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Effect of Huoxue Jiedu Runzao Prescription on Expression of Apoptosis Inhibitor Survivin in

Submandibular Gland Cells of Sjogren's Syndrome Mice
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[ Abstract] Objective: To investigate the effect of Huoxue Jiedu Runzao prescription on the
morphology, apoptosis, and function of submandibular gland in the mouse model of Sjogren's syndrome (SS)
and its functioning mechanism, we analyzed the expression of the apoptosis inhibitor Survivin in the
submandibular gland cells of SS mice. Method: Female BALB/c57 mice were selected as the normal group. The

naive non-obese diabetic (NOD/Ltj) female mice were selected as the SS model, which were randomly assigned
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into the model group, Paeoniae Radix Alba total glucosides capsule (0.234 g-kg"') group, and low-, medium-,
and high-dose (15.6, 31.2, 62.4 g-kg"', respectively) Huoxue Jiedu Runzao prescription groups. Each group
had 15 mice. The morphological and functional changes of submandibular gland and the Survivin expression
were observed and measured after 8 weeks of drug intervention. Survivin expression was determined by
immunohistochemistry (IHC) , Western blot, and reverse transcription-polymerase chain reaction (RT-PCR).
Result: Compared with normal group, salivary flow and submandibular gland index in model group were
significantly decreased (P<0.01) , and histopathological score of submandibular gland was significantly
increased (P<0.01). Western blot showed that Survivin protein expression was significantly decreased (P<0.05).
IHC showed that, Survivin mRNA expression was significantly decreased (P<0.01) , and RT-PCR results
showed that Survivin mRNA expression was significantly decreased (P<0.01). Compared with model group,
salivary flow and submandibular gland index of mice in Huoxue Jiudu Runzao prescription groups and Paeoniae
Radix Alba total glucosides capsules groups were significantly increased (P<0.05) , histopathological score of
submandibular gland was significantly decreased (P<0.05) , IHC results showed that Survivin expression was
significantly increased (P<0.01). Western blot and RT-PCR results showed that Survivin protein and mRNA
expression of Huoxue Jiudu Runzao prescription high-dose group and Paeoniae Radix Alba total glucosides
capsule group were significantly increased (P<0.05). Conclusion: Huoxue Jiedu Runzao prescription can

improve the secretion function of submandibular acinus, increase the submandibular gland index, and saliva

secretion of SS mice by up-regulating survivin in submandibular gland cells of SS mice.
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Runzao prescription
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il R R B A T R BRSO R
Survivin 7E SS i 5 MR 20 SUIR A 545 b e A e Y
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JIE R T5F T I A7 1 AR O TR SS BRI K A kR Ry AT
RE VAP AL
1 ##
1.1 zh¥y IEw AR 15 H 9~10 A i SPF 2 M 1
BALB/c57 /N, PR R B 18~20 g, I [ 1T 957 S5 &K 2
AR 0y A BR A B Bh A # IEYS SCXK ()
2019-0010; 3£ 5% 20 & 75 H 9~10 J& #% SPF 2% M
NOD/Lt /N B, 7K B 5 16~18 g, W [ VT 95 48 %% 24 [
A=W By A PR AL dh B A% UIE S SCXK(F5)
2018-0008 , 74 20 2y Py A JiT 1 22 % G i 2% 1 L, 5%
Lo BRIV i1 O i R N 58 - X | i R VT N =
AR5 5 e 52 5 O A DR S 5 Bl A BRI Y
FE L T S B W10 B B 4 At e (It HE S
202001) . 5 F I BF 57 45 5, DL 4F K SS S2 R
S ) A5 A (1 SR i, IR S NODY/L /) Bl i
O3 WA AIG LR M RN AR R 2 4 B AR A AE AR A
FEARLE A SS LRI BH K i 5 15 45 1 K .
1.2 29 50 05 A ST 230 g,
15 g, 1= 15 g, 8 IMHE20 g, X2 20¢g, %315 g,
TS 9 g, A H W 10 g, M1 30 g, 420 g, 1 fijt
20 g, T TP S 15 g A, LA b 25 W SR op 2 0k 5
(bR il A R A " A ™), b P E 2R
SR JT BE B UKL 2 b gt — S Atk o o b 25 050k T 25
TR AT R, A3 5 A & R 2 I Rl 2,4,
8 g mL" AR o FAAT AL I 48 (A e bR, 72 ok 7 4R
H25A RS A LS 110916, 0.3 g/kn ), e 42 2278 I
TR oK o, 8 R IR G W R kR
0.03 grmL",
RYUEAFRPURIR N & (R =EE A HEARE
RS A 5 10508-1-AP) 5 B A 7Y P B 4 28 41 Ak i
& (B4 ) , DAB R & (e M 28 A B B 4 A FR
TS 43 52 KIT-5002/5005, DAB-1031) ; B iR
% o R W (PBS) , B Bt H I 8 -3- B 2 B0 A Bt 1
(GAPDH) LA, BUR 3 % fL P i (HRP) AR ic SE BT e
BB H G(1gG) , F¥i I HRP #ric IgG,BCA &
12 A O3k R &, 3 TN U I i 5 MK R Uk (SDS-
PAGE )il & , 7 A K40 (HE ) e il (VT 5 9L %
AW EARARA A, S 5 5 8 KGB5001,
KGAA002,KGAA35,KGAA37,KGA902,KGP113,
KGA224) ; B M 4% b5 1% 12 (cDNA) 55 — 55 & Wl
I &, 537 & PrimeScrip™ RT Master Mix
( H A& TaKaRa A # , #it *5 43 Jl & RRO36B,
RROS6B) .
1.3 %4 E200 % 1 7 20 7 K7 (8 [ 38 2 R 3
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N 3 Olympus BX43 I A= W5 648 B B s ( H R
Olympus A # ) ; Image Pro Plus5.0 B 14 5 #F & 4t ,
Power Supplies Basic % Hi Jk {{ , Trans-Blot Turbo
170-4150 4= fig B 4 H 5% B & 48 ( 3¢ [ Bio-Rad 24
F] ) ; G: BOXChemiXR5 % i i 1% & 4t (% &
Syngene /A 7] ) ; Spectramac M3 % £ I} GE i iR 1% ( 38
MD 72 F] ) ; UV-2450 A 48 4 5% AL ( H A&
Shimadzu A 7] ) ; Veriti 96 well Thermal cycler ! 3
il B PCRAX (R ABIAF]) .

2 Ak

21 SO Ksngy IE W 4 BALB/eST /) B
15 H K NOD/Lt /I B 75 F 4 B4 T &2t Bl ML - 349 43
S B ZH AT GG H R 2H T I A T R I
e R A AR 15 A DR RIS
Sk F A TS A ROR B IR A
ANEUTE H 10 mL-kg! 2818 K L AT BT S
(0.234 g-kg") , I I ff 2 8 1 5 A% b R A
(15.6,31.2,62.4 g-kg" ) HIHEB 425, 5K 1R, 4
258,

22 PRARUCHE BHEAEE AR 1IREAZ,
258 JA L A R, AR 10 HUN B 28 10% 7K
B A I RS T SRR S L A AL B 2 T RO B T
I3 BRI MR

2.3 MR W EIE 45255 B A E /) BUME Y
o3 U B K TR BR B 8T 3 min S BCH BRI B
7, M S Wi (mg ) =1e i (mg) - T Bi & (mg) .
2.4 AT ARIEECIE 25T T8 AU 4 O B
U R FR BT 5, AN AR K= T MR A () BRUA
i (g)*x100%.

2.5 HEZ M0 F R4SV BB &=k
T BRAT e A VT 43, S0 45 ORI HR BRI 4k BE /)N
B, BB — M 50T B 28 10% Hh kI [, 5 R A e
LU R ATHE B0 0 OGBS, HEAT 9 B 2
W4 . i BB 45 2% 2 I Chisholm-Mason''* 4 4 24
VEARJ7 1 4 45 2H /)N LRSS M s 78 R R RO L 40 i
BAR AT EALVEE 04, Rk 4l R 5 1), 5
JEE R UL A0 B R 5 2 4, v ORE R IS A0 R L
4 mm*<1 ANk EL AR E A 5 3 40, B 4 mmP AT 1
U0 41 B 352 30 A 5 4 43, B 4 mm®>1 A>3k O 4 i 2 3
PSR <111 RS i = RS T g g O U 211
21H) .

2.6 HUT R AN A T T Survivin 2 2k E
2.6.1 g 44675 I A Survivin i) F ik A 41 HL
10 H/NEL, 28 10% 7K A S50 I s 10 S IR I O, A Az
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i T B b, TC R 4 BT R, 4% £ R R
SE LK EW A RS . EEPUA R
Bt Survivin #i B L) 1:400, HT 565 0 1, 36
A 0L F 4 IR (1%BSA)50~100 wL = IR &
20 min £} 4] . I —HT 50~100 wL,4 °Cit % , PBS
Uk 3, B IR 3 ming I E B R/ BUR A 50 wL,
2R & % F 20 min, PBS ¥ ¥k 3 %K, 4 X 3 min.
BESK R 0 2 35 B £ 1 1) DAB W (L R R
Pe Vi & Yk 10 min, 28 18K oh vk, K B Ao
Image Pro Plus J 4 B GF: 8 it i BeR M A58 T
XF 93 21 Ak T e e o 5 B R AT 2 A AT, B
WG 14 TR IR R 3R KV, 14 R B B 0 i % 35
B4 7K T B

2.6.2 A RPEEEI I (Western blot) 6 Il Survivin
EERE BABC10 H/NR L2 10% K A 5 E 5
T BRI S L A7 B e T B L, TR A B AT R,
PR T o 05 0 A 4 SR g v, EAT L BLA) 3K L4 °C
12 000xg & 0> 30 min, f4 [ 75 70 3%, -20 °C R 17 %%
F . 30 Survivin—4£(1:100) ,GAPDH(1:5 000),
4 CCURFAME B 1L o TN, 28 1 FL UK I 1 VR 10%
W5 NC A LA B P, £ KR IR 9% 2 h, 3 01 45
J5 I TBST ¥R 3 1K, 81K 5 min, B LA & — 471
BF L, 4 CHEIR IR W5 B 1o %2, 56 2 REUH = i
PR 3% 30 min, W 35 — 91, TBST %% 3 %K, &K 10 min,
TH(1:1000) I E L, EIREIRIR G A 2 h, LLH
12 15 0 28 KRS {H L {H %R Survivin 2
By 223k, ffi ] G: BOX chemi XR 5 %E ¢ 4% 2 45
&, Gel-Pro 32 B4 X 25 BEHE A7 K BE 43 BT

2.6.3 Wi Sk R A W EE X RO (RT-PCR) Ml 22 /)N R
T PR 2H 41 P Survivin ) mRNA 3£ 15 & 2H B
10 H/NER, 28 10% 7K G S R 0 8 5 R IR ), A0 o2

®2 FEILBRFERANNBRERREBHZME (F£5,0=15)

] 5 F BB b, JC P 4 B A0 T R, JC T PBSTE VB, B
BT AR A RAAFEN . L GAPDH AN 2,
PCR S Jvi # % 4 94 °C7ZZ % 3 min, 94 °C7% 1 30 s,
55~59 °Cil *k 30's,72 °CHEH 30 s, 7 R 30 1K, 72 °C
i & 10 min, PCR JZ i {& & & 2xTag PCR Master
Mix 10 wL,cDNA =% 1 wL; FIE519 2 pL, T if
5192 wL, TH K7 pLo BUPCR W FRET 1.5%
B BE e v ALK, 7R 525 3 O BE I B E B RNA
e BE K 4l | ia J] Bio-Rad Quantity One %55 X, 9k
SRIEATH . 519 R H A TaKaRa 24 /)% 11
G LTI 1,

*1 sl9F7
Table 1 Primer sequence
519 F 41 (5-3") K /bp
GAPDH  L}if AAGGTCGGTGTGAACGGATT 146
T it TGAGTGGAGTCATACTGGAACAT
Survivin i AGAACTACCGCATCGCCACCTT 87

T i TGAAGCCAGCCTCCGCCATT

2.7 Giil M FH SPSS 17.0 8K 4 2k 17 K ¥ 43
BT, B8 L x5 ROR 20 1) 35 85 Ok B R 3R 05 22
43 H7 (One-way ANOVA) , 2H [0 95 4 L 3¢ FH #se /) ik 3
PE 22 5 1% (LSD) 5 SNK # 5 , P<0.05 2 25 5% H A 48
HES-9'8

3 &R

3.1 /N RO VR U A O RE T E 2 /DN B YR IR
HRRERUE ;5 E R AL A, B A A )N RO YO
R, 22 R B A G5 8 L (P<0.01) ;55 8 A
B, 55 A R 20 LA, T O i Y R O 4% R o A RN
AT R I 21 /)N BRUME VR P R, 22 5 A 4
P1efE L (P<0.05)., W2,

Table 2 Effect of Huoxue Jiudu Runzao prescription on saliva flow in mice (x+s,n=15) mg* min”'
205 /g ke £l 552 554 %568 55 8

EH 16.33+1.94 17.50+2.24 17.33+2.08 18.33+1.88 19.33+2.09

A 4.17+0.75" 4.67+1.21" 7.67+1.75" 5.67+1.67" 4.83+1.59"

T I e 2 10 95 7 15.6 3.81£0.95 4.16+0.72 5.83+1.65 6.34+1.37 12.16+0.98%
31.2 4.02+1.67 4.28+1.54 6.23+1.39 6.51£1.09 12.67+0.36
62.4 4.07+1.52 4.33+1.29 6.19+1.04 6.58+1.74 13.23+0.65

AT ST e 2 0.234 4.03+1.28 4.35+1.05 6.72+1.34 6.59+1.62 13.05+0.27>

TE SIE %AV P<0.01; 514 H P P<0.05(3 3~5, 7 [7]

3.2 XU/NREUT BRI ECAOR SRR AL R R
TY2H /N BB IR 6 B 3 R AR, 2 e R Uit

)o

X (P<0.01) ;58RI 2] L%, 0 I 7% 108 16 7 4% 57
2] R A AT )N BRI R S O T
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ERBAGIE X (P<0.05), &3,

®3 FMNHREREFINRATIREBHEME (F+s,2=15)
Table 3  Effect of Huoxue Jiudu Runzao prescription on

submandibular gland index in mice (x+s,n=15)

41 51 Mik/g-kg! R B8 4/ mg- g
EH 7.61£1.56
R 2.35+0.98"
T I i 25 106 95 15.6 4.90+0.73%
31.2 5.16+0.92%
62.4 5.23+1.05”
ERSPSE=T T 0.234 5.19+0.87%

3.3 XF/NEUA T BRI B 2E VT B B2 IE R A/
BRUARL T MR 2 20 22 2 otk vt 22 O [0 02 &85 4 1E
PRSI 5K, A R R AR E SRBE, B AR
511951051 N 11 R N O W N e 1 O [ i L A
AT 2 /N RS I 200 B R) B R, AT R R I R
AN R b R T UL AR SR R AR 2
a7, JE R B MR AL . SRR L AR
T L A7 25 0 AR 4% 50 e 4 R T R T A A i
SR A AN TR RR B R IR A R K, A A
I 7K il 5, AR 25 40 A5 30 A [R) R BE 0 oL R Y
N R = N - AN S I B T o 4
A, AR A /N BRI R AL U0 B B E T
(P<0.01); 57 21 Fb A, 0% o i 25 i 44 7 45 71 o 4
AT BT e e 4 /N LA T i 20 209 B 24 7 43 34 B
WAL, 22 5 BA G 5 L (P<0.05), L34,
3.4 /N BT B A0 A R T ) BT Survivin 5K
14 5% i
3.4.1  X/NEUARUR IR Survivin 235 5 IE %
2 b AL, ARV A /N BRUAL T R Survivin 23k B B BE AT
14 B EFEAR(P<0.01) ; 5 BER A bb A, 3 1 ff: 25 11
P87 2 AN B AT B T I 22 4H Survivin 35 B
Fhim 14 WA, 2 5 HA g2 B L (P<0.05),
DR 2,55,
3.42 X/ EUAR R IR Survivin 8 AR AR 5
IE 41 H g, B RL AL /N BRUAT T IR Survivin 2 H % 1k
B G B AIC(P<0.05) 3 5B AT AT B 45, 0 I A 25 T A5
FEAmd AR R R4 /N R R Survivin
FEAREWH LT (P<0.05), WHE3,£6.
3.43  XF/NEUA R IR Survivin mRNA 23k (1 5 1

5IEH 4 b, A4 /N BT IR Survivin
mRNA ik i 2 B (P<0.01) ; 5888 20 L &L, %
I i 5 Vi 4 v R R AL L AT BRI 2 4 Survivin
mRNA 5] 5 (P<0.05) ., WLIE4,3% 7,

. 88 .

E B
AL IEH B BUAL L3 L 2R I A U IR B2 s DL 3 i 2 T
A8 7 R L B L R R D R R R AT ST R AL

(I 2[)

B1 FmMEREAMIMEATRALAFTERLSINZM
(HE, x400)

Fig. 1 Effect of Huoxue Jiudu Runzao prescription on

pathological morphology of mice submandibular gland(HE, x400)

x4 ENBRIBARFHNDRATHRFEZITISOZME (s,
n=15)
Table 4 Effect of Huoxue Jiudu Runzao prescription on

pathological score of mice submandibular gland (x+s,n=15)

215 il /g kg PE5 /5%

IEH 0.16+0.03
iR 3.69+0.75"
T I i 25 106 95 7 15.6 2.82+0.92%
31.2 2.46+0.89
62.4 1.81+0.75%
P AT R e 0.234 2.09+0.56

4 it

SS S — Bl LA S 43 16 Ji v B VA T 240 J 352 3 1l
HPHETEZ R A JhORCHFRE R R AEN: A &
PR, KREMRER LMW T-2HEA G %
E MBI 1 RO AL 2 — 1 TS 2 e T
AH OG-, Survivin S 32 42 1k % B ) BE i 5
B4 8 T B A AR R T 2 A0 R
P T AR R A R AR T T R R AR
FHUS SR AR AEXT SS &R AL A4 &R | Survivin
P 0 20 B 08 1 30 ) B TAP R ) B AL b, B
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d\“ €38 o, & a2
' mv}?}&a 4 i ¥
}4 {, T L2 3

)%5

yie R, el
A S
AR 4
E

B2 EMmAF SR T X/ R AR T R S % A L 4 il Survivin R K
B0 (Al , x400)

Fig. 2 Effect of Huoxue Jiudu Runzao prescription on Survivin
expression

detected by immunohistochemistry in mice

submandibular gland(IHC, x400)

R 5 E M AR H R TN R AT AR Survivin 14 B0 (3£,
n=10)
Table 5 Effect of Huoxue Jiudu Runzao prescription on Survivin

14 value of mice submandibular gland (x+s,n=10)

21 51 F 4t /g kg 14
IEH 575 786.95+159 885.22
LY 35254.65+18 815.11"
17 I A7 7 0 1 15.6 530 265.43+611 120.08%
31.2 595 704.40+273 476.96%
62.4 693 348.90+585 065.59%
AT T e 2 0.234 577 288.35+365 648.33

A | "

Survivin

-

A B C D E F
A B B BRI S C AT BT IR BE A s D. ¥ I Ak 75 1 AR 7 v )
AL E. T I A R R D7 thoR AL FLOTE O A 5 R D7 KR AL
(K 4T)
B3 /NERAR T AR Survivin & A RIiL Bk
Fig. 3 Electrophoresis of Survivin protein expression in

submandibular gland of mice

Fo EMAEEERTX/NRMT R Survivin E B RIZ B F I
(X£s,n=3)
Table 6 Effect of Huoxue Jiudu Runzao prescription on Survivin

protein expression in submandibular gland of mice (x+s,n=3)

219 Fl /g kg Survivin/GAPDH
EH# 0.725+0.139
AR 0.274+0.048"
T I A 2 10 15.6 0.281+0.040
31.2 0.347+0.073
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Fig. 4

Electrophoresis of Survivin mRNA expression in

submandibular gland of mice

R 7 5 MR EF RSN AT BR Survivin mRNA 535 B9 % 08
(xX+s5,n=3)
Table 7 Effect of Huoxue Jiudu Runzao prescription on Survivin

mRNA expression in submandibular gland of mice (x£s,n=3)
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