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Abstract

AIM: To explore the possibility of using serum
complement C3 and C4 levels to estimate the he-
patic pathological status in patients with chronic
hepatitis B.

METHODS: Four hundred and fifty-six patients
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with pathologically proven chronic hepati-
tis B were enrolled in present study. Serum
complement C3 and C4 levels were determined
using the Beckman-Coulter Immage 800 im-
munochemistry system and auxiliary reagents
(Beckman-Coulter Inc., USA). Bayes stepwise
discriminant analysis was used for evaluation of
serum complement C3 and C4 in discriminating
hepatic pathological grade and stage.

RESULTS: Only serum C3 or C4 entered the
Fisher’s discriminant functions for discriminat-
ing hepatic pathological grade and stage ac-
cording to the entry criteria of the independents
(Wilks' A = 0.967, y*> = 15.312, P = 0.002 and
Wilks' & = 0.938, y* = 28.724, P = 0.000). The cor-
rectly classified rates of the originally grouped
cases by the discriminant functions built with
serum complement C3 and C4 were 46.34% for
Gl1, 6.28% for G2, 20.61% for G3, 72.73% for G4
and 6.90% for S0, 46.51% for S1, 7.58% for S2,
8.91% for S3, 61.11% for S4, respectively. Ac-
cording to the discriminant functions for dis-
criminating different pathological grades and
stages, patients had a higher probability of G1
and G4 when serum complement C3 level was
no less than 0.84 g/L and no more than 0.65
g/L, respectively, and of S1 and S4 when serum
complement C4 level was no less than 0.18 g/L
and no more than 0.14 g/L respectively.

CONCLUSION: Serum complement C3 and C4
levels have appreciable significance in discrimi-
nating hepatic pathological grade and stage in
patients with chronic hepatitis B.
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I X BHENLAFR. fiEAMRC3F2CAR A
Beckman-Coulter Immage 800 % 5% /L 5 & %
B BB X A . i AMAC3 Ao CAF) 51 R
T2 % B A i J) 49 3R A K A Bayesiz % #) 5
SHF.

R FOBAANTE. EANHHRE
JRIR F W A BB Fisher'sH) A & $069 3%
A7 3 R A AMAC3F2C4(Wilks' A = 0.967,
y’ =15.312, P = 0.002; Wilks' A, = 0.938, y° =
28.724, P = 0.000). J FTAMKC3 89 ) 5] F 2 H]
FREFEHAGL, G2, G3. Ga4Anik TAME
C4ug 3| 5] 2 3 H) IR 2 5 5 #S0. ST, S2.
S3. S4uyFF A F 4R 446.34%. 6.28%-
20.61%- 72.73%; 6.90%. 46.51%. 7.58%.
8.91%- 61.11%. #IEH] 5] F%, % & HAMR
C3=0.84 g/LA=<0.65 g/Li}, FAFLALR IR 5
HY = Gl1A=GA8y TR K % B HAMKRC4
=0.18 g/LA»<<0.14 g/LBt, HAF20 22 9% 38 5 o
H = S1F2S489 T RE A K.

i e iFAMKC3FeCA% HI AT AT X %
AT LR LR IR IR 5 5 LB e o B — R FIR) 7 3L

REEIE: *ME; ZBRIRTR; FRHEE; AL HT

SKSUR, B, EREXK, 58T, J9I5, 875, BB, [E/MAC3HD
CANIEIE O UFFE BB FFRRRIBRSEIFINTMNME. HFREA
SBIEZYE 2011;19(17): 1791-1795
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C4E RN T8 2 N, AHIR DA SOk
FEILH N T ¢ 2R A SR E 2 RS B
{ii. #53T, Gangadharans" R White % ] L35
A2 TR IR S T AT AR A A AR S i
R, PR Ak B3 T AT 44 i 3 i3 AMAC3
MIC4/K- W35 T . AR CS MIHH 200 B 12
Wr, 183t X456 18 1t £ 96 B IS #MAC3
FICA/KFHEAT 43 H, BRI #MAC3FIC4 ) 5
2 2 T 98 BB 3 FF 2L 2700 B 2 40 2R R 4 A 1
Y.

1 MRRSE

1.1 A4 180k QB B 2 456451, 3452005-06/
2010-12_E#FTT (R B2E I 8) A 3L BAE IR R
DERBE B WA 20055 Fh AR I 2445 T 2

JHF993 )R8 B HEBR . T A 34 T AR AR P JH
(IR RN S0 S Mt IF BB ik B
Pl ML R G050, 03 mo Py AT i it s i 1)
i S 4sefl g, B35, 104, B A =
3.38 1 1 FFER13-72(1137.89£12.16) %
12 F ik
1.2.1 3R 24w BFALSUTRR S48 T 5
VL, BRAS KA Ja r B SR RR AN N UK R %
. LN ZR 5 R G, HEAT AR R
SE~ BREETDRS K. —H2REW . AR AR
AL PR, TR - Y i RN AR £ 4 e £
JFF2H ZR0b A 1R 0 S VE A T2 23003 B2 2212 W e
1246 G50 (R BE 2% B A ST SE . I 41203 B2
LW 2 B 20004F 74 22 4 [R5 2 M JH 98 A
SR SUUET I bRE; W FL24 5y i (grading, G) Bl
$5G0. G1. G2. G3. G4 5%, 43 ¥(staging, S)
fUHESO. S1. S2. S3. S4 5.
1.2.2 o FAMRAER : BT 38 T 20T e 1
wh P R R AR K L, 433 I35 . 1 37 M
C3MIC4K £ EBeckman-Coulter’ il 42 % )
Beckman-Coulter Immage 80051 2% 248 I I
BRI 5, A g 92k g b ik, 1% S
FAH Y W) 40.79-1.52 g/LAI10.16-0.38 /L.
SitFEAIE Gt TR HSPSS13.08K 4.
MLIE FMAC3FICALENE I 18] i LG IR FH P At 57
FEAR AT, 550 2 (R R AH K H Pearson
KD HT . I35 RMAC 3N CALE T 4L S5 BE 2% 4y
R4y 9 22 1) 1) B AR B DR 35 22 4 M R
P 7 2SR S AR, LIS #MAC3FICATEAN [F] 5
5207 S TR ER) PR A LR A 9 il R FIL SDV M Tam-
hane T27%. IfLIE AMACIFICAH) 51l JF 20 2397 P 2
SRR SRR PEN K I Bayesig 2D H 5 404, 43
ML R Wilks' M, BRI AL & (11F>3.84,
MRS R IF<2.71.

2 BR

2.1 feiFAMRC3F2CA 5 M3 o F b e F K b2
LR IS AMAC37KF 23 51 24 (0.81 £0.29) g/L
H1(0.78£0.22) g/L, W3 A =R LG #FE X
(¢ =0.980, P = 0.328), 5 2 {34 ML AMACAIKF-
39 3(0.16£0.06) g/LAI1(0.154+0.06) g/L, P
Z M ER LG EE (@ = 1.352, P =0.177). 1L
THAMAC3FICA/K 55 s 08 2 ) 3 T i #5 AH
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i
PE A 7 AE UK %,
TR A I, fo
—_— . 0SB AMAC3(g/) IISE*MACA(G/) gzﬁf}% ZS};}TE
mean = SD 95%Cl mean = SD 95%Cl SRR ALV A
G1 123 0.84+0.24 0.79-0.88 0.17+0.05 0.16-0.18 EE T T E0F
G2 191 0.83+0.28 0.79-0.87 0.16+0.05 0.16-0.17 L’iiﬁggzﬁi
G3 131 0.76+0.30 0.71-0.81 0.15+0.06 0.14-0.16 A =
G4 11 0.55 +0.22 0.40-0.70 0.13+0.06 0.09-0.17
xR 2 MBE*MECIHICAEFFARARERES D EARE PN
IR " MiBE*MAC3(g/L) MiE*MACA(g/L)
mean + SD 95%Cl mean = SD 95%Cl
S0 29 0.80+0.27 0.69-0.90 0.16+0.05 0.78-0.83
S1 86 0.87+0.26 0.82-0.93 0.18+0.06 0.14-0.17
S2 132 0.87+0.26 0.82-0.91 0.17+0.06 0.17-0.19
S3 101 0.76+0.23 0.71-0.80 0.15+0.05 0.16-0.18
S4 108 0.72+0.32 0.66-0.78 0.14+0.06 0.14-0.16

KMk (r=-0.057, P = 0.224; r =-0.045, P = 0.333).
2.2 fFAMRC3 A CA5 LA L% 3 3 5 B An
S-ARg AR KM LG AMAC3FICA S 41 2 3
I R A (r, = -0.190, P = 0.000; r, =
-0.162, P =0.001), L5973 2% 43 ¥ 2 FUAH 5K
-0.242, P = 0.000; r, = -0.246, P = 0.000).
2.3 e iEAMRC3FrCAJE AT LL L2 R Rl JR 3L 5 5 %%
Fo o B0 B PSR MG AMAC3FICATE T 4L
U)o B 2% oy G 2 ) 22 S AP R R b 2 R X
(F =5.186, P =0.002; F = 3.382, P = 0.018). L+
IMEC3TEGI 5 G2 A ZE R LGt B X (P =
0.713), f£G15G3. G4z A=A G 2EE X
(P=0.029,0.001), /G25G3. G4Z A1 ERH %
TR (P = 0.041, 0.001), fEG3 5G4 1] % 5
HEHH#EXP = 0.014); FMECATEGIFG22Z
5], GIFIGA [H], G2HIGA [H], G3FIG4A [H] %
SIG A . HAEGIRIG3 2 1A, 7EG2F1G3
Z I ZE R AR (P =0.015,0.021, F&1).
LY #MMA C3 T CALE JH2H 23 A 6] 95 227 73
Wz 2R BE G 2 B X (F = 6.594, P =
0.000; F = 7.398, P = 0.000). Hh¥MAC37ES0
S1. S2. S3. S4x|HHZER LA FBRIEP =
0.210, 0.210, 0.471, 0.162), {ES1 5822 [A] 2 53T
Gl 2# R (P = 0.929), fES15S3, S42 [r] 2= 57+
HEE 242 (P = 0.004, 0.000), 7ES25S3. S4
Z 25T g2 2 (P = 0.002, 0.000), {ES3
5S4 R g2 B (P = 0.309); #MACALESO
5S1. S2. 83, S4x W ZER¥ITLL2#E (P
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=0.065, 0.246, 0.680, 0.165), 7ES15S2 [H] 2 5+
TG 2 (P = 0.250), 7£S15S3. S4 )2
FHEFEREXE = 0.001, 0.000), £S255S3.
S4Z IA) 2= 7 ik 5 B (P = 0.014, 0.000), 7&
S35S4E R LA F R X (P =0.141, K2).

2.4 fn i AMAC3FnCAF) AT 4L LR R Bl JA 22 5 5
2B Am 5 B 04 F) A F B0 DU HE 2R 4y ORI 43 AR
SRR, AMAC3FICAE ) A4S &, N HBayes
BL R AT, Mg Fisher ) B s 4550, 54
BRI NAR 5L 1E N0 JHE A RS () 327 )
G RN 53 SR 40 ) R K0 8 A 2 ) AT AMAC3
FICA. SXoF ) 5ol AN [w] o B 27 53 29 0 43 B 1 40 5l o
B A R R 50 4 s L3 A 8 1 ) A
(Wilks' & = 0.967, * = 15.312, P = 0.002; Wilks'
A =0.938, = 28.724, P = 0.000). 5= [ri) 95 B
SRR R G1 = -6.036+11.109 X C3,
G2 = -5.907+10.954 X C3, G3 = -5.236+10.108 X
C3, G4 = -3.387+7.286 X C3; I HIAS [ 75 #2743
W 5 R B : SO = -5.670+51.878 X C4, S1 =
-6.883+59.121 X C4, S2 = -6.378+56.217 X C4, S3
=-5.426+50.295 X C4, S4 = -4.884+46.583 X C4.
2.5 sfeiFAMAC3FeCAF) ) IT 208 R ) 9 22 52 4
e o B e AR SR B — A8 SRR IEVE 43 0
AMACIFNCAARNF N ok K, 25 R B, He T
AMAC3 1) 40 ) R 5 L B2 Ay G L. G4
UL T AMACAT J1 01 e 5O )95 B 2% 43 S T
S4MFF & Fde i, 70 h46.34% . 72.73%Al
46.51% 61.11%(F3, 4). 73 H¥ M5 FMAC3FI
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L LE LU = 3 = AMACITHBIRMEHBIRIES SR 5 STRRES S R —IE
JF DR 3% K 89 A A%
AR C3FaCa
% & 2h 4 oA BT Sl
FoE kSR DR
C3mCamon  SDDOR ol 62 o3 o
¥ T 48 5T o o n HRKEL (%) n HARREL(%) n ARKLEL (%) n HARREL(%)
}ﬁ gf?"nc ﬁ j% G1 57 46.34 5.69 37 30.08 22 17.89
ZH 2R B R JE
& 15 A Ot 4 A G2 89 46.60 12 6.28 40 20.94 50 26.18
52 2 E A G3 44 33.59 3.82 27 20.61 55 41.98
LY N A ] G4 1 9.09 0 0.00 2 18.18 8 72.73
EX-Y 30

& 4 ETAMACAARIREEVAIBIRES D SSERRES DB —3E

B R
TR R S0 Sl S2 S3 54
n L% n MIRREL%) n KEEE%) n MEREE%) 7 #EEREL(%)

S0 2 6.90 24.14 2 6.90 5 17.24 13 44.83
S1 8 9.30 40 46.51 5 5.81 3 3.49 30 34.88
S2 8 6.06 57 43.18 10 7.58 11 8.33 46 34.85
S3 11 10.89 21 20.79 8 7.92 9 8.91 52 51.49
sS4 4 3.70 21 19.44 5 4.63 12 11.11 66 61.11

CARMRNIETHMAC3 4 31195 2127 73 2 1 4 5
BRI BORT TR MACCA TR 5ol o3 B 27 53 ST 1 )31 o
£, SRR, MEEAMEC3=0.84 g/LI, L
HYURH 20 % = GURTTREMER K, M3 #h
RC3<0.65 g/LIN, LHFAIZUR L2 5> 2% = G4IT)
ATRETERCR. M B AMAC4=0.18 g/LIE, HT
YLLVFEL2E S I = STR AT REMERK, B b
RC4=<0.14 /LIy, SLHFLHZUR B4 50 1 = S411)
LN TN

3T
JFF RS2 A5 MR 143 1 388 B, £4990% i
HMA B B TRk FFRES. #hAkC3FIC4
T A A Y, R, FEAE EUR, BRSO
A fig S BT C3FCAK TR . i e 4
LGN BT T AN I R S 20 2 700 98 6 3 1) L i
C3MNCAIKF, g5 BLdRth, TPk 28 g AT T4
SR T, S R R 48 R K TR RN
W, R 58 AR B AR TR T 5 . Ui
1135 C3FNC4A7K V-t T3 43 1 Jn 27 . AR
HERHE R, L AMAC3FCAL [T 241 24U H 2%
GY R 3 Y BB OO, S C3FIC4/K
B 20 R0 4 00 S RN oy IR T i T 2 00 T B,
PEIR ML C3IFACAT] eI LRI 9 -4 20
AR HDIE.

AR H 3 53 B it — 2R T I35 fMA

C3HICAR; M2 1 2 AL 28 JH A1 Z3A [A) 93 322 4R
BHF KR, 45 R, FFEBRg AN &
HEN ) 3B A 23S [R) 993 B 2 0 R0 43 19140 5 Ry
B $a bR 5 0 U AMAC3RICA. R —38 X
B UE VR L35 KM CI AN CA TR N ) 5 b5 B, &5
RN, FETAMARC3 I 055 eR 0 TS 21 2 4y
PG GAFIEE T HMARCA ) 51 bR £ ) 531 95
oy WIST. SAMFT & Fd i, 3 46.34%.
72.73%F146.51% 61.11%. 43 HPK L5 #MAC3
FICAACE RN A e £, &5 4R, B b
1A£C3=0.84 g/LI, SLHF U0 L2250 2 = G
ATREMERCR; M AMAC3=<0.65 g/LI, I
YRR = GARTRETERR. 24 iR 4k
fRC4=0.18 /LIy, JLAFA LU0 BE 453 B = S111)
ATREMERER; M B AMACA=<0.14 g/LI, JLAF
LYUP L2 = ST REPEROR. $Eom i
AMACIFICAXT & E 2RI 98 T 4L ER AN ] 9 HE 2
RESH—E HIE L.

BARAMAE RGEAE DR D LARHRAR S 75 12 G
i — A, AR 8 1 M T 2R R0 RN
SEHLAI R IR F AN 255, Talaat 5090 712
PR B 98 AN ) i B B ML i C 1Q( A ZE kY T
PR AN £ SRR A AN oA G 4 )y b
RCIFICAA T AL, 25 oK, MG CIQRENH
Y12 J NG B R AT LA RR B ) T e T g 0 T
T, AMAC3FC AR I 2 28 98 RE T 5l A 2T 44k
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P8 (0 T e 1 A0 AT K EE S (R 5048
MG AMAC3TE S ST 2 HA(1-2 wk) i 3%
i T I, S g (3-4 wik) T T i R
W M2 PR S B O R S RN T T R N
TR RN L AR R W oR, LS FMAC3FIC4
JKFAE I B2 2 20 G A B 27 2y AS 1 v, OF
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R T

BaumannZs"%F b2 B T AS [ R JEE 1 1A 754
JHF 98 FH 9% 2 AR P JIF A 4k B8 3 1) 1fL 35 A AR C 3
FICAIKN, 45 FARH, M AMAC3IFICA/K bt
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5jChild B¢, Child CZ¢ 55 Child B2 [R]34147
H 2R AP TN Ry, 18 1 A AL 9 4E
HYELITEAG 2 BT, 5 AMAC3FCA/K A — &
FEEE Ty, 8 UL 2 )5 2 R %, (HAE
JF R4 () SE Al A B AN O S T TR . AR
SCERMB AR, 75T IIE D) B8 H B 5 280 (i 2R
Pt = GA)FI AL (HH 200 BE 2250 1 = S4)
2T, MEFMACIFICAAK T BB B, (HFRIEAS
% 525 T 58K IR RN C3FI C4 11 it 4 T
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A A AR A RN ATE J RS

4 SEX

1 Gangadharan B, Antrobus R, Dwek RA, Zitzmann
N. Novel serum biomarker candidates for liver
fibrosis in hepatitis C patients. Clin Chem 2007; 53:
1792-1799

2 White IR, Patel K, Symonds WT, Dev A, Griffin P,
Tsokanas N, Skehel M, Liu C, Zekry A, Cutler P,
Gattu M, Rockey DC, Berrey MM, McHutchison JG.
Serum proteomic analysis focused on fibrosis in pa-
tients with hepatitis C virus infection. | Transl Med
2007; 5: 33

3 Qin X, Gao B. The complement system in liver dis-
eases. Cell Mol Immunol 2006; 3: 333-340

4 ERE Pite CAUREBMETREFEMFMACS,
AMACARIRMPR RS IMPRATARA R AER 2007; 23: 355-356

5 Talaat RM, Daif AA, Salama MM. Seru levels of
complement C1Q, C3 and C4 in patients at different
stages of chronic hepatitis C viral inmfection. World
J Med Sci 2007; 2: 88-95

6 kI AMARCIIIMIERT CHUTF RIS E T 55
FHERE 2% 2006; 13: 2034-2035

7 Baumann M, Witzke O, Canbay A, Patschan S,
Treichel U, Gerken G, Philipp T, Kribben A. Serum
C3 complement concentrations correlate with liver
function in patients with liver cirrhosis. Hepatogas-
troenterology 2004; 51: 1451-1453

8 Ali OS, Abo-Shadi MA, Hammad LN. The biologi-
cal significance of serum complements C3 and C4 in
HCV-related chronic liver diseases and hepatocel-
lular carcinoma. Egypt | Immunol 2005; 12: 91-99

wmiE W w4 TR

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 201 1ERRA Y H A48 A A A% &

(HERFABHRE) NE(FDEAHMAARMAAERE -
RCCSE # &k . # s MAMTH LHEH)

AR

ChE 2RI TR OFFUR S -RCCSER S . B ITIHHMT B SR drh EARREEER IR0, 5l

DUKSA B RANS S B2 eI A W e, SR s PP A Mk 20 AT AR 45 R 508, 6 3L R TR S0 5
BRI, #0765 A ARMITIHATRE, Sorh (ISR NTH 2D A7 39670 I IR D= 22 31 I 2

ASQT. (GBS AR ZEZE5T 2010-01-08)

www. wjgnet.com

W@ R
K A b 44
i kBT A —
B AL



