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Abstract: Objective To study the effect and potential mechanism of ethanol extract of Cynanchum auriculatum (EECA) on
submandibular gland dysfunction in Sjégren’s syndrome (SS) mice model. Methods LC-MS was used to identify the chemical
components of EECA. C57BL/6 mice were immunized with submandibular gland autoantigen to establish an SS mouse model. Control
group, model group, hydroxychloroquine sulfate (0.03 g/kg) group, EECA low-, medium-, and high-dose (0.4, 0.8, 1.6 g/kg) groups
were set up, and drug intervention was given for 60 d. During the administration period, saliva secretion and water intake were recorded,
and flow cytometry was used to detect the number of memory B cells and Th1/Th2 cell ratio in spleen of mice in each group;
Hematoxylin-eosin (HE) staining was used to evaluate the pathological changes of submandibular gland tissues of mice in each group;
The levels of cytokines [interleukin-1f (IL-1p), IL-17, tumor necrosis factor-a (TNF-a), interferon-y (IFN-y), IL-4], immunoglobulins
[immunoglobulin G (IgG), IgA, IgM], serum amyloid A (SSA) antibodies and anti SSB antibodies in serum were detected;
Immunohistochemistry was used to detect the distribution and expression of aquaporin 5 (AQPS5) in submandibular gland tissue;
Western blotting was used to detect the protein expressions of AQPS, p65, p-p65, inhibitor of kappa B kinase a (IKKa), and p-IKKain
submandibular gland tissue; qRT-PCR was used to detect the mRNA expressions of Chuk, Rela and AQP5 in submandibular gland
tissue. Results EECA could significantly increase the number of memory B cells (P < 0.01), regulate the Th1/Th2 cell ratio, and thus
regulate the abnormal immune response in SS mice. EECA could significantly decrease the levels of IL-1f, IL-17, TNF-a, IFN-y, IL-
4, IgG, IgA, IgM, anti SSA and anti SSB antibodies in serum of SS mice (P < 0.05, 0.01, 0.001), down-regulate mRNA expressions of
Chuk, Rela and AQP5 and nuclear factor-kB (NF-«kB) signaling pathway related protein expressions (P < 0.01, 0.001), alleviate
submandibular gland inflammation response, up-regulate AQPS5 expression (P < 0.05, 0.01, 0.001), and improve submandibular gland
secretion function in SS mice. Conclusion The protective effect of EECA on submandibular gland function in SS mice may be related
to the inhibition of inflammatory response, regulation of immune homeostasis and promotion of AQPS5 expression.

Key words: Cynanchum auriculatum Royle ex Wight.; Sjogren’s syndrome; inflammation; memory B cells; Th1/Th2 cells;
IKKa/p65/AQP5 signaling pathway; 1,4-androstadiene-3,17-dione; resorcinol monoacetate; 2-hydroxycinnamic acid; linoleoyl
ethanolamide; maltol; vanillin; botulin; scopoletin; caudatin
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HAWRAF; CBA A& (5 R0205) W A HLAS
WAMAEMBEARAA; REKREHD G
(immunoglobulin G, IgG). IgA. IgM Al &
(HL543 54 144321006, 148821004, 144221005)
V6 IRYIE S A T T T IR A BR A =] s i
TEMPEE A A (serum amyloid A, SSA) Hifk. #i
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Compound discoverer F /45 Ze 8z 3t 47 0 dr, EHELR
B IE . e A i AT A . SRAS
{5 2.5 mzCloud ! mzVault #3E EHE1T LT, BH
XF L (R 22 SR 54

23 MEHES5ER

S CHRIE R T IEDS 101, Sy T ORI TS,
TEARIR AN, BLSMEALSE CSTBL/6 MEME/INER, 2
F 75% B398 2 min, SRJEETLHE TIES LAR)
B /N BRBRU AR i, BRI IS 4R 20 2. &
20 mg ARSI 0.2 mL AEFER /K, iRkl
BIRE. 5132, 4 CEL 15min, B EIEWHEDUER
. MEERAR SR, )54 PBS Zrid it
JERRER 5.0 mg/mL, FEANNSEARF 55 Q58 4k
7, BCH TR IR A 2.5 mg/mL HE SR,
FHF- #2057 SS /N R,

TE/N R IR 2 SR N BN Sl b, &
HUNBRIEST M EHN 0.1 mL. ERIESERS 3. 7
K FRHRAE/ N BRI 52 r sc M R A0 &
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£, N 2.5 uLIEN-y F1 2.5 uLIL-4 44, #E5% 4 C
B E 30 min, PERANAE 2K, EE, HRg0RACE
BRI o
2.8 AT ARBALATRIEF N

IS H/AN IR AR, TN 4%2 5 AR
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Table 1 Pathomorphologic scoring criteria for
manifestation of lymphocytic infiltration of submandibular
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UK ZH/NBRIA R, IS 1%5E I Eg ]
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Table 2 Primer sequences
EH SV (5°-3Y)
[S-actin F: ACAGCTGAGAGGGAAATCGTG
R: AGAGGTCTTTACGGATGTCAACG
Chuk F: TCTACTCCCCAAGGTGGAAG
R: GTCAGAGGATGTTCACGGTC
Rela F: TATCTCGCTTTCGGAGGTGC
R: GCGTGGAGGAAGACACTTGA
AQPS F: CAACAACACAACACCAGGCAA

R: CATGGAACAGCCGGTGAAGT
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KF BCA EMEEARKE . W &FEALEH
BEWE, ik, BEE, 2RnAN—Ht AQPS
(1:1000). p65 (1:1000). p-p65 (1:2000).
IKKa (1:1000). p-IKKa (1:1000), 4 CIEHE
MR, IMAZPL, WE 1.5h, i ChemiDoc™ K
212 GeitESh

KH SPSS 26.0 A AT AR ST i, A
I UL X £ s For, TFRBIETF A IESMES A 1
KA BN R T Z el TR, A& IERE UK
MAESEAGI0E s THECEE R & ok 3R

ZHk% . H GraphPad Prism 5 #4441 S 11
3 R
3.1 EECA HEZEWNWZEWP N

KH LC-MS #5471 7 EECA HfbE 4
ME R E L 1. pik s St 5 mzCloud.
mzVault FISCEREHE 195 LA bT . 854 Sk BEkl, M
g BT 20 NMEARERI S (R 3. Kb, 14-
HEMS W B ORRERBIE . AEEIR. WHEE LR
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MPLEAAER, Co SEE TR RERA IR L
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E1 IE A 71 B) BFHENXT EECAHRBETREILEE
Fig. 1 Total ion chromatogram of EECA in positive (A) and negative (B) modes
=3 LC-MS X£7F EECA FHFERS
Table 3 LC-MS identification of major components in EECA
+4 s

FE wmin LR *E“(f; f)’ﬁi (X‘T‘fiﬁ) HTHR MS/MS o

1 1722  CasHaO7 490.292 8 -0.43  IEBT 491.300 1 [M+H]", 981.5929] Cor SR T LA REIS19)
2 128 CeHsOr 132.005 4 228 BT 1309979 [M—H], 191.019 3 [M—H+HAc]" iR

3 1637 CioHuO: 284.1775 -030  IEEF 285.184 8 [M+H]', 317.211 1 [M+H-+MeOH]" 14-HE — &

4 19.99 CisH302 278.224 7 049  IEET 279.2320 [M+H]*, 557.456 7 [ o-fi R

5 937 CsHsOs 152.046 6 -470  FET 151.039 4 [M—H] VA S
6 181 CiHisNsOs  267.0970 1.04  IFEBET 268.104 3 [M+H] JipEr Y

7 19.09 CaHa602 310.193 3 002  IEZF 311.200 0 [M+H] DU A7

8 19.51 CioHa603 302.188 1 042  IEBT 303.1956 [M+H] 11-Bi 2R
9 1.89 CsHsO3 164.047 7 212 IEE¥ 147.044 3 [M+H+H:0]", 165.055 0 [M+H], A&FSZEH

182.081 5 [M+NHa]*

10 22.79  CaH3NO» 323.282 6 056 IEET 324.2899[M+H] R 2 21
11 128 CsH4O3 112.0152 -798  HET 1110079 [M—H] 2-FRIR

12 122 CeHeOs 126.0319 153 IEET 127.0392 [M+H], 168.065 6 [M+ACN+H]", % %2

253.070 7 2M+HJ*

13 1.80 CeHeN20 122.048 4 3.07 IEET 123.0557 [M+H] S iz 21

14 8.64 CsHsOs 152.046 6 -470 BT 1510394 [M—H] 7y BL 23]

15 8.07 CiHiOs 222.053 2 176 IEETF 223.060 5 [M+H]" S0 By g4

16 29.36 CisHyNO 283.2875 0.03  IFEF 284294 8 [M+H] T8 HE Bt e

17 1237 Ci2HisO2 194.130 8 054  IEZTF 1951380 [M+H] HTHE R P S

18 2501 CxHNO2 3252984 095 IE&F 3263057 [M+H] Tk B R

19 24.45 CiHs002 4423812 0.16 BT 4433884 [M+H] HERZ )

20 7.90 CioHsO4 192.042 5 132 IEET 193.049 8§ [M+H] REEREM
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W 2-A Fiw, £ 4H /) BRE S A5 T e 20t £
TOH R 22 5 o SRS 30 K, BEAYZH /N BRIV 20 A
BEMTXIEA (P<0.05), HEB R, 5
RS L LA, 25 24 2H M oy Wb B3 2 2 T vy (P<
0.05+ 0.001). w1 2-B iz, HEAIH /NG 2 &

THRYOKERFEET . SFar 2540/

B COK R ] R

TR, ZREASIFE N (P<0.05. 0.01.
0.001), #&/~ EECA REBBZEMR SS /MR O FER
3.3 EECA %I SS /i BiKE M E RExRIE

KER.

Wi 3-A. B i, SXTRRA

KRN =0 )
PRAL, B/

157 A 40- B - X
- Y
0 304 - EECA 0.4 g-kg™!
£ 101 o) ~ EECA 0.8 g-kg!
R m ~ EECA 1.6 g-kg!
{R % 20+ - HCQ
= =
# 5]
104
01— : : : : 01— ,
0 15 30 45 60 0 1 2 3 4 5 6 7 8
t/d 1/
HCQ-FilR 2, SxFMALLEL: *P<0.05 #P<<0.01 *¥P<0.001; SHERALLE: *P<0.05 “P<0.01 **P<0.001, FEIFE.
HCQ-hydroxychloroquine sulfate; *P < 0.05 #P<0.01 ##P<0.001 vs control group; “P<0.05 *P<0.01 *P<0.001 vs model group, same as

below figures.

&2 EECA Xf SS/RIE&RDHE (A) FKKE B) BIFM (X+s,n=4~6)
Fig. 2 Effect of EECA on salivary secretion (A) and water intake (B) in SS mice (X £ s, n =4—06)

A pagiis | EECA 0.4 gkg!
104 .
103
03
5
@]
O HCQ
<
o | 104
= .
O | 10
03
bl . 07 1.8
0 10° 10* 10° 0 10° 10° 10°
B C CD27APC D
=2 6] o owx I3 s s
Ei ‘ ~ =
21 = 5 <
E= % 51
m 0l o 0/ ™ 0
WHE B 04 0.8 1.6HCQ XE #0408 1.6 HCQ HIE B 04 0.8 1.6HCQ
E EECA/gkg™) F EECA/gke) G EECA/(g-kg™)
0.8 B ~—~400 —"\150 _## HKK gy HE e
T = - X = 300 #i# * sk 'é
— 0.6 - £ i 5100
204 £ 200 c%
%0.2 g 100 4 30
8 S

0 L k=
KR F 04 08 1.6HCQ
EECA/(g'kg™)

0_
TR R 04 08 1.6HCQ

EECA/(g'kg )

0
X #7504 08 1.6HCQ
EECA/(g'kg ™)

E 3 EECA 3 SS/M iR B ikB4H=E (A. B) RHEXREKER (C~E). &l (F. G) KEHEI

(Xts,n=4~6)
Fig. 3 Effect of EECA on number of B-lymphocytes (A, B) and related immunoglobulin (C—E) and antinuclear antibody (F,
G) levels in SS mice (X £ s, n =4—06)



FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

» 3553 «

SRR B R LA AR B BRI (P<<0.05); S
R LS, EECA 75 S4BT FR ¥4 S s 4H /) R
JIE B bk R4 £ VR 3 v (P<<0.01), EECA K.
i e B Ik an s E A A Ea . WK 3-C~
E ffivn, X iRALbbAs, MEAYZH /N B IIE o ek
TH IgM. 1gG. IgA /KTFREFE (P<0.001);

ERAIA LR, SBAAH 1gG. IgA KFHEE %
ik (P<<0.001), EECA . &ifl&4l 1gM /K183
FAAEK (P<<0.05.0.001). ILAk, %55t SSA FlHt SSB
PUZPURIACE AT TAI, X EEhiiRTE SS B
I S B 20, 2 SS K E B2 Wik br,
W E SS ZWi. AT TR, WK
3-F. G fiiw, Sl bis, BRI/ RIS Tt

X il

SSA FI#t SSB Hitih/KFEEFE (P<0.001); 5
RS, B25 25451 SSA Fgt SSB Hifk /K1
PR ZEL (P<<0.05. 0.01. 0.001).
3.4 EECA % SS /i BBk Th1/Th2 4ABEEL GRS
T8 3 v 2 R e A DS BB AR Th 24
JOFN Th2 i fedE, FE4iit Thl/Th2 4fatbfl. &5
FunpE 4 R, S5xPRRALLLE:, A4 Thl (CD4*
IEN-y") 4Hffifl Th2 (CD4*IL-47) 4% 52 T+
1 (P<<0.05. 0.001); SR LLEL, %45254H Thi
YR R R (P<<0.01. 0.001), EECA . &
FEHABRIR A% Th2 AR E R (P<
0.05. 0.01), #%452454H Th1/Th2 4o LA 2 PR
#, Th1/Th2 % T 1.

EECA 0.4 g'kg™!

10540 911
10*
1031
10?

0

ke

F10? Ty

EECA 0.8 g'kg™!

Thl 4088/%

=)

1050 135
104
10%

IFN-y BV421

0

0
SHE R 04 08 1.6 HCQ

EECA/(g'kg™)

796

102 .h.
710(; 0 86.5 0

00 10°10* 10° 0 10°10* 10°

0 10°10* 10°

CD4 BB700
X} A

EECA 0.4 g-kg™!

10°1
10*1
1034
03
_103_4

126

Th2 40/ %

0
TR B 04 08 1.6 HCQ

EECA/(g'kg™)

EECA 1.6 g'kg™!

IL-4 APC

1031
104.
1034

04

-1034

Th1/Th2 #iff

849

0 10010 106 0

10°10* 10° 0 10°10* 10°

0
YR BR 04 08 1.6 HCQ

CD4 BB700

EECA/(g'kg™)

4 EECA %f SS/NRAZAE Th1/Th2 LRARELGIRIRNG (Xt s, n=4~6)
Fig. 4 Effect of EECA on ratio of Th1/Th2 cells in spleen of SS mice (X s, n =4—=6)

3.5 EECA X} SS /MR A TBRB L RIET L AIS N
BN BT BR4LZY HE Setogh Ban i 5-A B
N, STRRZHAN N RA LIRS IE R, R IR
BBV T R R 4, RN —, $E
WD, HEFRAEL A SE Y IR FIFEEE ke

fIRIE . SHERA LS, EECA 1. miiflE4iA
TRER R S 4 /N BRI IR 2R R IR . HZUN
Iy 7 A 3 JAR Y IR U AR P S5 B AR A4 3549 3 — B A%
FEEaE. RELEY (K 5-B) G5 EoR, SRR
ELE, Soa25p BT ) B PR GH- .



EECA 0.8 g'kg™!
St <

D E
1500

T o

gﬁ "2 1000

& o0

1o = s

Z =

0
FHE A 04 08 1.6 HCQ

EECA/(gkg ") EECA/(g'kg™")

eS)

IL-4/(pg-mL™")

0
IR B 04 0.8 1.6 HCQ

o

EECA 0.4 g'kg™! B

3 HH

HE R 04 08 1.6 HCQ

EECA/g'kg™)

T
e O
el

r s
a

TNF-o/(pg-mL ")

FHE A 04 08 1.6 HCQ
EECA/(g'kg ™)

G
800
T
—
2 600
40 £ 400
=
2 7 200

0
SR B 04 08 1.6 HCQ
EECA/(g'kg™)

0
SHE iR 04 08 1.6 HCQ
EECA/(g'kg™)

A B RN AR, RO IR, BOTFRREY k.

Green arrows indicate lymphocytic infiltration, black arrows indicate follicular necrosis, and blue arrows indicate ductal dilatation in figure A.

5 EECA %I SS /N AR FERLALAFRIEL L (A. B, X400) RIFEREERTFKE (C~G)

Y8208 (X £ 5, n=4~6)

Fig. 5 Effect of EECA on histopathological changes in submandibular gland (A, B, x 400) and serum inflammatory factor
levels (C—G) of SS mice (X x s, n=4—6)

3.6 EECA %I SS /NRILE
Al

WK 5-C~G filr, SxiB4LtiE, BAZ N
SRUM I IL-18+ TNF-o. IL-17. IL-4. IFN-y /K°F
BWEZETE (P<0.05. 0.01. 0.001); SRR
B, B4R 25N R ILE Y TNF-a. IL-17 /K1 8.3
A% (P<<0.01. 0.001), EECA /&7 EHMETRE
A TFN-y IL-1B IL-4 /K1 5. 35 F&K (P<<0.05),
F B EECA n] 41 SS /N 4 M 40 B IR 15336
3.7 EECA Xt SS ##8/\F A FARAELAH AQP5 E
L FRIEHI RN

WK 6 Fi, SXTHRAIEE, AN RGN
JRZAZH AQPS PHMERIA R Z D (P<0.01); 5
R LR, & 4n 240/ BRI 40 i 2 58 B A
M AQPS &g [ FH PR 3R 0K i 2 4 i (P<<0.05+ 0.01+
0.001), FIALZJEHMN AQPS AU b i8I
hn, AT K T I8 DT AR 1 7K A6 A 0

KRR E T KT HY

W, B SS ARAL/NR IFRER,  4ERFAT T IR A IE
oy S AR PR )RR
3.8 EECAXJSS /MR T ARZELR IKKa/p65/AQPS
G 0pA

qRT-PCR 455 (B 7) Bor, SR,
FERY AT IR ZH 23 AOP5 mRNA 2k 7K F B B P& A%
(P<0.001), Rela ! Chuk mRNA Fik/KF 1 &7t
i (P<0.01. 0.001). Western blotting 455 (& 7)
B, SXTHRAE, AR R4 AQPS &
H # ik 7K P B3 L (P<<0.001), p-p65/p65. p-
IKKo/IKKo fEHEZHIN (P<0.001); SEIARLAL
B, EECA B4R A F 4 AQPS K
KA R ETHE (P<<0.05. 0.01), p-p65/p65+ p-
IKKo/TKK o {8 . 2 P (P<<0.05.0.01) . = 1 EECA
A LA AZ K F-xB (nuclear factor-kB, NF-kB) {5
SR, i AQPS EEEIHIRIA, Mk SS /)
BRI T R ) REREAS o



FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

» 3555«

Xf i

B

. 50 pm _"' ;

EECA 0.8 g'kg™!

EEC

PR

HCQ

A 04 gkg!

T

0.57
0.41
0.31
0.21

IE 4 G £ THT AR

SHE A 04 08 16 HCQ
EECA/(g'kg™)

50 pm

6 EECA X SS #28U/NRa T ARALA T AQPS BN FRIAMIFM (X 400; X+5,n=4~6)
Fig. 6 Effect of EECA on localized expression of AQPS in submandibular gland tissues of SS model mice
(x400; X£s,n=4—6)

R
#®
&
=
z
E
X IR By EECA HCQ gé)
~
pIKKa sy ” ” “ 8.5X10*
TKKo | W * ‘ ol (85x10* ﬁ
'
~ ES
el .
= e %
= £
65 3
P “ oncer ﬁ _—(65x100 3
AQPSi - - - 22X 10*
R
B
practin | D GNP GNP G ‘2710 E
<
z
E
~=
=
O

2.0
1.5
1.0
0.5
0

S = N W kA~ W

ok gﬁ
**f* g—’ﬁé
0=
i S
] <
X % EECA HCQ
25
i 4 20 Hith
B8R
o o 12 .S
SE 10
o
[=9)
e 0.5
0
X AR EECA HCQ X % EECA HCQ
2.0 i
e Ve *
MR P
SK 10
sk . ﬁ"ﬁ 05
ol
0

XHH& A EECA HCQ R fEA EECA HCQ

7 EECA 3t SS /MRAATBR4ALR IKKa/p65/AQPS BEEEHIFME (X £ 5, n=4~6)
Fig. 7 Effect of EECA on IKKo/p65/AQPS pathway in submandibular gland tissues of SS mice (X £ s, n =4—6)

4 e

RN, AESM Cy SHRERAMESR
G ATERRT, AR5 LC-MS R ER, 5k
JEAE—F Cop T L. Ak, SEE T HAt
SN L A-HERG B ROBRTE BN AEER.
Y. FEBERR RS RGP RAMPUEAE,
REAMH JOE A RG24 30 4 et i e o ool

H AR 552832, IR AT RE & EECA KIS
RAN G 0 T ZE Bkt

VB — R R AR E B S BEPEZN  SS HIEURAL
i S HUA LR S B AR . B 4 B R R 2 SS
R 4L, 10 B A U A2 1C 12 B 4 AN IR
N SS HIAIRHLEIh B R HE . B A iid i
WA FENLAR KR B 5 R ik, 50%~



* 3556

FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

70%M1) SS AN AT R T SSA Bibt SSB i
i, FIFESM IR IR A D RERREAS . R WA ) e
SRR 51 B33l BRI BE R 1Y B 4
B> B PRI, TR 5 &R iR
UM . B 4= A Pt fg dE i b 208
5 T 4067, R T 20 B2 ik 5 A 24t i L i R
RIEITFE, AR R 7 X it — 553 B A s 1L
WUGEFN A BRI TE BCBRPETEER, (E3E SS 1
Tt RS, Thl A1 Th2 40 AH EIATY, 7R3
P AE, RN RGP AT E, Thl Al
Th2 2 2 [A] P ~F- 2 1 2 5 B0/ 2 500 1) R A= A
RREROL, Th1/Th2 -1 2% 18 2 52 W 40 it DR 1~ 1) 434k »
P S A T, R E & RS B 4Hi AR E
Epuias, MR & s N HLARIES B
DL SS A0, [Rt, Thl A1 Th2 4Hf0 2 ] ) 5%
2 SS R HE A AU, A 7R A i 24
RAHT T SN REIEF By T k408 103G LTS
B, FENE TNRIE PRk EA gM. 1gG.
IgA) A PEAMIR ¥ (IL-1B+ IL-17. TNF-a. IFN-
v IL-4) KF. iR, SEMALE, &4
2 I VR B 4552 B [FIAR B 4], 2
RS RS ERE A (IgM. IgG. IgA) /KPR %,
Ub4h, BECA BEEE K SS /R iF Hh 4 1 40 i
K7 (IL-1B+ IL-17. TNF-a. IFN-y. IL-4) /K°F,
{8 Th1 #1 Th2 20 [A1iE& T4, $&7~ EECA KI¥t
R RFVETT R e FLPE AL

NF-kB 1E— S8 555 (1) 28 i 50 A7 4% = FE s,
2R E G RPN 1B RE RV 2 R NF-
KB 15 5B AL #42), NF-«B I8 5 i 50 72 40 i
RIS AN JOE IRl -1 7= A i AN TG, 76 SS 1)
KA KRR R EEEH®, NFxB &
AQPS 1) LR AT 714, PEdkiE, TNF-o 5H%2
IR E G, Eid5 AQPS JE3IT ¥ NF-xB i
NS S, T AQPS Hiat, MIMiEd NF-«B i&
2N AQPS [IFIEMS, AQPS &4 i 5 i 4z B
F2z—, FESERAMERN WA, ERRARLR
TRAN BT 7 A i R P KIEE DhRe, SRR K>
TRy DA I, IR R B s X e, BT L AQPS
BRI T R B R 43 o SS IR R AR 2 5
&2 AQPS DiRe ki, HALHITRES AQPS &
KBS A R AR 78 KB, EECA W] LA NF-
kB 558, Nl Chuk. Rela /] mRNA ik 5t
N 2 p-p65/p65p-IKKo/IKK o 5 % 3%, Fif AQP5

EEMFRE, WNMEEE SS /N IAT R DI Re S
fEBEMER X, PR D HAEAR . B4h, EECA FILL
i) SS /NRICHZ B 4R ok, AT H 5
Uik =4, AR Thi/Th2 40 i T G 7,
ARAIT SS HFAER. [Kitk, EECA Xfi§3# SS /)

BRI e D e BAT AR A 2 AL, N 2GR TT SS

Er R ive: S ISPV N 5=
FlEAR AL ERARELEFEYR

SE

[1] GaoY Z, Chen Y, Zhang Z J, et al. Recent advances in
mouse models of sjogren’s syndrome [J]. Front Immunol,
2020, 11: 1158.

[2] Huang YP,LiR C, Ye S, et al. Recent advances in the use
of exosomes in sjogren’s syndrome [J]. Front Immunol,
2020, 11: 1509.

[81 #lefis, K230, ZH), 5. RRIETREGEIEEE12
PG F) RSB ORI 7E [9]. B Sk, 2022,
38(7): 848-852.

[4] RUKHE, RARIR, WD, SF TRGSMEMN =G
FIFF bR (). RUBSR 55575 %8, 2021, 10(10): 70-73.

[6] TianY, Yang HY, Liu N, et al. Advances in pathogenesis
of sjogren’s syndrome [J]. J Immunol Res, 2021, 2021:
5928232.

[6] Mielle J, Tison A, Cornec D, et al. B cells in sjogren’s
syndrome: From pathophysiology to therapeutic target [J].
Rheumatology: Oxford, 2021, 60(6): 2545-2560.

[71 /N7, ZEWRI, BRHTAR. BT b AR RS BT & 247
th B 2590 9T R M R 5 R I T R IE FH 24 R
[7]. "FEIGRIFIE, 2022, 14(13): 26-29.

[8] #hEf, EHE, RN I 10 FHESHRERE (1]
o A BE 2445 B2k &, 2015, 22(7): 131-136.

[9] %, HICFS, TN, . ZURFELAE R Ca (4K
BT ) B R ET A [7]. W EEEE 2, 2006, 17(12):
2530-2532.

[10] Chen W H, Zhang Z Z, Ban Y F, et al. Cynanchum bungei
Decne and its two related species for “Baishouwu™: A
review on traditional uses, phytochemistry, and
pharmacological activities [J]. J Ethnopharmacol, 2019,
243:112110.

[11] EngE, Tk75, AR, & AESHPIRERE [
FREEZG, 2019, 50(4): 992-1000.

[12] Zhen X, Choi H S, Kim J H, et al. Caudatin isolated from
Cynanchum auriculatum inhibits breast cancer stem cell
formation via a GR/YAP signaling [J]. Biomolecules,
2020, 10(6): 925.

[13] HET8, EW=, @, 5 AE5 Co HHEY
TLR4 BB vE KBS L 4etb e (1] hE
2k, 2021, 46(11): 243-250.

[14] Qin T T, Wang M L, Zhang T, et al. Total C-21 steroidal
glycosides from Baishouwu ameliorate hepatic and renal
fibrosis by regulating IL-1p/MyD88 inflammation
signaling [J]. Front Pharmacol, 2021, 12: 775730.

[15] JA¥E, 4, ZFals, % SEEERG N TR G IR



FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

» 3557 »

[16]

[17]
(18]
[19]

[20]

[21]

[22]

[23]
[24]
[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

RU/NEUATL R R INF-y. TNF-a KOKIBIEE A 5 1500
[J]. 4R, 2020, 35(11): 2407-2411.

Wu H X, Chen X Y, Gu F, et al. CP-25 alleviates antigen-
induced experimental Sjogren’s syndrome in mice by
inhibiting  JAK1-STAT1/2-CXCL13  signaling
interfering with B-cell migration [J]. Lab Invest, 2021,
101(8): 1084-1097.

TkEE, T, R, & O SX RS MERAN
MRS AL [J]. HASIRIR, 2023, 14(5): 50-55.
PR, HE Y P B R R £ B R E PR A
[D]. ¥rd: AR EEZG KA, 2015.

Bk, LUK, BEF. BEMEDENTRERE [J].
FREZY, 2009, 40(10): 1664-1668.

RBIEE, 255, FM, 5. LT P42 85 AR ™~
Yoy BT S0 S A AR AL (D). YL
ARl 2023, 51(9): 166-174.

KGR, RFRHG, MERET, 2. TS . UPLC Q-
Exactive Orbitrap MS 1M 4% 24 #2458 78 1) K o B IR TT
e e L 2 1A i 5 1 42 o 2t RO A T LA (9], R R
Zigeik, 2025, 50(7): 1792-1802.

Hivee, Ak, BrERE, & O RSARE R 5
HEEMEE ()] FEZMFERE, 2025,352):
110-116.

B R, P RIEER BT [J]. 3 R Ak, 2019,
29(11): 40.

TKH, TRER, BRER, . AE SRR AEEH
KMFEFEHARGER (7], LHLOl R, 2022, 50(2): 22-29
IR, FIACT, FBE Y, S R EE SRR
WA [J]. & 5250, 2015, 17(2): 90-93.

Tk B4R, X, ERE, & BEEHN AR KR SR
40l AQP5 ik K cAMP/PKA-CREB 15 58 11
R [J]. AT EEZG A, 2016, 31(1): 283-287.
BERA, B8, BIER, & IHERAMREAIES
FIZ5 A S SR PR BT A (). MRt P R R
%, 2023, 39(8): 794-800.

XIEERR, M, MER, F EELRBUEMRIRETE
PER R S WA W E VLT kR 0], K& %
224, 2019, 21(S1): 692-708.

Karkhanis P P, Edlund D O, Anfinsen J R. Quantitative
GLC determination of resorcinol monoacetate in
dermatological products [J]. J Pharm Sci, 1973, 62(5):
804-806.

Sen A, Goger F, Dogan A, et al. Two acylated

and

isoscutellarein glucosides with anti-inflammatory and
antioxidant activities isolated from endemic Stachys
subnuda Montbret & Aucher ex Benth [J]. Acta Chim Slov,
2019, 66(4): 831-838.

Ciciliato M P, de Souza M C, Tarran C M, et al. Anti-
inflammatory effect of vanillin protects the stomach against
ulcer formation [J]. Pharmaceutics, 2022, 14(4): 755.
Sakthivel K M, Vishnupriya S, Priya Dharshini L C, ef al.
Modulation of multiple cellular signalling pathways as
targets for anti-inflammatory and anti-tumorigenesis

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]
[46]

[47]

action of scopoletin [J]. J Pharm Pharmacol, 2022, 74(2):
147-161.
MRARTT, 5K, B, B AL R TR SR A Al Y
EFE [J]. v ok S s FI AR 25 [ R 2 &, 2009, 3(3):
216-220.
Barcelos F, Martins C, Papoila A, et al. Association
between memory B-cells and clinical and immunological
features of primary Sjogren’s syndrome and Sicca patients
[J]. Rheumatol Int, 2018, 38(6): 1063-1073.
i, REEEE, BRI, 5. §U SSA+/SSB+AIHT SSA+
SSB-Jii K T JR L5 A AE 8 1 PR R 2 56 5 R AIE 43 Hr
7). FEBAKKZE, 2021, 31(3): 314-317.
Li D F Li H B, Li W, ef al. Anti-Ro52 antibody as a
protective factor for pulmonary fibrosis in primary sjogren’s
syndrome [J]. Iran J Immunol, 2022, 19(2): 161-171.
EFF, B, BRKSE. MBS A ENEN TR EIER
ARBEHBER M PP L ()], WL AR 44, 2011,
46(11): 837-839.
Ewmidy, BREK, EEH, 5 T 40 WRE R T
BREESAE RO D BT FEHE I [J]. Z2 MR e
BE2ERR, 2020, 46(6): 45-50.
o, FIF5EN, W3, . R TR AR
RN MGE Th1/Th2 52 [J]. B4 &, 2017,
58(4): 329-333.
JRR, WG, RUGHE. FRRLROIE R B IR
Jf Th1/Th2 I Fas/FasL F&i& IAHRIERT AT [J]. 4RMIEE
2R AR, 2008, 28(1): 28-30.
Wang D, Zhao H, Li B, et al. Mechanism of cAMP-PKA
signaling pathway mediated by Shaoyao Gancao
Decoction on regulation of aquaporin 5 and muscarinic
receptor 3 levels in sjogren’s syndrome [J]. Chin J Integr
Med, 2020, 26(7): 502-509.
Chen W Q, Lin J, Cao H, et al. Local and systemic IKKe
and NF-«B signaling associated with sjogren’s syndrome
immunopathogenesis [J]. J Immunol Res, 2015, 2015:
534648.
Sisto M, Lisi S, Lofrumento D D, et al. A failure of
TNFAIP3 negative regulation maintains sustained NF-xB
activation in Sjogren’s syndrome [J]. Histochem Cell Biol,
2011, 135(6): 615-625.
Chang Y L, Jian K R, Lin C S, et al. Dexamethasone
attenuates methacholine-mediated aquaporin 5
downregulation in human nasal epithelial cells via
suppression of NF-kB activation [J]. Int Forum Allergy
Rhinol, 2018, 8(1): 64-71.
Hosoi K. Physiological role of aquaporin 5 in salivary
glands [J]. Pflugers Arch, 2016, 468(4): 519-539.
D’Agostino C, Elkashty O A, Chivasso C, et al. Insight
into salivary gland aquaporins [J]. Cells, 2020, 9(6): 1547.
Chivasso C, Nesverova V, Jarvd M, et al. Unraveling
human AQPS5-PIP molecular interaction and effect on
AQPS5 salivary glands localization in SS patients [J]. Cells,
2021, 10(8): 2108.

[FHE%E  FTA4)]



