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R KRR IS EEE TR THRMTERR
MEPIERERFREZRIMBERE

ZNE HEWHRAZE B OF oK OH
(RS e TR 6 %, 15 FATF 830052)

WE AR ILG AR #E18 AR T 4852 (bone marrow mesenchymal stem cells, BMSCs)
2t 52 B FUME KK Rt i £ 24T K MR F A g 3758 B F-a(tumor necrosis factor-o, TNF-a). &
A~% -1B(interleukin-1p, IL-1B). & 4~% -2(interleukin-2, IL-2). & /A~% -6(interleukin-6, IL-6). & /™
% -8(interleukin-8, IL-8)49 % f1. 70 SDEF Mkt K &, F RALLIRS R F 5 /572 h(Br £ 3-1 d)&
sb, EA R TR, AR6SATFET2 WA RBE AT RO KE RN FEN T EARRILSE
FBRIEN0.05 mL(50 pg) M A7, FUIR KAER A 5 R 1 d(BP 2360 d)J5, FALIAERS R K R AL BAE A
2R, BB A 60 REAALS A 320 2t FRLA(FLA AR A AT A L 2 K50 pL). A RAELE AR
HIA E50 uL). FAHEBMSCsZA[FL 5 A 31 # HBMSCs 50 pL(1x10°4Y)], #4020 %, 7T 53881, 3,
5,7 d&A R LIS R, L BPERATEEFUMRLAL, B R BRI ki, s R R, H] & A A dn
AP TNF-a. IL-1B. IL-2. IL-6. IL-8#9:RE. 4R &9, #HBMSCsht R & Sk &+ X HE-F
TNF-a. IL-1B. IL-83K/Z, AR st SUARZA LR 6915 B, A SUAR K 69 0 4| 324 T 37 &k,

KERIA ERER AT PR A (RPN T

The Exploration of the Law about the Proinflammatory
concentration in the Serum of Mastitis Model Rats after Injecting

Bone Marrow Mesenchymal Stem Cells and Antibiotics

Qin Xiaohui, Guzailinuer-Aimaiti, Shao Wei, Yu Xiong*

(Herbivorous Animal Nutrition of Xinjiang Agricultural University, Urumqi 830052, China)

Abstract The aim of the study is to invistigate the effects on serum mainly proinflammatory levels of
experimental mastitis that transplanted rat bone marrow mesenchymal stem cells (BMSCs) through breast base,

mainly proinflammatory contains tumor necrosis factor-a. (TNF-a), interleukin-1p (IL-1p), interleukin-2 (IL-2),
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interleukin-6 (IL-6), interleukin-8 (IL-8). 5 rat selected randomly from 70 normal female SD rats were killed after
72 h of postpartum namely test —1 d, the rest of 65 rats were perfused 0.05 mL (50 pg) endotoxin through the
nipple tube as the reference to domestic common way, 5 rats that the data obtained from these rats would be equally
compared and contrasted with data from other groups later were randomly selected and killed after 1 d namely test
0 d that established experimental mastitis model successfully, at the same time the rest of the 60 rats were randomly
divided into three groups: control group (injection of saline in breast base, 50 pL), antibiotic group [injection of
antibiotic in breast base, 50 pL, (5 000 U/side)] and BMSCs transplantion group [injection of BMSCs in breast base,
50 uL (1x10°)], n=20, and killed 5 rats each group at 1, 3, 5, 7 d, respectively. The mammary gland tissues were
collected immediately, fixed for tissue section. Cardiac blood was collected from the dead bodies and preserved
for detecting TNF-a, IL-1p, IL-2, IL-6, IL-8. The results showed that tranplanted BMSCs can significantly lower

the levels of TNF-a, IL-1pB, IL-8, promote the repairion of mammary gland tissue, and this provided a new way for

mastitis prevention.

Key words

FLME 28 (mastitis) 2 FLIRSZ 2P A2, Tk
VIR R A — R RV R AR FLIR RIS,
S AHCE Y. HR 2 B (lipopolysaccharide, LPS)%5 #4) A]
PRIL-1. IL-6. TNF-a55 {2 58 PE 4 fu I8 11 7= A=
XA i PR HAT AR, TR | A A A i
Hh PR A0 i 5 2R A T FLIIR RRE TR AL, I AT i X Lk
RVEAN N I8 PN R 4 A 2T A A R AL, RS T
HUBUMREEE . I AR AN 4 Ak S 284 it DA S TNF-aL,
IL-1B+ TL-2. IL-6Z1 i PR3~ 45 40 5T, DAY i Js ik 2
Yo HBEAG RAE R R, LA ERE A ).
(AR =y DA B2 S A kA Jo 55 m] g B A B0 s
1, & SFEFLIRALIRIE, SETCIL. FUIRIE.
Aoith, FERIK AW RWILAE )P, I DIAEFLIR %
S BH, I A LI H ) 28 1 DRl 7K, ) 9 1 s
PR, DL 1 ZL R0 M 18 SRR R A . B
WERE —EHBO) T IR R BE ST, 5 HEF AR
WRBRAEMPIE . K, SFHR—PhaRt. 24,
R FLIR 20T T7 A i T R () 1) 7

6] 78 Ji T 41 iy (mesenchymal stem cells, MSCs)
FE— I EAT G R VR FH AR JE RO IR A4 T
M. CA KB FUIESEMSCs/E O L . fHEE
RE SRS MRS A RPN MRS
WIRRGE IREPRE RS RGeu0m LIRn R R5CRE,
HLE N AMIE 5T R B, 6 il 45 KBRS AMSCs )i,
A FIMSCsX 2 H G TR EH, REANRIFR AL B
PRI 9T N (R BT,

PRI Ik, A S 56 ) L MR 8 A8 28 1) DK Bl 3P 55

BMSC; mastitis; proinflammatory

% HH 1 il (8] 78 0T T 41 i (bone marrow mesenchymal
stem cells, BMSCs), PAfF5T H6 L MR 28 K i
12 28 40 M K] FTNF-a. IL-1B. IL-2. IL-6. IL-8/K
SR 55 i R L R R A8 S8R, AT Ay L BR % 1) 90
P2 RN IS 0P S A A R i

1 MR 5HX
1.1 EFZiRXF

L-DMEM(Hylone 2 ); # 91 £ 24 iy 21 il 35
(Gibco A 1)), KT RN #E 5= .
1.2 Lt

SPFZSDAF =M PE K Bl 7051, W 19 BT 88 5 W 9k
FEpL e BENLIE IS HME R T /572 h(BP S 50-1 d)
AbTE, VR =4 IEH R I Hores LT 572 h2
] P FH (0 S LS A N B R W T TR R L
J5 I N0.05 mL(50 pg) N 55 35, FLAR A AR T
BT (R SESE0 d) s, BEHLIES KA ZEALE = 41 %6
H, TR 4260 U BEAL 23 A 34 X B (FL )5 250
TR AR HE R /K50 )y B 2 AL B 2 AR O Bt
72250 puL(5 000 U/ # FMBMSCsZ1[FL J5 3
£ HIBMSCs 50 pL(1x10°4M)], BFL IR 4121 0) Jr,
201, FFFSEEAE, 3, 5, 7 A& 41 HlAb s K, Bt
R N Y 8% 1 1 S = ol
TNF-a. IL-1B. IL-2. IL-6. IL-8[{J¥KJ¥ .,
1.3 B LI MR ARKAEE

R SE B0 L IR 8 A AR (1 5t ST 2 BT A R
M, 70 HOME L7 572 h 3L Sk A 1 N0.05 mL



ZR/N AR FUIR SIS BT N1 B 0 78 0T A0 R0 3R I P R R R T A AR IR IR R 645

(50 pg) N EE 25, 24 hJim ST 5 AL D o
14 BEEEFERTHBENBE

S LR 2R T 5 24 hak AT 40 M S A
R A B B 7R R R 97 K R B A) 78 40 e, A
AREEFE RPN, JHEE I AL 5 PB'S 5k il B 4 ek
o LMERRIETF K RS, X840 LR X I FLIX)
AT W R, B ABMSCsZ BRI FL 55 B AES0 pL(1x10°
AMBMSCsa R, Pz 4T 7L 55 3 30 4 W R iE
S50 uLFT A F IS 000 UMY, S 8 20 [) 4
SRR B K
1.5 AR HIESHLREES

KEARSESG, SrEVROH S FLIRA LR, [E e,
¥ [ (W LIRS AT A S D) By, HEGS (4, AT
B EE
1.6 IiEFHEM

SH-1,0, 1,3, 5,7 dZr AR MLAE, (143 500 r/min
250015 min, BTG, —20 °CIR A7, 3% & bt ek
YIRS RS I H R L3 TP TNF-a IL-1B-
IL-2. TL-6. IL-8[FJ¥KJE .

1.7 #HESHIT

i K I SPSS16.0HH AT HL K 25 5 2 M, i fa

A 2o R P EAbRE 2 (ts) o

A: TEH R RUFLIRZLZY; B WEV: 4 25 2524 hit) K RUZLIRGLZE; C: 6 R4 di K BUFLIRZLZY, D: B HBMSCs4L 1 ditf K Bl FLIRAL L E: Hisk 2411 d
R R FLIRAL S Fr o6 23 di K R FLIRAL 2L G: B2 BMSCs43 ditf K FLIRA 2L He Hi2E 5413 dinf KRR FLIRA ST 1 6 RS dink R B LR
;I BAEBMSCsALS dif K FRFLIRLLILE, K: P 2415 dF R RFLIRALZE L A HEAL7 di K RFLIRALZ; M: BAEBMSCsA17 dif K FRFLIR4L

24 N: PrUERAT dinf R ELFLUIRALZ.

A: normal rat mammary gland tissue; B: rat mammary gland tissue that 24 hours of perfusing endotoxin; C: rat mammary gland tissue of control

group at 1 day; D: rat mammary gland tissue of antibiotic group at 1 day; E: rat mammary gland tissue of BMSCs transplantion group at 1 day; F: rat

mammary gland tissue of control group at 3 day; G: rat mammary gland tissue of antibiotic group at 3 day; H: rat mammary gland tissue of BMSCs

transplantion group at 3 day; I: rat mammary gland tissue of control group at 5 day; J: rat mammary gland tissue of antibiotic group at 5 day; K: rat

mammary gland tissue of BMSCs transplantion group at 5 day; L: rat mammary gland tissue of control group at 7 day; M: rat mammary gland tissue of

antibiotic group at 7 day; N: rat mammary gland tissue of BMSCs transplantion group at 7 day.
1 RE 8 5440 & B FL 4R LR (400%)

Fig.1 Mammary gland tissue at different time point’)of rats in each group(400x%)
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2 FER T T T R, JHREL P A TR) ST P 2 PR Al gl s D T

2.1 GEHHIAEEFBMSCsia AR FLBRHFIET (L

VN B TR BUFLIRA 20 = A1k, FL
bR A R B ST, R IEL I P AT L b ) LR
1A); HEVE N FE 3524 h)m K SR FLIR IR 45 M i 38 ™ 1,
A, B R AN YR . IR, (TR B, K
FUMRE - 7 200 o Jd o, v s R 1] o P A7 K R R
41 iz (B 1B).

S A, Ko 2 R A R R T R, i
PIATS A R R PR A AN IR B0 14 17 40 v i, 4 g
AU NG 7 A2 PE(EI1C); #HBMSCsAL iRt 25 74
HME ST HE, AR HRAL e R, MR Mo Fn b R an % /b
Fxt BRAL(EID); P Z 4 TR UGS M o5, B
Ji TN 1 98 1 A i D -1 0 SRR RS A BMISCs 4L
(KI1E).

SEHG3 ANy, oF A AT L I s A B R, A
T T A RS 7 1 5z 4 M R e MR i i, L4
WA T R ASPE(F L), 2 AHBMSCsa L AR 4121

M AT 2 AL (B1G); i 28 20 70 R i B
ZH AN FEBMSCs4L 56 &, (H ] {54 58, [H) ot o A
JIRTEL I PR 3 AT K B 1) R 1 4 (P TH)

SEEGS dI, 0 R FLIR BRI IR EE3 diny se 3, (H
Ji VR Ji AT A 8 22 14 9% Pk 4 R0 B 7 A% 4 i (1
11); B AEBMSCsA1 Rl A= 22 21 vt Jiss o A ) o A7
DR, EHUAE R R R R TR
BMSCs4L(E 1T 1K),

SEEGT A, S R I Pk B2 A B M BMSCs 4l
3 AT AR L, AFL )RR 36 P9 AT A 48 4 R iR 3,
HIRI A 45 /NI L% (I 1L); F2 FEBMSCs 2 5 A
PR B IE O, FAT 5T P A7 /D & 28 vl (&
1M); B0 A= 25 41 TR) 5 P R0 e aa Jis 9 4% 1 4 i 4 i /D>
TR, (2 TR AEBMSCs4(E1IN).
2.2 FBHEBMSCsHtIEH AR FKE T LAIS
e

H 2 VAT 401, WEE VBRI dIN &40 22 7] & PR 17K

F1 FBHEBMSCsEMFPRMEERFRENTIL

Table 1 Changes of proinflammatory concentration after tranplanting BMSCs in serum

-1d 0d 1d 3d 5d 7d

Control group 1.19+0.04@ 1.99+0.12® 1.60+0.10°® 1.54+0.01°® 1.55+0.04°® 1.3740.05%©
TNF-a
(ogmL) Antibiotic group 1.19+0.04© 1.99+0.12® 1.35+0.05*® 1.1440.07° 1.39+0.01°® 1.04+0.06°%
pg/m

BMSCs transplantation group  1.1940.04 1.99+0.12® 1.43£0.06"® 1.28+0.03" 0.85+0.11°© 1.15£0.02°@

Control group 0.210.02 0.33+0.01® 0.31+0.01°® 0.24+0.28°® 0.21 £0.13°© 0.24 £0.01°®
IL-1B Antibiotic group 0.2140.02%  0.33+0.01® 0.13+0.13° 0.22:£0.29°® 0.23+0.01°® 0.22:0.17°®
(ng/mL) o\ ocs transplantation group 0,210,026 0.33£0.019  0.24+0.01°® 0.16£0.01° 0.20 +0.18°© 0.14 £0.13%

Control group 6.51£0.10¢9 7.15+0.19® 7.20+0.261) 7.03+0.316 6.92:+0.12) 6.88+0.15)
IL-2 Antibiotic group 6.510.10© 7.1540.19%)  7.22+0.08% 7.04+0.246) 6.83+0.520) 6.80:£0.03%)
(ng/mL)  BMSCs transplantation group ~ 6.51£0.10® 7.15£0.199 7.26£0.07® 6.96£0.65 7.08+0.49@) 6.860.36¢)

Control group 106.04+4.06°  140.02+7.14%  136.62+8.04°@  130.94+7.56"®  129.01£3.26°®  131.65+8.97¢
IL-6
(ag/mL) Antibiotic group 106.04£4.069  140.02+7.14®  127.38+5.41°®  130.04+5.34"®  137.03+3.95"@  139.88+3.31%

BMSCs transplantation group  106.04=4.06°  140.02+7.14®  139.46+4.80"™  142.29+5.74°@  145.56+5.49°@  133.56+3.10®
ILs Control group 0.41+0.04 0.77£0.21® 0.65+0.09° 0.57+0.03' 0.49+0.04°¢9 0.45+0.22°C)
(ng/mL)  Antibiotic group 0.4140.04® 0.77+0.21® 0.42:+0.38) 0.42+0.05"® 0.53+0.04°® 0.56£0.01°®

BMSCs transplantation group  0.410.04® 0.77+0.21® 0.54+0.02°® 0.45+0.04"® 0.40+0.04"® 0.410.08°®

[ B JE A JE A 5 P BEAN R R 7R 4L ) 22 57 . (P<0.05), T8 7 RESCT-REA [R5 22 58 AN 35 (P>0.05); [T 55 W P BN R 2R 4 A 22 57
#(P<0.05); Jo 7 BF a7 BE 205 72 5 AN 1 2% (P>0.05) o

The letters without brackets in the same column shoulder marked a significant differences between groups(£<0.05), no letter or same letter indicated
no significant difference(P>0.05), letters in parentheses peer group with brackets indicates a significant difference in groups(£<0.05), no letter or same

letter indicated no significant difference(P>0.05).
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V22 AN B3 (P>0.05); B HBMSCs4A] fe Wl 7 FEAIC
FLIRE R K UL HTNF-a, IL-1B. IL-8%JE (P<0.05),
1, 3, 5 divf Iy HIL-63 B2 12 3 42 51 (P<0.05). 3,7 d
% A BMSCsZH IfiL 37 A TNF-of J5 8 25 i T HidE 5=
41(P<0.05), 5 di & A% T Hi A2 & 41(P<0.05); 1, 3,
5 di F% HBMSCs4H Il HIL-63K FE Wk 2 v TPk
FU(P<0.05), 7 A PR G 12 2% 7 5 (P>0.05); 1 ditf
% HIBMSCs4H IfiL i FPIL-89 J& W 2% w3 T Hu &= 41
(P<0.05), 3 ditf 2 5 A . 35 (P>0.05); 5, 7 diR 2 251G
THUERA(P<0.05). = ALIMHG FIL- 29K TC 8.3 %
F(P>0.05). WPt 3 FBMSCs Ak B AN [F] B A1)
S R IR R AN [R], R 3 B B A 28 Pk DX 1
(IR o

3 itig

R AT A1 A PRI LR 28 AR5 s e, 7RI
PRISFUIR S P dpehis Wo LPSE & (I FLIR AR 7 K AT
BRI FLIR R AL, FAERIBZL, I #4 JE.
PLRERFAG S = R B A5 I KRR 4™ H Hif, LPS
5 R I FLIR J AR 2 [ B 2 DA BRI 90K AT b B 3L
PR TR FRABE Y o DRIk, AR SI2 6 B HOK B A S 56 %)
G, Wk ISR N B R IO VE R LR R AR
SEURIN, WEE N R R A, FLIRA 2R A W R
FRASAY, 240 e B TNF-0. IL-1B. IL-2. IL-6.
TL-89 B 4 25 T v, T ¢ BH A S0 Bl Bh e 37 7 5L
R, Sy 20 S B e T kAl

FLMR 28 & — B 98 PF I N, AE R N FR R, 4
LR e A R AR . AR R
A%/ G 0 LR TR oAk L 4 B 7= 2, T S SR
PR HEJORE SN ) KA, INTNF-a, TIL-1BAIIL-8%% H
AEAVER, TR | SR AW i My e P 4 P 5
RN W IREE T JIETBAL, I nI 5 FIX L5 1 40 .
ML PN SZ A0 B R Rl £ 44 4 PR3 A, 6 T8 471 R 25
e T A T AN o AR A S R A S A v TR A, 5 R B
HRE J

ARSI K 45 R, BRI BMSCsfig B 3
PR FRLAZ /I 4 D 4 A IR TNF-ay TL-1BAITL-89K
FEs w3 A o, BEAE VR I T I e K, LR
ZUBMIST, 7 A DA IEH o AR e sE,
A FIMSCsXf K Bl 2 AL 3 PR 1R, fig i 3%
PR AR R AT B, PR ONE S N O Al
A LI W], 41 i FBMSCs 3K [H1 #4) 7] % ik Toll

FE 52 4455 11-4(Toll like receptor protein-4, TLR-4), {H
P9 25 I TLR-44E FH IE AN AR TR 5 W 41 i 36 1
I [ TLR-4 3 2 A Sk AR 51993 J A4 (32 22 A LPS),
MR E 5 3G, CLEWE. IS BRw R A4 [
P WATNF-o, TL-1BAIIL-8%% 48 1 [ 1, 3% 46 48 1 [A]
Tl B SRR, (EAR REGE R L g N i IR
T 50 Wh 55 A A, IR 98 0E [ .. BMSCs# IA [
TLR-45LPSEi 455, AMATT LAERE A & M. &
Ak, Ty AT DACKCAR 4 i ) 28, Ao i LA 4y
WHT R AE R 70 R4 R IN A] B LPS &
0 M B, B AR TS A 11 5 0 4 M ) 2 o, X T RE
BMSCsFA % LR 28 K B 375 A 28 1 D7 1 4 T BL
iz —

ARSI 137 2 A U &5 Sk o, B A [ BMSCs
of 2 B e il B MET 40 L 2 A (A TL-294 B 5 Tt 3 5%
Wi, HLAEPE = tHT Bk O 40, i 2T 4 4 i A P 7
i B A WA PIIL-63R o X HR 7R, ARSI T BMSCs Xt
WREVT BAH M JE B 2 4 A H, 3 5 0 1 45 2R
ANGERARRF, 1 X R a5 R 1 I RE FF ik — P RN
IR

A Sz Hh AR 2 FIBMSCs i 28 1 IR 1 7K P-4
FARCF SRR o A HRIE TR, DAk 2 T 2 17 40 o i
HENTELCYI i, o Sl A A WA 5 G e T P 40, 4
T PN (%) 245 ) A 2 ) T 4 D5 A i e A 5 i 4 i R
T ThRE, [F) e B P P AR 25 BRI IR vk 4
R I Dy RENYe P AR 2% X A I HL I ANE 2 %)
G2 A M3 B, FRARHILAAR 1) S T3, TRl IF 4 495 1)
i B JC VA 17 ot 2 1 P ER B, 3 — 20 n
RAE . M SR A O T AR UEDUAE I8 BVE T Ik
B, TR BN, v W R RA T IS 1 — B ) 5L
TIANBERH, IXFE SIS IR, TP ERE
Uik, AN R A F . ShUAEEML, B,
BMSCs7E IR ARG 97 2%, 11 HE A 0 B 2
JEIE AT B RO B AT AR F VR 9T FLE 2 18
o

zi LR, B RIBMSCsHE PG TR 48 K Bty
o R PE L TNF-a. IL-1B. TL-8HYUK JE, 2 33k 31 i
MR PMER, TEDTHIFLIR 28 BAT R IR 5% .
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