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Protective effect of phellodendrine on bacterial vaginosis mice

ZHANG Dong-mei, LI Hong-juan, ZHOU Qin
Zhengzhou Central Hospital Affliated to Zhengzhou University, Zhengzhou 450007, China

Abstract: Objective To investigate the impact of phellodendrine on treating bacterial vaginosis (BV) mice. Methods BV model
mice were induced by vaginal injecting with EPEC and MRSA. After the mice in control and model groups being administrated with
phellodendrine (10, 20, and 40 mg/kg) for 7 d, the mice were sacrificed under deep anesthesia. The mice vaginal pathology changes
were observed using HE staining method. IL-1p, IL-6, IL-8, and TNF-a secretion in vagina and PGE2, PGF2q levels in uterus were
detected using ELISA assay. Uterine MMP-9, TLR4, and NF-kB expression levels were measured using western blotting. Results
Vaginal pathology changes were improved by phellodendrine. Specifically, phellodendrine could reduce IL-1f, IL-6, IL-8, and
TNF-a secretion in vagina, it could also reduce PGE2 and PGF2q content, and inhibit MMP-9, TLR4, and NF-«kB expression levels in
uterus tissue. Conclusion Phellodendrine could effectively treat BV and reduce the rise of pre-term birth by simultaneously
inhibiting endovaginal inflammatory response and regulating intrauterine TLR4/NF-kB signal pathway in BV mice.
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Table 1 Effect of phellodendrine on levels IL-1p, IL-6, IL-8, and TNF-a in vaginal secretions of BV mice (x s, n=10)

2H 51 FE/(mgkg™) IL-1B/(pg'mL™") IL-6/(pg'mL™") IL-8/(pg'mL™") TNF-o/(pgmL™")
xR — 53.74+6.89 25.82+1.48 29.20+3.04 4396+ 8.01
T — 106.15 +4.78" 60.47+2.18" 74.46+7.32% 140.53 +£16.65™
AT 10 98.68+6.73 50.57+3.27* 59.47+2.61° 107.07+11.65*
20 87.68+7.04° 49.36+5.38" 4435+6.78" 77.12+ 6.19"*
40 79.00+6.11"* 4530+3.63" 40.75+4.61™ 69.44+10.89"*
g R 20 78.45+6.15" 42.84+5.09" 36.21+2.52" 6135+ 6.94™

SxpR R #P<0.01; SERAE: "P<0.05

“p<0.01, T

#P <0.01 vs control group; P < 0.05 **P <0.01 vs model group, same as below
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Fig. 1 Effect of phellodendrine on pathological changes of vagina of BV mice (HE, x400)
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Table 2 Effect of phellodendrine on pathological scores of BV mice vagina tissue
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Xof fE - 10 8 2 0 0
A — 10 0 2 3 5
Rl 10 10 0 5 4 1
20 10 3 4 2 1
40 10 6 2 2 0
e E 20 10 6 3 1 0
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Table 3 Effect of phellodendrine on PGF:« and PGE:
levels of BV mice uterus (X s, n=10)
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biilh=4) _ _
2 _ PGFa2/(pg'mL™") PGE2/(pgmL™")
(mgkg™)
X H — 65.94+ 6.87 158.68+17.05
Y — 151.334+14.88%  255.46+22.41%#
TR 10 13430+ 590  221.36%+17.29*
20 125434 591"  198.82+26.52"
40 81.77+ 5.70™  160.77422.23™
&b B 20 99.524+15.61°  184.461+31.42"
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Fig. 2 Effect of phellodendrine on protein expression of TLR4, NF-kB, and MMP-9 in uterus of BV mice (X %5, n =3)

4 g

LM BB A TR, e S SR AR A

Wb T ENA T HRMIRTCAURERE N E, HE M
PR IWAE N, PF A RN B A = 3 N, %P
Wz FLRRAT ), BV R 24 S ). 45
b, FERE. HAT A KRS R P, {E
DNIARHIE R WL, oA DL 6 4 BR B A K
JART B DR 3 e S A o i B A U TR A,
BV Al R AR R, EER I
A= W T 2 S g% SN AN 98 RE IS, 43 HARH 56 IR
e [FIRER MMP B, 5l s iR
w02, Hk BV 5 R PAEEEE RN R. 55

I, BV J& “FAmh” “BREE” “# T Jul,
FEZIR. A dURRASZ M, FENHPHIE RS
RFHEHZ, EAKIN T ZmaEiasT. Hik,
ARSI - B S 4OE RV . T 5 TLR4/NF-xB
A, PRI AT AR B B AT IR E %
B 5= A AL
KERFFER, A0 B J5 PTG P B
E A0 e R A S, BROK R RE T, X
BUARF=E80 . IR0, PRI, T B B
BRIE /3 FAFE R R AT I AORE R 7, B A HE
IL-1B. IL-6. IL-8 A2 TNF-ol15l, H: TNF-o Jy/f#y
J& 3 W i B S B K AR R AL 1, 5 AR Y TIL-1B



¢ £% Chinese Traditional and Herbal Drugs

F49% F24H 2018FE 12 A * 5853 ¢

IL-6 1 IL-8 &5 58 AE AR I, 48 (et 2 1 40 i
e BN TERG BAREEE, §RASERE M
306l AT FTAE RARWT, BB AT L A ] /) B
o IL-1B. IL-64 IL-8 & TNF-o &, 4k
TSR R IR % 5 R T A AE SN o[RS, TL-1B

IL-6. IL-8 Al TNF-a fE A RAESNG, WIS RT 51 R

Fori, HAERS PGE: 5 PGFay W IR FL2)

YA TN . PGEy At B SN, PGFy, AT

TE A . DB SAE R A O L, W]

FRTEWSE . B KT ARG UESHE

T HARIIRIT R, AN T E ST PGEyw PGFa

IKF B SR Rl o R AR AR T 3 3 982> PGFaa PGE,

RIE, AR TS R SR IR A

KL, TLR4/NF-«B {55l EEHS 5NHRHET

HIRAE N, HAZE g 5 B R RE DI, ML

PG AR Z M (LPS), 5T & fadi N =i

PREMER RSN, TLRA ZAREE &, 0% P

Fe A7 NF-«B, TR IR P AR R MMP-9 KE A

U200, SR T AR B4 0 AP ot b & 2 AR, AT

MMP-9 FEfi#, BRI 52 844, 4K M -5 SO R

PG UL R ARSI FUAE RR ], B

AT HNHIAH B 51 AL TLR4/NF-«B 5 5% %, Wb F

JEEK T MMP-9 3Rk, AT 20 1E AR 0

)L I LR
g PR, BOMAmR RIS IE RIE RN, 27

fif5 5 PGE2y PGFaq 5 K I E SIS 5 7 B W s

[AIH AT ] TLR4/NF-«B {5 5l #im1L, b

MMP-9 &, RIPIGEEEENE. I, S

IR PERE 2O, s B, T MR

R R AL, A RGRIT BV AR R

7o SRT BV SLEMFHLEIE A, AKBHFEHAE

TR ARSNSEG Hptt— P2 R LA E P -

SE

[1] Donati L, Di V A, Nucci M, et al. Vaginal microbial flora
and outcome of pregnancy [J]. Arch Gynecol Obst, 2010,
281(4): 589-600.

[2]1 Zhu J W, Jing L I. Relationship between bacterial
vaginosis in pregnancy period and pregnancy outcome
[J]. Chin J Nosocomiol, 2011, 21(9): 1798-1799.

[3] Turovskiy Y, Cheryian T, Algburi A, e al. Susceptibility of
Gardnerella vaginalis biofilms to natural antimicrobials
subtilosin, e-poly-L-lysine, and lauramide arginine ethyl ester
[J]. Infect Dis Obst Gynecol, 2012, doi: 10.1155/2012/284762.

(4] 9KSOR, A B MR N R )] A E R

(3]

(6]

(7]

(8]

(91

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

A%, 2010, 7(3): 182-183.

2 R BARBRST ROS AT AL SIS T
7t [D]. EJK: PHRIAE, 2017.

FRLLYE, SLIZsK. HPLC V&[RRI E )1 3 AR p £R L 5 A
BRAN E R /N BEBRL S (7). P EZY 5, 2014, 25(27):
2562-2564.

B, BRI B R SR A AL TR (D). 7Y
% PR SOE K, 2014,

ZOwk, BRUEE, W, 5. BT IR PTERE v
PIREELSARIT S (). hEZ53, 2005, 16(2): 97-98.
Farage M, Maibach H. Lifetime changes in the vulva and
vagina [J]. Arch Gynecol Obst, 2006, 273(4): 195-202.
Simhan H N, Bodnar L M, Krohn M A. Paternal race and
bacterial vaginosis during the first trimester of pregnancy [J].
Amer J Obst Gynecol, 2008, doi: 10.1016/j.ajog.2007.09.006.
I, FEASA. 20T 1k E R 0 S 6 T T 7T
R [J]. PEMAESYRE, 2001, 13(4): 202-205.
MEM, HEH. MEERER SR RRR 1] P
[ £ F), 2006, 41(9): 8-10.

2 ik EFEREE M) OE 3R dEat ARTAELR
#t, 1998.

B, EENG, A%, & hEABRNEREN
BURIBEFERERE (7). TR RO 224 BEAARR, 2010,
28(3): 230-232.

Discacciati M G, Simoes J A, Silva M G, et al.
Microbiological  characteristics and  inflammatory
cytokines associated with preterm labor [J]. Arch Gynecol
Obst, 2011, 283(3): 501-508.

THEIE, £ 2L, TG, F. RSSO B R
BRIE T LR AE BT ST (7], P P EEEUE, 2007,
16(12): 1441-1442.

Bogavac M, Brki¢ S, Simin N, et al. Do bacterial
vaginosis and chlamydial infection affect serum cytokine
level? [J]. Srpski Arhiv Za Celokupno Lekarstvo, 2010,
138(7/8): 444-448.

G, BE A, Toll 21K 4/ KT «B 557 [J].
BE 2 L3R, 2009, 15(5): 644-647.

Sarria E E, Rita M, Yao W, et al. Role of tumor necrosis
factor-a in the premature rupture of membranes and
preterm labor pathways [J]. Amer J Obst Gynecol, 2002,
187(5): 1159-1162.

Li H, Xu H, Sun B. Lipopolysaccharide regulates MMP-9
expression through TLR4/NF-«B signaling, in human arterial
smooth muscle cells [J]. Mol Med Rep, 2012, 6(4): 774-778.
Park K H, Chaiworapongsa T, Kim Y M, et al. Matrix
metalloproteinase 3 in parturition, premature rupture of
the membranes, and microbial invasion of the amniotic
cavity [J]. J Perin Med, 2003, 31(1): 12-22.



