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[ ZE] 4@ KB R (rheumatoid arthritis, RA) f 2 M1 o 77 A6 155 T B 00 4 5 M B0 X0 s Rt iy A FL 3k
IRIE % B (human papilloma virus, HPV)47 # E, 2 (1) 345 - 362 Z ik (human papilloma virus peptide, HPVP) 1 Jit
BB , TRITIZHUATE R RA IR RS Wb i 2 L, & & . L) HPVP BURE R 1k HPVP 4 J5L, il I6e 6 928 W o v
(enzyme-linked immunosorbent assay, ELISA) f&:il] 101 FliRAE/NTF 1 4E 2] RA (early RA, E-RA) i3, 149 4| H
b 25 2 2H 2995 R 3 LA B 40 44 1E 5 6 BRINLTE HRAH SCPTIR IR o 5 RA BRI R AH S PR M SL 80 E HR AR b T4
T2E0 T, %2 (1) E-RA BEA MG P 1gG IgM BT /R 1L HPVP Uik i) BH 3 (4351 k 62. 4% F166. 3% ) 14
B F AT IR, Z R A G225 L (P <0.01) T E-RA H 341 K HAb X BB 41 M0 i 40 HPVP Fi ik BH R 24 5
Giit2EE 3 (2) YUK L HPVP () IgG BUFN IgM BB {RTE E-RA 12 W (1 U 43 31 62. 4% F166.3% , 5
P45k 89. 4% F1 86. 6% ; (3) HiJNE M {L HPVP [ IgG B IgM BRI IAAE TgM-RF [0 2 2 v 1% BH 4 2R 43 3ol &
59.4% F171.9% , 75 HU 3 R R K (anticyclic citrullinated peptide, anti-CCP) 4t 4 B 14 19 8 3w BH 1 42 53 1)
39.4% F151.5% , 7F IgM B2 XU K T ( IgM-rtheuwatord factor, IgM-RF) | #i fi & 4 #i /& ( anti-keratin antibody,
AKA) Fi#%JHHF (antiperinuclear factor, APF) =3 8 BH: Y H & Hh B R 50 9 R 54. 5% F1 72.7% 5 (4) 5 E-RA
I PR B S 6 ZE R b LA S, $UI AR Ak HPVP A4 (1 BH P4 21 45 B P 21 92 975 176 o & DAS28 (=i [ 1gG (6.3 £1.0) ws.
(5.6+0.9), P=0.002;IgM (6.2 £1.1) vs. (5.6+0.8), P=0.008] X £& I #1L)_I- e A5 6] 25 (TgG 56. 1% wvs.
21.2% , P =0.001;1gM 50.9% wvs. 29.4% , P =0.036) Hi CCP A HM:# 5 (1gG 96.8% vs. 55.3% , P =0.001;
IgM 89.6% wvs. 64.7% , P=0.023), %4, 5 /R K b HPVP HifkBHPE4 ESR /K F 5 TRIM4[ IgG (70.3 =
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Significance of anti-citrullinated human papilloma virus-47 peptide antibodies

in diagnosis of early-stage rheumatoid arthritis

LI Gui-ye, SUN Xiao-lin, LI Yun, JIA Ru-lin, JIA Yuan, LI Zhan-guo®
( Department of Rheumatology and Immunology, Peking University People’ s Hospital, Beijing 100044, China)

ABSTRACT Objective: To investigate the prevalence and the diagnostic values of antibodies to the cit-
rullinated HPVP in early-stage rtheumatoid arthritis. Methods: Antibodies against HPVP and citrullinated
HPVP were detected by ELISA in the sera of 101 patients with early-stage RA, 149 patients with other
rheumatic diseases and 40 healthy controls. The prevalence and diagnostic values of these antibodies for
early-stage RA were analyzed by statistical software. Results; (1) The prevalence of IgG, IgM antibodies
to citrullinated HPVP in early-stage RA were significantly higher than that in the patients with other rheu-
matic diseases as well as in the healthy individuals. (2) The diagnostic sensitivity of IgG and IgM citrulli-
nated HPVP antibodies in early-stage RA were 62.4% and 66.3% respectively and the specificity value
of the two antibody isotypes were 88.7% and 89.6% ,similar to that of the anti-CCP antibody. (3)The
positivity rates of IgG and IgM antibodies against citrullinated HPVP were 59.4% and 71.9% in IgM-RF
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negative early-stage RA patients, and 39.4% and 51.5% in anti-CCP antibody negative early-stage RA
patients. (4) The DAS28 score [ IgG (6.3 £1.0) vs. (5.6+0.9), P=0.002; IgM (6.2 £1.1) vs.
(5.6 £0.8), P=0.008] , X-ray stages (IgG 56. 1% wvs. 21.2% , P =0.001;IgM 50. 9% uvs.
29.4% , P=0.036), anti-CCP antibodies ( IgG 96. 8% wvs. 55.3% , P =0.001; IgM 89. 6% us.
64.7% , P=0.023) in citrullinated HPVPP positive patients were higher than those of citrullinated
HPVP negative patients. Additionally, the levels of ESR[IgG (70.3 +32.4)vs. (51.9 £27.8), P =
0.004; IegM (67.4 +31.5)wvs. (53.8 +27.7), P =0.035] in citrullinated HPVP positive patients were
higher than those of negative patients (P <0.05). Conclusion; IgG and IgM antibodies to citrullinated
HPVP are highly sensitive and specific novel biomarkers for early-stage RA diagnosis, and are related to

disease activity and joint damage.
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K RXIB T 4 (theumatoid arthritis, RA) J&—Ffr
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o, o 17 O R, R BRI AE SR 1 AR B, PR
TR RA BOERR 2 I B OCH B, 4R R 1Y R At
FERY, NAR A EMTE RA A B30 20w AL b
HAREEE Y, NARMGUEAE S RA S 551 —
KPR T T RA B B 5 I B H e i /Y
AN ER,RA AR RS B8 955 SR A A
FRE R TAEE 5 AR B B8 AR S50 , 8 1 o3
FHBLHIG & RA 1 1 B es RO o 23 5T
I, RA B EB JRRE A0/ MK TE A\ a2
TS R IR Y L A I AR B9 R
B, ANFL ISR B (human papilloma virus, HPV)-
47 B3 7 Hi JE BK (human papilloma virus peptide,
HPVP) 5 RA H Bt 5 22 8 1 09 £ AL A R 5
P, HORA G U A7 7 e T B 10 X 320 2 TV
FRAPTIFE IR B BT, $75 HPV 2 J2 Hopt Jsin]
BETE RA IR b A — B o ABF Tt — 2
T8 3 e BBk B 9% R F6F 32 56 ( enzyme-linked immunosor-
bent assay, ELISA) &l 7 509 RA £ 35 DL S CHAth X
PPN R LT T BT 17K, JF A B izt
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2, NUEZC R IRTE R RA th Il RS W 5 X
FgE—L A HPV 41725 RA 2Uim r9 il BE4E
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(1) E-RA (early-ER) 41: 101 {31, 5% 2010 4F 1
HZ 2011 48 8 b at sy AR B e KUR 2 BHE
Be i . A BRE RS 2010 48 38 5 KRG 7 2
( American College of Rheumatology, ACR) IR FL
K% 8% %3 ( European League Against Rheumatism
EULAR) 2 i1 RA 43 35hafe ™, At <1 48, 3L
H D5k 26 ], Lotk 75 i, AR IR 14 ~ 81 %, F- 1 55

%o (2) HoAt XU A 5 5 20 - 149 431, Horp 55 1 24
], 2Pk 125 4], AR IS 14 ~83 %11 49.2 5 4
RG24 B R G (systemic lupus erythematosus,
SLE) 31 4], J5i & ¥ T8 25 5 4 ( primary Sjogren’ s
syndrome, pSS)30 4], ‘B 595 4 (osteoarthritis, OA)
38 i, K L9t/ 22 2 LR ( polymyositis/ dermatomy-
ositis, DM/PM )20 |, & Gt P18 AL JE ( systemic scle-
rosis, SSC)30 i, DL b4 &k A 2010 45 1 H
2011 4F 8 AFEdb st K N REBE B 8%, 5T
& E N EE PR AN B2 WRHE . (3 ) 1EF X HRZH 40
2 Yok ARG AAR #, Horh DS 1 8 44, Lotk 32
2 AR 20 ~67 2 K1 50.9 2 ik 3 AE 1Y)
MRS MR 22 5 G E L UL Bk
T8 T 1 PR A 35 A TR A im AR o

AT R AT AL R N R ERE e & i 2
HAAE, A 2 58 W E MR R
1.2 HPVP W Z KA1 I

VeI HPVAT $ 815 85 1 E, HE I RYSS 345 ~
362 fi 2 K& W A4 1 1y 5 Ik 7 41 ( GNTRGRG-
RGRQGRAGSSG) , LA A1 & Lk A 1, = RO AH J2
Mg AT 44k ; LUR R AR 348 £ EAKE
2, & N AL HPVP, J7 ik [F] i .
1.3 s HeiAssm

(1) ELISA J7 3£ K& I RA R0 XJ BE 2 1 3 H 4t
HPVP K4t HPVP HiR i /K F-: LL50.25%
(IR B 43 %50 10— 1% % Wl 12 #5292 vh W ( phosphate
buffered saline, PBS) #ii Bt HPVP } K& iz {k. HPVP,
R 10 mg/L(pg/mL) , €147 96 fLA%, 100 wl/
fL,4 CIB A 3% (it 70850 A 137 FLE F (bo-
vine serum albumin, BSA)-PBS,100 wl/fL,37 C fi4]
2 b, PeAR ;s ILARER EE1 = 100 £ 5 sl fidt et BRI , 100
pl/fL,37 CHFE 1.5 h, etk I AARFR L 13 0007
RO i S AL PR 0 09 L SE BTN TG (R AZ 42
) BUABLEL 1210 000 F R i AR 1 S AL W B b i
AT TgM(Sigma) 3§ 1: 10 000 i FERYHAR L 4 Ak
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YIsEFRIC i i IgA (Sigma) . 37 CIHEF 45 min,
VMR 5 U A TMB S (34, 3k SO 10 min, D 2.5
mol/L & B £ 1k 2 i, 450 nm 570 nm 52 BOG %
(D)fH. FrAFEG SO AL, AR 4 B B X AR
PEXT IR, AR4E ROC Hh 2k B #5121 RA 19 Je fE il A
Fo AU = ( Dy = Dygysprn ) swnn” ( Die
Do) e X 100% o 7B 0L 3 A FH P4 0 3R
(2) %t CCP Bzt & iy WA B2 27 5L 3 iz Wi A FR A
AR, RF-TgM 3050 & i B 18 AR I HOR A IR A
FIFRME, 4T CCP HiLfA AN RF 2R H] ELISA J7 ik MIE
1.4 E-RA 2GR K S50 % BORH R

JIA RA B3 B R B 5 50 % BOoRHY B b 5tk
FNREBEREZ o B RA BERHE RS IR KT
PR AR R RARIN E] | R 45 il
WE PR I B 1 VF 43 ((disease activity score 28,
DAS28 ) Fll X 23 I 5 5 50 % 45 b A2 475 £1 40 i 0 5
& (erythrocyte sedimentation rate, ESR) \C J Jij £&
( C-reactive protein, CRP)  fuBEBR & 4 IgG . IgM
IgA \IgM -RF  $i # JR 2 2 K ( anticyclic citrullinated
peptide, auti-CCP) Hu{A . $t f & H P44 ( auti-keratin
antibody, AKA) . $0#% J& K F ( antiperinuclear factor,
APF) o SCTT X 2433 . T I 1E 8 BOC T T T B ot

G s WA B BOsif , 5 J8 BB 24U K, ¢
9 T B2 I Bl R ) S 1Y T o R o s IR, E
TCHATIRHE 5 WYY oA W A ) 1 1T o 4R T R
N S LT SRR PN (DA R i = g
LKA LI 5 VI W BR L _E R IO, 55
ATt R
1.5 Geifseab

K SPSS 16. 0 Gt #i i, 21 [a] A< ) HL R
xR IEZS A TR BOR L & £ s FOR LI L
P Il = el 1 1 IS 5 T |
Spearman AL, P <0.05 FREZ7BA ST

2 #R

2.1 4t HPVP Hiik 550 RE R L HPVP ST 7E RA
FHHA AR P 83 T 2 e A

PUNE R HPVP Tk (1gG, 1M, TgA) i i
(AUME) 75 E-RA FE3 L3 P B9 7K P B2 v 1 oA
RGBSR 20 K Ag X FREHL (P 1 <0.01) | T FE 4%
XA 22 S e ge it A (B 1) o E-RA 83
I 5T HPVP ik (1gG, IgM, TgA ) B B2 52 4%
Xt B 22 S G (18 2)

400 anti-citrullinated HPVP (IgG) 400  anti-citrullinated HPVP (IgM) 400 anti-citrullinated HPVP (IgA)
° L]
300 300F « 3001
= . S . 5
< 200F °, < 200f-ee < 200}°e
& “ B
100 1001 L8
- n Vv e . MR oo 100 .: s w 0‘
. A LI A v *
. Lo 2R Bl e #*
A B ¢ D E F G A B D E F G A B C D E F G
Group Group Group

A, RA; B, SLE; C, pSS; D, OA; E, DM/PM; F, SSc; G, HC.

Bl HUNERR A HPVP TR BI7E RA CHA X PR S8 e Al B IR BE (AU ) A

Figure 1 Values of anti-citrullinated HPVP antibodies in RA and controls

2.2 HURE AL HPVP KRB E 8 $1 CCP 4
& IgM-RF St R Pk L

HURE R HPVP Hiik 1gG  IgM  TgA AN [F] 7 24
AU {H ARG Bt SR T 25 ) ROC 55, L cut-
off fH 4351128 44.6 ,40. 8 1 68.2, AN AIHT N R
& HPVP $L{AFIHT CCP HfAFN IgM-RF 78 RA 21 K 4%
X REZH B BAME R ILER 1, 2R K5, E-RA 2 Birke i
PUARBEPER Sy F X A, 22 A G 2# 7 (P <
0.01) , £ TTUREI0 58 B0 e B | BH A T 0 {1 R )42 7
A FLR L2 20 FIRPER IR A5 TG TgM UHT N
i fk HPVP Hi{Ax} E-RA i2Wi i R B 5 525 540
CCP HifAAHY , 22 R Igeit 2 X

2.3 HUNARIL HPVP Hiifk e 2 RA A G¥ifk
KA 14 1 E-RA 21 (1 2 X

HUNER L HPVP i fk 1gG #Y TgM BITE IgM-
RF 610 7 B B9 E-RA B 35 b i BH 1 22 4% 1) 2
59.4% F171.9% , = FH0 CCP HiiRfE A A T
PR 7 AKA (APF il IgM-RF Y5 B ¥ E-RA
BE T PUNE R L HPVP $iik 1gG AU IgM 7 BH M
RORIR 54.5% F1 72, 7% , [AFE & FHT CCP ik
FAPER (2 3) . 1EH0 CCP HUiRBIPER 1 RA B3
H PR R L HPVP Hiifk 1gG Y 1gM R B 22
A3 39.4% F 51.5% ., fR ] UL, KGN 1gG A
TgM BI4T TR PR AL HPVP HAT 1 &b T 4 05 10 i
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B, IgM-RF \AKA (APF K47t CCP 45 [ BTNy BIPERY E-RA BF A2 BATIR A AR SE 250

250 anti-HPVP (IgG) 200 anti-HPVP (IgM) 200 anti-HPVP (IgA)
200F * 150 o o 150 | :
oo = a .
150 . o0 5
=) . =)
=t 100 —.:o. - A, . <t 100 :A vV .: ° E: 100 -.E; .:- , ..
b e e 50 5 &1 e Y o8 e ' oo it
"u vy 5 L 5 1] 50 F .
50 . * % $ ° el 3 v;
Eiﬁ“iﬁﬁ.&':.% Foa oAl :;E%%‘g"“%
oleea Za= 4 v * 0 : v . ° * 0 LT MRS ix
A B C D E F G ¢C D E F G A B C D E F G

Group Group Group

A, RA; B, SLE; C, pSS; D, OA; E, DM/PM; F, SSc; G, HC.
2 40 HPVP HTHORF L ALTE RA HAU XA 20 S0 25 S (e B X BT 8 (AU {BD) LU
Figure 2 Values of anti-HPVP antibodies in RA and controls

F1 HURERIL HPVP Hifk JT CCP P TeM-RF 1A 759 o iy BH L% LA
Table 1 Positivity for anti-citrullinated HPVP, anti-CCP, IgM-RF in E-RA and controls

anti-citrullinated HPVP

Group No. of patients anti-CCP, n (%) IgM-RF, n (%)
G, n (%) IeM, n (%) IgA, n (%)
E-RA 101 63 (62.4) 67(66.3) 29(28.7) 68 (67.3) 69 (68.3)
SLE 31 1(3.2) 1(3.2) 2(6.5) 3(9.7) 7(22.6)
0A 38 4(10.5) 8(21.0) 4(10.5) 4(8.3) 7 (18.4)
ss 30 6 (20) 3(10) 0 (0) 3 (10) 9 (30)
SSc 30 3 (10) 3(10) 1(3.3) 1(3.3) 6 (20)
DM/ PM 20 2 (10) 4(20) 1(5) 2 (10) 5 (25)
HC 40 4 (10) 6(15) 5 (12.5) 0 (0) 0 (0)

E-RA, early rheumatoid arthritis; SLE, systemic lupus rythematosus; OA, osteoarthritis; SS, Sjogren’ s syndrome; SSc, systemic sclerosis; DM/
PM, polymyositis/dermatomyositis; HC, normal control; HPVP, human papilloma virus peptide; anti-CCP, anticyclic citrullinated peptide; RF, rheu-
matoid factor; No. of patients, number of patients.

x2 PRERL HPVP ik &4t CCP Hifk IgM-RF XF RA AYiZ Wit (H L i
Table 2 The diagnostic values of anti-citrullinated HPVP, anti-CCP, IgM-RF in E-RA

Sensitivity/% Specificity/% Positive predictive value/% Negative predictive value/%
anti-citrullinated HPVP
IeG 62.4 89.4 75.9 81.6
TeM 66.3 86.6 72.8 82.8
TgA 28.7 93.1 69.0 71.0
anti-CCP 67.3 93.1 84.0 84.2
IgM-RF 68.3 82.0 67.0 82.9

Abbreviations as in Table 1.

2.4 HUREMRAL HPVP Hifk 5 E-RA MG IR AISE  DAS28 431 TRAPEA [ 1gG(6.3 £1.0) us. (5.6 +
B FE AR AR Z A C &R 0.9), P=0.002; IgM (6.2 +1.1) vs. (5.6£0.8),
2.4.1 PRERIL HPVP $iiik 5 E-RA GRS P =0.008], H 22 MHAH 5 (1gG r =0.342, P <0. 001 ;
KFE  TEE-RA & $iNEMR L HPVP $iiR& . IgM r=0.347,P <0.001) , th4h, HTRZ R fk HPVP
RIBAMEZE S PR AR PR A0S e R N ES DUARS WRIPH A X 4k AR U A b A i
T MR E LR TIG I E L 1gG B IgM Y ) T B P 4 (1gG 56.1% vs. 21. 2%,
oA HPVP $TIRBAPEL B kTG 24648 P =0.001;1gM 50.9% vs. 29.4% , P =0.036,%4)
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F3  PUNERAI HPVP Sk 55T CCP HLIRTE RA FH2C A TR BITE 835 b iy e
Table 3 The prevalence of anti-citrullinated HPVP and anti-CCP in sera-negative RA

No. of anti-citrullinated HPVP
Group . anti-CCP, n (%)
patients IeG, n (%) IeM, n (%) IgA, n (%)
RF( -) 32 19(59.4) 23 (71.9) 9 (28.1) 10 (31.3)
AKA ( -) 48 28 (58.3) 34 (70.8) 12 (25.0) 20 (41.7)
APF ( -) 45 26 (57.8) 32 (71.1) 14 (31.3) 17 (37.8)
anti-CCP ( -) 33 13 (39.4) 17 (51.5) 5(15.2) -
RF + AKA + APF ( -) 22 12 (54.5) 16 (72.7) 6 (27.3) 5(22.7)

Abbreviations as in Table 1; AKA, anti-keratin antibody; APF, antiperinuclear factor.

&4 HURARIL HPVP ik S RA ARG RFISEI 48R 2 R A 7R
Table 4 Anti-citrullinated HPVP antibodies and clinical and laboratory features of RA

anti-citrullinated HPVP (IgG) anti-citrullinated HPVP (IgM)

Negative Positive P Negative Positive P
DAS28 5.6+0.9 6.3+1.0 0.002 5.6+0.8 6.2+1.1 0.008
ESR/(mm/h) 51.9+£27.8 70.3 £32.4 0.004 53.8 £27.7 67.4 £31.5 0.035
CRP/(mg/L) 22.0+18.1 33.9+£30.0 0.028 29.3+£24.6 34.8£32.5 0.396
IgM-RF 196.6 +£240.9 244.3 £345.2 0.461 196.9 +£235.7 241.3 £341.7 0.504
AKA 16/36 34/62 0.217 20/34 30/64 0.180
APF 17/36 36/62 0.204 21/34 32/64 0.184
anti-CCP 18/38 50/63 0.001 18/34 50/67 0.023
X-ray stages
<1 27/33 25/57 0.001 24/34 28/57 0.036
=1 7/33 32/57 0.001 10/34 29/57 0.036

Abbreviations as in Table 3.

2.4.2 UK HPVP A5 E-RA A C50 5
FIZEIME R PURARRIL HPVP ik fH 41
(L CCP HLRBAYE 2% (1gG 96.8% vs. 55.3% , P =
0.001;1gM 89.6% vs. 64.7% , P =0.023) fil ESR 7k
T E T 1gG(70.3 +32.4)us. (51.9 +
27.8), P =0.004; IgM (67. 4 £31.5) vs. (53.8 =
27.7),P =0.035] , i [i] AKA APF J% IgM-RF %524
S G L

3 iTtig

RS TT A S — Fh BRI B B S BB, $iL
JREFRAGE A PR 0 92 RA 94 Rt Rz
— 11271 " Scheuekens 25 ¥ U profilaggrin (1) — B
W% R-G 1y 306 - 324 AR P 9] & £ Ik
(PF° %) RORG AL PF™ 2 25L& B, RA 3%
T IR AL PR B kb my , I HLIH BH M 26
HINARRACHE R B3 =i e o 2t — 2B &
B G BRAL PR 7 2 Ik A Ak S5 T2 W 36 A
MR Z KPR TE RA i LA AR G A e . EA,

Pt CCP HFURAYKIM E B RA I A2 Wik i ACPA
REBEMSHIERZ— (A LB RA B35
BRI L AL T AW 010 RA BB TR % ACPA X
PUHBT CCP KA Y, 30m 1 130 RA I K2
) PRI XE

PRk, — R YIWF5E & B, HPV J& Y &5 SLE 4§
FL B S B R A ' RA B R N 77 (e
X RA R HPVP FTJF KP4, #2778 HPV JH:
PURMfES 5T RA [ BRI L E" . Nk
— L% HPVP HTJR7E RA B0 16 2h 1 RA I K2
W A 7 S, ARG SR F ELISA J7 vA 46 101 431 R
1 RA 3, 149 (511 H Al JRUTER 1 95 95 3o R K¢ 40 431 1
5 Xt LI HR A S BT AR 118 7K S ] s ARG 00 45 241 1t 375
Tt CCP iR K IgM-RF (/K- LRIt ss Rk
B, BTN 48 A5 h 1eG  IgM R4t R 2 % {k. HPVP
Priaxr B RA 2 Wi E L T 1gM-RF, 1fif 54t CCP
Pk 22 3 TG F 7 X, X R W 1gG  IgM Al IV
fizfk HPVP HiiR 7%t RA () B2 Wi (6 5 bt CCP
PUARA Y . AHFSE LA HPVP St JFALARGE 2 ELISA
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Jr X 25 4L g h Bt HPVP STt fe T A, 45 5%
KB (RN IR A LL , P HPVP Pk 7E DL B 4% Fh
DRI Hh 2 A {1 %0 37 8 AT BE R 2R i L 4% 4 =22 1)
ZSR TG E X, X PTNE R /b HPVP Hi ik
TR Y B R AL R & A TN R Ak B 3 1A, i
JRE AL HPVP 51 B B s i Nk R4 RA B
AR e, 59 b, AR AR A X B R & R Ak
HPVP $i{k Y E-RA H15¢ A BHUARM /Hrdh & 3, Bt
JRE R At HPVP $ii 1k 1gG #Y  IgM BI{E IgM-RF
AKA (APF B[ E-RA B35 w1 PR R 4T CCp
Dbk 2 =, A ST CCP Uik BIPER) E-RA B
H R R b HPVP Hifk 1gG B 1gM R BH 4 40
AR EI39.4% F1 51.5% , ik F W, IgG  IgM %I I
Rt HPVP PUIRTE [ BrHiks i &2 i RA
HHEA RIS %M E, v 1E NI K2 Wb 3t
CCP B EE AN T .

AR, UNE R b HPVP Hi {4k FH 1
4 X 2Rk s B B A B M 4 ™ E, R R IR B R
B IR R A AR RIS B 2R
ACPA BN 55 40 RA fBO 191 TR i 2
IEAHDE, 5 AR 5T i i 245 SR — 3. Be b, iR
IgG IgM I BH B0 15 s O AH &35 45 ESR \DAS28
Yy B AR R PN E B fE HPVP Fi 4 b 5 5%
R RA B 16 2h AR B AH G

2, 1gG IgM TN iR b HPVP HiikfE E-RA
(RS T Fp EL A A v %) Bk R R S 1, X TgM-RF
AKA (APF BATERY E-RA B 1932 Wi (8 0 & 08 T
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