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Immunoregulation effect of Mongolian medicine
composition compounds on mastitis model mice

GAO Ruijuan', WANG Chunjie'* , Aorigele', JIA Zhifeng'
(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 To explore the immune-regulation effect of Mongolian medicine compound prescription on mastitis model
mice,a total of 96 postnatal 3 — 5 d lactating female mice were randomly divided into 4 groups (n = 24). Oral
medication was conducted on mice for three days and the pathological model of murine mastitis was then reproduced in
1 h after final oral medication at the 4th day. The phagocytic activity of macrophages was measured by broad-width
carbon at 0.48 and 72 h,respectively. MTT assay was adopted to detect NK cell activity. The mice were dislocated and
the wet weight of the thymus and spleen measured. Immune organ index was calculated. The levels of IL-4 and IFN-v in
serum were determined by ELISA. Mongolian medicine compound significantly improved immune organ index of mice,
promoted the phagocytic capacity of monocyte-macrophage and NK cell killing activity, down-regulated the content of
IL-4,increase the content of IFN-y. In conclusion, Mongolian medicine compound can improve the mastitis model mice
nonspecific immune and specific immune function.
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e IR EL IR B4 B R KRR A
33.41% , BRMEFL s R KR F 3k 46. 4096 ~85.70%,
TH RN T E AN WL AR AT R R 2
Teit R ik 30 AZoE AR MY, EWAMEIR IR L&
BHPUERBRIT AR R BRI B E Bk
A 2B T 24 AR S 0 R Al R DA K R R AR
BA AR, WEST R B 90 U0 By A1 v BT AR 2R A vk
C2k 8 T A mE W ES AMEMRHSH
PR A1 2 5 80 I R A 2k, &
T 5% W) N AR B S0 0 . 58 25 0% — 2R 5 AIE /b iy
RARZTY) , AEI6 97 W A 20 MR R R 5 G 328 HL g
I AF TEAR KW 1. S22 R R iy 52 5 XF 80 %
AL AE B (Minimum lethal dose, MLD) IR 4 205
R 50T 0 D A VR R S 52 2 0 B R 0 2 O X/
RO P0 T AL R Gk 62, 500, Bk SR 5 P A AR M
MU 2y Ny B/ RO B oK T A2 Gk
5 g/kg™,

HFHAERIBIT B LN — R AL T AME
il E A PR, N 22 52 2 R AR AR B 10 B AR i S
R T DABI 9 58 245 % 5 48 3L 5 9 R T A0 Kbt ¢
o RE AL ] G A5 0 L, AR B T AR R F 9T 3L A
AU 4 6 A BR AR R IR A R TR
Se/INEUFL By 48 0 PR B, 3R AE 3L 5 A6 B AN B
HEAT 52 25 W0y 52 07 b /N BRUEL B R B3R 9T AR
Xt 7L s 42 /I BR B 328 B BE 52 M 1 F 5. E RO F 0
S0 U B 7 BT R BLE . DU S o R — Bl R 4K
R BRI AERRIT WA RNk
HEHLIE AR 3

1 BT

L1 X5+
1L1.1 &K%z

22~ 25 g JCH5 E 9K IR 4% (Specified pathogen
free, SPF) B W] £ /N (A 52ty BR B K27 52 3 3 4y vh
) o my P =3¢ VAR, fHIR E R AT R
EU BRI EN: TS e i @ R R A
1.1.2 %K@

K PE Escherichia coli 1 Staphylococcus
aureus BN SE AR K27 B W) B 5 2 B A8 AR 7 o
S0 A NN Sl R R T R AR 5 3L R R AR
Wb oy B AL AR AT
1.1.3  Zfe ik Al

TL-4 TEN-y 5 370 & ([ 36 5t ik A Py #

FAWRAFD . SmibHSgms Ik Jrar el bt
AT RA M AEMPREARA D . BB ST
(L8R IR BRA A CPBS. 5 R 4l ( 1 i [
2R A BR A FD L YAC-T /N Bk B9 40 i ¢ L it
B A AR A A R /D L — 37 AL (DMSO) |
G 4= 113 (32 Amresco A A])

1.1.4  Z 2% 87 o Beh

R A8 AT A AF 520 FH I 32 2 i A5 Hh ) 3R A G B R
KEMR KEXMTH BEETR.ZEERS KA
A TE T BOK R
1.2 RIEH[H

fif A4 (Synergy HT), ik L4 YR A BR
O] HE IR RS 3% (JC-SPI-480) , 3% 1 5 1 S 50 A 2% A
FRZS A5 o 7 RS, (PL203) . My 45 848 F) 224X 2%
A BRA E] s i R ZE VKR, 1 2 BT A
B R AR A bR I O3 A A A R
S5 S O AR AL H PN SR RO KA A A AR SR
EE/

1.3 REFHE
1.3.1 WABRRER RS E

BRI ARAER E. coli 1 S. aureus 43 5l 3 Fh F
LB} geiep, 37 CHER KT IR 18 h, B0 3 1iE, F
ot Bk B R A B A H 1< 10° cfu/mL.4 Cyk4f
TAF
1.3.2 oA rsbhig

96 H=ERER A R 4 H (n=24), 25 [ 4] R
ZH AT AT b B 5 B PE X B2 DL 20 g/kg R EE 45 7L
iy S TR /N RHE A BEER 7K 5 PHPEXT RRZH L) 0. 13 g/kg
PR 25 3L s AR R /)N BRE 1 4 e K ek 7K 3 AR 5 1K
HLL0.5 g/kg 1A TE 45 FL b7 2 58 /N BLUHE MR 5 24 I
W E TR 2 ) /d, 2L 7 d,

1.3.3  BA ) FH &

Sy U Bk B 30 mg/kg 1R I LY 22 A I R SRR
P, XPERS 4 X FL M B IFIE . A TR BT
BE/NE S 4 XPFLK e A Tl A Bk B
B HEAE AR O B A Sk 2D L S AL
M7 1 XFFEL Sk A Bl iE A 20 pL 12X 10° cfu/mL
PP . CFL D 5 g BRABE TR /)N Bt Ty o) 4 1 44K 90 DL
AH BT
1.3.4 D RLAESHRE A WICE T 60 E

KK 1 h Jg, 05 THEREE R O h A E
J& 48,72 h AW 8 HU/INEL, FHR T 5 2R ML, 43 5 1L i
JEAE —20 CORAF 25 s i F AR BE /DN B B H AR J %
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Jib R < TG UFE EE 4% SCER L1 ) 8 f v I 45 4
B, TFEN-y IL-4 F 4% a0 & v B B #E .
1.3.5 R E A g B T AL ] e

Fie 1.3.2.1. 3. 4 WV 245 )7 1 FURE 7 IR AE 451
Al s B 8 H/NE % 10 mL/kg {4 5 B2 & ik i 5
20 %0 ENE A9 0. 2 mL, 7F 2,20 min B HR J5E 5 Jlk B
M 20 pLfinA 2.5 mL 10% Bk BR G4 Wb . 1 r =
600 nm B OD ff ., R/ BRI & & 3710 S 500 .
Fie SCERC10 ] i A X T3
1.3.6 R NK & 2

JC TR /)N BB T & /0 BRI b L 4 B O DX
YAC-1 #8240 M (Ve B2 1 X 10° « L1, 42 3¢
RO s R AT ERAE LRI OD 570 i, # SCHk[9 ],
CIOJANL I rb iy 5 0 NK 48 i 6 1
1.4 HiEAE

FH SAS J7 22 43 M & G2 Ab BB L OF O B
BEbRifE2E" RN,

2 HRE5SMH

2.1 X/IMREEIESRISHNZIT

W AN ) Ao 3 v 7L B A AR /N B ML U i R A T A
WA 5 0 h A, 48,72 h B, [ 25 [ % B 41 ),
B ERREAL (P<C0. 05) (2 1), B[R] b 38
FL 5 AR/ N B E 8 B AT 1) e # .0 h B, 2%
HERANEEP>0.05);48.72 h i, 4 4 %
T RPEXT B Z4H (P<<0. 05) , Hih iy & o7 4l 5 28
%R 25 55 R B2 (P>>0. 05), fAMEXS B4 | 3%
i F 28 A0 BRZH (P<<0. 05) (5% 1),

K [ Ak B v 2L B A 78 /N B At i 2303047 B
A B R 4, 48 h R i FH K T 0 h(P<<
0.01),72 h B E & F 48 h(P<0.05), FHM: X a4l
FURAR 52 T3 21 /0N BN Pt i 5 i 2 BsF ] I 44 Tk
15 (P<20.05) o KA [ b B 2L G 6 A 78 /)N R M) i
FEBOHATIN A L .0 h i S H2ZEF R B H (P>
0.05), 48 h i, % 41 ¥ 8 % @ T A PE X | (P <<
0. 05) , HorfrBHH X HE w5 F 28 (O IR i 2 r 5
WEAMMBERE AR FE(P>0.05), 72 h i}, 44
T T R (P>0. 05) . H: o [ ok % A 4
WA E A S TAAMNBHARL - HEF AR #H
(P<<0.05),

2.2 XP/NER A% B K 2 B A IR I B A9 R T
W A TR) Aab 3 v L B AR BE A /) B 4R 4L K

TR L PIPEXS IRl 48 .72 h W EHMK T 0 h
(P<C0. 05) ; B X HE 41 25 (3 0 B8 41 4% 15 1) A 22
AR E (P>>0.05) U I 48 h WEMT 0 |
72 h(P<C0.05) . K¢ A [a] 4b B v 2L 5 R A5 7 /N B
Wi A K BEAT9 10 L8 - 0 h B w5y 52 77 28 R BE 1
X B4 G 3 v T B M R AL RN s g x BR AL (P <
0.05) ;48 h, B M 4 B A F HAb %5 41 (P <
0.05), HixX 3 #2252 (P>>0.05) ;72 h B,
PHMEXT A Fpi i B F A B & & T2 x|
(P<20. 05) 1 fb 2 5 T B X HEZH (P<<0. 01) (3R 2).,

HE N [R) A 2 b 2L s R B A /N BRI R B A dE
TR e I IRl 48 (72 h &K F 0 h
(P<<0.05); PHPEXTHEZH 48 h W EMK T 0 .72 h
(P<C0.05) ; 25 [ X B2 45 B[] o5 22 S AN g 3 (P>
0.05); MOy T4 48 h BEMM T 0 .72 h(P<<
0.05) o B A [m] b 3 v 2, 7 8 A6 AL /N BT 0 R A A
HEATYNIA] L H -0 h B 4y & 5 28 R0 BH 0 R 2
5 T B X B2 A 2s () AL (P<C0. 05) 348 h,
PHMEXT A Fpi s B A B EF & T2 X |a
(P<C0.05), 1) 8 2 &5 T B PE X B 2H (P <<0. 01);
72 ho B A N B2 RS S 2 R T B X
MR, R F XS IR (% 2,
2.3 XF/ER NK 408 iE 4R %I

HE N [ Ak 2 v 2L B R AR /N BRNK 48 i 376 1 3
frmlm b PAPEXT BB 4. 48,72 h B E M T 0 h
(P<<0. 05); PHMEXT BE4] .48 h B EMK T 0 .72 h
(P<C0.05) ;%5 FAXS HE 2 . &[] 5 22 R i 2% (P>
0.05) ;M E H4:48 5 72 h BEML T 0 h(P<
0.05),H 48,72 h 27 A% (P>0.05) (£ 3).

A [ Ak 2 v 2L B R AR /N B NK 48 i 376 1 3
RN A .0 ho Bt B X B 4L AN 0y B 4 B
=TS A X IR A RN B M X BB 40 (P <C0. 05), 48 h
BF B X B B R T =, X =gl 22 5
AW, T2 h B A E S T X A, H
rh BH P B2 RN R 0 B 2 e TS R IR
(P<<0.05) (% 3),
2.4 H/ER ML TE 4R R E RO 2

HEAS [R) A B e L G R A A /N R ¥ R T4 SR AT
1) L8 s B X B2, 48,72 h B T 0 h (P<
0. 05) » HoAt = 21 2% I} [B] 5 25 5 1 1.3 (P=>0. 05) . 4%
AN ) Ak 35 2L s AR TR /N BRI 3 v T4 JE4 790 1) 1L
.0 h B}, A Z M 25 AR (P>0.05), 48.72 h
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Table 1 Results of Mongolian medicine composition compound effecting on the
mastitis mice immune organ index at different time(n=24) %
Wi H 21 51 K FERF[E] /h Sampling time
Item Group 0 48 72
BF 1 % e 2 5.47£0.08 aA .5140.10 cB 4.5340.06 cB
Negative control group
PR X 1 2 5.52£0.09 aA .0240.15 bC 5.37£0.03 bB
T 5 %5 Positive control group
Spleen index 25 H X R4 5.474+0.13 aA .50£0.13 aA 5.6740.11 aA
Blank control group
A 52 75 4 5.59£0.13 aA .3240.28 abC  5.552£0.10 abB
Composition compound group
BA P T B 2 2.41£0.01 aA .360.01 cC 1.7440.00 cB
Negative control group
FEL 1 X 1 4 2.6340.00 aC .0640.00 aB 3.2040.00 aA
i fi 4 %
Thymus Positive control group
. 25 A B 2.47£0.06 aA .4640.00 bA 2.45£0.12 bA
index Blank control group
IRy 57 4 2.44740.00 aC .6520.00 bB 3.0640.00 aA

Composition compound group

2 [ /NE SR G LS [ AT KRS 58 R B ) L 4%
0. 05) . AH ] = 1) 22 S 4% | 2 (P<<0. 01, T[],
Note: Small letter within the same column indicate Longitudinal comparison ; Capital letter within the same column indicate

horizontal comparison ,the same letter indicate no significant difference (P>>0. 05) ;nearby letters indicate significant

MR FERER AR E(P>0.05), HAEFHER B E(P<

difference (P<Z0.05) and inter-letters indicate extreme (P<C0.01). The same below.

x®2

RAGMMREFHIERER/N R E R 8 R 8% E

IheEe M E 45 R (n=24)

Table 2 Results of Mongolian medicine composition compound effecting on macrophage function in

mastitis mice of different times (n=24)

i H 2 5] AR [E] Sampling time
Item Group 0h 48 h 72 h
IH 4 X i 2 0.0230.00 bA 0.014740.00 cB 0.01540.00 cB
Negative control group
R KD IH P4 Xof B 2 0.026+0.00 aA .024740.00 abA  0.029740. 00 aA
Phagocytic Positive control group
. 25 UG IR A 0.02340.00 bA .02640.00 abA  0.024740.00 bA
index Blank control group
Wy 5 T 4l 0.02740.00 aA .021+0.00 bB 0.02640.00 aA
Composition compound group
I3 14 Xof L 2 2.2240.00 bA .3640.00 cB 1.33%+0.06 cB
Negative control group
W (A FH P4 XoF e 2 3.76+0. 68 aB .4940.01 aC 4.16+0. 14 aA
Phagocytic Positive control group
coefficient 25 % B 2.1740.02 bA .184+0.03 bA 2.20740.02 bA
Blank control group
By T A 4.2740.05 aA .3740.59 aC 3.5020.03 bB

Composition compound group
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Table 3 Results of Mongolian medicine composition compound effecting on NK cell activity

in mastitis mice of different times (n=24) %

20 5
Group

K AL [A] Sampling time

0Oh 48 h 72 h

[REDaPItE:|

Negative control group

R X R 2

Positive control group

25 % IR
Blank control group

0y 52 75 1

Composition compound group

28.56+£0.31 cA 21.942+0.61 bB 23.03£0.53 cB

36.26+0.22 aA 28.41+0.63 aB 35.6440.40 aA

28.304-0.40 cA 27.87+0.47 aA 28.0440. 14 bA

32.03£0.11 bA 28.53£2.00 aB 30.244+0.13 aB

AF 4% 20 34t K T BRI 4 (P<<0. 05) (BB 1),
W AN [F) 4 B L B A A5E AU N BRI I IFN-y
HEAT R 1) LG 5 s ) M X B
72 h BT 48 h(P<C0. 05) ; B X HE 4 .
FMTF 0.72 h(P<<0.05) H 0.72h 2R K g & (P>

48.72 h W EX T 0.

0. 05) 5 Jl 5y 52 J7 4L AN 25 11 % 8 4 4% 1 i) 22 2 K
FEH(P>0.05), KA Ab 2 v 2L 55 48 A5 Y /)N LIl 785
OIFEN-y #EA7 90 4.0 h By, R HZ M EZ R A B
F(P>0.05), 48.72 h i}, #2044 W 3 & T B M
B2 (P<<0. 05) (F& 4),

48 h i

x4 FRARMEFWNIBRXEENRODFP AN B SHBBMEFREMNELSE R (n=24)

Table 4 Results of Mongolian medicine composition compound effecting on cytokines level in

mastitis mice serum of different times (n=24) ng/mlL
TiH 211 51 K FERT ] Sampling time
Item Group oh 48 h 7 h
9 P X6 R 21 29.6840.98 aB 32.7340. 82 aA 31.8940. 41 aA
Negative control group
5H 4 Xof B 20 30.420.47 aA 28.860. 94 bA 29.84740. 48 bA
Positive control group
IL-4
7= [ X R4 29.8942.01 aA 29.9441.52 bA 29.4940.10 bA
Blank control group
Ay = I A 30.15+1. 26 aA 29.2440.97 bA 30. 56 0. 56 bA
Composition compound group
99 14 %o 1L 2 142.49+6.13 aA 127.7342.29 bC 136.17+1.90 cB
Negative control group
BH P X} 8 21 152.99+1. 54 aA 147.10=+4. 05 aB 154.14+5. 69 aA
Positive control group
IFN-y
2 H AR 142.61419.96 aA  141.15+5.29 aA 144.67+7.30 aA
Blank control group
By i 5 151.8343. 14 aA 147.4749.70 aA 151.05+2. 71 aA

Composition compound group
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%51 4
3 W

ik i Sy v X B i e AT A5 S N A 53 Ak A
T 41, 75 52 B B S5 3 st 2 45 G e s . R E
A G A MR DE Y S AR Y L
iR by B 92 U 4 48 550, 12 48 85 v A1 S e 3l 4 1L AR A s
IRV B9 I A 48 B A — e R U] Sh A
FEHLRE S, S 2 W55 . 52 /s BUFL R 2R s 2 A% A
S o S BLAS £ /DN BRI i B8R i R 4 RO B E AR T
25 U HR AL (P <C0. 05) 5 3 T B 7L 5 4% fiff /N B f 92
#E AT FH B G s A D R BOL S R T e R
5 Z A0 F L 52 245 B0y 52 5 R BE PR X6 B 2 /)N B A i
PRIE R D T (P<C0. 05) , 16 BH 22 JifE wE mk F1 52 24
WA 52 7 AT LA E LA bl RN A ] B 2 1 P 2H 4
0 M1 AR R T DT B v /DS B 22 ) L R AIRTR & 3
o TR 0T /N BRATL A i B iy 4 5 0T BB R 2L 5 R 51 Y
Yo o B i . HL52 24 B0y 5 07 R0 ZC T WK ik 50 SR A
B (P>0.05),

NK 20 2 [ 4G He 92 117 3 22 2000 40 B . B A fie
FEP T HUMIRE PO EE SR . NK 40 A i30S AN
3% MHC BRHi, fr LLTC A He i i e i, & F 2
TR i oF AL 28 IO UKL il | 2 3 0 A4 R 43 0 T 4 3R SR AR
ARG AFRE R ER,7E0 hEt, 5
734 X6 I 2 T2 ) B2 R L L 52 2 Ly B2 LR
PR B2 N 240 i 0% 3 1k I 3 e 0 D A
AL 9 IR 52 245 B0y &2 0 g 4 5 N BONK 2 i
YAC-1 H8 40 Bl i) 25 0 0 1 R 3P ML AS 32 4 1 sk —
AR AT LI B0 S AE . HL 5 24 Wy B2 O A CR
SRR B AR 2, 48 h i, 52 24 4 A2 Ty £ R BE A
X B NK 40 M35 1 5 35 e T B X B (P <<
0.05 HE5= HX R 2 7AW E (P>0.05), ##/R
52 25 LA 52 J7 AT DL DR AP O g A L B 32 e L TR 1Y A
B3 s T 44 NK 20 J 1E 5 59 2% 338 2t ] DL B
525 Wy 5 0 A B ] DL R NK 4 i) 2R A 0 1

BAA% LI A B 0 D B8 T R S R i AR
i 20 B I B W 4 M 2= 5 LR IR R S M S B By
T, R AN S 39 D B S L R A L R
W ) g S K E AL MR R R S M e e ) AR AR
— R I A i T R A N T Ak 3 A
INAY T KB, B I 3 S 4 T 40 M, 80 & ML AR A S e
g, FWEIEE K AW RE A B K/NA] i B
W 20 ML AF R e . R FL B RBLALET 0 h B, 5
2 52 T A W R B S e TS R IR R

TIN5 24 Ay 52 7 R A i v /0N BRI I 00 I ) o I T
P AR 5 A2 e WK e AH 24 (P<<0. 05) . & il 7L 5
RAHIG 48 h, £ 4 7 W 5 403 8 35 F B UL A 7
S /N BRUEL 4% 9 SRS TR 2 4 40 B 5k 4 1
W HE 7 (P<C0. 05) . [a] B i) A5 55 B 1 X B 20 A6 E
5 2 LA 52 7 AT LB B LR R 45 /)N BRUHE ok 1 & W HIL
RERIBGT, BT 72 h N EARBE S T IEH KF.
DA FRATTHE B 5¢ 24 i A &2 07 v g Rl ok 4 S PR B
I 24T ) 5 I 0 o S Bl o S B H A ) S
REPE T,

CD4A" T 40 g n] 434k Thl, Th2 #5437 Bf.
Thl A~ 520 M fe 9, 32 2243 W IFN-y S840 il (5 -+
Th2 A 5 W e 32 20 M 3 22 20 b T4 45 40 Jifg A
FH, TFN-y IL-4 43 5 J& Thl, Th2 WA W &
ERAR M T, B Thl, Th2 408 3h GE AR 5 Fa E .
BUIAR A BE 24T 2000 A B B AR B 40 7 W 9L 55 T fig
MO ORI 23 18 Thl 8¢ Th2 5 — 41 g 1)
fiE T 8 1 SO R A 6 FIDR S . BT AR R |
22 %l M IEN-v #1 1L-4 ()& & T f# Thl,Th2
ML DI REIRAS . S L 5 A FRA AU A O h B,
/N RS H TL-4 TFN-y KOV 28 5 A48 8 35 & 1l
A ERAL R 48 F1 72 h B BPEXT BRAH 11L-4 &
W E TFL IFN-y & TR, Ui &= H /N UL
B 9895 PR A 0] L e A8 /N B Thl, Th2 4 i - 4
{38 3 )4y 52 75 B TS FR YT R/ BRAS Y TEN-y
L4 &S —HRRRE BRFEL NN E T
AL TE R FL B 4 S 80 Thl, Th2 240 g 1 F i
AL, DA AR ZE BRI S B M X IR A L . 52
B 207 AT AR 9 TL-4 & &, B IFN-y 19 & &,
HY55 AR 22 5 R B 3 $2 7R 52 24 1A &2 Jr vl
DA #F Thl 2840 i B 9 28 B, 30 ) Th2 240 i
T 0 A G A ISP A R A2 GE R KO

A SR FHFL 5 R s BRAR LN B, R T 52 24
J A 5205 K 3L R /N R S BEMLRE S . FL s R AR A
ANEUI R 15 249 T 3L R 25 I & KBRS AR
FLSCAELT A0 B AN ML AR S 928 R 5 ) AH B AR FH AL
B AIE T 5¢ 24 WAy 52 Jr S 3l aok $ vR L 5 R AR /N B A
P25 T 78 5 50 4R v AR W 4T B A I 7 O NK 4 i
Z G5 M K Ra s Thl 1 The 46 j e 09 Dhhe 1 4
S8 T /N B AR R B R S G, DT A B T 5%
i B R FF TR R 48 B0 4 R R TR S R T S LR Y
WAL BRI E I .
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