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Mechanism of Total Glucosides of Paeony Inhibiting Inflammation in Sjogren’s Syndrome Model Mice
Based on TLR4/MyD88/NF-kB Signaling Pathway

MEI Hanying, LIU Ju, TANG Zengyao (Department of Rheumatology and Immunology, Jiujiang First People’s
Hospital of Nanchang University, Jiujiang 332000 Jiangxi, China)

Abstract: Objective To study the anti— inflammatory effect of total glucosides of paeony (TGP) on sjogren’s
syndrome model mice (NOD mice) and explore its possible mechanism based on TLR4/MyD88/NF- kB signaling
pathway. Methods 40 NOD mice were randomly divided into model group, TGP low—dose group, TGP medium—
dose group, TGP high—dose group and hydroxychloroquine (HCQ) group. 8 BALB/c mice in the same period were
selected as normal control group. The intervention groups were given TGP and HCQ treatment respectively. The
model group and the normal control group were given the same amount of normal saline. The average daily water
consumption, salivary flow and histological changes of submandibular gland were observed. The serum levels of
IL-17, IFN-+v and TNF - a were determined by ELISA method. The mRNA and protein expressions of TLR4,
MyD88 and NF-«kB in mice submandibular gland were detected by RT—PCR and Western blot, respectively.
Results The average daily water consumption decreased and the saliva flow increased (P <0.05, P<0.01), as well

as the pathological damage of submandibular gland decreased in NOD mice after the intervention of TGP and HCQ.
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The serum levels of [L-17, IFN—vy and TNF-« in the model group were significantly higher than those in the normal

control group (P <0.01). The contents of IL-—17, IFN-+v and TNF-« significantly decreased in all dosage level of
TGP groups and positive control group of HCQ (P<0.05, P<0.01). RT-PCR and Western blot showed that the
mRNA and protein expressions of TLR4, MyD88 and NF-kB in the model group were significantly higher than those

in the normal control group(P <0.01). The mRNA and protein expressions of TLR4, MyD88 and NF-«B significantly

decreased in all dosage level of TGP groups and positive control group of HCQ (P <0.05, P<0.01). Conclusion

TGP can significantly inhibit the inflammatory response in sjogren’s syndrome mice, and its anti—inflammatory effect

may be achieved by regulating the activity of TLR4/MyD88/NF-kB signaling pathway, thus reducing the secretion of

inflammatory factors.
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Table 1 PCR primer sequence

HH 2 5191¥51(5-37)
TLR4 E3iF: AGGGTTTCCTGTCAGTATCAAGTTT
i : TGATGCCTCCCTGGCTCCT

MyD88 | : TATACCAACCCTTGCACCAAGTC
T¥#: CAGGCTCCAAGTCAGCTCATC
NF-«B ##: AGGCCGGTGCTGAGTATGTC

T : TGCCTGCTTCACCACCTTCT

1.9 /NELRE F g4l 8h TLR4. MyD88 K NF-«B
HOARBKY NEUF AL 8 a0 35

BRI # 10~15 min, ZRIE S OHLE L5 W
IEWOF SR UTTEY), SR A BCA B 1 A D
mEASE, EAELE TEERTHEARTSZE
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RO AL, FIH Image) B E H 09E 450
JREEMH

1.10 Sil*#abBrJyik: iz SPSS 22.0 it bxt
BAGHAT N, TR TR B AR 22 (v 2 5) KR
N, ZHIE SR R R 2007, 4R LSRR
MSTREAR TR P <0.05 3Rt BA SR L.

2 FR

2.1 F1 AT A F /s Bl W 9 5y B ik BT B B OK Y
WM ULER 2. 30 MR WIS A SRR, A
TR A /)N MR YR 4 b ¢ A R %) I B g b (P <
0.01), HPFEWRERNERE FREEP<0.05, P<
0.01), SHAIA L, AN REHY ., mFlEd Mz
M 2H /N BRI IR S W T TE 11 SR P 452 3 8] IS B
Hom(P<0.05, P<0.01); #5245 (13 AR5 H
A R 45 70 2 2 R 0 S v ) B R 3 1 34 B
Hm(P<0.01); HFERFEEW KRS EIHEH (P <
0.05, P<0.01), SIEW X4, BRI /N RAYF
PHEOK R R FTH(P<0.01), HEF6ERRA A R
KRB (P<0.05, P<001); SiAlH
L, FIAT R A R A RS S 41 /N ERAE 13 % R
2524 5 JiJe P 8K w4 R (P < 0.01), HF#
TR Y R R AR K i B AW D 1y # (P < 0.05,
P<0.01),

k2 AYEHEMNIRERAENHIE (v £5, mg-min';
n=8)
Table 2 Effect of total glucosides of paeon on salivary flow in mice

(x +s, mg-min”'; n=8)

el 9 JA 11 JE 13 il 16 JEi#

IEH R4 654+1.04 672239  666£351  689+273
iR 4485066 436+024  401£0.18"%  351£0217 4400
HATEAFEAHEA 4562067  461£040  486£033"  5.18+0327"
HAT SRS 4492073 497£0.69°  505£051%  5.53+036"*
HAT S EAEA 450£070°  5.15£043"  563£049"4%  6.00£027444°

AN 458+0.71°
VE IR O R IR AL H A, TP <0.01; 5 [E] AR A 4 He
B, 'P<0.05, "P<0.01; SH4l 9 F#E, *P<005, **P<
0.01; S[E4] 11 i, “P<0.05, “2P<0.01; S5FE4 13 Fik
He#E, *P<0.05

517£035" 551£0.32"4%  6.03£0.34™4%*
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®3 BABREMNMRFHBAEHHME (x5, mL; n=8)

Table 3 Effect of total glucosides of paeon on average water intake in mice(x +s, mL; n=8)

LA 9 JHli 10 J&i% 11 J5i 12 ik 13 Jiik 14 JAik 15 JHis 16 JHi4

TEH X IR 453£021 461038 457+031 472:027 491+045 494£024 5.00+0.29 5.06+0.30

e 6.67£0.70" 6.95+0.35 7.01£027 7.25+0.80  7.35+£0.50"% 740+0477%  745+031%%  7.53+0.20"4A%
HATEFFERFEH 679048  6.73£035 6.67+0.36 6.62+044 6.51+0.11" 6.45+0.31" 6.42+0.47" 6.31+0.33"
ARSI HFIES 6.67£030  6.60+0.31  6.52+0.38 6.47+0.39° 6.38+0.37% 6.33+0.27* 6.24+0.64" 6.17£0.37"4°

FA B RAA 6.78+087 6.43+0.18" 6.32+0.14" 625+0.32" 6.18+0.33"* 6.10£0.27"  6.01 £0.20"4°%* 588+0.26"440****°
FeomE] 6.62+044 647+053 635x046" 625034 6.17+025" 6.05+0.31"44* 5991042 5.86+0.75"44%

e SR R A, TP <0.01; SEEREIA i, P <0.05, *P<0.01; HEH 9 ER L, AP<0.05, *4P<0.01; HE4A
10 JHy A, “P<0.05, “°P<0.01; SR 11 AR LA, *P<0.05, **P<0.01; SF4H 12 AR LA, **P<0.01; SR 13 Ak A, P<

0.05
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Figure 1
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B L3 4, ELISA BEAMSE R R, R
H/NFUALTE A IL-17, IFN—y fil TNF-a & B85 1EH
SRR FFH(P<0.01); IR RAFA&F R4l
A /N RS 1L-17, IFN—vy 1 TNF-o & 5 21558
PRI B R f#R (P < 0.05, P<0.01).

2.4 F1A B APRNRLGE TIR41Z! TLR4, MyDS8S8 fil
NF-kB mRNA Kikigm  UL3% 5. qRT-PCR ¥
Rl Z5 5 won, BRIZE /N BT R TLR4. MyD88 Fi
NF-kB mRNA Ik 7K P-4 1F 5 6 FRAT I I 1R (P <
0.01); SHEIRIZLH, AT R 45 gl Fn R S 4l
/NEUAT R B TLR4. MyD88 Fll NF-kB mRNA ik 7k
SER . FIH(P<0.05, P<0.01), HBEEZ 2k
I mRNA kK2

I, AW AU A e R T O stk 2 At s H
A S A% 7R A S 4/ BRUBR A 2 A 40 A 75 3
ANTRIRE B R BACRE, il S M, A BB S5
PRAAZEA AR, AR R, L
AT S o 77 B A B o

d. FATE R A

Effect of total glucosides of paeon on submandibular gland lesions in mice (HE, x200)

x4 AYNEENNRMFES IL-17, IFN-y F1 TNF-a &£
BIRME (v 5, n=8)
Table 4 Effects of total glucosides of paeon on serum IL-17,

IFN—y and TNF-a in mice(x +5, n=8)

Vil IL-17/(pg-mL")  IFN-y/(pg-mL") TNF-a/(pg:mL™)
EH XL 32.74+7.23 11.45+2.62 49.74+5.59
TR 7421546 2459+393" 87.85491
FATRFRAIEA] 68.60+2.87 20.08+1.97* 82.40+1.24'
FATEI ARG 65.14+251% 17.89 +2.46" 71.90 £7.64"
FATEHEAES 60.17+3.65" 1535+ 1.70% 61.47+7.34%
B 58.67+3.16* 15.90 + 1.60* 62.76+4.88"

W SIERXRALILE, TP<0.01; SELILE, P<0.05, “P<

0.01
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x5 BAYLEIMNRMTIREALR TLR4, MyD88 Fl NF-«B
MRNA RIZHIZMNE (v +5, n=8)

Table 5 Effects of total glucosides of paeon on mRNA
expression of TLR4, MyD88 and NF-kB in mouse submandibular

gland tissues(x +s, n=8)

i) TLR4 MyD88 NF-«B

1EH X R4 1.0220.12 1.00+0.12 1.07£0.11

AL 456+1.65  7.01+£040  938£2.15
EESPESER iwilfe| 3.15£028"  6.55+0.24"  7.31£1.00°
FIAT B Al 231+045"  5.05+0.36"  5.91£0.78"
FIAT R Al 1.93+091"  3.34+092"  4.65+1.36"
AL 2.01+0.52%  324+092%  4.36+1.30%

T SIEW XA LR, TP<0.01; SHIEIL E, 'P<0.05, "P<
0.01
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3 iFig
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F N E
Figure 2 Brand of protein expression of TLR4, MyD88 and

NF-kB in mouse submandibular gland tissues
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I/ B 0 T H 5 RS A K B 3 i . AR SR 2

6 BAANREXDMRMATIEEALR TLR4, MyD88 1 NF-«B
EERIEMEIN(x £5, n=8)

Table 6 Effects of total glucosides of paeon on the expression of
TLR4, MyD88 and NF-«kB in mouse submandibular gland

tissues(x +s, n=8)

il TLR4 MyD88 NF-kB
TE X HRA 041+0.17  0.54+0.15 0.87+0.23
HEARIL] 2610117 3.95+021°  4.66+048
FIATEVHAR 4 240£0.17" 353038 4.03+0.48°
FIAT R R A 1.95+0.28"  3.03+0.19"  3.19+0.32"
SISYsSER= ik 1.39£0.27%  257+026"  2.52+0.35"
B 1.44+0.15"%  2.61+0.39%  2.48+0.24"

T SIERXHRALIE:, TP<0.01; SERLILE, 'P<0.05, "P<
0.01
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