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W EHE REAR RERT K# wmE R
(L RSO BB 27 B2 DA 5 010018
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H E AARARAFAFTSDAXRETLFTHERATTARKFFPEARALEZOH-2. A REEKEK G 8-
9(MMP-2 MMP-9) #44% R . AKX R FE AR LR 4 280 R SD XK A KA A nisin 28 A& F . SHFTRXFH L
F4L PRt R AR L RAARAEA M, EF T AR KRG 0 h fedBEE 24 (48 (72 h, A ELISA X A & 4l
LERBAFTEARLEEZEG#H(MMP) o A R4 B EGHHH(TIMP) 8 TF AR AL LT HR., ER AN
D 0~72 hz 8, # A 8F, MMP-9 = TIMP-1 ¢ & % K & 2 3K T £ 8 & k4 (P<0.05), & MMP-2 #=
TIMP-2 #) i & R B & ¥ A% 2 nisin e H A B X F L F A MMP-9. TIMP-1 . MMP-2 # TIMP-2 & i & ik & #
2ESHTARLARAP<0.05), AP A nisinAFZHNERXTLZAMARRME, HIT L nisin o FH AN EX KL
FTREFRSHTTAREKRKLFE P TIMP-1 F= TIMP-2 # &35, 494 MMP-9 = MMP-2 ¢4 7& W f X #AE T T
M AR AUAL 69 4 L AU nisin, P & A F K& A F & MMP-9 . TIMP-1 # MMP-2 5 i %k & A ERE4ER,
KR nisi; XKFEF;FEARE AR EEOBE A4 BTG EY

hES %S S853.75; S865. 1 XEHS 1007-4333(2017)06-0109-07 XHEREE A

Effects of nisin and rhubarb compound on the activity of
serum MMP-2 and MMP-9 in the endometritis of rats

JIA Zhifeng' , WANG Chunjie'* , Aorigele’ ., HE Meiling?, XU Jin', GAO Ruijuan', Agima’
(1. College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract Aim of this study was to investigate the influence of Streptococcus thermophilus (nisin) and rhubarb
compound on the activity of serum matrix metalloproteinases (MMP)-2 and MMP-9 in the endometritis of rats. The
endometritis model of rat was constructed, and a total of 280 SD rats were randomly divided into nisin group, low,
medium and high doses of rhubarb compound groups, antibiotic group, saline group and model group. Models of
endometritis were constructed at O h and modeling after 24,48, 72 h, and the changes of the experimental group of
matrix metalloproteinases (MMPs) and tissue inhibitor metalloproteinases ( TIMPs) were detected by ELISA to
determine the therapeutic effects. The results showed that: 1) From O to 72 h, the concentration of MMP-9 and TIMP-1 in
the model group was significantly lower than those in the normal saline group (P<C 0.05) and the concentration of MMP-2
and TIMP-2 decreases gradually;2) In the nisin and high dose of rhubarb compound group, the concentration of MMP-9,
TIMP-1,MMP-2 and TIMP-2 were significantly higher than those in the normal saline group (P<Z0.05) ,in which the nisin
group and high dose of rhubarb compound group showed the best effects. In conclusion, nisin and high dose of rhubarb
compound significantly improved the expression in serum of TIMP-1 and TIMP-2 in endometritis of rats, inhibited the

activity of MMP-9 and MMP-2 and played the role of regulation for the womb physiological function, showing that the
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concentration of nisin,medium and high dose of rhubarb compound had a positive effect on the concentration of MMP-9,

TIMP-1 and MMP-2.

Keywords nisin; rhubarb compound; endometritis; matrix metalloproteinases; tissue inhibitor metalloproteinases

TESL PR AR EH T4 E N
JRE A B LB AR YT S SR T B AR R I o R
FEFL AR BR KLt 25 M i e AT TR AT B oK
— MR R R PAE R, PR HE R R
(nisin) 2 LR L Bk 1 7L W A, 0 3L & It f b
i AR AR G P AR R — B 2 R SR )
RS AR, BROR A T  f  nisin HOA R LT
BE T VR TOER B AN A T 2 SR A AR
oA RS . FLIRHE BRI R 00 IR T iR o FESS S
JIE BT 1 e 2L % 3K T 2% 4 A 20 A L B o, S SRR
AR AR RN 41 BR A0 B BE TS L RIS R L R
FUIR Bl 1K T8 2% 7T 400 /0 BN i P 4 68 AT BRI
(1X10° cfu/mL) M FRHHE SIS . KECRHA R,
M JF A7 2 M0 58 5% 55 A RO 1Y R K24
Y-tk RAR 25 W vT FE R B R IR YT AL Y M
MVE R B S 258 A a7 sk i . Hoh &
A 25 153 R B ER R K R R RE T B L L
A AIL ) 2 B R K i T T 1 4 L R DA R 40 i E L AT
el 200 Jf B 38 2K BT AV BE ), A0 I I 0 N S A i il
H A B 1918 5 D RE & A8 Bl ) i AR AR 0 7 R
BELH o O 400 1) O M F T3 18 48 B LN 7 R R .
H R B30 P K A TR N 4 € 2 3K i 5 |
R 25 S ¥ 3l >R BT A2 B3R 9T H R P A: 3R M Tl
45l Z R 8 Cn: K & s B IREH S,
I ANATTIF 46 5K B AT AR 3R 10 2 68 B PR BT 7 ot
SAREMMAZE, BAE T BRI K
0 IS R B R, DTS Xk e o L A G 1 Y
PERTIRTT RCR A . PN, A PROBUZH — B A S5 0F
FER B TTARIGTT KRBT E PR R 5 AT 5% b
B PRI IR A AN R R T R A A R 3 5 O HL S
$ H B R i nisin XF 3 T80 T R B AT H A B Sk
BT E L. HETTED MR FEAFIREE
Ko nisin X5 Ji B i 5 1R B9 K BT B PR R AR T e
BT RO . T O SRR TR T E N
55 98 43 (0 BRI 42 SR I misin A B 52 J7 %0 i ik
A HEAT R N BT T SY Ll ELTSA A6l 5 5 4x s
#E i (Matrix metalloproteinases, MMPs) F1 3& it
4 &% A M ) (Tissue inhibitor metalloproteinases,
TIMPs) S i 555 9 58 4% 114 9 72 K7 28 (] g o Xof

nisin FR B J7 1A 4 BT B AL BLASORD A0 R 5. B LR
e R A6 97 S I T 28 4 (e AR 0

1 #R5FHE

11w
1.1.1 X&EFHH

e 6~ 8 J& W 43 i o 1y PR SD K B (200 =
20) g 280 H., W A NS W Kz,
1.1.2 2&XAR%GY

fir i W A4 7 B N B R UK I Escherichia
coli Ml Staphylococcus aureus X nisin ¥J iy N5 i
ANy A A A 7 2 S Gy i BRI DR AT 5 SRR B
SR AN 2z 1l 25 By A R A 7 5 R i
T3 CRBE A~ 32 56 A S 30 = T 1 400 7 52 0D 1
DAY S5y P R AR T i DR 24 P 5 ik B 4 T £ P -2
(MMP-2) H it 43 J@ 4 A #-9 (MMP-9) 3 i 43 )@
B E M -1 CTIMP-1) #1357 4 & 2 40 i 42
(TIMP-2) ELISA 57 & . ¥ B 3t 50k A= 9 F

HARAF.
1.2 FHik
1.2.1 XBp@arLhry i

ks o 7 A AR 10 HRRL HAR
SRRV A PR K ZH | B X PR ZH L FLRR BE BRI R
HoREE IR PR R BR AR B K 2H
Hb AR 2% 2R A 7 TR BOW IR A T O HE
JIRAH L ) 30 24 (R 1)
1.2.2 FEARKHBAHIEA Lo £

4 %) &

o r 40 % 4 75 N B 98 BUWK i Escherichia.
coli Ml Staphylococcus aureus 4y 5| 7 F N7 P,
37 CHEFR B X B 18 ~24 h, W HIR SR E N
1X10° cfu/mL;nisin E W AR TE T 2256 % 1Y nisin
AP i A 2R ER K I A% L B A 0. 1 me/mL (B C
T FH 5 I 1) e B B 1 2 5 M B RO
1.2.3 REZTHH &

PRIUCR B 9 5 F A G B AR BT
500 mL Z&MR/K, B 24 h, W 1.5 h, 2530
JE WA 250 mL K. & W 1 hd9g . 2 WA
Kedi 2= 50 mLCRIG i b fir & A= 25 B0 1 g/mL
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Table 1 Grouping and dosage regimen of the antibacterial test in vivo

415 KA R ZENTES

Group No. of rat Administration program
LA 24 10 AL, A TR (AN IR A AT 3 56 24
BE P o B 4 10 AR REIRIF TV R 0. 13 g/kg, JF Lk 7 I
FLIR BEBR A E 4L 10 AR LR LB AR BR B K 4 0. 1 mg/mLM L R4 B H b
Py iop i iR | 10 L BRI R ZE )T 0.5 g/kg (b e w) R I
KI5 h R A 10 B ERIG RS ZIE T 0.025 g/kg (b« w), JFEH L L
K5 T ) e A 10 WM R FE A ETIT 1 g/kg (b w) JGEE T L

TE DL S50 500 B R TN U0 B AR L 5 8 TR K IR B8 L B S B I 28 75 1 0. 3 mL Z8 MK LS HEMR . b - w RoR

KEARE,

Note: Above compound powder and ciprofloxac were applied with distilled water. In each dosage required 0. 3 mL of

distilled water in each animal. b » w is the body weight of rat.

43 B A= B R K AR5 BE R 0. 500 1 0. 025 g/mlL,
RISk KB A 5 v 39 AR R &) L 121 °C & R K
4°C fRAE
1.2.4 XBEshap A oy H)1E

W o W Je 1 TR R B LT A 42 4K B 3 R L
AT O ERAT I, AR REER W 7 5%
BV VR B0 B (1 X107 efu/mL) o B 2 B {5
SE15 s FFFEVERE AT O h FIETE 5 24.48 & 72 h %
BRI A K RURR BROR i 30 4 B T (— 20 C R
fE) . 3 4% ELISA 3K 5 & 36 B 5 ) s . MMP-2/
TIMP-2, MMP-9/ TIMP-1 )48 {615 &
1.3 #HESHit

K SAS 9.0 i it 8 F ANOVA Xt 5 fi i 17
Ji 25381, P<<0. 05 Ay i E 2R, B A Bl M

s RN
2 ZERERWH

2.1 BAEXMAXRFEHRIT

PLA BRER K S b B4 IR 5 T (1. 0 X107
cfu/mL) Sy 56 20 . Bt A I 8] 79 385 ik 40 20 75 K
MFEEBRE M. 2 0~72 h it 564l 5 K KR
TERM T EES X B4 ZERRF P
0.05)(FK 2). HHRAHF . KEMAKE . PE
ZEFN G PAR BT UL ) Ab A £ B 10 35 W0
o B TR T B ORISR T A E Ik
B, KRR T EMB FIH 82 B P AR L B R
IEE AV CR ¥ AN LR G| PO% K e L IRl
FFAE

<

x2 ARAFEEFHRBESEMNARFERZME

Table 2 Effects of mixed bacteria on rats uterus at different times

HEAT ] /h Modeling time

i H Item
0 24 48 72

75 H X IR 2 3.174+0.29 A 3.064+0.17 A 3.631+0.23 A 3.371+0.32 A
FERK/cm

B (1. 0X10° cfu/mL) 3.2740.15 A 4.3040.26 B 4.504+0.50 B 5.3040.96 B

75 ) B4 0.3640.03 B 0.344+0.02 B 0.354+0.03 B 0.36+0.02 B
FEHE/g

W (1. 0X10° cfu/mL) 0.36+0.03 B 0.65%0.05 C 0.68+0.01 CD 0.94+0.11 E

T« [ 5 K5 5 B AN [ 7R 28 5 .35 (P<<0. 05),

Note: The different capital on the same column in the table means significant difference( P<Z0. 05).
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2.2 nisin RAEEAXNAKABOFPFEREEEFER

A
1 3 ] UL DA AR AR L K R B 1 X BR 2

TR 20 A Sy AR 4 24 1) X6 B L SR R IR TR VD B Ol B
PEXTRRZH . #EBEAT O h L BRAERI LTSN, BT A 25 41
o MMP-9 1 i & v J 0 35 I8 T A b K 4l (P <<
0.05), Horpr 5 25 & ik, rpofll i fe I, &A% 24 h
Ja ARGt MMP-9 19 i i iR B 35 B IR (P <<
0.05) ,nisin 2 , KB & J7 | & 7] 2 21 S BH P o IR
42z (8] MMP-9 i) Jit & v B AH 24, B 5 4 B h K 4
M ZERARFE(P>0.05), 48 h 5., A4 h
MMP-9 i 57 5 e Ji i 2 REAIR (P<<0. 05) . K & Jy
) i 20 2 IR T A A% JH 25 4 H 3 TR A
4 (P<<0. 05) ,nisin 2 , KB J7 o 7 ik 21 L FHAME:
PR 5 A B AR K 20 R P, 72 h o, AR 2 rh
MMP-9 i 57 5 1 i 5k 3 B IR (P<C0. 05) , nisin 4 |
K 7 b R A K BE X R =2 ] MMP-9
fO B R B 2% SR B (P>>0. 05) , ¥ 55 T 2R B R
KA, JuH nisin 4. K #EE H . m & Al
MMP-9 i1 HRCR 3%

H % 3 Al 0L, 7E #2450 h {7, nisin, K& & 5 4l
e BE A ok B A e TIMP-1 () Ji e o 3 3 vy T A5 8
H R A HEL K 24H (P<<0. 05) , LI K E B 7 & 7
2 v TIMP-1 (9 J5T G v 8 o . fE A28 24 h )5 s
TR 2 45 2 ARG L b 35 AR T At 45 4 (P<C0. 05) . K
AR R R A Y B T A A A L
DA i RO e . R 72 h JE . BAL 2
TIMP-1 (% J5t & ¥ B 12 358 T HoAth 4% 2H (P<<0. 05)
nisin 2 K8 & 455 5 4 S BH X B 2 1 35 &
FrEHER K MR 0~72 h FFZE K (P<
0. 05) , Bk Az B ER 7K 20 FnAsE 780 20 A1, At 45 4 34 g 3
FhiE (P<C0.05), G Z . 7E nisin FUE . Hr L& 5 K
WE U R BRA R RER T . MMP-9 Ji &
W BE T Rl TIMP-1 (% 5 vk B 19 T

B4 DL, JEAE 0 h {iT, KB 5 IR
MMP-2 i) 57 5 1 JiE 5 3 I T JH: Al 4% 4 (P<<0. 05)
nisin 2 K&y o, ) i OB R 4 B2 3 T A B
ERIK AL T BH A X R 2 G S T A R K 4 (P <
0.05), #AR 24 h J5 A4 2 FEAIK (P<<0. 05),
1M nisin 41 K& W, 55 75 2] B PH % HR 41 g
FHm T A KA MR, HAH T 0 h MMP-2
1 L St R 3 0 T v s e DL BH e X R AUR B
48 h J5 LB 2 h MMP-2 B 5 vk B W 25 A%, L

BB FHA A4 (P<<0.05) . & TN B %5 T
AR K AL (P <0, 05), % 72 h J5, B4
MMP-2 ) i & ¥ B i R AIR (P<<0. 05), HAR T3
fth 4% 2H s nisin 21, K8 & J5 v L ) 4 0
B TAEFEL K4 (P<<0. 05) , Ju H nisin X} MMP-
2 1 VR B LA R AR AR .

H 2% 4 n UL, ZEEAERT 0 h i A H AR B AR K
4 .nisin 41 KR J7 K. L R E X TIMP-2 (1
JoT v B B W B R B (P<C0. 05) , i LK #E
M 4 A . #E L 24 h J5 B ARLAL  nisin 241, K
B A R A A R B X R A AR T
0 h(P<C0. 05) ,fH & 24 h K} i) £, nisin 2. K& &
J5 45 0 4L 3 T A B R K 4L RN AR R 4] (P <
0.05), 48 h Jg . 5 7 4 i 2 P& A% (P << 0. 05), i
nisin 2 K& 7 L 5 6 i A DL K BH PR X B 21 X
TIMP-2 f#y J5t £ Wk B 34 b 2 4 =5 (P<<0. 05) , JUH A
KEE T S H AR, 72 h 5, BB MK H R
J7 5 < H R e 4 AR T A X B4 (P<C0. 05) , H
PR £ i A T AR FRER K 41 L M nisin 25 K ¥ & 7
R T AR AR KA (P<C0. 05) ,fH 3%
ZITEREEER.

KI5

e 4 )& & H B (Matrix metalloproteinases,
MMPs) ¢ J J2 — 2H 45 KA AH 5 B9 A AR 4 P IR » ey
JICET 48 40 1A RE PN R A0 L I 200 R v e
Ji = A R R TR R I IR G b 40 i A B 5
TENBEAME A RL ., EFEEE LA
VA FERRMES SR R SR EN
B A R 4 8 & A # 6l  (Tissue inhibitor
metalloproteinases, TIMPs) 2 2| 5 2 &4 b K T /I 7E
P TIMPs 5 MMPs 454 (1 DIERE &
Py DA 410 ) A 35 Ve AT 2¢O E MMPs 1y K fi 35
B B T A e O S A A 1
i MMP-2 fil MMP-9 {4 i 7 % fi£"*'. Soboleva
U RIS E N B R S AR A I
MMP-2 Fl MMP-9 i J5 i B2 24 12 35 B A A 0 iR
R R R WAL P 5 MMP-2 #il MMP-9 /36 14 B A%
A 8T E AR R A T MMP-2 it MMP-9
B AL AT LS Bt 78 N R A ARGk R OF
INNTEF 5 h MMP-9 (1% 57 & % BT B F 35 B R
T E AR . A R LA 0 ~72 h ZJa], A
20 P 4 EE il MMP-2 fil TIMP-2 9 Ji 1 ¢ Fr 22 %
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i T nisin K K H A A 2 2,
] B TIMP-2 14 5 5 vk B 25 P Bl MIMP-2 19 3 i
T30, U W nising, K 8 42 J7 op i 5] 2 % MMP-2
A1 TIMP-2 1 Jit fe ik B2 BAA IE PR EAEH] . B2 rh
YT 8 MMP-9 F1 TIMP-1 {4 i & 4 JF 43 S2 BE A%
1M nisin K i ) 5 K B &y A 2 35 19 (]
i TIMP-1 B it & % B2 25 fE B E MMP-9 59 34
Heom s, u W nisin, K & 05w L ) EE XS MMP-9
TIMP-1 9 57 & W B2 B A E W& AE . JF B XF
MMP-9 ., TIMP-1 fI MMP-2 ¥ iF i 45 15 J B 2% &
TR X R 2,

B2 nisin K ) R B A O xR BRI
i MMP-9/ TIMP-1, MMP-2/TIMP-2 ] % ik & 15
HAIEAEEE R Bk — 2 U080, nisin KL 5]
KU I J7 F 06 36 5 N A5 A AL AR . X
IR B A T AR VR T BORIE TR AN D A
AR A 5O UL A nisin A1 HP LTS A B R A
5 AT A OE A R P R DG B T 4 S R il R R
JoT 4 Ja8 AR P A P Y B R R R 4R L TR
(0 Bl 2517 AT I8 BA 97 15 N R R R8O .
It . nisin AR #8054 5N BB AE ZoRIGIT T
BN RS ELY) .
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