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The Key Technique in Urea-gradient Elec-
trophoresis. Zhou Junxian, Wang Xicheng!’,
Zhang Yanling, Zhou Junmei ( Institute of Bio-
physics, Academia Sinica, Beijing 100101,
China; ”Depurtment of Biological Science and
Biotechnology, Tsinghua University, Beijing
- 100084, China).

Abstract An improved procedure by using urea-

gradient gel for protein folding and unfolding

BBRAE RIS AN R T SRR

investigation is provided. Some key techniques
such as urea gradient homogeneity, gel viscosity
and gel edge effects have been discussed. An
inverse gradient of glycerol is used to compensate
for the small effects of urea on the electropho-
retic mobilities of both folded and unfolded pro-
teins. The glycerol gradient used here of 15% at
0 mol/L urea to 0% at 8 mol/L urea was
designed to give a constant mobility of crea-
tine kinase at all urea concentrations. The gel
was photopolymerized in the presence of
riboflavin. 5% stacking gel and sample combs
were also used on urea gradient gel to improve
the sample pattern.
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WNE MHEHANEEARR (LPO) AEBLZER (TBA) REWME K AT T 36k, mMFEERE
KEMFENRAT, 100CKB60 min, LPOBHKMFE B (MDA) 5 TBAEKRE &Y, FFMI
 ROFEARFRLSEERETR, U 2,=515 nm. A, =550 nm¥@ & MDA-TBA ¥ &4 89 % 3R
B, HEBEMME. B, S45R%ER, %OERE. LPOSTE (U MDA %K) & 0~20 pmol/L5 %3
BESREXE (r=0.9994), BREBRWMBY0.16 pmol/L, EWEY 105.08%, EH# CV =

4.23%.
*x®E AEMALER, 6, FHNHEE

B b 3 T i B R A o AL 1R T I R
LPO. ki LPO 53 BkBREME LA, 4 I
EFER. FFERR. BRRSEHERAES
HFEAEN . m¥E LPO & B F KAk N H &
#EKF, BRAENIBRTELRE. B, H
WEHTEL TBA RNEN AR, XA HE
O 0 Rk S W R, R R
TBAR K3 REE®, 1S$REF, (HHAHE

HARFCERERE R, MaAEREK, Hik
FETRET BERARARBMAESK, X AFE
RA—ZEfRE. RMNSFXM (1, 3~6] X
HBEAT T oH, L7074 S A il PR A 45 2%
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1 MES5FZE

1.1 W

TEP bRMEE . MEBEREL 1, 1, 3, 3-/
CHEEFAL (Fluka, & & > 95%, HWE
0.918) 100 pl, MHBEZE S0 ml, §&H
8 mmol/L,{fEAFHW, 4CREERE—1
A, EARTARGEKFHER 8 pmol/L # TEP
PRME Y A W 20 mmol/L TBA 7 ¥: FREL
576.6 mg BN E L ZB (Afhidm, E#Rk
M, #t5. 881228) WAMRIE 80 ml K,
60C AT B, B ZE 25C B E KM R
F100 ml, HFH5KEER (LK, RKETNL
FRM—T) FRIES; PR (K4, Jbx
). SE5 HK AR,
1.2 {Y8§

H 7<= Hitachi 650-60 & 3% 34 ¥ 3¢ B it
K 057 B X-Y igF#1X.
1.3 REHZ

=% 10 ml RZEXE, 4 7FEHMNE
B.REENZGE, MEEMMLE 20 ul,
PRAEE N TEP FRYMER W 20 pl, ZEEE MK
20 pl, HEKK MK 2 ml. TBA BH 1 ml,
B4, 100C hi#k 60 min, ¥KEH, FINEHE
B 1ml, TAES, 3000 r/min B4 10 min,
B EEWY A, =515 nm, A, =550 nm &
SERNBE (F), TXNHEH LPOER
(LA MDA %/R): i LPOE & /umol - L7! =
Faze — Fzue

LN
Ferw — Fausg

2 % B

2.1 ZRFEHERE

2.1.1 TBAWEMERE: WET TBAKE
MREBEREW, FRILE 1. BIEE
TBA % & % 20 mmol/L, M8 R W& & H
TBA #JLFR¥KEH 6.7 mmol/L, 53C#k [1,
4, 6] #HUEMRERE .

2.1.2 n#hetEIgyEEE. HOE T ndhed (e xf
RCRBERI L, ERILE 2. ROTEEAH M

PETEIA 60 min, 5 Wong & & /\AKWE &
B R R EARRE Y, AR FEWEYREN R
% 15 min.
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B1 TBARENRIEEBENEN
0—0: IHEE; e—e. MEE.
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W
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t /min

B2 hnANEXNELEEHKE
0—0: HEE; e—e. HEH.

2.1.3 FEARNEE. LK THEHEHAERNM
KIEEENEW, FRIE 3. FRHARXMR
HEMOCBRERWE/D, MEEMATRE
KICREH B, AERE1~1.5 ml AR
X, ZHMLEFREETFHEYR, MAHEER]
WAETH, RIMTEFETFEAEN 1 ml
2.2 WHhKE

W IO R 2 0 A o 7 P VR B S 30 O SR R AR
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JG 4y MFEF IR Lt i & B K A B
KEIEH, KT AN 525 mm, A BHH
550 nm, 5 Wong % iRERL—3. EH
RPEK G RAEKBEENE 5 ZHAEH W
FH, AW KHEE SIS om. B 4 HE
EWMABE 515 nm B, 7E 057 B X-Y i8FAX
E#HC# MDA-TBA X%, W & MR
HEE IR IEAE L.

=, 200

100 |- T

T I ] | |

o 05 10 L5
V(F®)/ml

B3 FRARYNZLEENER
0—0: IHEHE; o—e. HIEET1; x—x,
WEE 2.

1 1
500 540 580
A/nm

B4 MDA-TBA XKt
- - R — MEE.

2.3 FAEZFF¥H

2.3.1 #Ar¥EEHZR. W S P, TEP IRE#E
20 pmol/L A T ETIRMEM ALK ERIF (r =
0.9994), EIHFERH: Y=29.3X-4.5.

600

, 4001

200

N S N DO |
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¢(TEP)/pmol + L™!

Bs gk

2.3.2 REE. HEERAEMNHEZ K
EEHE, MBRBFEKFEN 99.86% 6, F
EHRIRE TRHESE .

30»y

MR = rmsa
R S=ph 10 KU ETHEMIRHEE.
AEMREAREREN 0.16 umol/L, 5
Wong %4113R Bl HPLC -4 3% B 3 i 46 1 BB
0.15 pmol/L £ .
2.3.3 EWERLR. £2LE1. FHERK
¥ 105.08%.

£1 BRELRIEHR

i LPOZE WMATEP MBLE ERE R

5  /pwmol* HE/pmol /pmol+  /umol: /%
L L™! L™t L

1 3.90 4 7.72 3.82 95.50

8 12.81 8.91 111.38

12 - 16.20 12.30 102.50

2 5.42 4 9.9 4.48 112.00

8 13.64 8.22 102.75

12 . 18.22 12.80 106.67
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2.3.4 HFERAR: ARG LEFESE, &
RHiflE 10K, R #5(4.02£0.17) pmol/L,
CV=4.23%.
2.3.5 TR LB HFENBME LPO
=87 3.18 pmol/L, ZHIIIANT 3% E il &
KICIRE, -5 <HIFEESS, FRYEAR
F 0 E . ¥ & 8 (16.65 mmol/L ), fH [ B
(8.44 mmol/L), HM=E (4.52 mmol/L),
FHLL & (0.06 mmol/L), FEHH (20 g/L),
Hb (600 mmol/L). ¥4I A Hb 1000 mg/LBf
A=A 12% B IETIE, F R4 R B G s I .
2.3.6 REBEREN. NEENRETR
TRFEERFE - RKEALBREERE, &K%
15 min il — KKK BRE, 45R7AE120 min
WHBRERBFREE, 24 h{UEBRMREEK.
2.3.7 EWSEHE: WET 30 IEXBREAN
(5B 20 %, & 10 #]), M LPO S &K
(3.97+£0.76) pmol/L, &£ CMMIEHE
"5 umol/L BATF A2,
3 %W ®

AKH TBA B ABRER
ELPOMEE AR —EUE, BHERT SR
¥ TBA 3t #J% i, MDA-TBA E44%, AET
BERE, U Ae;ZSIS nm, A.,= 553 nm E
B HEREER. BLENERK, HAFES
B IET BEEARAREAES R, X AKEEE
E—EfeE. 1987 4, Wong %67 4§ i A
HPLC-Z Y66 B3 € M3 LPO & &, Mm%
BAEESWBEMA TBA B4, 100C K#
60 min, Fl I MMIEME EH KR, BRHY
MDA-TBA B &¥% HPLC 485, AN
Bit bl s2 nm AR E. KEXTEM
A, HBETIETEMNAKMESE, H
HPLC Fr HAX 2 B Bt, ELIHE A, 1990
4, mMEE%0PIR TBA K2 & LPO #
77k, MABESBSAKREHERE, KM%
b, AETETHEERAEE, BLUEHWLE
REEFfTHANE, MEERE5HETEE
Bl EE R EHBEER. RIMNELRFEY

it b, 2RFRAR, RIMFEKERTE
&4 T, HES5 TBA B4, 100C m#%
60 min, LPO 7K fi# ¥ 3 #7 MDA W] 7£4> &5 TBA
EREEY, ERNZILE, APRIRES
FHBOEFRETR, THEMLEEMET
FEREUEE HPLC A S HK ¥, FRELRX
HwAL, HBemTETENGEE. ERERAE
WIERIEMME. HE, FRER, RE, T
HERD, "HEERBFMERTRE.
FRAARBER. FREL. TERE
LR, BT SLEe KR4 BB AR
W EERERE, ERAKLIANEK, &
BN L AE S0% WIHBRRIE, ®FN, =

BRI EEKR, THHUZE.
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Improvement of the Thiobarbituric Acid Fluo-
rescence Analysis of Serum Lipoperoxides.
Zhang Xiuming, Chai Jiankai,
Zhou Weiqiang, Wang Lixia. ( Department of
Laboratory, Psychiatric Hospital of Henan
Province, Xinxiang 453002, China).

Abstract The thiobarbituric acid (TBA) fluo-

rescence spectrophotometry of lipoperoxides .

Yan Lijuan,

(LPO), at present used for research, has been
improved. This assay of serum LPO involves a
hydrolysis in a diluted glacial acetic acid solution
at 100C for 60 min and the hydrolysis product
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malondialdehyde (MDA) forms complex with
TBA. The methanol precipitation of serum
proteins reduces non-specific interference. The
fluorecence intensity of the MDA-TBA complex
is measured at excitation wavelength 515 nm and
~ emmission wavelength 550 nm. The method is

simple, rapid, accurate and steady. The fluores-

cence intensity is positively correlative to the
LPO concentration in the range of 0 —
20 pmol/L. The minimum detection limit is
0.16 pumol/L. The average recovery rate is
105.08% . Precision (CV) is 4.23%.

Key words lipoperoxides, fluorescence,

spectrophotometry

SMAEE N EREEEES LY

T § KX# F#F

(BEBAKEFEFHRA, LXK 100730)

mME HA-MRAAHCHEEEEREETDHITE, UEFREITEN, HEEARLEEL
YR ERE TR, RAEBREAGESE, RN, AREER. FERARER, ERELR,
AT R P T B O 3 B ) R Y S T B L P e B R AL P S

XiiE JEERE, BBEREMLTY, BAEHEEE

FEEEGEYE, &, S¥oRkEBEWL (FF
EpEfb), EREMBEREAEHEEILT
Fr, HYPBELANE 7-BIEE R, 73-B &
EEE. Sa, 68-_BEIEERE. Sqa, 6a-FFEJE
BIRE, 25-FHAH A E SISt e
7E FB [ B o 4 7K 1 e HEL [ O I 7 2% 4 B[R] A
bR 4k . I A B B s PR ME 1b 7% ) 45 = £
FE 1) R [ A L V75 L 161 ) 2 ) SR G A e (IR
BERAFEREYR), RS, HEEEE
YR BRENRR. FRGE, AEEE
FREHFENYTHNEERREEL=Y. B
4h, EEREEA=HHEET AKAN, HS5HE
BRI S Sk M E L (AS) AETIM R
22, H 2 e E R E AL M TE AS 9B 4
MRPOUERESAME. EIMGER SRR
e (HPLC) Fikd, —MHBERER
KRB 5 MR LS, AREIE o &
SR Sa, 6a-FFEIHEREF So, 68-— ¥ E
ERCY, BTFRYUER, TEAMEER
SEBEFH#TE SR, LB S E R,
WEEERELTY, FMUERER, BESR

BY, FrRvEMEWRGZE R, [ AR
BAMHAE-REER-—FRIERN T
B, HaTRARR BUEENEA.
AR AL 24T 4 3R RE B B E AL P AT AR LR
BORF SNR MR FIREE, R TR R
BE, BT BAM, HEMZEILFE LA R
=Y, BRRY.

1 MM5GE

1.1 #®#H
AHEE RE AL =% 7-KR FH B B, S5«, 6B-—
BEEEER, Sq 6-HEMEERE, 73-BEE
[ ®EA 25-¥2 2 fH [E B2 % Sigma 5, AHE 4
FAIEZHRE, AROCRIHNHEIEHMES
e, FRE, ZHE I EA TR @
2 £ T I e o011 e ) S = R e g i B
R RTEE 5
1.2 H=FE _
RO bR A DA R E FEE R AN
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