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ZEEXF IR BN R M E PR EF R0
o HMEER HeH EaRE

(L St ARl R B 22 g L 0P AN 45 0100185
2. N RN R SRt o 2 Be AT R 010018)

W E AR E#HF (Curcumin) 55 ymtE £ % & #) 8 3K 18 (Staphylococcus aureus) ¥ % ¥ K E % B R E R 3L
MEABER DR FPRER TG om, KR Ry ki imt ik kn 2, et M LR X EA, R ELISA
XA SR XIBAFGAE 6 (L-6). A% SUL-)F BB F o« (TNF-) # T AL kM E X L0 HR
KR, 2REFW . DIMICREGEFZN AR T ERREAESHREGTHLLRN IR T 0 MIC Kk B o %7
F oRINIFNITERR, 2)E % £ . TRSDL e 28 @ 1) B 4046 B F BARSLIE X B A D Ko i P 49 1L-6.1L-8 4=
TNF-o &4 3R JE , 7 B s B8 20 v 1K K OMEASJR GG R JE R Wt & . ABFRIESE T %% & 5 Staphylococcus aureus f-
HOARApHER, A% Ea B dp s 5L XA N R ik P IL-6.1L-8 fo TNF-o 49 R ik R A DA NEBEH A

KER EFE; MR 2RETARE; ARK; H; KX
hE4S%ES  S853.51 XEHS 1007-4333(2018)04-0069-06 XHkARERS A

Effect of curcumin on anti-inflammatory factors
in the serum of mice mastitis model

XU Jin', 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)

Abstract The aim of this study was to investigate the effects of curcumin on the total sugar, total phosphorus and anti-
inflammatory factors in the serum of mice with mastitis caused by Staphylococcus aureus. By using ultraviolet
spectrophotometry and turbidimetry, the effect of curcumin on the determination Staphylococcus aureus total sugar and
total phosphorus release were tested. At the same time, a mastitis model was built and the ELISA kit was used to
detect the changes of anti-inflammatory factors including interleukin 6 (IL-6) ,interleukin 8 (IL-8) and tumor necrosis
factor-o (TNF-o) . The results showed that: 1) The inhibitory effect of curcumin at 1 MIC concentration on the total sugar
and total phosphorus in the cell was better than that of curcumin at 0 MIC concentration displaying bacteriostatic effect.
2) The concentrations of IL-6. IL-8 and TNF-« in the serum of the mastitis model mice were significantly decreased by
curcumin, TRSDL and ciprofloxacin groups, while they were increased steadily in the negative control group. The
curcumin showed inhibitory effect on Staphylococcus aureus .and it regulated the homeostasis of internal environment by
inhibiting the expression of IL-6,IL-8 and TNF-a in the serum of mastitis model.

Keywords curcumin; mice; Staphylococcus aureus; mastitis; antibacterial; anti-inflammatory
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AR TS A REE A YA 28
24 A AR 1 7 AR 0 R T PR 4V bR 4 B R
Z Bk W ( Methicillin-resistant
aureus MRSA) iy Hy U 045 528 3 3 97 BOR
20 R IR B R . BT AR R R B TR FL s
R RIAYST 8 23 R HAEFL h 2459 5% BR A5 ) i
TRAFEN GUIT IR TR R G 25 9 ok B AT 2k
=,

C AT D50 TR 252 B 3R 0 46 B0 (0 ) 4 R T AT 3¢
S AR BRSO S TR i B RS A TR AR T L O HLRE W
FRE S WALE A B R T 8 B B R R H
(E RERAEIRYT N E AN T P R TR i
STTNZ L AR I R 25 WS SR A TR SR

1 5G T 22 3 22 6 D T A A/ 400 T A T A F 5
LE MBS & SOEIN TN R RN E e
T A RIFFE AN/ o R A A5 0L 5E ik ELTSA 325
AR 22 0 IR FLIR R AR AN B E T E A R 6
(IL-6) \F A 3 8 (IL-8) R SR SE N T o« (TNF-)
S R EERAE T B L BF 2 W R A L PR AL
i, 8 Staphylococcus aureus B 5| & 0 W5 4F 3L 55

Staphylococcus

21 B i P A B AR .
1 MRS

L1 #lEkMZiR Y

B Staphylococcus aureus W P 52 1 4l
REZHYRFF RSP E T LR E R, ZHERY
F RO R 41k T 58 Br (4l =98 00) 5 dh iR
WA EW AT M A = 25 5 A R
TRSDL CHf i) & 4 45 ) 1) 6 % - 12 18 417 B A 35
SN I O A N s O 1 R a1 b S e A =
LS, A E Il e A 5 R
[GEERI B STNED o s e AN N E NS iy
KL S L.
1.2 RIg =R

Multifuge XIR B > #l. ( Thermo Scientific
Heraeus, 3£ [E) ; i (BioTek, £ E)
1.3 REHEMEAAR

PGS /N BN R 4 4 AR SRR 20 L FHPE
XtHEZH CTRSDL 4 2 sy 41, B4l 50 K. BX
8:00,16:00 IR 1 Jr RAEMLEA L.

1 CARNERESEARAREHAR

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

2H 3 ML/ H TR
Group Mice Dosage regimen
55 4 WFFLIR 100 pL FEEAHTE 5. 0X10° cfu/mL #E#E.3 d
AP LR K4 Saline group 50 " # _ =
JEHEMR A FRER K S 5 d.2 R /d, B IK 0.3 mL
FH M X B 40 Antibiotic group 50 ERLE L EARR N VD A 0. 13 g/kg, A I
TRSDL 4 TRSDL group 50 AL -, IR TRSDL 4 50 mL/kg, [A] I-
¥ F U Curcumin group 50 WRLE b, R ZEEFR 100 mg/mL, [ k
25 % 2H Control group 50 1F & 4 3%

VE 2 9 2 R ER T O SR A VR 45 2 BB KM IR « 4 S/ B 5 T 25 7 D 0. 3 L 50K 43 I

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

mouse of distilled water with gavage.

1.4 Z=EZEX Staphylococcus aureus i ffl P& 5% B
14 B 5 Mg

Fie B2 2% SCHR (12 07 % o 8 85 3% 28 00 80001 1 T

WAE 4 500 r/min B0 12 min, 35 L. 0 0. 9% 1

AR K VR 3 R H E A B 100 mL A K

I3 450 L AN ) B2 ) 2% 12056 25 4 (0 MIC Al

1 MIO), BT 37 CH;3% 3 h J7 . Bl & WA 8 000
r/min g0 4 min, B ETE 5 AT 50 pL |k
T 200 L 0 12X 700 Ak 2 445 80 ) 7] 4
A H 5 min J5 & T K% 10 min, SR 5 38 o /b5
A 630 nm &b H: SOBE 09 WO MH 5 DA RS A O AR
WEMZL . 2 0L SCHRL 13 ] 7 i I JFE Al vl 8, B I 3A
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TREAE . 228 200 3L IR S AR /IS LI T BT A TR T B R 71

BLOE R LIS S A5 R B 50 pL BV WOm A
200 pL BEARUETRS WA 200 pL 2R 2 (2 g/1L) T &
DR BB S BRI 0. 1 mL =52
T~ 1 IV Bk 0 B T 4 Ak P T AR AX 630 nm 4b
TGSl 8 WA DA TG TR /KA Sy B ) R
1.5 ABERBRENEFRIEZEZNHE

T T IS4 FL 55 REBEGA W S. aureus 53 51| $
TR .37 CHRiFEEX W 18~24 h, A5 /R
BN 5. 0X10° cfu/mL s B —4°C fRAF (1Y 22 85 3= 7E fiff
JH AT A BLER K ¥ f, BE B 0. 1 AT 100 mg/mL (F
P B B 1) e i B 35 i i B RORD
1.6 ZLBRA&/NRAZE M HI1E

FH G L 22 400K 43 08 = K5 19 /0N BURR e FH it
P AR I i L S JA R O o S 5 U X LR
S B W 100 L (5. 0X10° cfu/mL) ., 5 58
B /N BT R e TR XA S AR O T AR
S TR0 R SR AR 5% L B Uk A8 SO . DLIF ER 2
B[] FF 4 B 43 S E 24.48.72.,96 A1 120 h B 1]
SR BE/N B IR KR I 2 0 43 85 I3 (— 20 °C R
FE) 4% ELISA 325 & 3 B 45 I e L TL-6 . TL-8 J¢
TNF-o #2807 B

1.7 HESIT

JH EXCEL 2016 &b BEEH . T Bdls i « £5 %
o I SAS 9.0 GEit ik ANOVA X 54 it 17
I LA, P<<0. 05 WA B EWLES,

2 ERERWH
2.1 ZEEEX Staphylococcus aureus K BB
R

TR AR S e 3 R 8 e B ) BB MT LA S 24
X R B S SRR BRI T S 1 MIC [ 2 8
% . TRSDL KW N ¥ A J5, 4 o 0 4 % Bk & 75
630 nm B IR SEAE WG n , IF H B 2 S F 0 MIC
WP 2% ¥ % L TRSDL K 3R N ¥ 2 i (0 i (P <<
0.05) 5 [Al B . Gl ok 32 T e 119 e 4R S8 Wk 2 T
R —E AR KA 0 MIC A 1 MIC G i 3% 2 57
(P>0.05) (5 2), £#FE . TRSDL KA N E 1)
A o {65 BT SR T 3 0 e B o B 5 AR PR K
MM I T 75 A4GGR 2., Wik, Z&E.
TRSDL K ¥ P9 70 52 359 RE fff B A S vie B s il vk
JE B #E TR (P<<0. 05), i I 2 ¥ £ . TRSDL K 3
PR VD B X 4 0 7 25 Bk A B A T A B

K2 ZEFRINECHEBFFRENTYRAHZ N

Table 2 Effect of curcumin on cellular constituent release from Sta phylococcus aureus

N e B/ S/
K34W 041 51 25 e - -
) (1.0X10% cfu/mL) (1.0X10* cfu/mL)
Group Drug concentration
Total sugar Total phosphorus
EEHEY 0 MIC 0.31+0.12 b 10.9140.21 b
Curcumin group 1 MIC 0.65%+0.02 ¢ 74.3443.17 e
TRSDL 0 MIC 0.3440.09 b 11.3240.15 b
TRSDL group 1 MIC 0.7640.13 cd 69.2340.18 d
I5F1 P % B 4 0 MIC 0.83+0.18 d 13.1942.17 ¢
Antibiotic group 1 MIC 1.67+0.27 e 80.98+3.24 f
A IR Sk 2 0 MIC 0.02£0.05 a 4.32£0.18 a
Saline group 1 MIC 0.0240.04 a 4.3940.21 a

T« [R5/ 5 (7] 2 78 AN [ s [0] 46 18] 22 52 8 35 (P<<0. 05) .

Note: Different letters within same column mean significant differences (P<Z0. 05).

2.2 EZEZRXMNFABRKEUNRME S IL-6 B F5 0T

DA 3 A58 1l A= B £ 7K A B ) R 4 R TR A
DB FHAE XS IR 45 R W3k 3, HEAEsa 25 24 h
ERE i 3 N RO IS NG S 2 E- Y & R Rl S PO

2 TL-6 ¥k 8 3% " F TRSDL 41 (P<C0. 05),
6 H DA BH P % B TL-6 f) ik 32 i v s 1 4545 24 48 h
Jei s PHEEXT R4 rp TL-6 (v B o 25 T s 2B R A
Mz [ XA IL-6 MkE2ZER AR EFE (P>
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0.05) ; WL 25 72 h f5  TRSDL 2 v 1L-6 (1) v Jif
BB T HAB S 4 (P<<0.05) £ W Z 4 1L-6 1y
WS AT PP X BR A L A5 ) R L R B e
M2 (P<C0. 05); i 45245 96 h J5, TRSDL 41 rh
I1L-6 {9k B f 251K F LAt 4% 41 (P <C0. 05) 5 B P XF
MRZH A TL-6 Py vk FE R 2 b, B W35 & T oAt 45
41, LW RS B4 IL-6 Ak 22 55 8 1

FH(P>0.05) ;84525 120 h J5, 2w R4 1L-6
4V FBE 8 35 A0 T R o R T s e IR 4 (P <
0.05) , H 5 FH M X AL AR L . WA Gt 8 L (P>
0.05) (& 3), MZ.7E 24~120 h , E£H R,
TRSDL 41 Lk K BH: %+ BB 41Xt 1L-6 (v B AT 3%
PEARAE FT B 1 X BB 2 e TL-6 0% e B e 1 T, B
o TRSDL @ %F 1L-6 (14 PR AR S5O F HAth 4541

£3 ZBRIIBR/NARMBE S -6 B0

Effect of curcumin on IL-6 expression in the serum of mastitis mice

PR %o 1 2

TRSDL 4 EWEA

Antibiotic group

TRSDL group

Curcumin group

Table 3
A Ii] /h A RE KA 25 % R4
Time Saline group Control group
24 134.6946.20 Ab 137.4140.74 Ac
48 144.7246.76 Be 136.97+0.43 Ab
72 146.14+9.59 Cd 137.05+0.79 Ac
96 149.09+1. 66 De 137.10£0.12 Ac
120 151.2149.75 Ed 137.0941.11 Ac

145.90+3.36 Ce

154.43=+8.42 Dd

154.75+£9. 43 De

140.36£1. 28 Bd

131.1541. 84 Ab

106.0240.71 Ba

115.46+8. 38 Ba

105.55+6. 35 Ba

102.25+1.43 Aa

106.144-1.75 Ba

141.30410. 60 Cd

137.88+1.28 Bb

130.92+14.91 Ab

129.74+£10.43 Ab

130.8042.76 Ab

T« A8 K5 5B AN () 22 7% S () A i) 5 ) 22 57t 2 35 (P<C0. 05) , AT /NG ok R I AR [ 4 ) 22 5+ 3. IR

Note: Different capital letters mean significant differences (P<C0. 05) at different time point,small letters indicate comparisons at

the same time point (P<C0. 05). The same below.

2.3 EHEEXEE/NRMFAH IL-8 BT
WAL 25 24 h J5, 2 ER A M B DL M
TRSDL 4t TL-8 19 B 1 2 /&5 T BA 1 X BE 2 i s
FIX RE 2 (P<Z0. 05) , JE DL FH M X 4 v TL-8 11
WS e s L 48 h 5 . £ K 4 . TRSDL 41 h 1L~
8 [ Ve B I 25 FAAIE (P<<0. 05) , 177 BE A XoF R 20 0 B
Xof B TL-8 (9 Bt 35 FH 85 (P<<0. 05) , H 454
P 0 2 TS (AR BB (P<<0. 05) ; i #E 72 h J5 L 3
W R A TRSDL 41 Fi BH PR X BE 20 v TL-8 A ¥k BE I

T BT R 4 s R B 41 (P <C0. 05) ; i
96 h J5, B W E A 1L-8 19k JE W358 T e 1R
5 3EAE 120 h g, BT R4 T-8 Ak i W 3% =
T H A4 2H (P<<0. 05), TRSDL 41 1 BH 7 % B8 28 rp
IL-8 Mk EZR AR E R O, LI, B EY K
AR AR P 6 -8 AR R S G, U 2 R
XF TL-8 f i B HL AT IR A A 5 i 7 4 %ot B vp T8
POMR B2 TR . DRI, 22 8 3R AT g 2 32 2R IR
T1-8 Yk i ok Th BN YT FLAR A A A/ N R AR H

F4 ZEFIXERRDRMBE S IL-8 B0

Table 4 Effect of curcumin on I1.-8 expression in the serum of mastitis mice

fif 1] /h A R Kk 21 75 X B2 B A o it 2 TRSDL 41 e |
Time Saline group Control group Antibiotic group TRSDL group Curcumin group
24 102.0344. 31 Aa 105.3945.05 Ab 117.7141.35 Ae 111.1345. 25 Be 114.6347.94 Bd
48 108. 75+3.90 Bb 105.21+1.23 Aa 123.17+9.22 Cd  107.63+6.36 Ab  110.29+1.51 Ac
72 108. 8940. 64 Bb 106.0541.09 Aa 121.9147. 40 Be 126.2547.85 Ec 123.03+1.06 Cd
96 111.02+3.03 Cb 106.01+1.12 Aa 117.57+1. 38 Ac 120.934+7.99 Dd 114.49+9.52 Bb
120 138.02+1.54 Db 105.3740. 21 Aa 118.69+5. 36 Ac 119.67+2.97 Cc 110.984+7.15 Ab
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TREAE . 228 200 3L IR S AR /IS LI T BT A TR T B R 73

2.4 ZHEHZRINMEE/NRMEF TNF-a B30
RN 24 h 5. 2 AN B TNF-o 193
JE W AR T H 4% 2H (P<<0. 05) . 22 2 4] b TNF-
a )4 BE 3% MK T B PE X B 41 fn TRSDL 41 (P <<
0.05) ;¥ 48 h J& . Pk % B8 2 vh TNF-o () # &
Fb BA 1 o BE 20 8 25 T 5 (P<<0. 05) , 22 8 2 TNF-
o B e BE 35 K T PH M X BB 41 f TRSDL 41 (P <<
0.05) ;38 72 h J5 . Z2 W ZR 241 . TRSDL 21 [t BH % XF
HRZH rh TNF-o (¥ B i 3 FE AL (P<T0. 05) , 17 B 1

X R 3 T s 155 96 hJE , BHAE XS B2 h TNE-
a P M BE B2 R AR, 1T 3% B8 41 TRSDL 41 h
TNF-o [ % B 5 2 AR (P<<0. 05) ;315 120 h J5 ,
ZH R TRSDL 41 L4 K BH M Xt B4 o TNF-a 1Y
e i E FEAR (P<<0. 05) , 111 B M XF BE 40 tf TNF-«
B B i 2 T (R 5) . Ik, ## % LV TRSDL LU
F IR TR U B 5kt L i 9 485 A8 /N BRI Y TNF-a 1) ¢
JEELAT 0 25 A VR 3 A 1 B AR v s  x
M2 TNF-o (93 B 0 A0 T HoAh 45 4

£S5 ZERIFBR/NARMB SR TNF-o 59500

Effect of curcumin on TNF-« expression in the serum of mastitis mice

P %o 1 2

Antibiotic group

TRSDL £
TRSDL group

EWFEAH

Curcumin group

Table 5
A 1] /h AR KA 75 % IR
Time Saline group Control group
24 511.96+£3.52 Ab  411.06+1.05 Aa
48 578.33+3.31 Bb 412.0142.13 Aa
72 615.63+4.27 Cd 411.9642.03 Aa
96 615.00+3.58 Ce 411.56740.92 Aa
120 620.06+1.16 De 412.1442.11 Aa

637.76+1.58 De

662.4144. 68 Ee

620.06=+4. 65 Ce

612.4742.72 Bd

597.9345.27 Ad

625.11£7.59 Ed

617.53+3.74 Db

572.0142.47 Be

602.36+2.15 Cc

516.38+1.22 Ab

589.08=+2. 81 Dc

587.82=+7.10 Dc

566.3243.22 Cb

558.1042.71 Bb

546.7241.95 Ac

3 Wit E4&ie

2 T A48 S5 RS AT AR /N 3 T A G )
3 W) J0 85 A AR5 200 B ) S AR Ty e A, s B AR
W37 P T B 5 A RS B Al R . %R
TRSDL KA 0 B 38 o /E F T 08 1 20 f B, f
HEE 235 g 1 IR IR o R Sk %) L AR I A i o DAL T A AR S 1
SER R A TR A A Bl . B R R
SBE LRSS Ko 1) B AR RS B
B A, 228 Y Ak 4 i e ik
SROME B 910 A A A L T R A L ) BT
5 2R AL 8 A ARG 2 s R 9% 2 . Z R
XoF 4 0L R 4 K TR 1Y 400 R R 4 S LA IR A
DA B 8 AV 440 R B 1 3 h . AR 9 R B O
MIC ¥ B ()25 % 2 . TRSDL K ¥R 75 V0 52 20 i b vk i
USR8 T 1 MIC ¥k B ) 2% 8 % . TRSDL
KARNU B, W& 2% E  TRSDL KA b B vk
A1 I OB I R v A S S . 3 o AR A
RIS % P ¥ 2 TRSDL Kb &L, By - 3L
2993 I TR 2 AT VR FE S AR AL AN 2

SN WIHLAAR X 9 T B A B B A 5 R v Y e s L

i, 0 Toll ££52 & (Toll-like receptors) &K %% 5
TR BETHORE I 1) 28 B PR (Cytokines) Fl i 1 A
T (Chemokines) ¢ J#0i% rf Mokz 4 g 5517, 28 &
B 1 3 0 ) TNF-o 10-6 1 11-8 % 3 B 1 & 4F
BT B8 K& H & e 1 iR B B LIRS R
B, 228 2 E 1 101 4% T (Nuclear factor
kB, NF-kB) # 7% F1 BH 1F = fig JE 2K fifh {2 P75 7 10 3l
Yilp AR B B 35 H (1kB) B B, 15 2 2% iR 4
PRGN A 1, Spisni AFU0 i 2o bk TR AT 28 5
KI5 K UL LU W Sk el ) e D Bk R A
IR DL S REAR 1M 3 28 11 K 7 RN B 22 5 S 1Y i 96 IR
FEN T o (TNF-o) W . A BUE h 2 3 Rl i
Xt LR R AR AL /N BRI TL-6 R TL-8 ¥k 5 i 35 1
TUEE R AR B PR AOCR : 4525 120 h J5,
FEH R AL TRSDL K BH P XS B4 BE fff TNF-o 11
i BRI, L 2 B R AN TNF-o ¥ B 19 B2 3%
Rk,

M2, 2 RO FL MR AR R N BRIV Ry
IL-6 . 1L-8 #l TNF-o HA7 35 19 R KAE . BEA 2%
A AP 3 0 240 L A1 g e 3, AT GRS 1) 90 4% B N 3R
R HHALE ARG
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