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W E AMANAREARAETNSIDAXFATHETTARIRRAAARZAASRALESEMEAER THH
it —F BT FENARXELA MM XA MET T ABEAER, 4575 A ELISA XA &40 &4 K K+
TP ME Ay EE(MPO) = FOXDAAMNETTABRIXXRALEH FaMF 13U BRI E T o
(TNF-ORBLEMmBABHGEF AL RAHELETAR, ERAV . DRBEWE .G BA P MPO Ffo OXT 45 R &
R REMEF ;A 24 h,Nisin 2l . K EFAF P RHHTAF MPO 698 JE B F Bk KT 45 &7 % 44 8 kst
Bad OXTHRERSESZ TAMRSBAFT OB, AR BRESFBEAK; &4 48 ho A B b OXT #k
BEREBRAK, L FRT A LM 72 h, BB+ MPO 2 %43 .0XT #9R ZE B FBAK, K F 45 & 7
FTAF M BATEZERKTEF MPOMREFREZEEm OXTHRE., DEEHT . EFTTARLXAAE
0~72 himr&, AT B IL-13 A= TNF-o #9R E 2 F 7t &, KT 47 & A & 40 Nisin 28 & a4 2 20 1IL-1p
fo TNF-a 8958 B B F B4k, INisin AXFAFTHATARE LM FPILBRA AR REFTOKE, BF R
KA BAFBEKAGHE, ARAA Nisinf X FAFHANFTATHERTETARLXRATFTEF MPO F OXT #
RE,EFETABRERRAALLE W ¥ IL-18 Fo TNF-o 693K E S+ & . Nisin, K % 24075 & 7 2 40 = A bk BB 4 T B A& TL-
184 TNF-a R B, BT AT W P EBELEH.
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Effects of nisin and rhubarb compounds on the
colon of rats with endometritis
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Abstract The aim of this study was to investigate the effects of nisin and rhubarb compounds on the endocrine
regulation and colon inflammation of rats with endometritis, and to further reveal the relationship between endometritis
and the colon. Excluding the blank control, the models in other groups were established by using Escherichia coli.
ELISA kit was applied to detect MPO and OXT in rat’s uterus. The IL-18 and TNF-q« in the colon of rat with endometritis
were detected and the changes of colon flora to determine the therapeutic effect were also investigated. The results
showed that: There was no significant difference in concentrations of MPO and OXT between groups at O h before

modeling. At 24 h after modeling, the concentration of MPO in the middle and high dose of rhubarb compounds groups
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and nisin group were decreased. The concentration of OXT in the high dose of rhubarb compounds and the positive
control group was higher than that in the negative control group and the blank control group, while that was decreased
in the negative control group. After 48 hours of modeling, the concentration of OXT in the negative control group was
significantly reduced. At 72 hours after the establishment of model, MPO in the negative control group was increased,
and the concentration of OXT was decreased. In uterus, the concentration of MPO and OXT in high dose of rhubarb
compounds and positive control group were significantly increased. 2) In the colon, the levels of IL-18 and TNF-q« in the
negative control group were significantly increased during the O to 72 h. The concentrations of IL-18 and TNF-q in high
dose of rhubarb compounds groups, the nisin group, and the positive control group were significantly reduced. 3) In
colon, the number of Lactobacillus and Bifidobacterium in high dose of rhubarb compounds groups and the nisin group
increased, and the number of Escherichia coli and Enterococcus were decreased. In conclusion, the concentration of
MPO and OXT were decreased in rats by applying the nisin and rhubarb compound. In rats with endometritis, the

concentration of IL-18 and TNF-« in the colon were increased. High doses of rhubarb compounds and the nisin group

could regulate the structure of colonic microbiota.

Keywords rats; nisin; rhubarb compound; endometritis; colon; sex hormone; Escherichia coli
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IGIT SRR R AU 5 34 20 b 5k B R0 B 2 Tif
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i) N2 K 2 ) B 1 A 0 1) 22 R v S AR AL A 5 i
AUEHE . FLER AT S 7 P (Nisin) A 45 &5 ALK fo
PE ST YU AR T AN T B L B
TS Z IR . XK AR A i S 7
iy T8 5 FE I W — T K AR 57 i >R IR AR A7 R g i TR 1 A
2, Nisin KK 8417 nl 82 0 157 P9 25 #4 ik
PEALAE W15 R AR B IR TT AL BEVE T A SR
BARHUE R TR NI R sk @iy, 18
B N % s S ALY i (Myeloperoxidase,
MPO) (115 1 A2 Ak b 3, 2l i MUK B 9 1 — 4>
BAR bR TE S I R ALK L7 B T MPO i
B E RN B RTS8 E L R,
A= 2 COXT) = AR 22 40 . B SL A 2k 23 ] 30140
IR E A 25 LS R RS I 4% A A7 TE — 5 1Y A
SR TR B 45 B K 22 R B 20 2 4% RE 1Y) 52 ) T R
SRMGE W DI RE . SR, K B 41 ) AN Nisin B
BREARH E. coli TR T EHABERUNLFEN
A 51 e (235 W 98 3 R 1R ML G 1 S 0 4 L 52 2
K AR FNZE , A TE T Dl K sl oKt (i s
AR S BORT H e R T LR Y e R T
RORAAE . Kk, 21 J7 7T 22 fif K v 5 4 1 i) 1
AR, P A 0 5% 40058 G A T R PR AR AR A
BB b A ) Bl (MPO) A ™ 2 (OXT)
b AR 1BAL-1) Mg AL+ o« (TNF-o)
WS A2 A LA K g s o3 A 45 v R T A L I B
P ORI FF BR A 3L R AF B 9 K SF- L P AE Nisin AR

WALITTE E. coli FTifs 5 R B 75 W IR R AL R
B WP R VE L IF W] Nisin K K 8 21 J7 v 76 11
PR AL .

1 #ME5RFE

1.1 Rz

P& 5~6 JHIE 1% 5~6 d B MEEE SD KL 280
H (20020 @), g B NE Rl
1.2 I

307 3045 4= 7 5 N R BUiE W Escherichia
coli J& Nisin ¥Ji P52 felh R 4 = 22 S =
SR R BRI RNV B B M = 1l
25 ey A BR 28 W s R 4l T (R B LT 24 5 2 53
SRR S B L A R A ) T PN 52 IR R A
i 50 3% K 25 B s MPO, OXT, TNF-o #1 IL-18 %
ELISA {57 &1 B b st Ak A= B RHCA IR ] .
1.3 A&
1.3.1 XEZ@F ikt &

KB J7 25 W2 2% SCik[12].,
1.3.2 RXEHMBERGRIERL BT E

PEPE 5~6 Jiy 280 H KL CHE) BEHL 23 1L 7 4
2H 25 PO HEZE B M R A L B R X R A L LR BE Bk
WERMA KEHATR PSR RAES (R D, %
WA ELES 4 d,2 )/d(8:00,16:00), &k
0.5mL, 5 4 RARKGZA2h)5. @i FEER
0.1 mL, FEAkL4525 3 d 050k 24,48 F1 72 h, If
RETEHMEE ALK 0.1 g, J PBS dpif, 5
0.9 mL [y PBS ¢ vh il 72 W A H BRI . 3 000 g ik
MBS 20 min, WO FIE W, —20 CORAF, JF 4%
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1.4 Nisin XJ K B 45 iz 30 &£ 90 B %2 0
HEZE &15
G182 WSCERLL7 L 53 MRS SUBCAT K

1.4.1

A1 IL-1R A e BE AR AR 1% 0L

21 CARNERESEARARAHAR

Table 1  Grouping and dosage regimen of the antibacterial test in vivo

25 531) KR H = MR

Group No. of rats Administration program
75 R R 40 AN VE A TR K . IEE SR
iR opiE] 40 AR, TR AE SR K . W) L
FF 4 X0 1 2H 40 AL RNV A 0.13 g/kg. FH L
FLIRBEER B R A 40 AR IR AL MR AE R B R 2 0. 1 mg/ke, [/ 1.
N 19 h e 40 AL PN K B T5 0. 25 g/kg, 7] .
RS T R 2 40 AR ER KB )5 0.5 g/ke A L.
R T7 w7 2 40 AR REMRK BT 1 g/ke, [/ 1.

T 0 R W sk T 25 505 1 0.5 mL ZEMRK IS MR . 2 1 % BR AL L B P X BR AL B P X R 24 L3
(783290 R NS I = ING N (161 B = TR = N

Note: Perdosage requires 0. 5mL of distilled water in each animal. Blank control group, negative

control group, positive control group, nisin, high, medium and low dose of rhubarb

compound. The same below.

FEUE LR AT A A BR A V3 X3 T4 S5 1k 5 | 9 1%
WA 2. LA ESI Y oK E SR YR PR H
B

K2 KREBEEPMEDSY

Table 2 List of primers for the detection of microbial in rat colonic feces
LEZ Bk 5l R JGREE/C B /bp
Bacteria Primer Sequence Annealing temperature  Fragment length
AT s 5'-CTCCTGGAAACGGGTGG-3' _ .
Bi fidobacte Bl 5'-GGTGTTCTTCCCGATATCACA-3' ” 0
IR LuEs| Y 5'-AGCAGTAGGGAATCTTCCA-3'
Lactobacillus TFH#slH  5-CACCGCTACACATGGAG-3' ” 241
1% 5K b1k 5'-CCCTTATTGTTAGTTGCCATCATT-3'
Enterococcus TE5Y 5'-ACTCCTTCTACTTCCCATTGT-3' % H
KA FiFEs Y 5-GTTAATACCTTTGCTCATTGA-3' ]
E. coli T#sl  5'-ACCAGGGTATCTAATCCTGTT-3' " e

1.4.2 JpiE B & @ A% L PCR 2 40

DNA 4 & 8. Premix Taq™ . 40 B 3 K 4
DNA 48 sl ) & L B i o0 56 i 55 X050 &, 1 T R AR
Au P ED . R TaKaRa 9256 & #t PCR R &
25 pL B &, Hiip . SYBR Green Master Mix
12.5 pL; EFIEGIH4% 0.5 pL; DNA #iR 1 pL);
fnddH, O %55, HiAEM: 95 C 7 min; 48 ¢ 95 °C

7 s;iB kIR 15 s; fiEfd 72 °C 30 5,80 C 10 s $52HL
PR 3L 45 MFEIR, R AR 72 °C 5 mint'™,
X PCR ™ ¥ i 47 6 A Uk B2 it 2 53 i ok the s 7
YRR S DA IR AR IBOAS ] 356 TR A9 K B AF 1A L TR
FE B UL AT BT i BR B A
1.5 RGN ER

Ml HRAX (Synergy HT, |2k XA Wy B A R
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N s PCR A (Biosafer 2 7, D) .
1.6 HESIT

s T E AR fE 2R R . R SAS9. 0 i
T 25081 .

2 H#RE55Hm

2.1 NisinflAHEAFNEFEHNERARERS
I th MPO #1 OXT B9 2%
VLAE B ER K S B PR X IR 2H L Eh R SRS v & S B

PEXTREAL LR 3. #4450 h B 4 254 7 MPO fy
WRES TC W ETE 2 5 RG2S 24 h 5, REAH
R B2 MPO (9 v B2 34t 25 T A 45 25 9 41
(P<20.05) ; EEBIL4 25 48 h Bf . B M X IR 4 MPO
B R 25 5 T Nisin 41 K& 4 7 il i 4l &k
WA E AR, B REH T &SR EA S5 fx iR
M E 2R #AL 72 h 5 BITEXT B4 MPO 1y
e B I 2 TR 20 Uy b L e R i 41 L Nisin 20 F1FH
Xk 2N 23S % R A

# 3 Nisin I XEAAF KB FEF MPO B

Table 3 Effect of nisin and rhubarb compounds on myeloperoxidase in uterus of rats

U/L
2H 5] Group 0h 24 h 48 h 72 h

235 [ % B 4 2.884+0.06 Aa 2.9740.31Ab 2.994+0.14 Abec  2.9240.35 Abc
BH M HR 2 2.19+0.22 Ca 3.5940.04 Bb  3.98+0.21 Ba 4.68+0.33 Aa
FH 1 % BR 2 2.11+0.53 Ca 3.00+0.19 ABb 3.58+0.07 Aab  2.97+0. 31 Bbc
Nisin 2 2.1840.21 Ca 3.304£0.13 Ab 2.9940.13 ABb  2.4640.15 BCc
K 41 5 AR &= 20 2.31£0.17 Ca 4.6640.08 Aa  3.75%0.34 Bab  4.04+0. 13 ABab
K 4H Ty v & 20 2.06+0.19 Ca 3.3620.14 Bb  3.0040.19 Bb 3.4040.08 Bb
KRR Ty R 4 2.2640.02 Ba 2.8640.06 Ab  2.4540.15 ABc  1.2340.19 Cd

KRG FHRARRZRFFT 0~72 h [ 228 8 3F (P<0. 05) /NG FHRAR R R [ 3 22 5 8.3 (P<<0.05) ., TH.
Note: Different capital letters within same raw mean significant differentces at P<C0. 05, and different lower

case letters within the same column indicate significant differences, The same below.

SR R TR T R (OXT) 1 98 45 W,
FA, BBIET O h B A Z M OXT Bk B
T MR, B 24 h ik, B X R 4 R ZS it
FRZ i OXT Ay B I 2 AR T R B 4 7 s R = 2

FH P X BR 2 (P<<0. 05) , #4148 .72 h i, Bk X R
P OXT (4 BE 5 2% T Nisin 41 K541 7 5 .
o R BH P MR Reas X B4 (P <
0.05),

F 4 Nisin K H A XK RF bR HOH

Table 4  Effect of nisin and rhubarb compounds on oxytocin in uterus of rats at different time points

ng/L
20 5] Group 0h 24 h 48 h 72 h

235 [ % B2 2.014+0.67 Aa 2.04+1.03 Ab 2.02+0.25 Ab 2.04+1.06 Ab
BH M6 HR 2 2.03+1.03 Aa 1.944+1.08 Ab 1.1440. 03 Be 0.50+0.14 Cc
FH 1 % BR 2 2.47+0.05 Ba 2.54+0.09 Ba 2.63+0.03 Bab 3.6241.05 Aa
Nisin 21 2.4440.10 ABa  2.26+1.04 Bab  2.9140.06 Aa 2.9240.04 Aa
KB 2 D7 AR R 2 2.46+0.10 ABa  2.23+1.04 Bab  2.85+0.06 Aa 2.97+0.04 Aa
KU Iy R 2.8240.04 Aa 2.1840.04 Bab  2.81%+0.09 Aa 2.9740.08 Aa

Kl Jr i il Al 2.7240.07 Ba 2.744+0. 16 Ba 2.844+1.43 Ba 3.6540.06 Aa
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2.2 Nisin IAXHEAFNFENERXARIFSHNG
B v 40 B E F B9 %4 T
AAAT 0 h B, A s gl B TL-1p B ¥k G
FAAR DL 5. AL 24 h, [T REZH RN PR P R
2 TL-18 Wy vk BE I 2 1 T 25 I 4 B4 Nisin 41,
KEHFME P E A A (P<0.05), H#AK 48 h,

B X BRZH rb TL-18 Ay vk B2 1 35 3 T HoA 4% 415 K
WA Dy A AP TL-18 B ok B 2 % T H Al 4% 41
(P<C0.05), #AE 72 h, BME X A b TL-18 iR JE
b 25 R T A A 2 5 25 ) RE A FH A T R 2 R OR
2 7 v S A T TL-13 1 v B A B o R
R B 20 77 IR B 4 (P<<0. 05)

®5 Nisin IXBEAAMBFERNBRREKXRER T IL-1p iFEH I

Table 5 Effect of nisin and rhubarb compounds on the activity of IL-18 in colon of rats with endometritis

ng/L
#H 5 Group 0h 24 h 48 h 72 h

25 X HR AL 2.65+0.03Aa 2.8440.04Ab 2.7640.14 Ac 2.80+0.03 Ac
B M %o HE 2 2.54+0.02 Ca 4.08+0.04 Ba 4.55+0.04 ABa  5.1140.07 Aa
FH 1 X 2 2.53+0.22 Ba 3.9340.02 Aa 3.68+0.01 Ab 2.53+0.02 Be
Nisin £ 2.46+0.05 Ba 2.7740.03 ABb  3.0140.15 Abc  2.92740. 35 Abc
PN A 1 ) 2.72740.24 Ba 3.0740.09 ABb  3.1440.14 ABb  3.680.13 Ab
KL Ty R 2 2.44+0.31 Ba 3.33£0.23 Ab  3.41£0.42 Ab 2.91=+0. 35 ABbc
K20 T7 s R A 2.3540.21 Aa 2.7740.28 Ab  2.1940.35 Ad 2.33£0.32 Ac

AT 0 h, R A o TNF-o 93k BT
H2ESILAR 6, B 24 h, FIPEX A TNF-o 1Y
WP W3 T A5 (O BE AL R B M T R (P <
0.05), #AR 48 h, P M XT R4 h TNF-o B9 JE B

EE T HASA R E A S HE4 T TNF-«o
B B B Ik, AR 72 b, ROECEH I v R 2H RN B 1
X HEZH H TNF-o ik BE i 25005 T 0 45 20, T LB
PEXT B2 v TNF-o fY%6 BE 5 5 (P<<0. 05)

F6 Nisin IAEHAAMEFENREKXREHH TNF-o B #0

Table 6 Effect of nisin and rhubarb compounds on tumor necrosis factor in colon of rats with endometritis

ng/L

21 5] Group 0h 24 h 48 h 72 h
25 A IR 27.94+0.32 Aa  27.03+0.31 Ab  27.2540.32 Ac  27.307%0.32 Ac
B = et et 2 27.9540.85 Da  30.15+0.36 Ca  37.07%0.43 Ba  40.8040.46 Aa
FH 4 XoF e 241 27.884+0.36 Aa  27.8040.34 Ab  25.56+£0.45 Ac  22.38+0.40 Be
Nisin 2 27.5940.34 Aa  28.0440.36 Aab 27.9840.65 Ac  24.8340.32 Bd

PN Ry (500 B 27.8240.32 Ba  29.3540.36 Bab 32.3240.38 Ab  34.19-+0.39 Ab

R 7 R

#H 27.537£0.85 Ba 30.68+0.37 Aa  31.32+0.37 Ab 32.54+0.38 Ab

H
R B 2 T ) e A 27.1840.34 Aa  28.18%0.42 Aab 25.7540.25 Bc 22.6440.29 Ce

2.3 Nisin MIXEAFMNKREHHNEDWHF I
Nisin M K84 7% 5 NI R K B4 h i
MR M L2 7. Nisin 4, KA &S Hlmd . #
PRI VD B2 Fe s (AN BR AL E. coli B 7K 3%
T H A A 4L . B ST B8 41 o iz Bk B 0 B30 25

FHAh A 20, Nisin 20 K820 J5 8 7] 5t 41 b i 3K A
B B G T H A 45 41 (P<C0. 05) , [ 1 Al 6 iR
IRV EH B3 T (P<<0.05), Nisin 4. K # 4
J7 e R e 2 B B X R v OSLIE; AT TR R L R AT
PR B B 2 A A5 41 (P<C0. 05)
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Table 7 Effect of nisin and rhubarb compounds on microorganism in colon of rats

CFU/g
A A4 BIHERRAL R4 Nisin 41 AR AUPPAE AR
Group Blank control = Negative control Positive control Nisin Low dose Medium dose High dose
KpFrE  4.91£0.87Chb  6.4940.08 Bb  4.934+0.95 Bb 4.144+0.25 Cb 6.1840.15 Ba 6.3240.24 Ba 4.23+0.31 Ch
o Bk B 6.124-0.94 Bb  8.49+0.16 Aa 6.21%£0.35 Ab 2.21£0.05 Dd 6.092+0.21 Bb 5.21=%0.07 Chc 4.1140.10 Cc
FLERFFE  6.21£0.05 Bb 4.2140.22 Cc 4.96+0.18 Bc  8.92+0.22 Ba 6.47+0.20 ABb 6.784+0.19 Bb 8.2340.54 Ba
MU FFR 7.2440.76 Ac 6.44£0.77 Bed 6.1040.28 Ad 11.3440.96 Aa  7.2140.08 Ac 10.03£0.79 Ab 11.2140.85 Aa
. . W35 2 [ R AR
3 3w

C A7 W 5E 3R W A Sh 1 787 43 B8 1 B800 o
HRIBFFE . FE WK S RAE A T 2s %
PIAROE . KA B vl % 5 & fE I TNF-a, 1L~
18 A543 Nisin ] I8 47 1 3 G2 2 N 42 /35 1
FHRERE I1 I i 2 AR A AE B TNF-o /K
Nisin X i HH 4 PG b iz BR B IR G 1 R BRURE 78 3 97 A%
R FEL T P4 % JF H Nisin % 7 Bk 8 51 59 0
W P B B TR T ORI R T
Nisin [ Bk 8 B4 107 78 2 7 76 45 4 B IR i, Nisin i A
1) 40 TR 240 RS v AT B R 2 i Ak 5 S04 R AN Y AE
T e TS A Nisin 5. 76 =1L 8 i
AR R A 2 A 7K S T P BE R . Nisin X 85 >%
TG B T L B B 30 A R i) R ok i Bk TR R 2 B R
T Nisin A 470 B8 5 14 38 328 A [) 45 44 3l 3% 4 %) X0 A
JFH R A1 1) R0 I 240 B 1) A 0 G A B A0 TR I 1Y)
B KEREAREE . &AL
PLR GBI Lo 1 KARZG Y . B il X 2 R AR
YWIAEBT R IR IT A G PR O T B A T 3 Pk AL
SO R 2 5m a 1 K A PN 3R R
I RIAAF . ARBFFE P, AR 0~72 h, BM: X R4
i MPO (3 B 8 3 T, OXT By vk 3 i 35 B A
T K B 4 J7 m #) B 4H L Nisin 28 K BH % B8 41 v
MPO & A, OXT B & T, vl KREH &
F AL Nisin 21 B BT HE 2038 58 98 9 2 2R M &
i, 8B TR e N AR RO .

S5 0 RORE S A LA i R T TL-1B S B
FLR G AR TNF- f1 TL-18 (09 i 3%
THiEs . 2B TNF-o F1 TL-18 78 K B 26 2 M 4%
PR AN RSN E A R 5 R B MPO
fR YR 2 5 2 X T (TL-18 A1 TNF-o) 7E 15 F1 45

S T KR AN B E A R
PR R A 2 2L R R BT B Al B B 2 g R L A 3 GE R
s B TR B 5 B0 B WK AT B S AR e
. W18 N SO A 85 A B A BUBE R T 2L R AT T
SRR 1 AR Ak 2 P T R Y T AR AR . AR
T A A R B FE B 0~72 h, 45
Hh B P X B 2 e TL-18 Al TNF-o (5 3¢ 5 1K B 4T
R 3K T A 50 3 L T Nisin 4 R #0415
12 39 o 21 K PH M X6 BB 2] — T i I 3 A 1L-1R A
TNF-a 13 B I H 25 08 L 82 AT 58 A BLEL AT B 1) 7K
I E T

4 & B

Zi b i BOR MK W R B A MPO (1 3k B
FThE s OXT (9 B 35 BEAIK, 17 Nisin F1K 8541
J5 ] 4 3 AR MPO i s OXT vk B R 7T fig
M Tkt NAHEE T, B8 N BERKRAE
0~72 h B, 45l v 1L-18 Al TNF-o By ¥ B 1 3
B U8B TR N B R 2 8 R A B R I RUR .
Nisin Fl1K # 20 J7 = 75 5 240 — 5 Ifd Al 7 1L-18 A
TNF-a 0 BE 55— J7 10 3G 0 T 45 1 v 5 28 A K
-, B Nisin, K8 4 07 HAT B R W 1 bt & 2%
B HAE YR T R AL AT FR i — 5T .
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