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Enzymaktivitäten der menschlichen Leber 
bei Hyperthyreose und Hypothyreose* 

Enzyme Activities of Liver from Thyrotoxic and Hypothyroid Patients 

J . NOLTE, B. BACHMAIER, B. BAUER, P. KIEFHABER, D. PETTE und P. C. SCRIBA 

F a c h b e r e i c h B i o l o g i e , U n i v e r s i t ä t K o n s t a n z und I I . M e d i z i n i s c h e K l i n i k , U n i 

v e r s i t ä t München 

M i t 1 A b b i l d u n g 

Summary 

I n t h y r o t o x i c o s i s t h e a c t i v i t y o f PGM was d e c r e a s e d , t h e a c t i v i t i e s o f GAPDH, 

PEP-CK, ME and CAT were i n c r e a s e d and t h e a c t i v i t y o f GP-OX was unchanged. 

Methode 

L e b e r s t a n z z y l i n d e r -wurden s o f o r t i n f l ü s s . N 2 g e f r o r e n . D i e Bestimmung d e r 

E n z y m a k t i v i t ä t e n e r f o l g t e i n d e r S e d i m e n t s - und Ü b e r s t a n d s f r a k t i o n des Gesamt-

homogenats ( 2 ) . - R a d i o j o d t e s t wie ü b l i c h . 

E r g e b n i s s e 

H y p o t h y r e o t e P a t i e n t e n (N = 7 , PB 1 2 7 I = 1.3 ± 0.6 ug . / . {= x ± s } , s o g . 

f r e i e s T 3 - 1 2 5 J = 10.1 ± 1.3 . / . ) , V e r g l e i c h s k o l l e k t i v b e s t e h e n d aus P a t i e n t e n 

m i t d i s k r e t e m Leberparenchymschaden (N = 19» PB 1 2 7 I = 5.6 ± 2.1 , s o g . f r . T 3 

- 125j = 1 T > 5 + 2,5) u n d h y p e r t h y r e o t e P a t i e n t e n (N = 18, PB 1 2 7 I = 11.11 ± 

3 . 3 , sog. f r . T 3 - 1 2 5 J = 3 i*. i* ± 8 . 6 ) . B e i H y p e r t h y r e o s e (Abb. 1) e r n i e d r i g t e 

P G M - A k t i v i t ä t ( G l y c o g e n o l y s e ) und e r h ö h t e GAPDH ( G l y c o l y s e ) , HK ( G l u c o s e p h o s -

p h o r y l i e r u n g ) und G -6-P DH ( d i r e k t e G l u c o s e o x y d a t i o n ) e r s c h e i n e n u n v e r ä n d e r t . 

PEP-CK ( G l u c o n e o g e n e s e ) , b e i H y p o t h y r e o s e v e r m i n d e r t , b e i H y p e r t h y r e o s e e r h ö h t , 

m ö g l i c h e r w e i s e i n Zusammenhang m i t e r h ö h t e m e f f e k t i v e m C o r t i s o l s p i e g e l (Hypo

t h y r e o s e : f l u o r i m e t r i s c h e s S e r u m - C o r t i s o l = 17.^ ± 2.7 Pg . / . , s o g. f r . C o r t i 

s o l = 13.1 ± 3.5 •/•; H y p e r t h y r e o s e : S . - C o r t i s o l : 15,0 ± 6.U yg . / . , s o g . f r . 

C o r t i s o l 16.9 ± 8.9 . / . ) und d e r v e r m i n d e r t e n I n s u l i n e m p f i n d l i c h k e i t ( i . v . G l u -

c o s e - B e l a s t u n g b e i H y p e r t h y r e o s e (U). 

E n z y m a k t i v i t ä t e n des C i t r a t c y c l u s m i t Nebenwegen u n v e r ä n d e r t ( C E , T-IDH, GOT, 

MDH, SDH). 

ME b e i h y p e r t h y r e o t e n P a t i e n t e n e r h ö h t . HAD ( F e t t s ä u r e o x y d a t i o n ) u n v e r ä n d e r t . 

CAT ( e x t r a - i n t r a m i t o c h o n d r i a l e r A c e t y l t r a n s p o r t ) b e i H y p e r t h y r e o s e e r h ö h t . 

Ü b e r r a s c h e n d e r w e i s e i s t d. A k t i v i t ä t d. GP-OX b e i h y p e r t h y r e o t e n P a t i e n t e n 

n i c h t e r h ö h t . B e i H y p e r t h y r e o s e k e i n A k t i v i t ä t s a n s t i e g der GP-OX. R ü c k s c h l ü s s e 

aus Befunden an d e r R a t t e n l e b e r ( s t a r k e E r h ö h u n g d e r GP-OX) s i n d im F a l l e d e r 

m e n s c h l i c h e n H y p e r t h y r e o s e n i c h t z u l ä s s i g . 

A b k ü r z u n g e n 

PGM (Phosphoglucomutase EC 2 . 7 - 5 . 1 ) , HK (Hexokinase EC 2 .7 . 1 . 1 ) , G-6-PDH 

* M i t U n t e r s t ü t z u n g d. DFG, SFB 51 München. K. GERBITZ, K o n s t a n z , danken w i r f ü r 

d i e ü b e r l a s s e n e n CAT-Werte. 
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Abb. 1. E n z y m a k t i v i t ä t e n i n m e n s c h l i c h e n L e b e r s t a n z z y l i n d e r n 

(Glucose-6P DH EC 1.1.1.1*9), GAPDH ( G l y c e r i n a l d e h y d ~ 3 P DH EC 1 .2.1.12), FDP-

ase ( F r u c t o s e d i p h o s p h a t a s e EC 3 .1 .3.11) , PEP-CK ( P E P - C a r b o x y k i n a s e EC U.1.1. 
31), M E ( M a l i c enzyme EC 1.1.1.1*0), CE ( c o n d e n s i n g enzyme EC U. 1 .3 .7h T-IDH 

(TPN-spez. I s o c i t r a t DH EC 1.1.1.1*2), GLUDH (Glutamat DH EC 1.1*. 1 .2), GOT 

( A s p a r t a t a m i n o t r a n s f e r a s e EC 2 . 6 . 1 . 1 ) , MDH (Ma l a t DH, EC 1 .1 .1 .37), GDH ( G l y -

c e r i n - 1 P DH EC 1 . 1 .1 .8), HAD ( 3-Hydroxyacyl-CoA DH EC 1 .1 .1 .35). CAT ( C a r n i -
t i n a c e t y l t r a n s f e r a s e EC 2 . 3 . 1 . 7 ) , GP-OX ( G l y c e r o l - P DH EC 1 . 1 . 9 9 - 5 ) , SDH 
( S u c c i n a t DH EC 1 .3 .99.1) . 
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