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Abstract

AIM: To investigate the oxidation and oxida-
tion resistance of serum and serum high-density
lipoprotein (HDL) and low-density lipoprotein
(LDL) in patients with primary hepatocellular
carcinoma (PHC), and the anti-oxidation effect
of Xiaochaihu decoction.

METHODS: Serum samples from PHC pa-
tients, normal controls and diabetes mellitus
type 2 (T2DM) patients, and the copper sulfate-
induced serum oxidation system were used.
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Thiobarbituric acid colorimetric method was
used to determine malondialdehyde (MDA)
level of lipid peroxidation products. Ultraviolet
spectrophotometry was used for the determina-
tion of conjugated diene hydroperoxide (CD)
and peroxynitrite anion (ONOO"). Agarose gel
electrophoresis was used to separate HDL and
LDL in serum, analyze band density and migra-
tion rate, and MDA and CD levels of HDL and
LDL. The oxidation and oxidation resistance
of serum and serum HDL and LDL and the an-
tioxidant effect of Xiaochaihu decoction were
than analyzed.

RESULTS: Serum levels of MDA and CD in the
PHC group were slightly higher than those in the
normal group and T2DM group. After CuSO, was
added, serum levels of MDA and CD in the three
groups increased significantly (P < 0.01). After
Xiaochaihu decoction was added, serum levels of
MDA and CD in the three groups became lower
significantly (P < 0.01). There was no significant
difference of the serum ONOO'level of three
groups, after CuSO, were added, the serum ONOO
level of three groups increased significantly (P <
0.01), and after Xiaochaihu decoction were added
there were no significant change but the level of the
T2DM group increased (P < 0.05). There were no
significant differences in the levels of MDA and CD
of both HDL and LDL in the three groups. After
CuSO, was added, the levels of MDA of HDL and
LDL rose slightly, but the levels of CD of HDL and
LDL increased significantly. After Xiaochaihu de-
coction was added, all these were reduced slightly.
The electrophoretic bands of HDL and LDL of the
three groups were neat, dense regular and dark
colored. After CuSO, was added, the electropho-
retic bands became significantly lower in density
and color intensity. After Xiaochaihu decoction
was added, all these were significantly improved.
The mobility of serum HDL and LDL in the PHC
group was slightly higher than that in the other two
groups. After CuSO, was added, the migration rate
became higher slightly. After Xiaochaihu decoction
was added, the HDL and LDL mobility in the PHC

2014-08-18 | Volume 22 | Issue 23 |

» £ %4

(high-density lipo-

protein, HDL)

(low-density lipo-

protein, LDL)

HDL LDL

HDL. LDL

» A FHFRE

>



3500 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 8 18 22 23
u A7 A i group and T2DM group was reduced, and the 3 MDA CD
HDL and LDL mobility in the normal group did (P<0.01); 3 ONOO ,
not change obviously. CuSO, 3 ONOO P<0.01),
CONCLUSION: S total oxidation i , T2DM (P<0.05). PHC
: Serum total oxidation increases
significantly, HDL and LDL oxidation is el- HDL LDL MDA €D
evated slightly, serum total oxidation resistance T2DM ’ ’ CuSO, , HDL
, decreases significantly, and HDL and LDL LDL MDA ,HDL LDL CD
; oxidation resistance becomes lower slightly in , > ; PHC
PHC patients. Xiaochaihu decoction signifi- T2DM HDL LDL N
cantly increases serum total oxidation resistance, , CuSO, ,HDL LDL
modulates the serum total oxidation-reduction ,
environment, and improves the serum HDL and PHC HDL LDL
LDL oxidation resistance in PHC patients. T2DM | Cuso, .3
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11 % FE R 2% M (high-density lipoprotein, HDL)Fi
2 % i5 2 1 (low-density lipoprotein, LDL)& A A&
HEWPEARE A, P PTRIGR  FEE SOk pf
L FRER MR RN I 1, ©R 2 Rk
WU BEIRIG . 055 FEHDL. LDL
Fbants, B—J7 i KMHDL. LDLEAA 585K
PN RO RS AL A A
Z PR IR AE R R VIR R, /N EREHZ =
EE I PR H 777, T2 TR TT 5 10 2l
W, EEARRN. RN ARt
RO PRI, IR LS HA R I PR AE
FILEINE 56, (0 H B AR A Nz EA
AALTTTH WS SOAR SCHE ST A

(primary hepatocellular carcinoma, PHC) % Ifil
I B4 . HDLAILDLAL & CuSO, 7 T 1 1L
5 B ENIPTAHDLAMLDLEAL IR G TR B, LK
N IHTEACE .

1 RS

1.1 B R IR 275K PRI (diabe-
tes mellitus type 2, T2DM)E & M5 1EH @
MRS I35 1341, ) N B 2R 5 — IR
EERE R IO RHREAE. S, KX, KB, HEE.
T2 HE, KEWH MR EZAGRETEH
Wz, 3R AR S W E )RR AER
HA WA, R E T M55 EDTAY
H Sk A2l B2 Ani 1 T M AR
R ek B M BRI A R A R 750
EBIMH )M A R AR, ZHEE
BRI B P B EE R A PR A ] B R A AN
IUMIAEERT T BRI A Ak 2
J 75 2-BARE E R B R BRI AN
R EL AR K BRI UM 0 R AL IR 3R B
PR AKFEI B A BT ) B RF
W B R APARS); UV-75493 66 B HIl 1
SR = WP AR IEIRIR A 2RI H iR R
A MRAT; DYY-7CH 3K AU H AL i 75—
ACES) 5 PR pR b o E A R R R O
il 2522 R AR A (Y 38302, KZ21517); %hig
AHHL(a Canon Eos 350D digital camera).

1.2

1.2.1 : BE1H20 g B0 g.
W10 gv EFFE10 g HES gv EF9H. K
o, M300 mLK, /K&, EWBFRIS min, 6/
2PAi L PEZG Y N300 mL/K FERE, &3S FATLS
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min, 6/Z A IR LI, W AR 2 A O, B
T AR A Z R TH, BTS2k, FRECER
H2525%50.2 g, N1 mL PBSYAWE, Bl k200
mg/mLIF/NEHRZ 25
122 YN
KR PR B L . T2DMERF I . 1B 4k
R MG EAR S N 1-35 (1.5 mLIERE F 4351
HEAL50 pLIiE, FR% LR ZRE IR (1)
JE4L: 150 pLIfiE+12 pL PBS; (2)If1iE+CuSO,4:
150 LI {E+6 puL CuSO,+6 pL PBS(CuSO, /% Ny
4 mmol/L); 3)IMiE+CuSO,+~ N7 150 uL
IfE+6 uL CuSO,+6 pL/NERHZ I (CuSO, MK A
4 mmol/L. /NSESHZIR N8 mg/mL). ki
WORA G, i N EE24 h, R JE# T — TR
1.2.3
droperoxide, CD). (peroxyni-
trite, ONOO)  : ZHCHR[S,6]077%, 1EE4h
I M EA s Asgy, 2 AIHECD,
ONOO #i1H.
1.2.4 (malondialdehyde, MDA) 73
R B L 22 8 L 675 vk 43 o e FE TE I 535
nmf{IMDAE.
12.5 : SRCCHR[8] TR P R 1.2.211
M3 7 HIVEL, INA10 uL EDTA, 4 C4/F T i
E24 h, SRJFIIAN10 pL PBS, 4 ‘C%&AF T HFE
24 h, 73 AIINANS pL75 P EBYLRI AL LTS, M
LUK, W5 BT TSRS H o 8 B i A 1 5 {1 8 P g
EARROE TSR Ibe 22 SEER PR i e
FERG B 5 MR E R A& v, 7
7874 mL 900 mL/L ZEEH124 h, B iERAE S50
I RET I EA s As, 2B B G
AR FENEE H 1 CD & ONOO1H.

B 504 53 W FHSPSS12.048 1
Bk, #4186 508 Llmean + SD#RR, 4iit2 i
ZEiE I AERC A Student AS I BEATH L, AR
KEZH. P<0.05hERBARITFE XL

(conjugated diene hy-

2 #R
2.1
S MIE ) Bk s, TR R %
A, IMNEALFICuSO, )5, 3LLILIE B 5 7l %48
IR SR, INSEEAAE G 34 I B AR
R,
2.2
PHCHIfLi% S MDA S CDIE & T
IEHEHAMT2DMA, It N EFICuSO, /G, 34

L RCE Sl
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LRCIE 3
(pri-
mary hepatocellular
carcinoma, PHC) MDAImol/(mgZEE3-mL)] CDIOD/(mgZEBeml)]  ONOO Inmol/(mgEBE3-mL)]
, PHC
: 0.69+ 0.34° 8.88+ 0.47" 0.102+ 0.004°
PHC +CuSO0, 2.01+ 0.74 9.60+ 0.71 0.088+ 0.007
HDL LDL +CuSO,+ 1.17+ 0.74° 7.43+ 0.51° 0.088% 0.007
CuSO,
0.55+ 0.27° 8.71+ 0.38" 0.103+ 0.002"
HDL LDL +CuSO, 2.06% 0.79 9.73+ 0.63 0.087+ 0.007
+CuSO,+ 0.85+ 0.24° 7.34+ 0.35 0.088% 0.005
2
0.53+ 0.29° 8.35+ 1.30" 0.100% 0.004°
+CuSO, 2.21+ 0.78 9.45+ 1.86 0.082+ 0.005
+CuSO,+ 0.86+ 0.296" 7.12+ 0.96" 0.086+ 0.005°
%p<0.05, "P<0.01 vs + CuSO, .PHC: : MDA: : CD: : ONOO™:
MDAInmol/(mgZE & +mL)] CDIOD/(mgZEH+mL)] ERBR(%)
HDL LDL HDL LDL HDL LDL
PHC
0.89+ 1.75 0.43+ 0.32 0.013+ 0.004% 0.005+ 0.006 20.50+ 5.75  8.83+ 3.66°
+CuSO, 0.56+ 0.35 0.46+ 0.17 0.016+ 0.004 0.019+ 0.005 22.33+ 5.61 14.50+ 5.89
+CuSO,+ 0.78+ 0.92 0.45+ 0.21 0.016+ 0.004 0.019+ 0.006 21.67+ 6.53 12.00+ 5.55
0.34+ 0.36  0.44+ 0.10 0.019+ 0.017 0.014+ 0.012 20.20+ 2.95  8.00+ 1.41°
+CuSO, 0.48+ 0.15 0.51+ 0.15 0.019+ 0.014 0.017+ 0.011 22.60+ 3.13 14.80+ 3.42
+CuSO,+ 0.41+ 0.21  0.49+ 0.27 0.018+ 0.017 0.017+ 0.012 22.80+ 4.15 12.40+ 3.36
2
0.47+ 0.19  0.34+ 0.16 0.017+ 0.005° 0.014+ 0.008 19.00+ 4.76  8.71+ 2.21°
+CuSO, 0.55+ 0.14 0.34+ 0.11 0.018+ 0.002 0.016+ 0.011 21.86+ 4.67 14.71+ 4.15
+CuSO,+ 0.42+ 0.19 0.34+ 0.14 0.017+ 0.007 0.016+ 0.012 21.43+ 4.93 14.29+ 3.90
°P<0.05 vs +CuS0O, ;%P<0.05vs PHC .PHC: ; MDA: ; CD: ; HDL:
; LDL:
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IMi% S MD AR CD & 3 TH =1 (P<0.01), /NS
W7 AE F G 340 3% S MD A FILE. C D) 8 25 %
fi(P<0.01); 3HIMHEONOO L& E Z 7+, A
CuSO,J5, 341 M ONOO 4 & 3 T 5(P<0.01),
INSET A IR, PHCA K IE & 4176 W 5 e 2%,
T2DMZH F+5i(P<0.05)(F1).
23 HDL LDL

PHCA I iEHDLAILDLIFMDAFI
CD5IEHHAMT2DMA L, TR ZE 5, A
CuSO,J5, HDLFILDLMDARE A TF =, HDLA!
LDLIJCDRE s, /NEHHHIER G, SnsA %
ik; PHCAL. IEHLAT2DMZLHDLALDLS
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S FUERMBER, A CuSO,)5, HDLAILDL
0 B0 P R 508 T 35 85 35 PRI, /NS 1
Je ¥ 52 0. PHCALIMIEHDLAILDLIT# R 2
W& v T IE % A T2DMA, I ACuSO, )5, 3411
JEHDLAILDLIL#% 2 0% A T, N ER )G,
PHCALAT2DMZIHDLAMLDLiE R K41, EH
4 I IHFHDLALDLIL # 2 A8 A B 2. (3R 2, D).

3 1Tie

HDLFILDL MG %, 713 £ 2D Re 2k
A1 JE A2 1 R i 5 A A7 AR R HE R A
b, J53E HVLDLACH A8 A i, 18 4 AR T
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1 MEREEBRICUSO, B S INERRELBNRG T A/INEE

tEHAVER. A: | B: :

C:.2 L ;2
+CuSO,+

+CuSO, ; 3:

7o = HE R e ] 5 T A 2E 3 B A 1t A P 7 40
FPPIR P9 B R G A, P9 A BAE A . AR EAK
W, e E4ERF IR AR, HDLAILDLZ{Y
KT BEEEMIMKFEEEARS, HDLMLDL
IR B IR m UEEE AL IERRAS S, HDLA!
LDLA EAEH . BRI R, 32
HDLA B s it & v, se R LDLALHT
A, O KR FUIUE SE0E PR 9% A g 5 3k
HDLALDLEA™Y, 75— 5 HHDLAMLDLA
IR PR R R R AR R .

ARSI I, 3ZE NI e 3s ik v, TEHH
BZEER, MNEAFICUSO, )5, 34t 5l
AR IR G, /NSES AR G 320 I3 B e
R

PHCAL I S MDA CDI i T 1E H 401
T2DMZH, IIANEAFICuSO, 5, 34LIMIE ZMDA
S CDY R 2 TH 1 (P<0.01), /NETRZAE G 3
Y0 I35 MM D AR C DI 2 2 [ 1% (P<0.01); 340
MiFEONOO LR # % 5, MACuSO, /534 1MLiE
SONOO ) & T+ H (P<0.01), /NERA 7 1EH
J&i, IXT2DMZH Tt 5 (P<0.05).

PHCA MFHDLAILDLIIMDAFCD 5 IE
WAAMT2DMALLLER, 63 Z 5], IMACuSO,
J&, HDLFILDLJMDARE A Ft 5, HDLFILDL
(MCDWE T, NEEEHIAER G, S8 BRI,
PHCA. IEWAMT2DMAIHDLAILDLA 5%
. BEFBUEIR, IMACuSO,J5, HDLFILDL
(10 S0 B R0 £ 5 35) (6 3 R AR, /DN SR A
F 5 14 8 2 003 . PHCAL IS HDLAILDLIT #2 3%
g T IEH A FIT2DMAH, A CuSO, /G, 341
MiEHDLMLDLIT# 28 T im, N7 1R
HJ5, PHC4L 5 T2DMZHHDLAILDLIT #% % [£1IK,
1E % 4 M HDLATLDLAT #2828 A AN B 8.

CuSO,i%5 T I ML F K R 2 H 245
PUAMTE AR R, BT IS NERER, SHK
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BN TR 7 T B R R AR T
UL 4370 A R R, ARSETRCu™
7 [ MLE A A B AR B L R A
R AL T, R Cu® i T I L AL
AR R M2 5 b, B, fHCu™ S
M IEHD LATL D LA AL J2 b 24 T i I i S8 AL AN
W2, HCuSO, 5 T B ML U4 & Hh 2540
AR, RYICuSO, EEFEFHEIMIEH
ke, T/INSE 7 2 8 R 5L B A AL,
TR E A AL IR A ST, 258 MISEHD LA
LDLAEMIRST, Fer BB f3 it — DB 7L
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