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PURIFICATION AND CHARACTERIZATION OF A HIGH Km ALCOHOL 
DEHYDROGENASE FROM MOUSE LIVER 

T.Haseba, K. Hirakawa, Y. Tomita, T. Watanabe 
Dept. of Legal Medicine, Nippon Medical School, Tokyo, Japan 

~ kinds of alcohol dehydrogenase(ADH) isozyme in mouse liver 
have been reported ~y the e 1 ectroJiioretic stud i es us i ng cell u lose 
acetate plates at pH 8.5. By ADH activity staining at pH 8.0, 
one afthEI!J has been observed near the cathode, using ethanol as 
substrate, and the other near the anode, using hexenol. 

In this study, NAD-containing m~ gel electrophoresis at pH 
9.7 was used and ADH activity was stained at pH 10.7, using 
ethier hexenol or ethanol of high concentration, and three ADH 
isozymes were found in mouse(ddY strain) liver extracts . Then 
these three isozymes were purified and characterized. 

Result: The anodic(PI) and the cathodic(PIT ) bands were found 
as main broad ones, and the middle bands(PIll) as a weak one. At 
low concentration of ethanol as substrate, it was difficult to 
detect PI band. Three ADH isozymes were separated one another by 
CM-chromatographyand purifi ed by Bl ue sepharose affi nity chroma­
tography. By electrophoresis after purification, both PI and PII 
were found to be composed of several bands, which suggested the 
existence of variant forms in each of these two isozymes. 

The physical and kinetic properties of PIT and PIll were simi­
lar each other and also to the other mammalian liver ADH, as re­
ported earl ier in detail, whereas PI was different from them 
with respect to following properties: acidic isoelectric points 
(pI 5.3-6.4), very high Km for ethanol(6.7M) and resistant to 
pyrazole inhibition. PI was further purified by preparative 
electrophoresis on polyacrylamide gel (pH 8.9) until it was immu­
nologi ca lly homogeneous. By the double diffusion test using 
ant-PI, it was revea l ed that PI is different immunologically 
from PIT and PIll. Moreover, by the antibody inhibition tests, it 
was suggested that PI contributes to the cytoso l ethanol oxida­
tion in about 10% and to its hexenol oxidation in about 70%. 
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ISOELECTROPHORETIC ACIDIC ISOENZYME OF HUMAN RIBONUCLEASE 

S.Hishiki, T .Kanno* , K.Sudo* , S.Sakaguchi 
2nd Dept . of Surgery , *Oept . of Laboratory Medine, Hamamatsu 
University School of Medicine , Hamamatsu, Japan. 

I n our previous study , isoelec t rophoretic heterogeneities 
were observed in serum and tissue Ribonuclease ( RNase), and 
acidic RNase was detected in serum of the patients with pan­
creatic carcinoma and hepatoma . The aim of this study was to 
investigate the heterogeneities of the enzyme and to charac­
terize acidic RNase as carcinofetal protein . 
MATERIALS AND METHODS The activity of RNase was measured with 
Poly(C} as substrate. Examined samples were serum , tissue and 
pancreatic juice. Serum was obtained from normal persons and 
patients with various diseases. The RNase activit y of tissue 
was estimated with crude extracts of homogenized samples ob­
tained from surgica l specimens and feta l organs. The separation 
of this enzyme was performed by isoelectric focusing method 
using LKB 8100 Ampholine electrofocusing column. 
RESULT Tissue RNase activities in pancreatic cancer (mean±SD ; 
n-4,49 . 9±36 . 9) and fetal pancreas (n=4,17.0±24 . 0) were signifi­
cantly low as compared with adul t pancreatic tissue (n=5 , 742 . 6 
±432 . l). Three main fractions of RNase , basic(pI 9 . 4 },neutral 
( pI 6.3 ) and acidic( pI 4.6 ) , were separated by isoelectric 
focusing . The basic and neutra l isoenzymes were observed i n 
serum and normal pancreatic tissue. In contrast , this acidic 
isoenzyme appeared in t he sera of patients with pancreatic 
cancer and hepatoma. Moreover , this acidi c fractions were 
exc l usively detected in the tissues of pancreatic carcinoma, 
hepatoma and fetal organs . 

CONCLUSION Acidic RNase was a unique 
tissues of pancreatic carcinoma , hepatoma 
was proved as a carcinofeta l protein. 

isoenzyme found in the 
and fetal organs, and 
The detection of this 

isoenzyme is usefull for the diagnosis of pancreatic cancer and 
hepatoma . 
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INCIDENCE OF ENZYME-LINKED IMMUNOGLOBULIN IN RUMAN SERUM 

H. Shibata, T. Tozawa, K. Taishi, K. Hayashi, S . Morita , 
R. Sa tho and R. Okasaka 
Section of Clinical Laboratory, Hyogo College of Medicine., 
Ryogo, Japan. 

Although incidences of various kinds of enzyme-linked im­
munoglobulin(Ig) in human serum has been reported, they could 
not be compared each other, because methods for the detection 
and analyzed samples were different . For comparing the inci­
dence of enzyme-linked Ig, lactate dehydrogenase(LDR)-, 
alkaline phosphatase(ALP)- and amylase(AMY)-linked Ig were 
examined in the sera from the same patients' group , simulta­
neously. 

Samples were obtained from patients' sera submitted for 
HBs-antigen test in our laboratory. ALP activity on the pre­
cipitate was examined for the detection of ALP-linked Ig 
after immunoelectrosyneresis(IES} with antisera to both light­
chains . Both identifications of class and type of ALP-linked 
Ig were performed by immunoelectrophoresis(IEP) and IES. 
Abnormal patterns of LDH- and AMY-isoenzymes were found by 
isoenzyme analysis on cellulose acetate membrane. Ig linked to 
LDH or AMY was detected by rEP or immunoprecipitin reaction 
,n free liquid media(IPR). 

In seri es of 10,000 patients, there demonstrated ALP-linked 
Ig in 33(0 .3 3%) and LDR-linked Ig in 29(0 . 29%). AMY-linked Ig 
was found in 14 out of 6 , 000 patients(0.23%). These patients 
were arranged in relation to their age. The age where the most 
number of patients was found was seventies in ALP- linked Ig 
( 10 patients) and sixties in LDR-linked Ig(9 patients). AMY­
linked Ig was found most(3 patiwnts) in fifties and sixties, 
respectively . Male patients with enzyme-linked Ig were more 
than female ones in every enzyme . The isotype of enzyme- linked 
Ig which was found in the highest incidence was IgG-lambda in 
ALP(45%) , IgG-kappa and lambda in LDR(3 1%) and IgA-kappa in 
AMY(43%) . 

Memo: 

- 34 -



Isoenzyme 
May 10 (Tue ,) 14 :15 - 14:30 

MITOCHONDRIAL CREATINE KINASE IN HUMAN TISSUE 

T. Yasui, R. Uzawa, S. Ishizawa, y, Takagi, O. Senju, 
T. Hayama, K. Gomi and T. Ishii 
Dept. of Clini ca l Pathology, Showa Univ. Sch . Med., Tokyo, 
Japan. 

Creatine kinase (EC 2.7.3.2) has three isoenzymes , namel y 
CK-BB(CK1), CK - MB(CK2) and CK -MM (CK 3). Recently, many inves­
tigators have reported another type of CK from mitochondria. 
We purified CK in mitochondria (CKmi) from variou s human 
tissues and studied their enzymatic physic oc hemi cal and immu­
nological properti es . 

(MATERIAL S AND METHOD) 
CKmi was extracted from mitochondria l fraction obtained by 

the ultracentrifugal fract ionat ion method as previ ous ly re­
ported? Electrophoresis with agarose gel and inhibition 
studies with anti-M antibodies were carried out as pr eviously 
descri bed~) 

( RESULTS) 
CKmi in skeletal muscle, in heart and in brain were mi­

grated CK -MM position on agarose gel electrophoresis, and they 
were not inhibited with anti-M antibodies. The apparent mo ­
l ecular weight of CKm i in three tissues estimated by Sephadex­
G-200 column chromatography were indi cated about 370.000 
dalton. Apparent Km value of CKmi for creatine pho sphate were 
2.66 x 10'J(skeletal muscle), 1.67 x lO-J(heart) and 9.8 x 10-+ 
(brain) mol!l, respectively. Activat ion energies of CKmi ac­
cording to Stein et al~ was over 100 kJ!mo l. 

( REFERENCE) 
1. Yasui, T., et al.:Jan. J. Clin. Pathol., 30(suppl):91, 

1982. 
2. Ste in, W., et al.:Clin. Chern., 28:19, 1982. 
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