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P (CIO) AT 422, ik T PEGREMRAEY FH-LEHFCERER .S T BE pH ARG E E) KA, TIE o7 (R &4
HBsAg-anti-HBs CIC) ¥ &5 CIC J& . k0 8 £ AT h 09 R A oMM & M7 5. R 6 F RS L=k # & HBsAg.,
A AME TR RERTRR, RGN ERABLR R AL G RIS A8 TR MBIH AR, 5 335 I &

Ff LA fr A7 E A X (HBV-M) 4# K it 47 HBsAg-CIC #ml, Z58R A RAE % A 0.15 mol/L,pHS. 2,500 mOsm/kg #
BRBR 3 % ik 69 70 g/L PEG 6000 3 ) . 4°Cit IRIK Gk H S A A 18 009X g, iR 4°C, H B H 4 10 min, £
A BHARRE; AT o FAAEIHEX(HBV-MAFAAS R AFEL R R EEMN LE LS. L PR R EGME

BT A% E 5 A H.0,95. 2/;.&7. 296,80%# 8. 7%, % 44 HBV-M 2,3, 4 A ¥ A Bk wginiE CIC A4S & FTHA %% 0
2R AE%ITFEL(P<0.05), & PEGWEH) ZA Thk CICAMNANAE, 25 3 EH *wa'a ok, o A R
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Effects of Different Matrix Solutions and Osmotic Pressure
on Serum Circulating Immune Complex in PEG Precipitation
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Abstract: Objective To explore the influence factors of PEG precipitation pretreatment and establish a highly efficient PEG
precipitation system for serum circulating immune complex (CIC) preprocessing. Methods The experimental conditions of
pretreatment (solution matrix,ionic strength, pH value and osmotic pressure) PEG precipitation was optimized. After pre-
cipitation of CIC in serum (preparation of standard HBsAg-anti-HBs CIC) , which was dissociated by immune complex disso-
ciation agent developed independently,and then free HBsAg was detected by using the chemiluminescence, comparison of the
optimum precipitation system by calculating the amount of dissociation. Optimized techniques of precipitation dissociation,
and traditional technology were combined with immune complex dissociation technique independently in the 335samples of
five HBV serological markers (HBV-M) were detected by HBsAg-CIC, respectively. Results The best precipitation condi-
tion as follow:0. 15 mol/L,pH:8. 2,500 mOsm/kg borate buffer solution including 70 g/I. PEG precipitation 6000 mixed
with serum overnight in 4°C., After precipitation centrifugal speed was 18 009 X g, centrifugal temperature was 4°C ,centrifu-
gal time was 10min, the precipitation separation effect was best. HBsAg-CIC of the five kinds of HBV serological markers
(HBV-M) were detected by the traditional method and the improved method, respectively. The positive rate of immune com-
plexes by the improved method was higher than the traditional method,and the positive rates were 0,95.2%.87.2% .80%
and 8. 7% respectively. Additional, the amount of HBsAg-CIC in the HBV-M 2,3 and 4 were higher by the improved method
than by the traditional method.and the difference had statistical significance. Conclusion PEG precipitation is widely used
for the detection of serum CIC and pretreatment,influenced by multiple factors,including matrix solution and osmotic pres-
sure on the detection of CIC also is very important,in order to improve the circulating immune complex (PEG precipitation)
provides a theoretical basis for the detection rate and shortened the settling time.
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I ¥ 1 2 e 9% 2 A ¥ (circulating immune
complex,CIO)fE Z PG I A A .k Eh i 8] T
e K EA FIIE R LR E BB T R E+
CIC B B 5 0 AR 4l A I 12k 1) 4 S bk
CIC K 5 ¥ o0 M Fe S e i MR Fe S 7 e ™
M B 2 R (PEG) Y VE B BE AT B TR
S R T YRR DN oy e B T A I S D L i n]
FHF 45 S0 T 5 A0 i A B (CIC #4688 CIC 51 3
FRE) . PEG Ry —Fl AN Y B far 1) 85 K o F
Lk, FE MR CIC B E KMERYm
il Z Ui vE  PEG DLVE ik B J7 v o o8 Pl | 5 &2
PEGE TR R LB ZE 2 T IR AR i E CIC
5 B 5 e 4 . N AN B SCRR I X PEG T0TE 5 19
T VB L J B ) AR R AT T AR R B AR
B PEG UL3E % I I WL it 85 T o 8 LA B i
J B 35 5 X T 0 RS R 52 i DU DL AH S GE . AR
XAE PEG UVIIERF WA MHEET.45&ANH
FM RN R RS SRR REE AR RET
VEWRIE T B T o JE B B R X PEG ULUE 47 B
Mg CIC Wy sgm), HARWT .

1 MRl5FE*®

11 AR AR 335 4 R 2 I A A AR X
(HBV-MDFRA K [{ T filt B R K 3 AR Be A3 B 1% e
BRI VT K 2 B 5 — B Be A% Y 0 1 B 9w
A Hid 100 i HBV-M-1 FRAS i B 4R K 35, B
X HE4H) . HBsAg,anti-HBs, HBeAg.anti-HBe, an-
ti-HBc # B ¥ 42 #y HBV-M-2 #5 4 : HBsAg,
HBeAg il anti-HBe B, 117 fff HBV-M-3 #r74 .
HBsAg,anti-HBe F1 anti-HBc BH 4 ; 30 5 HBV-
M-4 b7 HBsAg, anti-HBc BH 14 ;46 £ HBV-M-
5 #5 4 : anti-HBs, anti-HBe, anti-HBc BH4: .

.2 XA AL %E 4% HBsAg-anti-HBsAg %
PESE A W) (HBsAg-CIC) , Hivh HBsAg 4 1k i i
(3.0 mg/mD I F Lh a3 Prospec 24 H) ; F-Hi HB-
sAg ZTEREPUIR (3.0 mg/mD W T b 5T 18 58 2F 4
Y AR AF RN A B 2 2 (PEG 6000) ., Bl /iR
(H;BO,) Jll#F (Na, B, O,) iR & — 4 (Na, HPO,
< 12H,O) (B iR — &40 (NaH, PO, « 2H,0) . & 1k
B (NaCD Ji L 4 (NaF) I & F AR B e 4k 15 15
Fb 244 (Co Hyy Ny Na O, ) I T 48 v g gl 52 IR A BR 2
Al WERRR (HCD W T 223 N i fb T, iR 7%
DK-8D MUK 4, LR B UV-721 4356 B
L E RS L R PP-50 ) pH i, E LR C-
MAG HS #IRE IR 2) % 5 E A 5804 R
FEE O ML, 15 E 5 BE 28 78 osmomat 030 Y yK 4B
75 FEAX 25 [ HE 5512 W 12000 B4k 2 K 6 50 958 4 Bt

XK E HBsAg &R 7 £ .

1.3 ik

1.3.1 HBsAg#i HBsAg s &2 & Wl 4 . 16 2
B HE K% 23 12000 4k 2% & 6 90 5 o B AL K i B
HBs Ag 3 571 K I 75 2 4 ¥ Bl ph 4 BE 6 38 1% L 451 T
#l HBsAg-CIC, i HBV-M ¥ ¥ % #4918 & A Hk i
B E A R A B A B4l ik B9 A I HBsAg % 200
IU/ml (il % 1 HBsAg &) 48 J5 I A £ $1-HBsAg
Z PR EH 2 HBsAg B 45 5 <<1.5 TU/
ml, W HAR <15 TU/ml K1k, 37°CKAEME 2 h,
SRIG T 4°C vKFE L 22, BB Bk & 1 HBsAg-CIC,
0I5 HBsAg 2 0 193. 6 1U/ml, G+ &
EYHRI R A A 0. 2 ml proclin 300 2E ¥ B J&
FJ5 4y ACIR- 175 A .

1.3.2 RIEE BV 08 K82 % SB[ 5 ] dk#
70 g/L PEG 6000 UL3E R .4 CYLUE 24 h, B0 Sk
18 009 X g B 0> 10 min, X} AN [F] 3 RIHFE K B F iR
KB BRI T 2 R IE A BT 4041 . 45 5L R I I
) B AR & R e 25 SCHR[5,8,9]. DI W
e JE .0. 10 mol/L,0.15 mol/L,0. 20 mol/L; @A
[F) 32 S5 75 A 0 1R &k 2% b W (BB | B 88 £k 2% i
(PBS) | B b %Z #1-HCl 28 # ¥ (Barbital -HCD) ,
Tris HCl i ; O R IA W B35 [ . 400 mOsm/
kg,500 mOsm/kg,600 mOsm/kg,700 mOsm/kg;
@R W pH H:7.8,8.0,8.2,8. 4,

1.3.3 HEEAWEG (L5 PEG Ui )M
S5 R JE # PEG TTTE 4 BV 1943 B 45
HHE AR Go 3 P8 R 3 43 B 1 A AR HBsAg-
CIC TLIE 45 P 40 3l % 25 FHAF CR i B HBsAg
SEAED FINSE A (R BS )5 HBsAg MEME) .
UUTE . BB FRATT B E0F & AL R RED (L RS
Z1.201410034039. 5,7Z1.201410033277. 4) X} 43 &5
) CIC HEATff B, i 55 J5 il FH Ak 2% & O o R il
i HBsAg &, kit 5 i & & W B g 55 %,
25 P 0 I R B 1T B HBsAg I % « 17 25 1 %
REAF R In A CIC 70 5 22 w2 550 A CIC it Ji
S vp i B i AR YR 2 J5 SR L Abbott 12000 43 #t
A iR AR R K I HBsAg, H &8 SR A Ry 25 e
FE AR B IS Y U B HBsAg W5 . 1 I 2 4 b
ARG W B 8 42°C KB IR 30 min(FR %
AR 60 UK/ min) ; PTJE Z8 v i 25 b AR L TR A0 05 SR
F Abbott 12000 43 14X Je Be £l 7] 2 h Py A
HBsAg, H45 545 8 & 6 (HBsAg-CIC =l % 4%
HBsAg M5E {6 — 25 A HBsAg 25 H{E) .
.4z 23 HBsAg-CIC 45 5 ) Wy A5 v WL 3%
1.
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*1 fRENE CIC RixR & R AR #E
WEHEAIU/m) A EHEJU/mD % R
>Cutoff” <Cutoff FEATAEAE HBsAg-CIC, B it LI E (5 K/
<Cutoff <Cutoff FEAHRFEAE HBsAg-CIC
<Cutoff > Cutoff PER AN S R A SR 22 P 3L
>Cutoff > Cutoff A0 (> U WA A2 7E HBsAg-CIC, B i DA CIU A £ — 28 P 22 (RN, 22 WA R R

1 HBsAg-CIC

* Abbott i2000 55 43 HTX# HBsAg Cutoff=0. 05 IU/ml,

1.5 St o hr AFEDLEE ks R & .
KHZ HFE EAL (U HE R UK G 8 h
SPSS 19. 0. 1648 1 5 8 B ¥ 43 B Kl 9 HBsAg-
CIC FHPEZR R % £ R K I Y HBsAg-CIC % & H
PIE bR ifE 22 (ot o) FoR KM AY HBsAg-CIC &
] LA AT ¢ K56 . P<<0. 05 R 2% 5 B A 483t
225 i E A H 2 B R F GraphPad 5. 0,

2 #£7

2.1 PEGWEE T ARRAR KRE pH A B &
JEGARAL WK 2, ot R HIE 2R IEXT PEG
s PR A0 A b A & B AR X 2 60 U A 52 ) B
T, H BT T UE R B 5 ma R/ IMIRIR R T TR
B R > IR A > W pH A > W WO T
38 3 7Y R E P KO B A, 15 8 PEG R4 R 2SR
2 B B AR AT B WA % £ 0. 15 mol/L, pH 8. 2,500
mOsm/kg B IR 6 2% s & 70 g/L PEG6000,

*2 AEERGRE pHEBEEZHRUEZEITER
R BT Y FE (mol/L) pH i BB /E (mOsm/kg) SIS (TU/ml)
1 BB 0.1 7.8 400 160.9
2 BB 0.15 8.0 500 185.6
3 BB 0.20 8.2 600 171.5
4 BB 0.25 8.4 700 168.5
5 PBS 0.1 8.0 600 150. 4
6 PBS 0.15 7.8 700 151.5
7 PBS 0.20 8.4 400 166.7
8 PBS 0.25 8.2 500 170. 4
9 Barbital-HCI 0.1 8.2 700 164.3
10 Barbital-HCI 0.15 8.4 600 166. 6
11 Barbital-HCI 0.20 7.8 500 162.5
12 Barbital-HCI 0.25 8.0 400 151. 4
13 TriS-HCl 0.1 8.4 500 168. 4
14 TriS-HCI 0.15 8.2 400 164. 4
15 TriS-HCI 0.20 8.0 700 144.9
16 TriS-HCI 0.25 7.8 600 158. 4
KFE 1 HfE 171. 625 161. 000 158. 325 160. 840
KT 2 91 159. 750 167. 015 158. 095 171.725
K3 #)ME 161. 200 161. 420 167. 640 161.725
K 4 ¥(E 159. 035 162. 175 167. 550 157. 320
8= 12.590 6.015 9.545 14.405
TR IR B % R R gy B R R AR,
2.2 MHohExbERRESBLERE WAL, &R0 & B Bk ar 4 ¥ A HBsAg-CIC i
IR AT Gk 5 ol RVE T AL B S R AT tl:isaT’ﬂl R & TS5k, b HBV-M1 b A {7 7F HB-

TE 2 YL R R 9 HBV-M H, HBV-M2 #5 5L
B9 HBsAg-CIC PHM: K &, H ik 8 HBV-M3 &
A, HBV-M1 ) HBsAg-CIC FH M Z A% ; B h 2,

sAg-CIC, Fr AW & o] btk .
A% 3 AT B R R AL e ik TR i e O
AT, R B ULHER HBsAg-CIC py & & T
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L84, BAE HBV-M 2,3.4 th 2% R e E Gt 2% 2
Y (t=—5.66,—12.60,% P<<0.05), B 4%

HBV-M 1,5 X, B ER LR IT¥%E XL (1=
—0.775~—1.77,39 P>0.05).

%3 AE HBV-MEXRAESHESUREN S B HBsAg =2 (o= 5,1U/ml)
HBV i () gk R ik L P
HBV M-1(100) 0.030. 01 0.03£0. 01 —0.775 0. 44
HBV M-2(42) 12.08+11. 82 71.73£31.80 —11. 40 <0.001
HBV M-3(117) 10. 4141078 51. 95433, 40 —12.60 <0.001
HBV M-4(30) 8.7549.89 47.13435.77 —5. 66 <0.001
HBV M-5(46) 0.0340. 02 0.030. 02 —1.77 0.079

1 : HBV-M-1. HBsAg.anti-HBs, HBeAg, anti- HBe, anti-HBc #] B #4: ; HBV-M-2: HBsAg, HbeAg, anti-HBc FH¥E ; HBV-M-3: HBsAg,
anti-HBe, anti-HBc [H44%: ; HBV-M-4: HBsAg, anti-HBc fH 4 ; HBV-M-5 ; anti-HBs , anti-HBe, anti-HBe BH %,

100

8

HBsAg-CIC [ # %(%)
[+:]
o

40
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0 h
N
vz?"& e@ﬁ @éﬁ vz?;ﬁ & 4

B 1 AE HBV-M#EXRAESEESH R % HBsAg-CIC AR (%)
3 At bR APURE B B b g (B R AR
PE BRHPESTRE RO | 8175 K WL ™ A5 4 B e 1A
G E IO 25, 7 A R A R R S B R B AR B B
JR S PURIE g B AT bR IE B %
A W bR 7R SR SRS R S R A R Y
RS A BRSPS RE AT
B, B B A W nT AR LR B R A T A R
SEEMERAE BT R AE B AR, oW
JH 98 75 3% 15 9 5 Ve b, Ot il e s, T B 2
b TV R I S0 F IR DL s
Bi . Hd HBsAg-CIC 78 & B % 51 2 JF 9 & .
KR B RE RN PEG BUTE %A %
RE AW, PR L RORR B R R S B In) AL, 7E H RS 5R
BT RMAR TR S5 A R S 0 ik T B
. i PEG UL3E CIC ¥, £ I IR B L hik 52 56 = 475
SRWE ) T 4% 2% CIC 19 4% B8 M B IR % 1 ik
45, ASCHISE PEG ULUE 43 8 13 HBsAg-CIC
X — F LK RS R AT A, DL
PR B RCR .

222 AT AL IR T PEG [V BE ITTE R ] DL &
B0 J1AN AR SCUE B U TE 43 85 01 A2 s il R 3,
EEMARR M. B EE > FRE R > pH > %
BELHMBEERE RN EENR RGBS

JEA B T &AW A R B 2 i 5 R )
S CIC W 4r 8 . M 38 Y 1 i JE I 2> CIC
IbF 2 iR A I BTl CIC 1Y 53 18] 45 40 & 2k ok
BEHMT CIC 43 8, 45 R, BERE
CIC i Z 3 8 Jm W TTTE B G, T dE CIC YLTE 5e
A MBS R E I, CIC K H Py 3 i 40 4k 2 1) 45
T 2 A ™ ) R L BOME P R A R S e T i 2 R
BF L CIC B R I A7 1 T ¥ 78 43 % 8% IO FRAIR T
G 0 A5 SR A D RE T R R . RO SR FRIA U, T
TTFE B 6 A [R] 1Y 56 R i A7 7e B i i 22 5%, Hob BB
ZZMWS PBS 2% Ml 25 5/, A8 B b2 2 v
W5 Tris-HCL AR S 2 0% 1 43 88 20O I B8 F 1%
AT RE AN TR Ay e B iR & L BRI 2 pH (H— 3K, 7T
H N oh B T 5 A, S 800 B UR AR R 22
St pH E B AR Sy 52 i R38R AS [R) 6 5 3 T
SYANTF R E R pH EAESE AR S st T
HZE MR I B KN . W B 52 e Fe /S s AR SCAE 58
35 9% v AR R L BT AAE — 28 WU BV R A8 4k,
FETRIE AR EPZE IR R .

3 MK 1 Al AN7E 2 R TE T . HB-
sAg-CIC % PH 1 & AR [F], o BH M 28 0% & 0 2
HBV-M2(HBsAg, HbeAg, anti-HBc FH %) . f 1%
i & HBV-M1 (HBsAg, anti-HBs, HBeAg, anti-
HBe.anti-HBc ¥JFHPE) . 20 B 75 0 FH 2 2 2 5 1%
Givk, WA R (HBV-M 2,3,4) 40 B 1 HBsAg-
CIC BE® T, HESFEAS %8B L(P
<<0.05) . £ HBV-M5 H1 B R A 53 IS 4R 1Y FF A 451
B U ER AR B S8 L (P>
0.05), L UL BA 78 HBV $0% & 4 & i B A 5] By
Bt H HBsAg-CIC & & AN ] B B ML il Fn 2
WAL AT B A 7~ — W uEe .

Zi LTk, PEG VLVE e 2 & Wik . A%
B3 PEG ¥ BE VB0 7 LR s ) B4 PR 2% ) et
BRI B BIE LR (T 487 1)
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