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fn FF AR T & 24 ML X T HR25 A ik i T A
A1 AQP5 F1 M3R 23K ) 52 i
A A R I NAE X B AHK E2HF°

WE BR RIS ERT A E T IR4% 642 (Sjogren’s syndrome, SS) AH7 T Az 2a i,
(human submandibular gland cells, HSG cells) ¥ 7ki# id & & 5 (aquaporin protein-5, AQP5) fe & %
WA BRAE Z 4 3(type 3 muscarinic acetylcholine receptors, M3R) Rk é9 %, Fik HEHZAHK
WA AR 7y 8 2h o T ¥ 3T ROE K89 HSG s I AL 44 = 6 21 (RPMI 1640 370k ) .2 G fiF 28 (10%
T fiE +RPMI 1640 3530k ) . 225t ih 20 (10% 49 5 A 5 P AR 5 422 f ih + RPMI 1640 3 770%) «
IFN-y 28 (IFN-y + RPMI 1640 3% 7~ i& ) . IFN-y + IFN-y 3% 3t 7 28 (IFN-y + IFN-y 3 375 + RPMI 1640 3% 7~
7 ) JIFN-y + 425 fn FH L (IFN-y +10% 5 A Fc A AR5 7 A 2 e 7F + RPMI 1640 3377 ) , 3£ 6 40, 35724 h
J& ,Western blot 7:#- HSG 482 AQP5 #= M3R % & % ik ;RT-PCR &4 HSG 492 AQP5 mRNA Fe
M3R mRNA %k ; %% 5 R HEMIR HSG 20 /ie AQP5 R @i Rk Tk, FR 52ahFai, &4n
41 AQP5 M3R &8 % AQP5 mRNA #= M3R mRNA & #3(P<0.05), 5 IFN-y A&, 24 .58
A iF 20 A 2h fniE 2 IFN-y + IFN-y 3307 20 AQP5 . M3R % & % mRNA k#3475 (P <0.05), &it #
AFAERT AL IFN-y F400 £ m o2, 4k LR £ 8 /KiZ 69 AQP5 \M3R FiA , 38 derdik 3 69 5k .
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Effects of Yiqgi Yangyin Quyu Recipe Containing Serum on AQP5 and M3R of Human Submandibu-
lar Gland Cells with Sjsgren’s Syndrome LIU Dan', QIN Yuan', XIE Zhi-min", LIU Dong-yang’,
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ABSTRACT Objective To observe effect of Yigi Yangyin Quyu Recipe (YYQR) containing serum
on aquaporin protein-5(AQP5) and type 3 muscarinic acetylcholine receptors (M3R) of human subman-
dibular gland cells with Sjogren’s syndrome(SS). Methods YYQR containing serum was prepared. HSG
cells in logarithmic growth phase were randomly divided into the blank group (RPMI 1640 medium ), the
blank serum group(10% blank serum + RPMI 1640 medium ), the medicated serum group(10% YYQR
containing serum + RPMI 1640 medium ), the IFN-y group (IFN-y + RPMI 1640 medium), the IFN-y +
IFN-v antagonist group(IFN-y + IFN-y antagonist + RPMI 1640 medium ), and the IFN-y + medicated ser-
um group(IFN-y + 10% YYQR containing serum + RPMI 1640 medium ). After 24 hours of culture, protein
and mRNA were extracted. Protein expressions of AQP5 and M3R in HSG cells were detected by Western
blot. AQP5 and M3R mRNA expressions in HSG cells were detected by RT-PCR. Protein channel expres-
sion changes of AQP5 in HSG cells was observed by laser confocal microscope. Results Compared with
the blank serum group, protein and mRNA expressions of AQP5 and M3R in the medicated serum group
increased(P <0.05). Compared with the IFN-y group, protein and mRNA expressions of AQP5 and M3R
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in the remaining five groups increased(P <0.05). Conclusion

YYQR has similar efficacy with IFN-y an-

tagonist, it can increase the AQP5 and M3R expressions which were in charge of water transportation,

and increase the secretion of saliva.

KEYWORDS Yigi Yangyin Quyu Recipe; Sjogren’s syndrome; aquaporin protein-5; type 3 musca-

rinic acetylcholine receptors

T LE A 1E ( Sjogren’s syndrome, SS) & —Ff
ST (%) LR L2 4 B i e R R AT R, 5 1 1 T AR
VRS SEIE A N BRI 1 B Se BEPE SR . SS ITAE
KRR T, AR PLTI R 220 MELIR T . AR
BE2EaT ERAREE R IR ] 2 th 7 A8 AR A
R S5 )8, g IR AR o “ R X 2 2
2 A AT G FF S 2R BR824 2 B H A
U7, FZ2 TR R R A Z IR, ARSI i AT
HWI, 23 IR IR AU BEREAATR Y SS 3 H1 NOD
R R e D RE, iR eI i % SS & 1 T IR T
FEAR"S T RS NOD /) MR 43 WA AU S8t 3 4
RO e SR S e SR B th A I S ke 3 o AR S o
WL HSG 4l fifd 7K 18 iE % 11 5 (aquaporin protein-5,
AQP5) FI# E AL IR AE 52 /& 3 (type 3 muscarinic
acetylcholine re-ceptors ,M3R) ik, HEE R FF
FIALE % SS BFE HIBLHISGH — 4RI

5%

1 Sy Aok SPF 2l SD KL 16 H A
# 180 ~200 g, 3K A Ll pE /R - LELSCI s A R
ONTE]APFATIE : SCXK (71)2013 —0016, WL sy
RSPy rpoC i3, SRS R E (23 = 2) C,
FHXHRRE (55 = 10) % . ShYMCHLELT T B 25K
BT 5 — BRBE R 2= 3R 51 2541t ifE (No. 2013 BHiFHi 46
3) o HSGONFHIL T BRANM) 4H sk o v = RL 2 Be 4
BARTR A2 A0 $243E

2 Y AR T (25N 24 g
i 24 g XZ159g E£%415g Afl12g H

Af12 g #mBFR 15 g FHZ 30 g) H#TILHPEZ R
7T T B — I e 24 3R B A5 1 A 24 1. 47 g/mL 1Y
AR R

3 A AU gs  RPMI 1640 555k (£ Gib-
co A, iS5 :11875093) ,FBS Jii2f 1L i% ( 52 [E Gib-
co Al , 5 :12484028) ,0. 25% i fifi ( & 0.02%
(1) EDTA, B 35 5 B2 25 A W H R A FRA A, 4t
GNM-25200) , —Hifedi N AQP5 H 5 B4 1A (35 [
Abcam A7), 5 :ab92320) , —Hi i A M3R £
TeREPTIAR (JEE Abcam A H], #it5:ab126168 ), —

PLFPitk IRDy800 #ifAk (£ E LI-COR 2w, Ht'5:
926-32211) ,RIPA TR R ( L1 E = RAEYH
ARA WA, #HS:P0013B) , T4k Z-y (interferon-vy,
BUN R A= W) B R ey A R A ), 45 : 96-300-02-
100) , IFN-y 5507 (BT BB E P15 R A A R 2
"), 41t 5 :96-500-P32-100) , A ALBRE: R4 (£ H
Thermo Fisher, F2-.3111) e e A2 s ( H
A Olympus, 5 :FV1000) ,iQ 5 £ H L5 6E 7
PCR {X ( 32 [® Bio-Rad /A 7)), ODYSSEY {241 4
WOE % 258 (3£ E LI-COR AH],#15:9120) .

4 SR S MR % SD KRG
PR SR — T, MR A R X 4H R0 43 46 SR B AR
T MA A MEN, B4 8 Ko i IR 44
T AR K 25 IR T 9. 2 glkg VEH (FHY
FHROAFIE 4 £5) , 25 [ i G 41 D45 & A F AR 7K
B AR 2 mL,— K2 WK, #LT7 K, &G —IK
5252 h 5, LA 10% 5 B Eb 22 18 s vk 5 R I, 16 32 30
KH 8 mL (UM ATES B AEE /K 12 h) , &l T i
2 h J5 4 000 r/min &.> 10 min, 43 & L5 & EP 45
H1,56 CIK{% 30 min K £MA,0. 22 um &K I
BT S, —20 CAATEE .

5 iR FEFALTE HSG 40 M S A
10%FBS 1 1% 8% % - 55 % RIF W1 RPMI 1640
B, 1 ~2 RIEIEFRIE, 76 37 C 5% CO, K
FRARYE R . FHRI B A 22 W AU 22, 240 7 2 1T ARGk
70% ~80% I, & 4843 Jff 4k 2 35 5%, — W A& 401 ~
2 R GEPEREUE KA HSG 400, FH 5o %, 9
He AR R BE A 2 x 10°%/mL, i T 6 LB . 4
AT LT 25 4 (RPMI 1640 5520 25 H
MLIHLH (10% BY25 F LT + RPMI 1640 55550 (s
FEMIEAH (10% 1935 RO & 25 i +
RPMI 1640 353 %) . IFN-y 41 (IFN-y + RPMI 1640
FEFRM) FN-y + IFN-y F545050 41 (IFN-y + IFN-y 541
#1100 ng/mL +RPMI 1640 5555 ) IFN-y + Fh2h &
25 2H (IFN-y 100 ng/mL +10% #5355 B ALy
SN + RPMI 1640 55551 -

6 WEEAR B Iy ik

6.1 HSG 41 /i AQP5 Fl M3R & [ 32 ik /K
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S SR Western blot ARl 4k BLS ) 7S FLAR
3 LE W, 4 PBS YR, EEE AN, TTA 1%
PMSF (1) RIPA 4 il 2 it i 42 BBV EE . BCA ik
IR MR G A8t . ZH K, FE AR, 2 34 90 min,
—PUE AR, PR E 2 h, eI SR S I R
G307 o

6.2 HSG 4iffi AQP5 M3R mRNA #ik %
FH RT-PCR 3:4:71 , RNA K Trizol 3245 B4 i i
RNA 5035006 BE T e W 3. 100 4% 5k It PCR #
EA BSR4, PCR 54751 : AQP5 514 I
Ji#:5'-CCCTACCCAGAAAACCCAGT- 3', Filf#:5'-
GCCACCTTGTCGGAATCTAC- 3', 3| ¥ K J.
113 bp;M3R 5|4#): Iii7:5'- CACAGCCAGTAGC-
CCAGATT- 3', Fii#:5'- TTGCTTGCCTTCATCAT-
CAC- 3,3 KJE#.110 bp; B-actin 5|4 ;5 -
CCTGGCACCCAGCACAAT-3", F ii#: 5'-GGGC-
CGGACTCGTCATAC- 3", 51K fi£:144 bp., 519
ZAC LAY TRABRA R HTE K. 514908 R A
DEPC /K fif o S 1A AR 3 25 AL ES O I R 1 3
5. BOE 7 PCR AV E MW T:95 C 15 s 421k,
60 C 60 s B K ZEAH, FEIA 40 ¥k, 15 2091 Hh .
95 °C 155,60 °C 60 5,95 C 15 s, 1532k .
DL B-actin NS, B 2 74T H bR R R xR
pLY g8

6.3 HSG 4l AQP5 FE (i gk Zf R
FABOCIE R BB KA HLE 7S FLR 5T B
W, 2 PBS PR, In AR [ W, =T e
15 min,PBS ¥E#%, /i & 1% BSA 1 PBS 1 ik 4b 3
A, H IR E A 30 min, —PiIE SR, “WIHE
1 h,PBS V%40 M, & F ot AT ML, A
FV10-ASW 2. 1 JR{AE SR I o3 B o o

7 GitErik RA SPSS 17.0 #AFUEATSE
THHT, LR A X £s Fom S AL IRR SRR E 7
2243, IR LA R LSD #5336, P <0. 05 Ry
SAGE L

# R

1 &40 HSG 4l AQP5 . M3R 75 |4 ik &
(£1) FHASFHMEALK, ZRLRITEE
X (P>0.05), 5% MiE4L i, 255 25 Mk dl
AQP5 FI M3R % [958, IFN-y 41 AQP5 #iI
M3R H I RIEFEI(P <0.05) o 5 IFN-y 4 b4, o
S IMTEL JFN-y + IFN-y FE BT A 2H  IFN-y + &5 24
Mg AQP5 Fil M3R A FikH (P <0.05) ,

1 K4 HSG 41t AQP5 M3R HEHEABHE (xzs)
ik n AQP5 M3R
Z=H 3 0.811 £0.071 1.402 +0.059
7 B 3 0.801 +0.078 1.399 +0.056
SETRE (1N 3 1.108 £0.079 "  1.688 £0.112 "~
IFN-y 3 0.521+0.085 * 0.831 +0.055 *
IFN-y + IFN-y f#54i5] 3 0.875+0.068% 1.240 +0.092 4
IFN-y + th 2 2103 3 0.874 +0.071%2 1.403 £0.157 %

W 5 MG, P <0.05;5 IFN-y 44, “P <0.05

2 441 HSG 41t AQP5 .M3R mRNA ik It
B(FR2) AP, 258 2 s 42 1
41 AQP5 .M3R mRNA J1# (P <0.05)., 5741
ML e, P2y 25 13 4 AQP5 \M3R mRNA F
B (P <0.05), 5 IFN-y 4l b, 25 & 25 i 41
IFN-y + IFN-y $5 40 5 20 | IFN-y + 1 25 & 25 1L 35 41
AQP5 1 M3R mRNA k1 (P <0.05) ,

R2 £4 HSG 4iis AQP5 M3R mRNA EiE L (X s )

415 n AQP5 mRNA M3R mRNA
Z=H 3 0.867 +0.079 1.242 +0.197
25 ML 3 1.011+0.096 * 1.332+0.210 "
2 S 2 g 3 1.302+0.081 44  1.5790.219 * 24
IFN-y 3 0.522+0.205 0.835 +0.203
IFN-y + IFN-y f5351) 3 0.885x0.0904 1.021 £0.2414
IFN-y + H 2585 2510 3 0.828 =0.0674 1.148 +0.1224

T A4S, *P <0.05; 55 (Il is4H L, “P <0.05; 45 IFN-y 4

i, 4P <0.05

3 &4 HSG 4l AQP5 Ji il & 3535 Ak (&l
1) 254 HSG 4ififi4 AQP5 Hiikyeta g, £k
B s AL s FTE AL S 2 s AL, % 24
HANfE T AQPS Feik it ; IFN-y T 60 T R4 s,
AT UL A i AQPS B Y 3R A D T & 0t
IFN-yHEHLFI AL BEIS , AQPS 2 % 1 6 ik OIS 3 5 H AR
IFN-yZH (IFN-y + IFN-y #5505 41 IFN-y + &% 25 1%
AT, 2SS IFN-y $5H0R 41250, fe ki
HSG 4ifffih AQP5 Rk,

i

SS 1P EEZE R ICHI B 43 103K, 42 Hh R SR
LA Z 2NN RV JR R o A TR O Hol
PR BIL Ay = S R BEAS A2, 40 S SOV IS R, g
HIBA AN BT D SR AT AN, 20 I
L% S SR B A 9 A Ol A, 0 A S 0 O
BA o ML 5L, S e U R BUIR  Z ) 2 IR 55,
BA 5 ISR BE A 11 = R4 2 5% ) 2 0 A TS e o K
KPR, BZ,SS B B = M A, 1
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S S0
Lz B
I3
Bl

WA BZEAA;B AEAMIEH;C hELMIEL; D N
IFN-yZH;E 4 IFN-y + IFN-y 5807041 F 4 IFN-y + & 25 1L 75 41 ;
1 HAQP5;2 5 DAPI

1 £ HSG 40ji8 AQP5 K DAPI Ju{n,
(DG, x400)

POAR, OAEIRYT 1 D5 IR BRI S B0, 25
FEBARIRE T M AL [ 1999 4F LUK L E B 242 5
Ui o IR SR K, Z2 A REAMRETE BB, A b kM
AR FEREES , = LB 25 B 4 U 3R RKH
it BEEEAE L, PFZ I MALHE TR MR, 45 B B0 AT
W E IR, SRS, 2 FREANHE, ]
RS AR T A2, 08 0 T 5 3 SN RE T 1
AERETI, 15 I3 3k R AT, g AT RAAE K DA
JAEFENAEAF LB Y , ORI LU A A H
MEIE A AT

AQP 5 S B im K 1 — 4 1, i 5
TR MR K B, S 5K A5 RIS 0 I ARk
A, Hor AQPS 2 i S B A 40 A 7 MR R 96 440
JLA — R, 50 A TR s 1 TR 0 S 48 1 e
b . AR B AQPS it N PKA (& Fi
it A) BT , DR T BAEIR Ak S, P ol 4532 T T ol B
SR )7 RN T R A b R 2 v B 2
AQPS5 )53, WK 5535 TR & A 5o, MV I % T

e, Tk & 0T i iE k. AR A I8 48 1
AQP5 TEA 4 M4 IR 9 /0N FRURRT T Jit B 4% b T J s
3 Ak, T R RS AT T 0 o A SE B F Sk
B35 IR BAALS T REAS W B4R S 00 R 4 i AQP5
MIFRIE o TR OIRE B IE 6 57 1R MR, 2 — Tl 5 i 125
JEORE 2 1, 7EAR N F 22 5 LA A I B3
IRV 242 G S B AR P RE, R R P
SR Z —o M3R MIZFKIEM A Z—, FE /346 T4b
SRR M3R B 3 E R Ay, 9 ELAT
M3R A fES SS B H W 1Y /W DI RERE A B
ey S AR R LA M3R 5205 TR 4%
BRI FREAR T Re R BUE 5% 3 70, A 43l B W
SYILINRERREAT 1 BER MR HE [R5 /)N FUME I 4 /JA
5 EH /N R F B B sb, X B M3R i A 52
S5 T MR I AN R

SS U B2 2R IR 1) S BE ML B R A
B, (HE AR [ P A1 22 BF 5 B a2 3 IR iRk 41 4
RESIRBE A, 40 R T o SO 5 1 2 2L 140
IFN & —Fp B Z R EYE & e, AT S
S BE T PR 0 TR A B R A fo e A 00 240 G B R
uRE A S T E T . NOD/ShiLtd R A 2R
H[F]2% C57BLBNOD-Aect1 Aec2 il Z /)N B A 7E
AR BRI ) TR K P E A IFN-y o FH)R, IFN-y S
IR B D) R B, BRI A S KB SS H M5
g o0 WAME S R LSS R BAR R R K 1M v
) IFN-y B KP4 A e 1, T 28 v 24 7 ) 4k 2
JE AR

ARSI AE R R HSG 4245 SRR &
ZHIMIE TS, AQP5 .M3R mRNA FI%E [ 33k 14
i Hm THARS 4. LA AQP5 Fil M3R (13
KT —80, AR RIE R 2 M3R BEh S S , nT u
ﬁ AQP5 M A it J5 1) 4 5% 3, I 1 o e ¥ 114 43

8T NI, SEE AR ﬁ%f%%ﬁxﬁa%m{ﬁfﬁ

ﬁH?QEHB@ B E 5 M3R sl AR [ 1E T, ok i 4
AQP5 [1ftia 5 e I 43, 30 16 IR BIAER Or v]
PIE #35 0 AQPS 2K 138 3B 1 R ik, IFN-y J13%
HSG 4ififi)5 ,AQP5 \M3R mRNA Fl14E [ # ik B S I
AT 26 IFN-y 5§15 A3 25 13 ) #5 , AQPS
M3R mRNA FIEE [ BN, X R, 35 IR B AL
5 2 5 IFN-y F550R D8, B LA A IFN-y
FH AQP5 \M3R Kk D, S SS 1l ARG T 1R
Ht T

Filgs v 28 o TCARATF 25 0P 2R .
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