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cosaminidase. NAG) determination were ap-
plied in the patients with diabetes mellitus and
with hypertension for detecting the incipient
nephrological changes. The results showed
that this index was sensitive to detect the ear-
ly elevation of albumine excretion in urine and
has been proven to be a more valuable diag-
nostic tool in the early diagnosis of renal dam-
age than the tradtional urine protein test. As
the urinary lysosome enzyme (e. g. NAG) is
more specific and sensitive marker of renal
tubular injury, it is suggested to combine the

microalbumin and the enzyme assays to yield

more valuable informations. The serum type
N collagen determination with the enzyme im-
munoassay was performed simultaneously in
the same group of patients with diabetes melli-
tus. It was found that the mean value of
serum type N collagen was higher than that of
the control group. This index indicated the
dynamic process of collagen peptide synthesis
occurred in the basement membrane.

Key words microalbumin. N-acetyl-beta-D-
glucosaminidase, type N collagen. immuno-
diabetes melli-

turbidimetry, renal damage.

tus. hypertension
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WE S R Tk kB E LS BRG (CK) RI LB R I (CK-MB 1%, CK-MM 4],
HESRUAEGEEWRE R HEM, EREEERHSHT, 30min TH T H TR, REETHY CK-MB
7l TH#, CK-MB,, CK-MB, A & CK-MM,, CK-MM,, CK-MM; G4+ & &. CK-MB f1 CK-MM
LE R KA HERS A AR 2. 2U/L, 3. 2U/L. B RAGHRE, REHE ., ERELGT . THFHRNEE,

RAEFET R FMA.

X7 CK-MB I &, CK-MM T8, CK-MB [ 1§

AKULER%E (CK) FEH = T
(CK-BB, CK-MB fl CK-MM) 4. ifLF+
—f Ragts i CK-MB #1 CK-MM [&] Tig, E
fi1E RE ¥t — 2 2+ & CK-MB,, CK-MB, kI %
CK-MM,, CK-MM,, CK-MM, T & -2 H#f,
B A, SMELT 255 510 E CK-MB [{
THE§, CK-MB WAL F CK-MM I &Y, & e ik
HEUL FHRRBAERNY. MO AINED. i
FREECHAREREY S HXEFEEY
SrEETEK . REEARS, FHHRNEE. &
7| B 5. Exir Helena A F]# 4 #9 REP/EDC H
K & 45 BE 4 6] B 4 2 CK-MB A1 CK-MM
B, HEM RS TERFEMUSEAER. &

XABHFTEERAT EEN RN ELERE A,
AEXHEEEKXER, BIF4E 30min F5ER
SR, BRERAREEEEITEE,. N
fhik o B £ CK-MB [a] TE§, 1 H% A [& 8
5¢ i, CK-MB, CK-MM T A fy & il , BEH
fE, h#E, XEFRSHWAEE.
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AT 2117 BINGERIK RAWISHIBEE; 56
14 {8 H Beckman 2y 7] 4 7= Appraise &%
D1, 05 A

1.2
1.2. 1 BEASHE N Rz = o B AT T A

7= CK # % Beckman 22 8] Dri-STAT 17
&, R B 48 PO 1% 52 v A

1.2.2 HUKHEARSH W (pH7. 8) RIALH)
PR E IS MEok 4 i B2 (MOPS) 10. 46g 74 F 800ml
#KH, B 1mol/L NaOH B E pH7. 8. &5
nsK#E 1L.

1.2.3 ®HKEHEKZEGH (pHT7. 8) AJELHI
FRELE H Z 5.52g, L Z 8 6.18g, hOsK
800ml., #H#HIEHE, WHIFIAKE 1L.

1.2.4 DRREHEEEMCR MW (pHS6. 6) Y ELHl
B 2-FE-2-HE 1, 3H_F¥3.5g, EHZW
1. 55g, Wi 0.23g, BkM: 1. 7g, EDTAO. 55¢,
K 800ml, % ## 5 B 1mol/L 2 BR 1§ &
pH6. 6, E/FHKZE 1L.

2 A5 &

HUERAE#E 110mg. A0 B fs 48 E I 4% v it
11ml, 7E#KB TR ERSEES S EE
10cm X 10cm ) BEHEAR b, A H A HIG A 4 C
VKA 1 H8 B 30min 5.

TEE AP EE R R | — BB 10 %% 2cm b i%
—%% 2em X 12cm RIUEAE, ¥ HIEHGEEAK.
ANOTEGRAR L B — IR YRR (o
10 4~ lem X 6em @4 FL) . FER INEESLJE B #Y
AR, FEE—DIREFL b0 5—10pd RN I 7% .
EH 5 10min FBUE MR, B EEER
PR TE R K R g ie At E (T A=
ol 4 CHFIRK) . IFEFL S PHAR M. 7£FR . FH
WA SR IABE, FHREWE S 50ml, S
ZEH 12 BERKIEN. BIKEAMH: R
40mA , Bf[A] 30min. B Uk 45 R IE A AR R T
# Lo.5mICKEFRW 45 CIEF10—15minlg
FA LK PR EAR TET 30s, A% B30 A5 48 A e Al e 2 43t
T EEIT P MER 5 FROEKW. HK
Y H BT R K T 48 BRI 43 5045 3] CK-

MB [&] TE§ R H IR . CK-MM TR f &4 H.

3 £ =
3.1 SMEFESTERBEMNRITERNR
0]

El— 1 2 CK &%~ 1024U/L, CK-MB
] gL S CK &R 8. 8% (£990U/L) #Y
AMI ¥4, H 56 C K& 30min Y I i&HE1T 1%
PR, WS FEAS & 7 [A] 0 R BE R 5 45 SR Y
F2a).

#1 CK-MB B IHRETRNENEEE

CK-MB  CK-MBRITE  CK-MB, CK-MB;
/U«L-'  /CK EB/% /% /Y
90 8.8 58. 2 41.8
45 ‘9.0 59.8 40. 2
22.5 9.1 56. 5 43.5
11. 25 8. 6 55.4 44.7
5.6 8 3 60. 1 39.9
2.8 8.9 57.5 42.5
xts §.7840.29  57.9241.84 42.10+1.87
cv 3.3 3.2 1.4

#2 CK-MM TR H

2 CK &4 CK-MM, CK-MM; CK-MM;
/UL /% /% /%
1024 31.1 43.8 25. 1
512 32.3 44. 6 23.2
256 31.1 45. 4 23.5
128 32.7 41.1 26. 2
64 30.8 13.6 25. 6
32 29.6 40. 8 29. 6
xks 31.27+1.11 43.214+1.87 23 53im2.“3_1_
v 3.5 4.3 9.0

MFE 1, 29[ FH. CK-MB [F] LR HIL
B4 2.8—90U/L, CK-MM ! 7F 2B 1§ 1
32—1024U/L BTE R M, H &0 AR XS
il & 25 R AR /.
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3.2 REE
A ERR A M Z L A B BT E .

HAT 2 WK, 8K 7 AR, HHE 14 1K

#F3 CK-MBEIMEBETIRMNERENE

Y
CK-MB R T.#§/ 8 CK i5H% CK-MB, CK-MB;
rts - (;V zts v xts cv
K 8. 77+0. 30 3.4 58.01+2. 34 4.0 41.99-42. 34 5.6
(n=7)
/K 8. 75:0. 35 1.0 59.9441. 67 2.8 40,06+ 1- 67 4.2
(n=1)
a1t (n=14)  8.76%0.31 3.5 59.98+2.19 3.7 41.0242.19 5.3
%4 CK-MM TERERENT
%
CK-MM, CK-MM;, CK-MM;
xts cv xts v ) rts CV
EB—K (n=7)  30.94:+1.66 5.4 43.84+1. 84 2 25.242.96 1.7
W (e=7)  30.1741.40 4.6 44.1041. 98 4.5 25.73+1. 88 7.3
St (n=14) 30.564+1.53 5.0 43.9741. 84 4.2 25. 48+ 2. 0 94

M#E 3, 4A[FEHE, CK-MBRLEEET
A, CK-MM LAIAMNEH B RFHEEE.
3.3 REEFNEFE

HA A 40 RIEHEEE (B, L& 20
2 Mg E, B CK &R 75£23U0/L
(Fe& M 128U/L. HfkA 320/L), WE 1. H
F, F 30 @ (& 75%) Al CK-MB [ TE
BRETA, {11858 CK &M E 56U/L LA
F, CK-MB [E LB &M 2. 2U/L (CK-
MB, & 1.3U/L, CK-MB, § 0. sUJ/L). CK-
MB R TES 2 CK A & 3.3+0.6%;
CK-MB, f1 CK-MB, TR 7 CK-MDB [4] T.g§
BF 5 B 4% Bl K. 64.9 4 3. 6834 H 35.1 +
3. 68% ,MB;/MB, 44 0. 55+ 0. 09. Puleo-*
#1 Bhayana %4 43 51| % F Helena 22 ®] # REP/
EDC B ik £4 4 5 CK-MB ¥ &), H CK-MB
M TR & R HFE % 1. 2U/L #1 4. 0U/L, &
BEZAL, RIS Z Y RERHR. 7

CK-MM T8 & 7, 40 2 {5 K & ¥ Al Ky i
CK-MM ¥ #, CK-MM,, CK-MM, 1 CK-
MM; £ CK-MM [[] T &+ Br oy bl 4 51 4
63.24+5.5%., 27.3+4.57%F 9.5+ 3. 2%,
MM,/MM, tt{H & 0.15 + 0.06. SiragEldin
SN R ARFE A 3 CK-MM L A& 17

B1 EE#EEDH CK-MB, CK-MM T
BHEE
H#Evg 1, 2, 3, 4, 54 5|5 CK-MB,,
CK-MB,, CK-MM,, CK-MM, # CK-MM,.



* 176 » EMILFESEDHMITHR

Prog. Biochem. Biophys. 1995; 22 (2)

E, HRMEEHR 258 5 CK &R/ 50. 30,
30, 100U /L. A& 3:%F CK-MM Y &3 2 i B 1§
KRB 8 CK & 32U/L, Ml ERIEERS
HriEMLt, BAEREHREE.
3.4 ¥RMXR

AR AR £ 70 CK AR & (H
R, &k rh; R, & ADP, G6PDH, C##
BB, NADP, AMP %; R, HULERBEER) #HfT
SELG. R b A 6 MR REA T K, B
KRB P RS RF RS (FE=H
FHEAD, —MIMR,. R, MR;, HF—MWEMR,
MR, BEGEEIMTTHTUE: MR\ R,
M R, —l CK-MB, CK-MM TR BLAF
BT XA B, AR, R HE X 5.
B, ] LATA K Bl X 45 & o CK.
3.5 BREMHETERERBENEERR

R—fy AMI ffiLiE 4 (& CK1120U/L,
CK-MB138U/L) {7 LR, 8 CK #.
1120, 560. 280, 140, 70, 35U/L; CK-MB ¥ .
138, 69, 34, 17, 8.5, 4.25U/L. A EER
— R BT R K, IS RS IR R IR
BEHIEEIMT Ti#ITME, 2 CK f1 CK-MB
&4 B 140U/L 1 17U/L KA BB}, AT,
CK-MM #1 CK-MB TR K #; fnEfnrgt
FEERE ML, WAl T SMT T R AT 4 # B H )
WA . MILSERR AT DA, TRASHESERL
WEESHA T, BRI Ty EmNREE.
4 iF w

AE 5@ T CK-MB 7 L CK-
MM & # 5 F ., B FiEM T NBT
B, REEAREEE. AfRrEE, F
REAEZZEWHE R FEHER =R
Zhl. EHIEEERER PR T S
B DKREAN 2-FE-2-HAE L, 3T B, T4
BEMAEFHREF, MESFOIEHE—
MBFMETFET. HTHRMERETFHR
HEER, FIEBEEEES RV E A6
HIKKETSEINERAEEN LA S, 8
WERH, RE 2-E E-2-HE 1,3 _MAECK X

R B iE pH?. 0 £ M E P RE B 5, (HHEX
CK-MM A B 47§50 B8R T Bk A ()
AE$R = CK-MB LA 47 B3R, M Bk &)
R vkEE, BBk E, FEHTHE
pH7. 0 ER B RIRAE EE S, HBHEKER
BB AR B9 pH 31 CK W B B % pH. A=
T EES B CK-MM T AIA % A B H 28w
WK PR, TR E B AR
BIVE R, (B an SRR A k6 Beatt 47 i s W 78 5 e
HFET, REE S EA ARG E, NP
e XA 3. A, B MOPS 8% mf i B
RE K ZEW B IKER PR, HOEL
RIKRXAE FTERAAEEZRE R TR
SEBRFRE, NFEARFE ST B ER
R G B s , RANTEAFR M+ A MOPS 4%
MR, FEFRERIMAC L ZRW, XEE
£ 5 BAAR (] FEAR B Uk 45 SR BT, FRAEPHAR 4K
EHFA BB BRER, FEMAIEERE.

H a7 & CK-MB [7] TE§ & IR ik
RE, BEHEE-ITHLRIMAERSE, PREFEARS
M, X4 CK iEHA T IEREEER, CK-MB [A
THEHTRAAHMEREEEET. FAEdTF
AT EEM A ESEWRIE R, HEFTEH
AR THAER R B RBERAIES. Y
CK-MB>2. 2U/L i}, CK-MB L7 & 4 25 B
ASE RIFHER.

B2, AEBERE, BRE. MEEEHF
][] il 5 CK-MB [/ TE§ X H A . CK-MM
WA, #EWEER EH R HME.
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REE, ERRGESEH TEEIE DNA, =46
[k DNA, BRiEvEMRBIEM A, BRI
BERERESHEEETX, HH#—PEBYIE
A2k DNA 9 &K T R R H camphorin,
HA R E A et — B BFER.

AR B R AL AR A5 R RAR
il 8 7 camphorin PEFBRBREFKBEMS
SOD EHM L. HREW, YERBRBRER
&4 /5, camphorin # SOD FEHH KL 40%,
WrREARKEREAEHR SOD E LR,
{EX H G R R KR .

Camphorin FHi—HBEERRESH =
BEEYEAR EARME AR KRR, RX=ME
EEFOEERES RS TS5 EARNN
fii. XBRTDEEXMAR, #—LHIEIH
KRIEEH#HTZH.
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Relationship Between the Three Enzymatic Ac-
tivities of Camphorin and Its Single Trypto-
phan Residue. Qin Ling, Ling Jun, Ruan
Kangcheng, Liu Wangyi (Shanghai Institute
of Biochemistry, Academia Sinica., Shanghai
200031, China).

Abstract
phorin, a new ribosome-inactivating protein
(RIP),

residue. This single tryptophan residue had

Recent study indicated that cam-

contained only one tryptophan
obviously different relation with the three en-
zymatic activities of camphorin.
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Rapid Assay of Creatine Kinase Isoenzymes
and Its Isoforms by Using Agarose Gel Elec-
trophoresis. Wang Bo, Yang Zhenhua (Labo-
ratory of Medicine,- Beijing Hospital, Beijing
100730, China).

Abstract

method for separating creatine kinase (CK)

An agarose gel electrophoretic

isoenzymes and its isoforms (CK-MB and CK-

MM isoforms)

lished. It is based on a suitable discontinuous

simultaneously was estab-

buffer system. By passing a larger current
through the gel under a lower applied voltage,
the separating time was shortened to 30 min.
The measurements of CK-MB%. CK-MB, %.
CK-MB,%. CK-MM,%. CK-MM,%. CK-
MM;% can be completed within one hour.
The method is sufficinently sensitive to detect
the CK-MB isoenzyme and CK-MM isoforms
at the concentration of lowest detection limit
2. 2U/L and 32U/L respectively. Thus, this
system can be used to rapidly, sensitively and
precisely quautify the isoenzymes and isoforms
of CK.

Key words CK-MB isoforms, CK-MM iso-

forms. CK-MB isoenzyme



