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Fig. 1. LDH-Isoenzyme aus menschlichen Fibroblasten (Kontrolle). 
Aerylamidgelelektrophorese Densitometrie 

Fig. 2. LDH-Isoenzyme aus menschlichen Fibroblasten (DMBA- 
behandelt, 0,1 ~xg/ml). 
Acrylamidgelelektrophorese Densitometrie 

nol ischer  oder  chinoider  Na tu r ;  in ihrer  Wi rkung  sind sie 
jedoch meis t  geringer  als ihr Ausgangsprodukt% 

In  unseren  Versuchen  wurde  das L D H - I s o e n z y m -  
mus te r  durch  DMBA nich t  ver~nder t ,  doch  t r a t e n  E n z y m -  
ak t iv i t~ t sve rminde rungen  in den einzelnen Banden  unter -  
schiedlich auf. Paral lel  dazu war  auch die P ro te insyn these  
innerha lb  der  L D H - I s o e n z y m b a n d e  ve rminder t .  Ob eine 
spezifische 1Regulationsst6rung durch  kanzerogene Sub- 
s tanzen  auf t r i t t ,  soll in wei teren  U n t e r s u c h u n g e n  an 
anderen  E n z y m s y s t e m e n  geprfif t  werden  a~ 

Summary. The effect  of 7, 12-Dimethylbenz(a)an thra -  
cene (DMBA) on the  ac t iv i ty  of lac ta te  dehydrogenase  
{LDH)-isoenzymes was  s tud ied  in h u m a n  f ibroblas t  
cultures.  3 i soenzyme componen t s  were separa ted  by  
discelectrophoresis .  A clear reduct ion  in the  enzyme-  
ac t iv i ty  of the  first  and  th i rd  c o m p o n e n t  was observed,  
while the  o ther  f rac t ion  was l i t t le or not  affected.  The 

incorpora t ion  of rad ioac t ive  amino  acids in pro te ins  of 
the  L D H - i s o e n z y m e  bands  shows the  same t rend .  
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I n f l u e n c e  of  D i u r e t i c s  o n  R e n a l  C a l c i u m  E x c r e t i o n  

Since under  condi t ions  of osmot ic  diuresis renal  Ca 
clearance is a funct ion  of Na  clearance (WALSER1), it  m a y  
be expec ted  t h a t  diuret ics  also influence calcium excre- 
tion. A n u m b e r  of publ ica t ions  show evidence of changes  
in Ca excre t ion  af ter  admin i s t r a t ion  of various diuret ics 
(LAMBERG and  KUHLBACK ~", SCHIRMEISTER and WILL- 
MANN 3, HKNzE and SEYBERTH 4, DUARTES). Diuret ics  
m a y  affect  Ca excre t ion  by  act ing on Na excre t ion  or by  
affect ing di rec t ly  the  tubu la r  Ca t ranspor t .  In  our paper  
we are t ry ing  to answer  the  ques t ion to w h a t  ex t en t  the  
e levated Ca excret ion found af ter  a single dose of various 
diuret ics  is condi t ioned  by  the i r  na t r iure t ic  effect.  

The inves t iga t ions  were made  in 50 h e a l t h y  subjects  
under  the  condi t ions  of ma in ta ined  wa te r  diuresis. The 
init ial  wa te r  load was 20 ml/kg body  weight .  The urine 
was collected by  spon taneous  mic tur i t ion  af ter  10 15 rain 
intervals.  Af ter  s tabi l iza t ion of the  diuresis dur ing the  

control  period,  the  diuret ic  was adminis te red .  The fol, 
lowing diuret ics  were t es ted :  ace tazolamide  (i.v. 250 rag), 
aminophyl l ine  (i.v. 0.24 g or oral ly 0.3 g), e thacryn ic  
acid (i.v. 1-10 mg), furosemide (i.v. 1-20 mg) and  chloro- 
th iaz ide  (i.v. 250 rag). 

In  addi t ion,  in ano the r  group of 10 hea l thy  subjects ,  
tile Ca and  Na excre t ion  was  inves t iga ted  after  a single 
wa te r  load and af ter  infusion of a 10% manni to l  solution. 
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Diuretic Period V CCr Uca 'V UNa'V CH~ 0 r 
nll/min ml/min ~Eq/min [xEq/min ml/min 

per 100 ml Ccr per 100 ml Ccr per 100 nfi CCr 

Acetazolamide C 13.1 (4- 1.8) 128.2 (4- 32.5) 3.4 (~  1.5) 113.9 ( •  48.3) 8.0 (4- 2.3) 0.7013 
D 18.4 ( •  2.8) 131.5 (4- 30.2) 5.0 (4- 2.8) 334.6 (4- 92.0) 9.8 (4- 2.4) 

Aminophylline C 12.7 ( •  2.1) 114.0 (4- 31.0) 4.7 ( •  2.2) 128.9 (4- 57.1) 8.9 (4- 2.4) 0.7296 
D 17.7 (4- 4.0) 108.7 (4- 32.6) 11.4 (4- 6.7) 328.1 (4- 160.4) 12.4 (4- 4.1) 

Ethacrynic acid C 10.0 (4- 2.6) 119.3 (4- 33.7) 3.4 (4- 2.8) 102.5 (4- 50.6) 6.7 (4- 3.0) 0.8914 
D 14.3 (4- 4.4) 121.7 (4- 35.4) 14.0 (4- 8.5) 654.8 (4- 301.1) 6.3 (4- 2.2) 

Furosemide C 12.0 (4- 3.3) 132.0 (~= 37.0) 3.3 (4- 1.5) 115.0 (4- 58.3) 7.2 (4- 2.7) 0.8911 
D 17.4 (4- 7.0) 131.8 (4- 44.8) 21.0 (4- 16.0) 725.5 (4- 516.2) 6.8 (4- 3.3) 

Chlorothiazide C 12.6 (4- 3.5) 119.6 (4- 28.7) 4.1 (4- 1.1) 121.6 (4- 43.1) 7.7 (4- 1.7) 0.6258 
D 17.3 (4- 4.0) 107.0 (4- 24.9) 6.3 (4-2.1) 632.6 (4- 177.5) 9 . 2  (4- 2.2) 

Mannitol ~ 8.2 (6.0-12.0) 129.0 (95.4-156.0) 6.9 (3.0-12.9) 321.0 (144.6-468.9) - 0.7695 

c, control period; D, period after the administration of diuretic; r, correlation coefficient UCa. V vs UNa' V. ~ Average values at maximum 
urinary flow, the range of variation is quoted in brackets. 

T h e  e x a m i n a t i o n  w a s  m a d e  in  t h e  m o r n i n g  fas t ing ,  t h e  
d i e t  on  p r e v i o u s  d a y s  c o n t a i n e d  a n o r m a l  a m o u n t  of  
NaC1 a n d  p r o t e i n .  I n  u r i n e  a n d  p l a s m a  s a m p l e s  t h e  Ca 
c o n c e n t r a t i o n  (P~IBIL ~) as  wel l  as  t h e  N a  (on a f l a m e  
p h o t o m e t e r )  a n d  e n d o g e n o u s  c r e a t i n i n e  c o n c e n t r a t i o n  
(BONSNES and TAUSSKY 7) were assessed. 

We found that all tested diuretics produced an increase 
in the Ca excretion in a linear relation with the Na 
excretion (see the Table; the regression lines are illus- 
trated in the Figure). The increment of Ca excretion in 
relation to the increment of Na excretion was not the 
same for all diuretics. It was significantly higher for 
aminophylline and furosemide (p < 0.001) than for the 
remaining diuretics. It was also found that this increment 
was significantly smaller after the administration of 
chlorothiazide (p < 0.01) than after the remaining diuret- 
ics. With regard tO the changes assessed during infusion 
of a hypertonic mannitol solution, it was found that Ca 
excretion for a given level of Na excretion was significantly 
higher after the administration of aminophylline and 
furosemide (p < 0.05) ; it did not differ significantly after 
the administration of ethacrynic acid and acetazolamide 
and was significantly smaller after the administration of 
chlorothiazide (p < 0.005). 

The increased Ca excretion is not merely a function of 
dinresis, as is apparent from the fact that under condi- 
tions of high water diuresis (during the control period) 
the Ca excretion is not significantly raised. The different 
relationship between Ca and Na excretion after adminis- 
tration of different diuretics is not connected with their 
mode of action on the clearance of osmotically free water 

(OHio). 
B a s e d  o n  t h e s e  f i n d i n g s  we  m a y  c o n c l u d e  t h a t  t h e  

i n c r e a s e d  Ca e x c r e t i o n  a f t e r  a d m i n i s t r a t i o n  of  t h e  i nves t i -  
g a t e d  d i u r e t i c s  is in all  i n s t a n c e s  a f u n c t i o n  of  t h e  r a i s ed  
N a  e x c r e t i o n ;  h o w e v e r ,  o b v i o u s l y  t h i s  is n o t  t h e  o n l y  
f a c t o r  in  all  i n s t ances .  T h e  d i f f e r e n t  w a y  in w h i c h  t h e  
d i u r e t i c  i n f l uences  t h e  Ca e x c r e t i o n ,  does  n o t  d e p e n d  on  
t h e  p a r t  of  t h e  n e p h r o n ,  w h e r e  i t  i n f l uences  N a  a b s o r p t i o n .  
I f  we  a d o p t  t h e  i d e a  t h a t  c h a n g e s  in  C a  e x c r e t i o n  a f t e r  
t h e  m a n n i t o l  i n f u s i o n  a re  m e r e l y  a f u n c t i o n  of  N a  exc re ,  
t i o n  (WALSER 1, SCHDCK a n d  CORTS), we  m a y  a s s u m e  
t h a t  c h a n g e s  in  t h e  Ca e x c r e t i o n  a f t e r  e t h a c r y n i c  ac id  
a n d  a c e t a z o l a m i d e  a re  m e r e l y  a f u n c t i o n  of  N a  e x c r e t i o n  

wh i l e  f u r o s e m i d e  a n d  a m i n o p h y l l i n e  r e d u c e  t h e  Ca re- 
a b s o r p t i o n  b y  y e t  a n o t h e r  m e c h a n i s m ,  a n d  c h l o r o t h i a z i d e  
s t i m u l a t e s  t h i s  p r o c e s s  (it  r e d u c e s  t h e  e f f ec t  of  n a t r i u r e s i s  
on  Ca e x c r e t i o n ) .  
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Regression lines indicating relation between Na and Ca urinary 
excretions after the administration of diuretics and during mannitol 
infusion. 

Zusammenfassung. Die  r ena l e  K a l z i u m a u s s c h e i d u n g  
w i r d  be i  e i n m a l i g e r  i .v.  Z u f u h r  v a n  A m i n o p h y l l i n ,  F u r o -  
s emid ,  Etacryns~Lure,  A z e t a z o l a m i d  u n d  C h l o r o t h i a z i d  
e r h 6 h t .  Dies  k a n n  n i c h t  o u r  d u r c h  d ie  e r h 6 h t e  N a t r i u m -  
a u s s c h e i d u n g  e rk l ~ r t  w e r d e n ,  s o n d e r n  m u s s  m i t  d e m  d i rek -  
t e n  t u b u l ~ r e n  K a l z i u m t r a n s p o r t  i m  Z u s a m m e n h a n g  
s t e h e n .  
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