Chloroaeetophenone-4-Phenylthiosemicarbazone 
PiperonalS-Phenytthiosemicarbazone 
Benzaldehyde-4-Phenytthiosemicarbazone 
Furfuraldehyde-4-Phenylthiosemicarbazone 
Cyclopentanone-4-Phenylthiosemicarbazone 
Cyclohexanone-4-Phenylthiosemicarbazone 
Anisaldehyde-4-p-Tolylthiosemiearbazone 
p-Aminobenzaldehyde-4-p-Tolylthiosemicarbazone 
p-Chloroacetophenone-4-p-Tolylthiosemicarbazone 
Furfuraldehyde-4-p-Tolylthiosemicarbazone 

Melting 
point 
(°C) 

140 
147 
110 
138 
179 
179-80 
96 

188-9 
180 
198 
189 
186-7 
152 
111 
189-90 
173 
164-5 
162 

Formula 

C~HgNaS 
CsHnNaS 
CsHnN3S 
CsHnN3S 
CxsH,~ON3S 
C,sH1502N3S 
Ct,H,sN s S 
C,~H,~N,S 
ClsHI~NsSC1 
C15HlsO~NsS 
CI~HIaNsS 
C12HnONsS 
CI~HIsNSS 
C,sH, vNsS 
C16H17ONsS 
CI~H16NsS 
C16Ht~N3 SC1 
C,sH,aONsS 

found 

Minimum 
Analysis, % S cone. for 

complete 
I calculated mhib.(~/ml', 

19.25 
17.80 
17.60 
17.72 
11'27 
10.68 
12.26 
11,66 
10.72 
10.67 
12.48 
13.19 
13.60 
12.78 
10.82 
11.42 
10,17 
12.50 

19.17 0,1 
17.69 < 5  
17.69 3 
17.69 5 
11.23 5 
10.64 10 
12.27 10 
11.86 5 
10.55 5 
10-71 <10  
12-56 5 
13-07 5 
13.74 <:10 
12.96 10 
10-71 < 5 
11-27 <: 5 
10.09 3 
12-36 < 1 


