
_ V a l ~ m ~ 4 L - n ~ , - a  .-;.- ;,.- " " i  : - ;~ • .. ~. " y~S-;~E~-rE~s ; . . . .  " " -- i .  - -. . - . :  ~ '. - " . . .M~.  y . i 9 7 ~  - 

• ':.-?: i M M u N O C H E M I C A L  T ] T R A T I O N . O F . L i V E R  G L u c O K ] N A S E  F R O M  N O R M A L ;  :--. ; 
: . . . . . . ; . .  • ..-.. , , . . . . . .  r . FASTED,"  A N D  D I A B E T t  C R A T S  .-  . . 

.- -" . " L y m a n  C L A R K - T U R R ] ,  J o s e  P E N A ~ D A * ,  EHafi~ R ~ B A J I L L ~  a n d - H . e l l n ~ n  N_I .EMEYER " 
. Z ) e p a r t a m e n t o  ,de t f f o q u i m ~ c a ,  Fac12ttad de. 2~Iedi¢ina, a n d  D e p a r t a m e t ~ t o  -, - . 

" i : . : " . d e  B io log fa ,  Fa, eul , tad d e  ,LUene~a s, U)2h,ersMad d e  CJ~ile, G ~ l e  " " " 
. • . , ,  

• . . . 

. Received 22  February 1974 
. .  • ' : . . -  • : " . - • . - . ' .  . 

: . . . .  " . : :  i . - . .  . 
1. l n t r o d u c l i o n ,  c o r r e s p o n d  l o  c h a n g e s  i n  t h e  en- ' , , ,me p r o t e i n  is 

• . : . -: . " . . " " " - p r e s e n t e d  i n  th]g  report. 
Phospho~wlafion -of glucose Js nn adaptive functi,0n . 

i n  t h  e l i ve r  .of  r o d e n t s  n n d  o~her  rnanmmli :a  n spec i e s  - " " " . 
[ 1.]. ln-fact~ g ! u c o k i n a s e  w h i c h  is o n e  o f  f o u r  i soen-  2.  M e t h o d s  " 

z Y m e s " c a t a l y z i n g . t h i s  r e a c t i o n  1 2 ] ,  dec rea se s  ~ n a l l o x a n  . 
d i abe t i c . r a t s ,  a n d i n - n o r m a l  I a t s  w:]fich h a v e  'been de- 2, l= I m m u ~ e s e m m .  

;prived. o f  f o o d  o I  i ia-ve b e e n  f e d - ~ ' t h  .a .g lucose , f ree  " " R a t  l iverg l ,u .c0kinase  u~ed  ,tO p r e p a r e  t h e  a n t k ~ e ~ m  
d ie I  [3 - - .6 ] .  N o r m a l  Jeve.'ls-ot ~ 1he e n z y . m e  are  r e c o v e r e d  ~.as purJ.fi:cd a c c o r d i n g  to a pa'.cvionsay p u M i s h e d  p r o -  
f o l l 0 ~ n g a d m i n i s t r a f i o n  o f  g l u c o s e  a n d / o / i n s u l i n  ~[3-- :cedure  ,[2] ~ w i t h  m i n 0 i  mo:d i f i~a t ions ,  A n  i m m u n e  
6 ] ,  I~  ~pRe o f  t h e  •,time e l apsed  ~ipce t h e s e  ob~erva-  " s e l l l m  (an t i#Urcoki r lase  s e r u m ,  A G S  ~ )  w a s  o b t a i n e d  
itions w e r e  firs* m a d e  • the re  is still n o  g o o d  e v i d e n c e  f r o m  a goa-t w h i c h  w a s  inje.c~ed b y  t h e  in~tramusmflar  

".that chma.ges in  g l~coMnase ,  a c f i v i W  para l l e l  c h a n g e s  i n  xout.e a t  app i . ox ima te ly ,  o n e  m o n t h i n t e r v a ] s  w ] i h  t h e  
t h e  a m o u n t  o f  t h e  , enzyme  p r o t e i n ,  T h e  f a c t  t h a t  p u r i f i e d  gluc.:okinase e m u l s i f i e d  ~n .comp]e t , e  F r e u n d ' s .  

- a c t i n o m y c J n  D, p u r o m y c i n  .or c y c ] o h e x i m i d e ,  as  w.ell c o - a d j u v a n t .  T h e  s e r u m  u s e d  in  i n s  w o r k  Was o h .  
as  a m i n o  .acid a n d . n u c t e o l i d e  an.al~gs pa 'event  ~ u c ~ -  l a~ned  a f t e r  ~hree m o n t h s  o f  t r e a t m e n t .  T h e  i m m u n e  

kLuase in,crease af,te~ d e p l e t i o n [ 4 ,  5, 7 - , 9 ]  g iyes  pr.oie]n:s w e r e  p u r i f i e d  b y  p x e c i p ] t a t i 0 n  w i I h  a m m o -  

.suppor,t t o  ',the i d e a  t h a t  d e  n ovo  s y n t h e s i s  .of 1he on-  n i u m  s u l f a t e  i ;  1]  a n d  d i s so lved  i n  0 . 1 5  M N a C 1 .  
z y m e  is i m p l i c a l e  d in  i h a  t i nc rease .  T h u s ,  "the p h e n o -  : I m m u n e  p r o t e i n s  f r o m  a n .on -~mmun i~e d  g o a t  w e r e  
m o r t o n  i s - r e fe r r ed  t o  as  . e n z y m e  i n d u c t i o n . . T h e  W.e- ~ imflar ly  ~ b ~ a i n e d  t o  a c t  as  a con, ' trol .  ' " . 
f e r e n t i N / a b e ! i n . g  wi~h a4 G ] a b e l ] e d  a m i n o  ac id s  o f  a " .- 

l iver  p~o le in  f rac~i0n  e n r i c h e d  w i t h  g l u c b ~ a s e  d e - -  . 2 . 2 . L i ~ e r  e x t r a c t s  - " 

r i n g  i n d f l c t i o n  ;0f•the e n z y m e ,  g~'¢es fur.timex s u p p o r t  I o .  " ' .. R a t s  w e i . ~ g  a b o u t  2 0 0  .g were. u sed .  A n i m a l s s u b -  
- thai  c o n i e n t i o n .  I[ 1,0]. - . . . .  - m i t t e d  t o  v a a i o t ~  e x p e r i m e n t a l  c o n d i t i o n s  ( t a b l e  1)i 
. - i m m u n o l o g i c a l  e v i d e n c e  ' tha t  cNanges  in  glue:old-  w e r e  : decap i t a t ed  a n d  ~he l ivers  e x c i s e d  mad k e p t  o n  - 

nase.  ac t iv i t ies  under vafi0u~s e x p e r i m e n t a l  c o n d i t i o n s  ~ce..]_ivei :ex~rac~tsexli ibif ing : the f o l i o w i n g  specif icao:  " 

" ; - . . . .- . . ~tions w e r e  p r e p a r e d :  i )  A b s e n c e  o f  l:6wrKin: h e x 0 k i -  
' , : i - .  ' . " "  " " -- " ' . n a s e s . 6 , p h o s p } i o g l u c o n a t e , d e h y d i 0 g e h a s e  a n d  s u g a r - : -  
: , ._ .  -_ ._ - ..- " -  . . . ,  ~ . -  .. . -  • : . :.-!- . dehyi~lr0gen~ses~- all-~0f wh ic lu -~mer fe re  w~h*he-Nueo-, ."  " . 

;l".orxeflues.t .0freprinl:s: Dr. Lyl_lian Clmrk-Tm-xi Ga,silla 122- : . ;. . " • '~, . - ; -  -. - . . . . .  " . . . : - . . . . .  " .. . 
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, , ~ , c o v e ~ y  o f  g l u c o M n a s e  T_his w a s  a c c o m p h s h e d  as 
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body w e i g h I )  - 

N , ~ m a l  ( 3 )  • - . i  . . . . . 2 . 7 1 1 ;  3 . 0 4 ;  3 . 7 4  

Fasling, 1 flay (2) 1.03; 1-04 
• F n s l S n ~ g .  2.  d a y s  t 2 ) *  .. : • - " - f k 3 ' O  " " - " 

l a a s f i n l g .  2 d t a y s ;  - x e f e e d i n g ~  ] , f l a y  (I.) 6 - 3  l " " " 

Diabetes, 1 -day (2)** !.5D " . 

D i a b e l e s .  2 d a y ' s  ( . 4 } * * *  O.~O; 1 . 3 8  

- N u m b , e l  ~f x a t 5  ~n t r a r e n l h e ~ e ~ .  
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: J ' h ~ . l i w e i  of l~x-o a a T a y n a ] s  w e _ e  p o o l e d  l o  P ~ e l ~ a ~ e  ~ h e  e x , r a c ~ _  , 

~-* D i a b e t ~  Was 5nduc~d t ~ y  the i l ~ ¢ l a ~ e n o ~ s  injectg.on of ~I;~m~,ozmt~,c~n (55 .~r 65 ~1~ " '. . 

p e r  k ~  b < ~ d y  w t ' g 3 a O  d i ~ s o a ~ - e f l  , in  c i t r a t e  b ta£~3er  p . 'H  4 . S . B . ' l ~ d  ~ u e o s e  c o n ~ e n  . . . .  

• tla~ionsat the ~lime of fleath were b~tween 35 0 and ,4DO mg !0ei 109 ~n]. " " 

T h e  i e s u l ~  ~ f  t h e  i m r n u n o c h e m i v a t  f i , I r a f i o n  o f  l i ' ~ e ;  e x ~ e l s  , f ~ o m  t h e ~ e  a , n i . ' m ~ h  a r e  .. 

p r e s e n l e d  ~ n  fig. t ] .  

EDTA**;  0.15 M K,Ct; 0.]  M glucose; 9 .004  M DTT, 
Af te r  centfifugation a~ 105 000 g for 20 na-,m, the  
s l ~ p e ~ a ~ a n l  f l u i d  w a s  c ~ h l o r n a t o g r a p h e d / h ! o n g h  a 

DEA_Gee'alMose (Sehleicher & Sehuell ,  l o t  2]  0g)  
c o l ~ a r x m .  , ( 1  X ] 7 cm) e q ~ a i t i b ~ a t e d  w i t h  t h e  B u f f e r  s o l u -  

t i o n .  A ~ a d i . e m  was  established f~om ,9. ! 5 ~e 0,5 M 
XC1 ha a similar-buffer solution in order  Io  .elme the 
e n z y m e .  T h e  , g h ~ , c , o M n a s e  p e a k  w a s  c o l l e c t e d  a n d  con- 

CentraIed ~ a sma~ D£AGc~el]a]ose c o l u m n  (1 X 4 
cm). 

2.3. Immun.oehemice] ~itralion 
The li'¢er ext rac ts  we.z,e ~]neuba ted with the anti- 

se,,vam ~n.a meclharn eon..tNn.~ng (final concemrations):_ 
,D.t M T f i s - H C 1 ,  pH 7,5; 0.0D1 M EDTA; 0.]5 M 

uehydzogenase '(Boe'.hfinger} a~d NAi2~:(Sigmaj.  O ne  
uni t  o f  ~ucoMnase- is  th~ a m o u n t  o f  e n z y m e  cataly- 
zing tl~e phosphory]a f ion  of I ~um~t ofg~uc-ose .in ! 
rain at 30%C unde~ ~he conga t iom used [2 ] .  

3. Resul*s .and dlse .~ssion 

t~c~ hnrm-noen,emicaI behaviour  w.hen used ~o t i traie 
the  specific antiserum, h,~ fact the  same eq~iv~flen¢~ 
p ~ i n i  w a r  o b ~ . a i n e d  ~ t h  ] ~ v : a x  e x t r a c t s  p r e p a r e d  f r o m  

normal,  fast,of, andd~abet ie  rats,  as ~ve~ as f~oyn a~j- 
male refed af ter  t w o  days o f  st~.r;afion. The  r e s u l a  

K C I ;  0.1 M ~ u c o s e ;  0 .003 M D T I .  The mix tures  con- ".indicate that  glueoMn, use activities c o n e s p o n d  ~ i t  
taining a FLx,ed a,reount o f  A G S  ant: ~'afiab]e amoun t s  " cases wi th  equivM,ent antigen ac.dvifies. 
a f  ~ucoMnase  un i t s  were ~ncubaled ~aI 3 0  rain a-f - G]ucokinRse incuba ted  ~,.lhou/: A G 3  (fig. t )  ~z"~r~lh 
37 C and 1hen 1,ef~ ove lmght  in ~ e ] ~ n g  Joe. A£t.ei con-  irnmnnoDroteins ob ta ined  f rom z n6n  ~rnmx~r~ized go,at 
t f i fugalion;  conv,en~-ent a] iquots  f rom the supelnat~_ut {not  shown)  did no t  deC~ease.dU#mg *he m,cnbatio~a 
fluid, were taken ~or dupl ica te  ~ucc,  Mnsse assays. However ,  an inacdyaf ion  was observed When eitheI 
:Glueokinase act ivi ty Was meas.uz~ed in a Gi~ford spot.  ~ a e o s e  o.~ DTT ~v.ere wSthflraWn f rom :~he mixture .  

-** Abbiev~fions used: AGS,-amigllacokJnase son, m; EDTA, se~ .m [ t 2] .  A m o C o  detai led ~ccount  o f  'lhe-px0pe~- - 
- e ~ h y } e n e f l i ~ m i n o i e t r a ~ t a t e -  D ' I ' T ~  0 _ i ! h i o i ] a i e i ~ l  - " t i e s  of lhe~an t~se~a lnwJ l I  b e  nb],Sshefl e lseWhele  ' " 
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