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Effect of Esculentoside on Lipopolysaccharide-induced Mice M astitis

KUANG Hai-xue, CUINa, ZHANG Ya-nan, WANG Zhi-bin, YAN Jing’
(Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China)

[ Abstract] Objective: To explore the effect and mechanism of esculentoside on lipopolysaccharide-
induced mastitis in mice. Method: Female BALB/c mice were randomly divided into control group, model
group, dexamethasone group (DEX, 5.0 mg-kg') and esculentoside group (50, 25, 12.5 mg-kg"'). The
mastitis model of postpartum female mice (BALB/c) induced by lipopolysaccharide (LPS) was used to analyze
the pathological conditions of breast tissue and the activity of recombinant myeloperoxidase (MPO) , factor
content and oxidative stress level. Western blot was used to evaluate the effect of esculentoside on Toll-like
receptor4 (TLR4)/nuclear transcription factor (NF-«B) signaling pathway proteins. Result: Compared with the
normal group, the breast tissue of the model group had typical mastitis changes, such as hyperemia and
congestion, the level of MPO increased, and the expression levels of tumor necrosis factor- « (TNF- a) ,
interleukin-18 (IL-18) and interleukin-6 (IL-6) increased significantly (P<0.01). Compared with LPS model
group, esculentoside groups could significantly improve the inflammatory damage of mammary gland tissue,

reduce the secretion of neutrophils and the activity of MPO, the expression levels of pro-inflammatory factors
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TNF-a, IL-18 and IL-6 were also significantly down-regulated, the activities of superoxide dismutase (SOD)
and glutathione peroxidase (GSH-Px) were increased, while the level of malondialdehyde (MDA) was
decreased, and the activation of TLR4/NF- kB signaling pathway was inhibited by esculentoside (P<0. 05, P<

0.01). Conclusion: Esculentoside have a protective effect on lipopolysaccharide-induced mastitis in mice,

which may be related to the inhibition of TLR4/NF-«B signaling pathway protein expression.
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esculentoside; mastitis; lipopolysaccharide (LPS) ; inflammatory factors; Toll-like

receptor (TLR4)/nuclear transcription factor-«B (NF-«B) pathway
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AR AL S 40 51 PO013B, P0012) ; Marker (36
Thermo Fisher 23 &) , 5 26619) ; 4x4E H FF:5%
PR (R BT R A D R A R A | L4k A1180) 5
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TMX3 Y fifi #7 1 ( € [ Perkin Elmer 23 # ) ; Odyssey
CLx AL IT 21 4 BOG AR 43 & 48 (36 [E LI-COR 2
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1.4 250l s s Rl 2564 0 100 g A5 FH 25 04 T
Yy, 2 2 e T B 2 R 2% O 7 2N R S 0 O T R R
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B 1 mhEEMNIBRE/NRIRALKNZIEHE, x200)

Fig. 1
mastitis mice (HE, x200)

Effect of esculentoside on mammary gland tissue in

B2 BhEFEMIBRNRIBRELMPO R B RIEBF M (LI
#11E , x200)
Fig. 2 Effect of esculentoside on expression of MPO protein in

mammary tissue of mastitis mice(IHC, x200)

#4241 B % T+ SOD Ml GSH-Px i 1, f& Ik MDA

MK S (P<0.05,P<0.01)., WF2.

3.4 XFLIR A /NETNF-«,IL-6 FIl IL-18 % & () 5
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x1 HHEEMNARRIRIABAAMPOERRIEN I M
(x+s,n=3)
Table 1 Effect of esculentoside on expression of MPO protein in

mammary tissue of mastitis mice(x+s,n=3)

2H90) 7 /mg-kg! MPO
1EW - 0.803+0.165
] - 2.736+0.442Y
b A AR 5.0 1.220£0.196%
TR 12.5 2.004+0.1552
25 1.607:£0.3592
50 1.457+0.302%

5 IEH 4 A DP<0.015 5 808 41 [ 48 PP<0.05, 2P<0.01
(F2~41d)).

M 5 OEH AL A, R A /N BRUFL IR 41 8L LPS 1Y
R L A 280 40 L X T TNF-a, IL-6, IL-18 & & &
FFHE(P<0.01); SRR H A, i SE KR AN AL 7 Bifi
AL L A R G R E [ F TNF-a,
IL-6,IL-18 % & (P<0.05,P<0.01). L33,
3.5 X FL AR R /N B FL IR 41 2 TLR4, p-1kBa,
p-NF-kB p65 & H KR 5 1E W 4 e, 1
AL /N B R 41 21 p-NF-kB p65, p-IkBa Fl TLR4 &
i 3 T8 (P<0.01) ; SRR A L85, i ZEORAA 4
T Bl A AK  P L E ) iE 4L p-NF-«B p65, p-1kBa il
TLR4 # 11 ] & B ik (P<0.05, P<0.01) . UL [
3,% 4,
4 iTit

23t SRS I /N BUFL AR 41 20, UE 52 LPS B AL 4
AN AE T K Y AR 4R E 40 LI, 0 TNF-a,
IL-1B8 1 IL-6. SLHE5 R B, SI1EH 4 i, /il
FE LPS Ml T, ZL R 20 2L i vt BE ] DL 31 B 5
(] J5 7K Jie R A L R B v SR T T 2 i g rh
7 20 B AN S W A i, O HL AT LIS R 0 B B FL R 41
WG TR M AN I . S UL SR B b TE K A 4 R A R
U B R 0 L L R A R RS R R D K b Ok
WA T Il R ) e A 1 T o el 3 LPS R Y
HERE SN, 6 H 2 7 Bl 2 e ) 20 00 LR A
VIR R, WEZ MR T LPS 5 S A9 L AR 41 2% B AR
b XS gE SR T R R AT IR YT N BRUFL IR R
TERL

LR R e W) A2 SR A AR S 1R Y FL R 4 2
() 9 RN, e N sh P i — Fp e F B . IR
2 e 2 G B A A R ) — b R, )
R L FR R 4 T N RE R BN R R — RS
TR R SR A DL 5T b T A i
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F2 BMHMEENIBXDRIABAR/SLEHAKFEHHIN (x+s,2=10)

Table 2 Effect of esculentoside on oxidative stress level of mammary gland in mice(x+s,n=10)

25 # ik /mg - kg! SOD/U-mg' MDA/pmol- g GSH-Px/U-mg
EH - 205.91+7.37 2.37+0.07 161.70+12.42
LAY - 151.04+16.24" 4.54+1.67" 105.17+39.05"
b FE KA 5.0 195.25+7.80% 3.04+0.219 157.44+19.04%
P i A 12.5 167.43+15.36? 4.29+0.232 121.09+22.67
25 187.48+9.22% 3.58+0.522 140.52+14.522
50 190.99+11.05% 3.23+0.229 152.80+12.80%

K3 HRHEEXNABRKNERL TNF-a,IL-6 1 IL-18 & B 20 (i+s,1=10)

Table 3 Effect of esculentoside on content of TNF-a, IL-6 and IL-1B8 in mice with mastitis(x+s,n=10) ng-L!
219 # 4 /mg- kg TNF-« IL-6 IL-18
EH - 32.62+1.46 34.03+8.80 25.47+7.81
LR - 145.5245.931 156.69+21.16Y 167.19+21.77Y
Hiy K A 5.0 43.83+3.26% 44.63+6.29% 32.47£10.95%
T B 12.5 99.38+5.70% 71.97+14.322 72.28+12.822
25 70.04+2.78% 50.02+9.412 52.34+11.96%
50 47.99+1.71% 44.70+8.69% 41.03+4.279

we-cn s . o
ne-xz p6s TR . ;.

ricve [l M NS
- 36 kDa

el L Rl Lk P
e S ———— 1~ —

A B c D E F
B 3 /IR p65F11kBafl TLR4E B RILE K

Fig. 3 Electrophoresis of p65 and IkBa and TLR4 protein

expression in mice

F4 BFEEFEXIBRRNRIIRELRF TLRY, p-IkBa, p-NF-«B
p65 EHARIZMZ M (5+s,n=3)
Table 4 Effect of esculentoside on TLR4, p-IkBa, p-NF- kB p65

protein expression in breast tissue of mice with mastitis(x+s,n=3)

15 ) 1/ TLR4/ p-IkBa/  p-NF-«B p65/

mg-kg! B-actin B-actin B-actin

EH - 0.31+0.13 0.30+0.14 0.23+0.13
LT - 1.07£0.22Y  1.11£0.25"  1.07+0.21"
by ZE K AR 5.0 0.38+0.17%  0.42+0.19Y  0.46+0.11%
5 Bl 2 1 12.5 0.88+0.142  0.73£0.122  0.76+0.13?
25 0.72+0.152  0.69+0.132  0.54+0.182

50 0.46+0.17%  0.53+0.11  0.46+0.15%

SRR AR N U AL R 32 B 2 T LS
Wit 4 L A NF-kB , 22 538 I, 1) 8 1 30 (MAPKs )

FL XS T, e Uk T 1L-6, IL-12,1L-18,
TNF-o %5 2Pk A M PR 7 (0 B, 5 1 ke Sy 3 ul 4 B
HEAE TN, SR T 3 46 240 Jf PR -3 AT LA 3 N B 4
I E 20 MR i — 2R 9 A A T [ i & R — AL R
4 W (INOS) , & A liF-2(COX-2) , A [ 1 3 % |
T B S A R SR RO IS N E I . MPO S
PR 20 M9 T BB BR 7 RO B A 0 SR btk 4 i
il /> MPO, B £z B8 % 3 B 42 0 07 41 21 40 i 4
P50, LIAEUBF 5% 26 B, i i 2 4 W A A cas bt el
LPS 51 i 32 S48 T R 4 i b Al R X7 i 38, 336
% 5k PCR(RT-PCR) 45 5tk /i, 7 fili 2 4T F 38 m] R IK
COX-2,iNOS mRNA 7K F /&3 T 5 fiti /5 by 1% G2 vh
2 HLAT 2Rt U Y R AR EE IR
546 1 NF-«B i A4l il %15 2 2 5 e R
o7 B R, 75 T A KGR, AR R L AT 4
PR T 3 PR Ak L R, 10 ) NF-«B ) 38 % 1)
PTG B 0% T8 PR 48 RE KN RO HE AR IR UA T . AR IE R
T, 45l K 8R 1 2 38 1 10 ) NF-wB {5 5 1% S R 5
LA RN o AT BT R b R A 0 NF-«B
W ZERIT IR R AE R EE E AW T
NF-«B p65 Fil 1B o i 2 fb A1 HE 85 18 16 25 11 1 2R 35
25 BRI, LPS 4b Fi S NF-kB p65 1 IkBa 5 2 1k 1Y
S B i e 2 B A% A 7 AR
HAPH LPS 75 5 1Y NF-«kB p65 B2 1L Fl 1B o [ i
F OH AT UL, 7 B R X LPS 5 S 0 FL AR 48 /)N B 7Y
. 69 .
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P 4 AE T BIL ] AT BE = 38 2o 40 ] NF-«B 3 H i
TR TL-18,1L-6 Fl TNF-a f 77 4= .

TLR J& 2 53R 55 5 M ( R AR s ) i — 2%
TR (R 5 T, 2 A AE T 40 2 T A =R ) 2
. HET, EWHANY EALTE L kM A TLRs
F M A 114 . Hodh TLR2, TLR4, TLRS Al
TLRO f& H i 75 38 2 1 . TLR 78 56 K B L b
A& EREBMER ;32 R UF 2295 TR R B L3
I 14y, TR ISE JE sh o R e ) . TLR4YE N LPS
() 32 B2 A, AT DL 2% [ B B LPS Y 6 Al 3R
S5 A4 TR A 240 I R T ) PR S B L IR R R
i R 45 11 375 BH 0T 1R 46 % A 119 22 18 350 43 LA B R 358 1Y
DALV P i ) G K 9% A ST AL T 0 TLR4™ . 5 4k
) TLR 52 4 g 4% 43 209 B A8 A 42 19 96 JRL 4, OF HL
TLR4 ¥ & M2 & RE N i e s M 1 1 32 18
LPS & e S 0% TLR4 52 1K J5 , B43% F il NF-«B
T G K A M 3 PR R S A, A B R E R
R R R R R W R R R R K P IL-18,
IL-6, TNF-a ) 7K F-, iX A] 4 [ T NF-«B 1 TLR4 {5
SRR IIE L AR ST G B Ok i
Western blot 3 1E 5 fili 27 B 45 43 20 X TLR (% 52 0 .
25 B W, i B e AR AR R 1 U i TLR4
Fik o B, BB R 59 1k R E BT, 30
TLR4/NF-«B {5 55 i H 505 52 B0 /N BUFL R 2R 1 3R
IPVEN

e U S e IS G = T DR TR
LPS i 5 19 71 BUZL IR 98 1) 20 200 B 24 7 4k, T R 42
48 9iE 40 i X T TNF-ar, IL-18 F1 IL-6 () 7K -, 1% A H
TS AE BT R HLHI AT B8 H T4 il TLR4 32 4K (1) 35 F
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