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R AL

(FZE] HI S®RIUKEEEBADE 1 (anti-AQP1) 2 5 (anti-AQPS) 7 5 & ¥ T 1 5 5 1k
(primary Sjogren’ s syndrome , pSS) HH IS KT BB S 5 I R I8 AH DG , S4BT B T2 W T8 70 2R A
. Jitk RABBTEBTFE BT 7 58, Wk 2021 48 9 J] 28 2022 4F 3 il Tl 45 25 B2 R 2 — T
J& 2 e R S 2 B pSS KR 70 BIFE A LS, Hoft 45 45 2 20 £ 8 67 191 Kook 18 A4 v i) i
N 39 AT BRZ, SR B I e 5 W B2 ( ELISA) Al ifn 3 7 anti-AQP1 il anti-AQPS [y 7K ~F- 5 [F] e fic 52
BE TR G NEEIR IS 31P8 20 (EULAR Sjogren’ s syndrome disease activity index, ESSDAT) ¥E43  Hit%
Bk Bt SSA Hilk i SSB Hifk Hi RoS52 Hifhk . ds-DNA 2 KU B T ek 25 F 470 1 1) s S A6 00 5 4, 17
X KB AR, 850 I anti-AQP1 JKF-7E pSS 21 K BRA ] JC e 122 5+ (P>0.05) .
PSS 41 anti-AQP5 7K [ 26. 41 (24. 05, 28. 08) ng/mL ] B .75 F 5F HAZH [ 7. 63 (5. 49, 10.29) ng/ml.,
P<0.05], ROC ik iE /R~ anti-AQP1 i<k F Ak 0.523(P>0.05) , REUE J 0. 371 , K7 0. 726,
Anti-AQPS 125 FHH, 0.915( P<0. 05) , RAKEE K 0. 957, K R 4 0. 821, anti-AQPS5 54 SSA 4t
T Bt SSB HUiK Bt Ro52 Hilk Hrizhtihk SRR F Z FAFEIEAT M (P<0.05) o anti-AQPS JKF-5
pSS H# 1) ESSDAL SR T S VE4h 2 I TEHIEHE (P>0.05) . 518 I3 anti-AQPS JKF-7E pSS 111
BIEI, RGN 95. 7% Fi 5w BE R 82. 1% , Sl R HA — @AM, BA B ITEZ Wi (i
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Diagnostic value of aquaporin 1 and 5 antibodies in primary Sjogren’ s syndrome
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[ Abstract | Objective To explore the diagnostic value and clinical relevance of antibodies against
aquaporin-1 ( anti-AQP1) and aquaporin-5 ( anti-AQP5) in primary Sjogren’ s syndrome (pSS), and
investigate new potential biomarkers that can contribute to the diagnosis. Methods A prospective cohort trial
was conducted on 70 patients with pSS (pSS group) , 67 patients with other connective tissue diseases and 39
healthy individuals admitted to Department of Rheumatology and Immunology of our hospital from September
2021 to March 2022. The patients with other connective tissue diseases and healthy individuals were assigned
into the control group. The contents of anti-AQP1 and anti-AQP5 were measured by enzyme linked
immunosorbent assay ( ELISA). Meanwhile, EULAR Sjogren’ s syndrome disease activity index ( ESSDAI)
score , and levels of anti-nuclear antibody, anti-SSA antibody, anti-SSB antibody, anti-Ro52 antibody, ds-DNA,

rheumatoid factor and fodrin were collected and analyzed with Chi-square test for correlation. Results  No
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statistical difference was observed in the level of anti-AQP1 between the pSS group and control group

(P>0.05), but the level of anti-AQP5 was significantly higher in the pSS group than the control group
[26.41 (24.05, 28.08) vs 7.63 (5.49, 10.29) ng/mL, P<0.05]. ROC curve analysis showed that the
area under the curve of anti-AQP1 was 0. 523 (P>0.05), with a sensitivity of 0. 371 and a specificity of
0.726. While, the area under the curve of anti-AQP5 was 0. 915 (P<0.05) , with a sensitivity of 0. 957 and
a specificity of 0. 821. The anti-AQP5 level was positively correlated with the levels of anti-SSA antibody,

anti-SSB antibody, anti-Ro52 antibody, anti-nuclear antibody and rheumatoid factor ( P<0.05), but had no

correlation with ESSDATI score in the pSS patients ( P>0.05). Conclusion The serum level of anti-AQP5 is

significantly increased in pSS patients, with a sensitivity of 95. 7% and a specificity of 82. 1%, and is

associated with clinical practice and of high potential diagnostic value.
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JE &M T 225 4E ( primary Sjogren’ s syndrome,
pSS) J&—Ff LA S 53 b B Ik T 44t i 39 8 12 0 5 SO A
RERERT A FFIE A8 P RGNV B B e M. I
PR b BRI TRV A 235 I 0 11 Ji T i, O T
SHEZRGEEMRBE" . LR TRE B9 R R
N 0.33%~0.77%"> , Ho 2ok 22 0, AL T2 R
KATRNIEHF NSRS R B B R R,
pSS 1 A ML H T A BB, A5 6 U0 A iE S5 Ah 5]
I T 20 M/ B A0 Ao 2R R pSS W A B
M SRR, S G BE I B 20 I A Ak o S A L,
AR RRE E N A B A 12 Wb o 1 T
#£,2016 & [ XGRIR 725 (ACR) /7T XU s 15k T2
(EULAR) bR h g A2 Wi B B 5tk A 40 SSA
HUE (AHE SSA BLARALLE 50% ~T0% 1 SS 8 #
B A R B I B, X AR S
SN2, H T3 8 B B PURE 2 EbRic )
DAPRBY i R 32 = 2 W R L M 2, Kl B H A
(aquaporins , AQP) " VZ KRB TAMr bR , 14 1k,
FEVEFL S AN kB 13 Mok &, A e
ESE AQPS FEMER /M M ER™ o 2 H B
FEPEP I LA 225 6 R R B IMLTE R R B T BT AQP4
PUiR I BT AQP4 Hi Mk i B 11 T A3 BE s,
P FA N HT AQP HLR Y pSS At A —E X R,
FI AT P 1 T8 T4t AQP kS pSS /Yy SCHikHIE ,
T FEBRA B T2 W R AR IC Y AT
UAEE NIRER T HUKGHE & AT 1S 78 pSS iy
W B RARDCHE

1 #MEIE

1.1 R %

AT 5 R VRS T 10T AR 55 18031 8, T A R 9 3 42
kg 2021 4F 9 7 % 2022 4F 3 Hski2 ThEEZEE K%
S — B = e IR fe g8 ) R 3 B ARG, Fhc R B
Horp 50 41 12 W B A 1 pSS BB, BIFF G 2016 4F
ACR/EULAR J§ &k T3 A A0 43 2L rn e, B
BRAME H AL 4 AL LV | A8 PR IR Y ™ i
FEadi B T le FE 5 a6 X A 2 A At 245 4 21 4
BERUEEN  BRINE I TR AAE S e
YRR B s S M g B, R AR AR %
176 ], Ho i pSS |3 70 1] | Hofih 45 2 241 2005 /B
67 B FIfE R A 39 . A9 28 bl 42 4 18 2 o —
JRBEREAe PR ZE 51 2x b [ (A) KY2021075 ], BT 45 i 52
X5 [ IS N2 P A
1.2 A anti-AQP1 .anti-AQP5 oz 7% 7K -F ELISA #4#:m)

WA FERT G A1 I, 43 B MLV 43 56 VR A7 R
FFIGR G 28 W B 32 ( ELISA ) A6 0 AF 5 X% 42 1fi 335 Hh - anti-
AQP1 anti-AQP5 & & ( ELISA {57 £ 341 B V175 i
YR R AL 5 JM-5179H1 ,JM-5176H1) .
PVEALIRUNT R E AR S L RIAREASFL , R S LS
TR BE BORRHE S 50 mLo 4390 % 25 AL BRI RE
L, 7 bR A Bl AR o TR 5 L HP Sl R 5 s R TR
40 WL, FEANFRIAL S 10 whlo BR2s FIFLANEFL AN A R
FRIRF] 100 pLo FEARIEE S B 37 CIRLE 60 min,
TCTR -4 20 R 4R VR IR B 25 08K 20 1586 B 45 o
s BRI, 75 LA, LT, R LI P A, R
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30s JEFEE,EE S UG T, BALSEMAR AR A

50 pL, FEIA 57 B 50 wl,37 “CROEE (A 15 min,

FLINZ bWk S0 pL, 20k i, PAas F LI, 450 nm

WM 25 AL IOEE D (450) {B 22 AR

2, Bl Jr BT 4 2 anti-AQPT anti-AQPS /e

JE{H (ng/mL) .

1.3 BH6EH LKL TIRE SRR ES
354 (EULAR Sjogren’ s syndrome disease activity
index , ESSDAI) % 4~

R BB I PR BT}, A5 SUAZ LR (ANA) (41T

SSA Prif (anti-SSA ) Pt SSB HifA (anti-SSB) . HT Ro52

PR (anti-Ro52) |\ ds-DNA ZE X 7 (RF) k) 8

FIPUARSE S 00 2 A I R o A J0URS: 36 5030 24 7 il 4 %

P 25— B B B A S B AR I, 1) 7 Al o 44

pSS [BH BT 1 R ESSDAL PPA . ESSDAI ZEIIfi IR

bl VR i i T R 25 5 IR 8 09 I Bl BE 1Y 4 A

ESSDAT PP R4 12 A>3 RERAL, Bl 4 Bk (&

PO ) MBS IR OCT BB R LA Ak

JARRZE AR R R G S i e A, B 2R

OIS 3 8L 4 PRI S K T (NG 3 R 2 3 b

FETE SN T ) . MR 2 RN T oA KR

T B K- B & S g3 ESSDALS S IR BE T

1 .5< ESSDAI<13 %3N, ESSSDAI = 14 K

BTSN

1.4 itk

VL SPSS 26. 0 Geit ittt . 115 BURHIR

MIEZS 73 A6 LA w25 Ron s AR IR A UG L M (P,

Pos) ZR , 418 L8R ] Mann-Whitney U Bk AR 35

THEBORAH R Spearman 73 #r o THEUF0RLHT A

TR, MM HTR HT DU A% 2 T BT Pearson X* 5565,

JH Phi BB r FORAHCAREE KN I RA2 W i 853 B

K 22 i) 52 38 3 AT 45 Ak fi 28 (receiver operating

characteristic curve , ROC H1£%) , 38 &AL G FE . R 6L

FE ( sensitivity ) | 5 7 & ( specificity ) . BH #4790 1 {5

(positive predictive value, PPV ; iz BRI PR 12 W 7 45

AP R B AT RE 1) | T E ( negative

predictive value, NPV ; Sz B 57 ¥4/ 12 W J5 ¥k 45 2Ry ]

PR R R AT REME) LK F T AR (area under the

cure , AUC ; {8 8K, Ui B REPEAN 12 Wi J7 125 000 o 12k

TR ) (2R R B (R BB RRY S R R 1, 48 HOB

R, FRTFEN S IBTIT I #EF) o P<0.05 2EFH S

PEI-9 &
2 H#R

2.1 BFRsFE—HER

#4176 BRI FERT G 53y pSS A AT HREH , pSS 41
k70 5] pSS B 5 X REZH AL 106 1], £ 45 FoAth 45 4 41
25 67 BRI 39 1], HoAh 25 % 4 200 A 4
RN R 25 Bl  RGEPELL BRI 13 ] R4
ZELALUN 9 ] RGNEREALAE 7 6] TR A PSS 4 2
3. Z ML 3 B B L5 2 ] TgG4 H 5& P9 ik
14 s STILL 955 1451 RSk 1 6] 6 Ly &
fE 1) S e PR R B v o8 1 ], 4% 2H B A TR
Wk 1,

i’é 1 Eﬁ?txq%_ﬂg'%;ﬂ [%is,f&"] 7M(P25 »P75) ]
AR it H S

A " /% e /) /i

pSS 41 70 47.3£10.7 65 5  3.0(4.0,6.0)
WEIXTEA 67 49.2+13.8 56 11 3.0(1.2,4.0)
fAREXTIRAL 39 41.8x11.6 29 10 —

2.2 A feiF anti-AQP1 . anti-AQP5 K F & # #7 - 1A
2823

ELISA 46 pSS 2H (n=70) F1Xf BEZH (n = 106)
anti-AQP1 anti-AQP5 7K 25 JL i 7R - pSS 21 Fixt FR 4
anti-AQP1 7K 543 5 Sk 27. 11 (18. 74,28. 89) . 26. 46
(22.91,28.18) ng/mL, il Z R LGFE I X (Z=
-512,P=0.608, & 1A) . pSS 41 Fl%f M4 anti-AQP5
IKIE43 5k 26.41(24.05,28.08) 7. 63(5.49,10.29)
ng/mL,pSS ZH anti-AQPS5 & i B i 5 T X5 B4, Wi ZH
ERAGITFE X (Z=-9.312,P=0.000,K 1B) , K
- LR R H K2 W E, 26 17 ROC i £
(#£2), 70871 875 Anti-AQPT i £k T i #174 0. 523,
95%CI ;0. 433~0.613,P=0. 608 ([§] 2A) , 4 BH8 5 H
0. 098, F AN AL A 28. 110 ng/ mL, RELEEH 0.371,
FRS Bl 0. 726, PPV 2 0. 473, NPV 3 0. 636, Anti-
AQP5 {14 R FH 4 0.915,95%CI ;0. 870~0. 961 ,P=
0.000 ( [#] 2B), 3545 %K 0. 778, fe fF I F{H N
14. 810 ng/mL, R4 H 0. 957, 4 S BF - 0. 821, PPV
7 0.779,NPV 47 0.967,
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% 2 anti-AQP1 .anti-AQP5 ROC i Z&k 41

ROC ik AUC P 95%CI AR IHPHE R FESEEE PPV NPV
Anti-AQP1 0.523 0. 608 0.433~0.613 0.098 28.110 0.371 0.726 0.473 0.636
Anti-AQP5 0.915 0. 000 0.870~0. 961 0.778 14.810 0.957 0.821 0.779 0.967
40 1 40 P<0.05
T 3% ata T "
g 30 -~ BIVYS LIy, E 30 o3 '%gmgf "
B0 it B0 odee
£ £ X i
5 20 - L § 20
= : 4 =
= F £ = 0 9
E 107 : . £ 10 te
e fie it
0 - — 0
XfHERZH pSS 4H A X REZH pSS 44 B
1 2 H#HIK anti-AQP1(A) 5 anti-AQP5(B) & 7K F#I b 4%
100 100
80 1 2 801
/,
i 60 s 607
= o B
40 40
/I, ’
201 /" anti-AQP1 (AUC=0.523) 201 ,<7 anti-AQPS(AUC=0915)
,,, I,,
0 20 40 60 80 100 0 20 40 60 80 100
15 A 155 B

2

2.3 anti-AQP5 35 s fR 4 i 35 4% % ESSDAI % 5% 7% 3
JEIF 50 AR M

£ 70 5] pSS B A& S 67 {5 HAth 45 4 21 400 fR E
H L anti-AQPS 2 I B8 ( 14. 810 ng/mL) 48 At
A HXE KIS T anti-AQPS 55 &1 AR 12 W48 b 1 4
Kok, 245 F B R s anti-AQP5 5 anti-SSA Lanti-Ro52 2 [f]
FELE S R IEAH G (r=0. 440, P=0.000;r=
0.476, P=0.000) ., anti-AQP5 & anti-SSB, ANA  RF
Z A AE R 55 W IEAH G (r=0. 338, P=0.000; r=
0.203, P=0.018; r=0.196, P=0.022), [fi anti-
AQP5 5 ds-DNA | it e 25 H B AR 2Z 8] TCAH G (P =
0.483,P=0.752,%3) ., 7€ 70 f§i] pSS &, ESSDAI
PTG S PS8 (10. 64+5. 66) 43,8 Bl @I EE TS 311,
42 51l Jg v B 3, 20 1] 5 B3 3, anti-AQPS K5
ESSDAT %551 2)) B 2143 2 [B) JeAH X (r=-0. 185, P=
0.126)

anti-AQP1(A) 5 anti-AQP5(B) fj ROC #i % &

3 it

HHT pSS 2 Wt 5 1 11 i IR 358 A% = WS IR DA
KR RN | L7 2 RN A 205 PR~ S5 R LR 2 7E Y
(2T AR 25 A PETEAS . pSS SEREA B, 2
Wik Z4EiR  WF5E & I pSS 8 H BUAE AR 5 Wi 12 I
(1A T B w7 B 1) Sy 115 J8], P et i pSS 12T 4E 3R
BHE S 2 T 5, 4300 ok 155 A 113 ), Horp 65 %
Dh ik g K ik 198 S8, ELREIR A 35 00 5 A
JiE 5 2 WA 2 R B R — B . Schirmer
IR LS G AR pSS AIARYIZ Wi TG bR, 124>
I EA AR B EZ 2 W E . SR, Schirmer
12 Wr pSS 1Y R B SR S FEAIK, 12 W R RE A
et M2 R, MY PR A B N A] S 2
Wr(E, 73 0 7R IR R (143 Tk iy, T DA 4 T Ml
PRAG AR (R0 ) S R RS2 i 5 70 S
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%3 Pearson X’ RIS HT anti-AQPS 5 &GRS HIHEMRAIME LM [ #1(%) ]

POKMIEER 5 JUANE (ng/mL)

& R AR AR n X2 . p
=>14.810(n=86) <14.810(n=51)

anti-SSA
PR 93 72(83.7) 21(41.2) 26.579 0. 440 0. 000
BAE 44 14(16.3) 30(58.8)

anti-SSB
PR 43 38(44.2) 5(9.8) 17.574 0.338 0. 000
Bt 94 48(55.8) 46(90.2)

ANA
BH 97 67(77.9) 30(58.8) 5.640 0.203 0.018
A 40 19(22.1) 21(41.2)

anti-Ro52
FHPE 91 72(83.7) 19(37.3) 30.993 0.476 0. 000
BHE 46 14(16.3) 32(62.7)

RF
BRI 46 35(40.7) 11(21.6) 5.253 0.196 0. 022
BAPE 91 51(59.3) 40(78.4)

ds-DNA
PR 46 27(31.4) 19(37.3) 0. 493 -0. 060 0. 483
R 91 59(68.6) 32(62.7)

ik api{=|
PHH: 7 4(4.7) 3(5.9) 0. 000 -0.027 0.752
[(5]E3 130 82(95.3) 48(94.1)

PERGEZI ) RO G A A T B e e, k)
I T IIR SR 1T A2 W pSS A S A Ak 3 (e 475 B A
G MELARA ST g —{E ™, 3 ELR B 2 2R 4R AR
W AR =2 ] AR et — T L TR IR E K2 T pSS
HRURR P 2 63. 5% T 93. 1%, F Rt W 61. 2% %
100% "' HA5 AT RE B R, BB HE R 4Lk 1)
K AMEB TR AR AR RS B S0 5 9T 5
SR 0. 17%F11.45%""7 | JeAh 222 e 46 SR 1
S P FIMBURRE B 728 A A % i R 15 A 04 005 B2 5 0
HRVEE B LML S 2 N TR, © 2 R TR
PSS 3215 W v 4 AL AT v A S OO 2 2EL 40 B 2 A4
EAT = SRR o, T B — e E o™ . M2 T,
M35 2% A SPURRNAE pSS 2 Wi it B 13508

H AT ST pSS I RIZTF it 4 Fhze st g &
PUARAHE ANA $T SSA Hiik 4t SSB HLiAF RF, W5
BAE 117 2 pSS BE T EIAT 81%EMiLH £/ 18
] 20 4EHH B ANA RF LK H0 SSA (SSB ik s 1
Hidt SSA \SSB HUiAH I T2 Wikrifir , Bt SSA HiiAiL
TE 50% ~70% (1) SS i H B B SSA Bk n] s

s BT SSB HLiA R B B, BT SSB Bt A B IRk M B AR
Ht SSB T /4 FH % 5 B 1 5 #H L, I IR R AE & A 22
S JRORYL SSB HUAART pSS LWIHHEA K, 1£2016
4E ACR/EULAR 52 ¥ pSS 4> 2Kbruh ™ pkah A1z
Wi B SR A BT SSA FiA , (EA 5 BUSE A B 1
PU SSA HUIARNE N LT 12 Wi F8 P 3 AS RE W A2 Iff IR 75
R, HATSET pSS Bl A SPirIBFse )2 AR gs ,
YUK R APURT pSS K VIMIE Bk n]
VeI L ) bR 2 — o

JKA T8 R S S v B R K i — LR
1, B8 S22 1 I A0 K 1) 3 3 1, 2 5 K 43 W T
WSC K 2 L N B K ) P , A R AL 3 4 A R | L R
13 FoKkiEEEE (AQPO-12) , H AQPS ™2 434 T
AN U i HR R 1 7 A B O E L, 5 pSS A AL
WIS, BFFEEAE pSS BE LA 38. 2% K5
W ZFhdT AQP Hrias, i fat bl A A1 HAth B B Sy e
Jog KL A — AR S BT AQP LA, I H APt AQP
oAy B TIRAE S ™ a2 | X R WX se ik BAy
WBAEMIEURIER . A SCERIGE , 76 53 X RRAL AN 112 4
pSS FEARUL [l S e BT R B SS HEAR H 4T
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AQP5IgG HLMA K- 125 5 T A, BlUR Ml 0. 73,
FotER 0. 68, JF Hid K BBt AQPS Hitfhk 5 SS iy
A S MR VO A 6 M R LAY 27, T% 19 SS
FAG I EIHT AQPT B iR ™ o 4 53 ok 40 i 9 8 5
S3HTEE RN ELISA A II4T AQPSIgG Hldk, 45 R 2 /R
PR 7 2 2 Wi PEREAH >4 (AUC ;0. 703/0. 695 , ¥ fiff
J£:0.690/707) , 1Ak, it AQPS5 IgG Hifk 5 SS il i
S FNZH G PRI AT Y
AMF5E 1t ELISA YA I I v Hh 4T AQP1 AQP5
PR, 45 R AE pSS 4H.(70 ) 5 %5 B2 (Fo 46 HiAth
S545H L P 67 WIFN{EFRE N 39 ) v, iz HT AQP1
PURRBIK TG #2257, pSS E oL AQPS 4t
RFR B KB T &, REE N 95. 7%, F¢ R
82. 1% ;§it AQPS ik 55 SSA Huik . Hi SSB Hiik it
Ro52 Hif& ANA RF Z [ AFLEIEARSGHE , Bt SSA Hidk |
Pt SSB Hi 1A . ANA [ RF 2k pSS iy &1 12 Wr 5 id
P BRRAT AQPS BT A LR AR S R B,
SR AT B R A2 Wb 0, AR 45 R Bt
AQPS HL IR HT SSA Bk A 0T i 1 R U, ATk kb
SSA HURTE SS B i H R AEAIK (50% ~70% ) 1) ik
W, A 0 FH sl AT $2 = 2 W%, anti-AQPS 5 ESSDAI
PRI B EE VI3 Z [ TCGE 127 A G, $2718 anti-AQPS
FEIR K AN 32 5 95 1 Bl B R L%ﬁiﬁﬁrm

AQPS HLIALE pSS s HA B ik A I R W {H o
B, T AQPS HLIR AU K S BE B, HATVE

TERY I RIS (B, A BB pSS i A= Mrdmichy , 7
AT IRACH B . T — 2, WAV AR
FrRAR IS AL , LA H SR A0 4518
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