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Effects of Shengxian Buye Decoction on apoptosis of submandibular gland cells
in mice with Sjogren’s syndrome based on the Cyt-C/Caspase-3
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ABSTRACT: AIM To investigate the effects of Shengxian Buye Decoction on the apoptosis of submandibular
gland cells in mice with Sjogren’ s syndrome (SS). METHODS Forty non-obese diabetic ( NOD) mice were
randomly divided into model group (distilled water) , hydroxychloroquine group (0.052 g/kg) and low, medium
and high dose groups (4.98, 9.88, 19.76 g/kg) of Shengdan Buye Decoction, with 8 mice in each group, and

another eight BALB/c mice were taken as normal group ( distilled water), and the drug was administered for 8
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weeks. The general state and water consumption were recorded. HE staining was used to observe The damage of
submandibular gland tissue. TUNEL staining was used to detect the apoptosis of submandibular gland cells.
Immunohistochemical method was used to detect the expressions of cytochrome C (Cyt-C) , activator of apoptotic
protease 1 ( Apaf-1) and cysteine-dependent aspartate-directed protease 3 ( Caspase-3) in submandibular gland.
The expressions of Bel-2 related X protein ( Bax), B-cell lymphom -2 protein ( Bel-2), Cyt-C, Apaf-1 and
Caspase-3 in submandibular gland were detected by Western blot. RESULTS Compared with the normal group,
the water consumption of mice in the model group increased (P<0.05), the infiltration of submandibular gland
lymphocytes increased, the apoptosis rate and the protein expressions of Bax, Cyt-C, Apaf-1 and Caspase-3
increased (P<0.05), and the expression of Bel-2 decreased ( P<0.05). Compared with the model group, except
for the apoptosis rate of submandibular gland cells in low dose group of Shengan Buye Decoction (P>0.05), the
water consumption of mice in hydroxychloroquine group and each dose group of Shengan Buye Decoction group
decreased (P<0.05), the pathological damage of submandibular gland was alleviated, and the apoptosis rate and
the protein expressions of Bax, Cyt-C, Apaf-1 and Caspase-3 decreased (P<0.05), and the protein expression of
Bcl-2 increased ( P < 0.05). CONCLUSION

histopathological injury of submandibular gland in SS model mice and improve the secretory function of the gland,

Shengxian Buye Decoction can effectively reduce the

and its mechanism may be related to the regulation of Cyt-C/Caspase-3 signaling pathway and the inhibition of cell
apoptosis.

KEY WORDS: Shengxian Buye Decoction; Sjogren’s syndrome; apoptosis; Cyt-C/Caspase-3 signaling pathway
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FERIATHREEDLS,
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1.1 SEsh4h 40 HMErE SPF 23R 0 10 PR 9k
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#H NS/ RAEREAITE AR, R
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19.76 g/kg (M2 T 70 kg BN FE H Il K57 &= 8
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2.3 PR—BKRESBLKFULE B HLZH,
WMEEIFAC 25 2/ BURE PIOIRAS | AT 3 B e B 8,
B — S, RAARECOKZE D, B H BT
10 B, AT K E 150 mL, ¥ H [6]— B 830 5%
FlaK 2SR E 150 mL,

2.4 HE $EWNEMTHRALBEL ST I
T 4% 2 5 B e R T BRAL S, AR IR T
WK R AL H A S pm V1R, #EAT
HHHE o0, TOUF R N WA LRI A
Ak

2.5 TUNEL EMLEA T AR L R A T Hr oL B
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BEE 2 h, A ECL #1786, il Image J 6.0 4K
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R MR A Kruskal-Wallis #6556, 12 2 MK Ek
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B,
3 #R
3.1 ARARAITSS DR —AIKREBRIRKR TG
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P HRE S B BRI, R G 20 N 1 R A W
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W/ (P<0.05), HAGAAYOKEER TR R Fp28 PR (P<0.05), W& 1,
F1 FBHMRIRKELRE (x5, n=8)
Tab.1 Comparison of water intake among mice in each group (x+s, n=8)
215 0 J# 44 8 JH
E# 4 19. 760. 88 19.75+0. 95 19. 69+1. 00
FERI L] 34.81+0.30" 35.42+0.17" 35.98+0.23*
PR 34.78+0.28 33.05+0. 38%4 31. 060. 5574
A B A R 1 21 34.59+0. 24 34.030. 20*4 33.08+0. 23%4
A IR AT W7 T A 2 34. 66+0. 27 33.10+0. 39%4 31.38+0. 25%4
HE IR AT e 7 33.98=+0. 37 32.010. 19%2 29.75+0. 23"

W SIEWAHE, * P<0.05; SHEMYIHE,*P<0.05; 5F410 A HE, 2 P<0.05; 5IF4l 4 A%, 4 P<0.05,

3.2 AMARAIT SS D RAN T AL LRI S0
Fem B AN T RIS L, IS
FU, AL AR A, SIER g,
FRUZH /N BRI 22 B0 HT S %) 9 U 200 92 Vi 42 s A2
Al LA LY, BRARSE R 3240, MR MR Y 2
FUPIRAE, BEIEELS R KINARY;, SERIA

B, R ML AR | AL AT
HR 2 e R AR SE B A2 R BB, 4% 2 25 2/ Lk
L 202 10 N = I, AR A S o it 5 Dk
B, 7O A AT YR AR /D B 2 90 9 e
RS2 T 458 A0 e A R EE AR XN, DILIRT 1

TE: AEFELFRk AR,
1 HFHEMRMTRAAFEE (HE 8, x200)
Fig.1 Histomorphology of submandibular gland of mice in each group (HE staining, %200)

3.3 AR SS D RAR T AR LR I A T
#re HIEWA R, BB/ R4 0
TR TR (P<0.05); SR i, REmEd
Rz B AR W b e 0 A0 O T R Y A
(P<0.05), WK 2, %2,

x2 BENRMTRAMBTEILE (¥ss, n=8)
Tab.2 Comparison of apoptosis rate of submandibular

gland cells in each group of mice (x+s, n=8)

2157 YURLTA T3/ %

EFH 0. 16+0. 03
IR 6.83+0. 44"
PR 2.58=+0. 33"

A IR AT AR B 2 6.71=0. 45
AR AT IR 3.17+0. 15%
A AT W e ) e A 3.130. 14*

. HIEWHLE, " P<0.05; SHEMAILE,*P<0.05,

3.4 AR ARSI SS A RARTF M4 4R Cyt-C/
Caspase-3 3 TR AKX R A RL Y Hran HIEF
H I, AV /N T BRHZ Cyt-C, Apaf-1 &
Caspase-3 FE[ARBTHE (P<0.05); HHEMLALL
B, R L A AT 4% 0 i /N PR R
41 Cyt-C, Apaf-1 S Caspase-3 F F £ & ¥ [ K
(P<0.05); SEAMH LA, A WA & i
4 Cyt-C HEHRIKFEM (P<0.05), Apaf-1 K&
Caspase-3 R FHE (P<0.05), ik, #flaE
2 Cyt-C., Apaf-1 M Caspase-3 tH H £ LW HA &
(P<0.05), WK 3~4, %3,

3.5 AR AT SS D RAA T AR L Bax, Bel-2
Faxkeyen SIEWHIE, SAZH/ NG T
JRHALETH T2 8 Bax £iATHE (P<0.05), 14
ToH H Bel-2 RIBFEL (P<0.05); SHALIH
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B2 FHENRMATREALAMEMBATER (TUNEL £, x200)
Fig. 2 Apoptosis of submandibular gland cells in mice of each group ( TUNEL staining, x200)

B3 |BEANRFATIREALR Cyt-C, Apaf-1, Caspase-3 EEHREHNLEE (x200)
Fig.3 Immunohistochemical staining of Cyt-C, Apaf-1 and Caspase-3 proteins in submandibular gland of mice in each

group (x200)

£33 BAHNRMTIRALR Cyt-C, Apaf-1, Caspase-3 EHFRIALLE (xxs, n=8)

Tab.3 Comparison of protein expressions of Cyt-C, Apaf-1 and Caspase-3 in submandibular gland of mice in each group

(xxs, n=8)
1) HaRE L ik Western blot
Cyt-C Apaf-1 Caspase-3 Cyt-C Apaf-1 Caspase-3
EHH 28.59+0. 54 20.45+1.02 18.65+1.91 0. 15+0. 05 0.1920. 06 0.2120. 12
PRI 43.42+2.70* 30.95+1. 72" 36. 47+1. 66 * 1.3420.13" 1.1120.10* 1.06=0. 12~
FmEA 31. 44=1. 37" 22.10=0. 96" 22. 66=1. 64* 0. 68+0. 10* 0.45+0. 07" 0. 39+0. 09*
He JRAT R A TR 2 20 38.36+2.01*4 27.81+1. 59%4 33.47+1. 46*2 1. 16+0. 12*4 0.95+0. 12*4 0. 88+0. 16*2
A AT R Th R B 2H 34.01x1. 45*4 26.15+1. 19*2 30.95+1.97%4 0. 86+0. 16*4 0.79+0. 16"* 0.71+0. 10*4
e JRAT VR0 v 39 £ 2 31.56x1. 13" 24. 13+0. 67*4 28.56+2. 16*4 0.52+0. 14*4 0.610. 14*4 0.55+0. 07*4

. SIEWH LS, P<0.05; ST HE, P<0.05; SHEAMA L, 2 P<0.05,

B, RS AR R AUNRAUT IR 4 g

41 Bax K 1 R W EAE (P<0.05), Bel-2 FEHFE
KT (P<0.05); HERdmMd b, A MAmm
D /N R AT T IR Bax 3 R IATCI AR
£ (P>0.05), Bel-2 HHAFETHE (P<0.05),
i, Hi &4 Bax A FETHE (P<0.05), Bel-
2 EHFIKEM (P<0.05), WK 5, %4,
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. ANIEFY, BRERL, CRHRAMEA, D~F 50l 4R

WAL, . i,

B4 FHNMNRHATIRAEAL Cyt-C, Apaf-1, Caspase-3 &
B&HE

Fig. 4 Protein bands of Cyt-C, Apaf-1 and Caspase-3 in

the submandibular gland of mice in each group

I ARIEF4L, BRI, ¢ HEEAELA, D~F 5l h AR
A, T, wlaE,

B 5 JHENRMTEREALR Bel-2, Bax EHKHE

Fig. 5 Protein bands of Bcl-2 and Bax in the

submandibular gland of mice in each group

x4 FHNMRMATREL Bd-2, Bax EARELEER
(xxs, n=8)
Tab.4 Comparison of Bcl-2 and Bax protein expressions

in the submandibular gland of mice in each group

(xxs, n=8)
215 Bel-2 Bax
NGl 1.27+0.13 0. 14£0. 05
I 0.17+0.07 * 0.96+0. 15"
FRAMEL 0. 88+0. 22* 0.35+0. 10*
A B AT B AT 1 2 0.35+0. 06** 0.78+0. 19*4
A A g T R 0. 64+0. 14*4 0.62+0. 11%4
A WA W) e ) i 4 1.07+0. 10*2 0. 36+0. 05"

. SIEWAIHRE, * P<0.05; S, P<0.05; 55
FEL L, 2 P<0.05,
a5, WEIREELE T O . SV, FTECC Y b
Ji AT BRI T R TR I R A ]
Pl S AR O AR N A SS I T R
P, A SALU#RE S Ik B AR IR AT R, AT
I RBIFFEIE 92 HERE A R0 SS S TR AE IR
REAR R G B 0

SS FE R MW MY TH IR SE S W R AR, %
R B R R R R A0 (SCECs) 1 H B
PEVERAG S, SGECs Fa A 2 M vl F: B Ah 43 W Dy g

BEfS . B G 0 B A AE A T I R AR R A
SR, M-I R 1 K A T2 SS | Bt
A R (1 O T B IR A0 T A A AR T
PEAET - EEIE A, AT 4 A 1 S S A
K, TEYEREHLOAR L B AR B AR R PG EE T
HoR ¥ S0 5 B B g PR & AL 2% U0 A
KU SRR R B, R L R A R
PrRTE Tl A rh R AR IR
WM ME, RN S SS B,
WA W R, 4 M98 T 5 Hippo-YAP/TAZ
PI3K/ Akt 55553 B AH 215 A, Kl id &
5 W2 5, nla ks 40 8 0E o
TNF-a/NF-kB | Fas/FasL % % AE [+ 38 #% 75 5 4
=7 AT AMEYE S S B, B
A Caspase KGR A PRI BE AT, 2R AR Y
4% Cyt-C/Caspase-3 17 Tl 7 SS K40 T~
EFNHIER . Bel-2 AR LR IRAT &
RRZOIES T, WA T E M Bax SHMT:
B Bel-2, P B2 F-fir g 4 ga Tk R
Cyt-C SR TEIR T, Caspase-3 J& I8 1= 1 5 244K
114, Bax 5 Bel-2 % Ml fff 4R 1A 38 325 14 345 Jn
Cyt-C BTGB TS Apaf-1 454, PS5 Caspase-9
TE R T /A, 35T 0E R U Caspase-3, i 1 2%
BRRNEAR A A T A R R,
T Bax/Beclin-1 235 . Bel-2 &3k A] #1 il Gt
TR T, S AP R, SS BEIRIRAH N
i Cyt-C ., Caspase-3 #£iA5¥) B, H Cyt-C 5T
RIS IEHIE ™ Cyt-C BB Z Bel-2/Bax HY
SRR, BRI AT IE SR LR A 13 1 5%
SRR AR Y T TR ORE MR AR R A T
(Cyt-C/Caspase-3 %ill) JZ L% SS MEVR AR 451 475 1)
BRI, AR R BoR, A R AR T SS
NI AROK B, A SRR Bax, Cyt-C., Apaf-1,
Caspase-3 £ 1 £ 5 MM T- %, F+ & Bel-2 %
ik, W AIMIRIE SN A R AT IR ] e S
A Cyt-C/ Caspase-3 15 5 38 #%, I8 5% M 145 21
Wi, SEIMEER I, W SS /N U TR IR

i LRTIR, AR RR AT WO TR SO SS N LA
TIRALURERBT, P hRE, HAHLHI A e
WAL Bax, Bel-2 W T-AMHKRE A, #W Cyt-C/
Caspase-3 {55 i 1% DA 9 il 40 Mo B T, AR 58 I 3
T-AEVL IR ALR], (HEhW 28 A RRYE, 5
SN TR AN M S 9 A T RSN IRALE
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