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W E AMREHFCurcuminD AW B Z (nisinD S EXAF TR L FEFTARLEE O H-9(MMP-9) A&
4 )% % & Br-1(TIMP-1) (3R A4 B5-2(COX-2) MR LB F o« (TNF-o) 94ER , MAX KT 5 B LR, 4 160
RSDXRAMM > AmB £U 2 X FM . MENBAR LR L KM, A 0 h X% JE 24 .48 .72 h, A
ELISA X # & # ) & X 340+ MMP-9 & 4 & & & 474 #-1 (TIMP-1) \ 2R & 4 85-2 (COX-2) & TNF-q #) & 4
HARBEMEFHER, EREAR.DEO~T2h R, ZE0h TR, mHFafEirFay MMPOMKRER RS
F A 32 3k K 4 Ae TP 3 B 40 (P<Z0.05), £ B k28 MMP-9 #9k b b & A 25 40 B 3 4K (P<<0. 05); & &
%#héﬂéwﬁ)ﬂT MMP-9 3k 65 71 & % 4F & TIMP-1 69 R e 7+ & 52) & 0 25 403 # Ak e 7& F TNF-a 893k
B, A B K4 0~72 h Bt ) St A P TNF-aod R EF LA &, o F P TNF-o 6938 ER A COX-2 83k L ah I+
Bk, ARTRL . WA EA R EFFRIZRGF T AKX K 0F P TIMP-1 4 COX-2 9 & ik, # % MMP-9
Fo TNF-af) W m X B REF T RNREH ST 4. LA @8 £ £ %45 MMP-9, TIMP-1,COX-2 # 3% & B A 5E
RIEAER , fa 2t TNF-o #4495 48 &,
KR XK @i E; 2%F; FTEARE; AR4EEZal; AReBkERamhy
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Influence of curcumin and nisin on the anti-inflammatory activity in
the serum of endometritis rats

ZHANG Xin'*, Aorigele?, JIA Zhifeng', WANG Chunjie'"
(1. College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
3. Basic Medical College, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract  In order to study the influence of curcumin and nisin on matrix metalloproteinase-9 (MMP-9) , matrix
metalloproteinase ( TIMP-1) and cyclooxygenase-2 (COX-2), tumor necrosis factor « ( TNF-a) function in the
endometritis of rats serum, the endometriosis model of rats was established. A total of 160 SD rats were randomly
divided into bacteriocin group,curcumin group,positive control group.,and normal saline group. Samples were taken at
0 h before the establishment of the model and 24,28,and 72 h after the test,and ELISA kit was used to detect MMP-9
in each experimental group, (TIMP-1),cyclooxygenase-2 (COX-2) and TNF-a changes was used to monitor the effects
of treatment. The results showed that: 1) Before modeling, establishment of the model, the concentrations of MMP-9 in
bacteriocin group and curcumin group were significantly higher than that of saline group and positive control group (P<C
0.05) ; The concentration of MMP-9 in saline group was significantly lower than other groups (P<C0.05); Under the

influence of the curcumin and nisin groups, MMP-9 concentration was often associated with the increasing concentration
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of TIMP-1.2) The concentration of TNF- in serum was reduced in curcumin and nisin groups. And the concentration of

saline group between O h and 72 h increased, and serum TNF-a concentration decreased with increasing COX-2

concentration. The results showed that nisin and curcumin significantly increased TIMP-1 in the serum of rats with

endometriosis and the expression of COX-2, inhibited the activity of MMP-9 and TNF-a and regulatory pathways and

environmental balance inside the uterus. In conclusion, nisin and curcumin displayed positive effect on the concentrations
of MMP-9, TIMP-1,C0OX-2,and negative effect on that of TNF-«.
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B AR B BE LAy 4 20 A2 BER K 2 L BH A X
MRZH P R A Z W R, B4 10 HEGE D, &
KB 8:00 s, N 16:00 #HATHEIRS 2. 42l
4.d JFHC10 HEAMER O h #E 0. HR4kEL45245 3 d. 41
SEBURENE Hy 24 ,48.72 h AbBEAE 5
1.2.2 FEABRKBmANRAfemEf . £0%
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Table 1  Grouping and dosage regimen of in vivo antibacterial test
151 N B R
Group No. of rats Dosage regimen
A ER K4 Saline group 10 TEA R A PR UK 20 g/kg S T 2 Y/ d, BER 0.3 mL,
FHPEXS B 20 Antibiotic group 10 YR ERFRIRE 0.13 g/ke, JF 258 I,
4T % 41 Nisin group 10 TR ENRA TR AL 0. 1 mg/mLI 7, 5 g2 R ) 1.
# i % Curcumin group 10 WAL EREE K 100 meg/mL. 5 2E 4 %I L.

TE LR NIV R BRI G 28 WK . B R B 0T T 25 3 1 1 0. 3 mL 28 1K e 5 9 IR

Note: Curcumin and ciprofloxacin are gavaged with distilled water. Single dosage requires 0. 3 mL distilled water.

1.2.3 X sh AR 69 ) 1F

FH LT AR 5 55 4 e 1 i R BRURA 3B R L O
FH AT 25 BT THT 90 AT ES G 7 %5
VA R IR B (1 X 107 efu/mL) , 37 B8] 57 A
15 s IFAETETRET O h J ik i J5 24,48 MI72 h 4%
BRI A RURR BROR i 20 4 B I T (— 20 C R
1) . e Ji 2 B ELISA 32050 & i B 45 I 5 36 5 4 )8
B G-2 L 0 4 R R G R SRS -2 R R SR SE
A T~ CTNF-o) B 28 4L 175 0
1.3 #HIE\SHIT

FH Excel 2016 AR B4, R AR v &5 £
e JEH SAS 9.0 et 5k ANOVA X #48 k17

I LA P<<0. 05 A B B2 R,
2 GRESW

2.1 £EBREEREXNAKRFENZN

PLAEERER K Ry 25 6 BR AL, 4 ¥R €0 ) 4 BR PR P
W (1.0X10° cfu/mL) i g 2 . 25 A IR 75 3%
AN0~72 hp, FEEMTFERKY LR ZEMWA.
IS5 55 20 v, B A B T 9 SEE K, 5 K W b 338
24~48 h ZHFEHEKMFHHEZER LR ENEL
(P>0.05), [A ), 7 5 bl 2 B A A 48 K 5
BTN, AE 0~72 h i R A K R T2 =5 X
MR A HE 22 57 B 35 (P<C0. 05) (3% 2),

R2 ARHEAZHAEHBHERENARFENZM

Table 2 Effects of Staphylococcus aureus on rats uterus at different time points

i H 4 AEBINY[R] /h Modeling time
Item Group 0 24 48 72
Foerk /em  EEXHE4L 3.51+0.21 A .660.14 A 3.63%£0.81 A 3.57£0.29 A
I 5 21 3.1240.23 A .524£0.26 B 5.5040.39 BC  6.23+0.94 CD
T g ZEAXMEBH  0.3410.24 A .3340.41 A 0.3620.15 A 0.3540.29 A
B 2 0.3540.14 B .574£0.24C 0.67£0.44 CD  1.094+0.27 E

[ KE F AN R FoR 25 5 8.3 (P<<0.05),

Note: Different capital letters within same column mean significant differences (P<C0. 05).

2.2 HEEREFEEMARMLBEPEREEER

A

DAt A5 I i R A B 7K A BF R X B A, R 1R B
NSRS BB (2 3), &M 0 h faref, 0% &
HAZ R R M MMP-9 13k & 5 2 5 T ARk
ZH FTBHPE X BB ZH (P <<0. 05) , 10 B 4l [ 2 fn1 25 i &
X MMP-9 1k B 5 b 25 48 VE F . BH M B 2
SRR R AR Y, 8 24 h 5 A B ER /K 4 RN PH

PEXT B ZH Hh MMP-9 ()9 it 3 IR (P<<0. 05) , 22
BRI R 4 % A8k (P>0.05), 48 h J5,
A BRER K 4 o MMP-9 [ ¥R B 8 35 R SR B AR (P <<
0. 05) , BAPE X B 20t 25 T (P<<0. 05) . 4l I R K&
LWEMHTL R EL, 72 h B )5, MKk H p
MMP-9 1) ¥k J i 25 [ AR (P<<0. 05) , BH A4 X3 B 2 Fn
ZEWRMAMILT 0 h B EF R (P<0.05) 41 R4
T (A
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3 HAEAEREBENFENEXRMDEF MMP-9/TIMP-1 ¥ %1
Table 3 Effects of nisin and curcumin on expression of MMP-9/TIMP-1 in serum of endometritis
5 A [H] /h i 6 20 Experimental group
Liem Modeling Ui LY A 1 4] 9T %% 41 LHHEA
time Control Antibiotic Nisin Curcumin
0 15.1140. 65 Da 15.51%0.18 Ba 18.95+2.37 Bb 18.69+2.95 Ab
MMP-9 24 12.4140.65 Ca 12.9140.11 Aa 18.48=+1.80 Bb 18.82+0.12 Ab
(4~80 png/L) 48 10.3141.20 Ba 19.4641.26 Cc 17.9941.51 Ab 19.4641.26 Ac
72 7.70£0.16 Aa 19.7340.07 Cb 18.00%1.02 ABb 21.3741.96 Be
0 2 230.0041.06 Da 2 373.33%2.43 Ab 2 430.0041.76 Bc 2 233.10£1.06Aa
TIMP-1 24 1460.124+2.47 Ca 2 251.67%+2.26 Ab 2 256.67+2.51 Ab 2 443.33%2.47Bc
(300~8 000 pg/mlL) 48 1099.17+2.12 Ba 2 256.67+2.23 Ab 2 554.14+2.39 Cc 2 545.00+2. 43Bc
72 687.50+2.25 Aa 2 545.00£2.44 Bb 2 638.33+£3.52 Cbc 2 754.1742.12 Cc

I« [ 81 K 5 7B N (] 26 7 AR [7) B 8] 5 10] 22 5 8 2% (P<C0. 05) , [ A7 /NG 788 Oy ) i) o) AS ) 4L 1) 22 57 i 3% . Il

Note: Different capital letters within same column mean significant differences ( P<C0. 05). Different small letters indicate significant

differences among different groups at the same time point (P<C0. 05). The same below.

FEREAE O h {40 0 2 L 25 8 R 4 DA K P X R
Hrp TIMP-1 (W JE R & TAREH KA (P<
0.05) L H LI R 4 b TIMP-1 vk 5 fie i . 7
WA 24 h J5 AR R /K 4 I 35 AR (P<<0. 05) , BH
Xof B 4 040 1 2% 20 vh TIMP-1 0 vk B2 g A R [ B 2%
BARBFE(P<C0.05), LW EF TIMP-1 Ik E &
FS T 0 h i TIMP-1 (k. A% 48 h J5, Az 3
R K 4 3 BTG o BE A X B 2 R 35 5 2K 4 b TIMP-1
(v B TG B 25 A8 Ak (P>>0. 05), 1 #% 72 h f5, B3
KM h TIMP-1 1 ¥ i B ZF AL T HAl 4 4H (P <
0.05) AR . ZHZ A R AMEXIRAH B EH
T 0 h B A Ak B 0 I D 22 0 ORI AN T 3R A AR
L T E— 25 U B 4 B R R 22 B R X TIMP-1 9 7

* 4

EHEARGEN.
2.3 HEERZEZNKRMFPRENRAZIG
PAA: BRER K R B P X BE 4L A BNV A R
PR B ZH L3R 4. TERCHT 0 h, 25 24 20 35 1 1l 7
i COX-2 1y e B i 35 b AE B AR Kl Tt = (P<<
0.05), ULAANTE R ANCR e fE. A 24 h ML T
0 h, &4l COX-2 Ay B H R AR, J0 I DAA= oK
A 25 (P<<0.05), & #E 72 h J5 . 45 25 4 il v
o COX-2 (¥ 2 1 25 i T 2B #LEh /K 2 (P<<0. 05),
Jo Lh 228 R XK BTG B COX-2 By T+ = e i
WEFP<0.05), MZ.EWER MER LRI N
b B S T COX-2 (1 e B8 Ok ok 4 7= Jm K BB T

HNBER .

PERREZRZNFEHRERMEH COX-2/TNF-a B 1

Table 4 Effect of nisin and curcumin on expression of COX-2/TNF-q in serum of endometritis

5 LA H] /b 56 24 Experimental groups
Ltem Modeling He B K P X 1 4] RS LHERN
time Control Antibiotic Nisin Curcumin
0 18.36=+0.39 Ba 20.86+0.13 Ab 22.85+0.32 Be 21.1940. 33 Abc
COX-2 24 17.3840.59 ABa  20.9540.14 Ab 20.86+0.13 Ab 22.25+1.05 ABc
(15. 60~500 Pg/mL) 48 17.944-0.98 ABa  20.9140.72 Ab 21.19+0.19 ABb  23.87+0.20 Bc
72 15.444+0.58 Aa 21.09+1.37 Ab 24,93+0.13 Cc 27.53+1.83 Cd
0 41.42+2.05 Aa 44,26+0.87 Cb 40.21+1.17 Ba 41.31+2.42 Ca
TNF-« 24 50.69+1.62 Be 46.42+2.05 Cb 43.82+1.57 Ca 44,97+2.93 Dab
(15~300 ng/L) 48 54.65%+2.98 Cb 40.12+1.97 Ba 39.27+1.62 Ba 39.31£2.28 Ba
72 65.4841.49 Dc 37.81%+0.15 Ab 35.054+2.21 Ab 32.21+1.11 Aa
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WRIHT 0 h 40 B R R 22 8 R 3 5 AR F AR K A
Mg TNF-o B9 EE 22 5 AN 0 25, FH X RE 4 ¥ i
EETHMAH(P<0.05), W24 h 5. HEZE.
FWRU S HMEX A EM T A KA
(P<<0.05) , LU R RO e fE. @R 48 h 5.2
BEMAN T R 135 b TNF-o 193 ¥ 5% B A%
(P<<0.05), AL BRER K R 82T = . 72 h B, 40 7&
EOLEEE D LBHMEX A B E KT Ak
(P<C0.05), Ju LA 28 E Mgl R e fk . Wik,
25 FH 25 4135 RE PR A 1 375 o TNF-o A 7B, 1 A F1 AR
K20 0~72 h i o TNF-o Bk BEERF 2L Th /.

3 3 i

T IE A A A ol B B A T 348 R 440 i
AT TORRIG I, 5 N 4 7 3 L™ AR K Y I
JRE A AR EAME A REEY, AEL)E
B MMPs 5% & — 418 M P9 K 2 fh 1t
T RE PN B 20 M |2 A A R 2 R 1 I A i
77 A S R DR RV R R G il 4 B A0 R L E TR N
B b 3847 Rk, SR AR E O A A8
&8 ME I EE R B T ENIRREE T
t MMP-9 (48 {6 1T DL B 15 i 28 R 1 3R 3k
R e N R BE i MMP-9 G,
B I L R AN ) R AR v, T 4 R B 1 R
4 B AR 1M 4 TIMPs &2 3] 8 225508 R 19
YEFH . TIMPs 5 MMPs 254 (1 : DIERE S . N
77 40 244 il (74355 4 T 28 1 MIMIPs 1 7K i 3 12 . F
FEIN N AE R ZEGE B T MMP-9 [ % J 2 (& 1% .
P M 7 e P B R R LTS T MIMIP-9 A e R [
A, DUTTRE i 7 300 72 A RURS . AR G 58 2 I, i A
AT O h, 4 T8 2 M1 22 8 X MMP-9 [k i A B 2%
PE R VE R S T FH A X6 255 9 1 B ZE A Y 5 O R A
FREL K41 0~72 h B[A] 5 MMP-9 [ B 5 35 R A%
FHHE XS A A 22 0 22 72 h B i 2 /5 F 0 h, i 4
R EL, EHEER ZERD IR AN
TR E R, MMP-9 ¥k B Y TE Rk B
TIMP-1 (W TR . THDZERZMAEEA
MR,

FE VX P AR B A AR R AL R
I A0 A A BT AN PR RS L bR IR SE TR
EDEENE 3 Wl 2y d SR (=l Sl 4
Wk /D 9 51 A5 07 I ELAA fE X K RO AL i il P
TE AR5 1 DR B 1 R/ g o 3 A1 i AN i N

PEMEDL A o 5P B AR ARG R, 25
EME R MR BRA N B X COX-2 Mk EHHEA
PETHVE T 1 AE B ER K 21 B o 4 B A BR AR
T ENERIG COX-2 M B 28 i A B A, 55 0 156 1 24
YU 2 22085 3 DL SR R IR TR U0 2 3 o 4 v KR
I3 e COX-2 1y ¥k B ok sl ™ Ja R B /B8 N
5 . £ FH 254 BE R AR 1M b TNF-o (¥ &, 1M
AFER K ZH 0~72 h I [A] g3 L VE o TNF-o 094 B2
FRee T S5 A 2R B, B2, migHh
TNF-o (¥ B 2 COX-2 ff v B 4 T 25 i [ A1

2N TR 2 M 2 0 T3 e 1 AR N MMP-9/
TIMP-1,COX-2/TNF-a iy i i Ok 45 H e 75 W
4 Bh A A A 1 AR BT e N R Ak Bs B M E
2 OpS & SN AN SR R e S i Wk A
A ZEORIRIT T E NIRRT 25,
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