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Protective Effect of Baicalin on LPS Induced
Inflammatory Responses in Rabbit Mammary Gland Tissue
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Abstract:The aim of this study was to investigate protective effect of baicalin on LPS induced rabbit mastitis. Fifty
healthy rabbits after parturition 7 ~ 10 d were divided into five groups randomly, including mastitis model control group
(LPS,0.25 mg/kg -+ BW) ,baicalin groups with the dose 75,150 and 300 mg/kg + BW respectively,and dexamethasone
(DEX) group with dose of 0.5 mg/kg - BW DEX. LPS was respectively infused into the fourth mammary glands of rab-
bit via the teat duct. In the baicalin and DEX groups,baicalin and DEX were injected through the auricular veins at 48
h,24 h,1 h before LPS infusion and after 8 h,32 h,56 h respectively. The rectal temperature was measured and the au-
ricular veins blood were collected 50 h before,,and 6,12,24 ,48 ;72 h after LPS infusion respectively. The following inde-
xes at different time point were determined: (1) The pathological change of rabbit mammary gland tissues. (2) The ac-
tivities of ALP,LDH , myeloperoxidase (MPO) and N-Acetyl-8-D-Glucosaminidase (NAG) in serum. (3) The levels of
TNF-a,interleukin-1 (IL-1) and interleukin-6 (IL-6) in serum were measured by ELISA. The results showed that: (1)
Baicalin could reduce the histopathological damage. (2) Baicalin could reduce the activities of ALP,LDH,MPO and
NAG. Baicalin group (300 mg/kg + BW) had the best effect of decreasing in the activities of ALP, LDH, MPO and
NAG. (3) Baicalin could reduce the level of TNF-a,IL-1,and IL-6 in serum. The level of TNF-o in serum was signifi-
cantly lower than model control group in 6 h (P <0.05). The level of IL-1 in serum was significantly lower than model
control group in 72 h (P <0.05). The results demonstrated that baicalin can reduce the histopathological damage and
relief body symptom. The highest potent protective effect of baicalin on LPS induced rabbit mastitis was showed at the
dose of 300 mg/kg - BW.
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Table 1  The effects of baicalin on temperature( °C) of rabbits infused with LPS via teat duct

bl " %eh}: i FETE LPS J5 After infusion LPS

Group infusion LPS 6h 12 h 24 h 48 h 72 h
s1 30.15+0.15%  41.21+0.37%  41.01+0.84%  40.020.84%  39.51 £0.20% 39.19 +0. 524
$2 30.48 £0.16%  39.66 £0.674 39.75 £0.613% 39.54 £0.81% 39.40 £0.224 39.37 £0.23%
S3 39.70 £0. 15% 39.50 £1. 137} 40.00 =0. 627 39.60 £0.297% 39.43 £0.12% 39.25 £0.217%
S4 39.55 £0.12% 39.53 £0.27% 39.78 £0.28% 39.38 £0.227% 39.50 £0.17% 39.60 £0.42%
S5 39.75 £0. 14% 39.62 £0. 167 39.86 £0.33% 39.83 £0.29% 39.83 £0.387% 39.65 £0.35%

I : RO B AR RN TR A A N 22 7 B3 (P <0.05)  MIR/NG FRERR ZERALE (P >0.05) . FFVET T AR KRS 7
BEROR A — 8 AR L) 25 5 2% (P <0.05) , MR R E FHRR 2R AR (P>0.05) . F&F,

Note; In the same row,values with different lowercase superscripts indicated significant difference within each group (P <0.05) ,while with same lower-

case letters indicated no significant difference (P >0.05). In the same column,values with different uppercase subscripts indicated significant difference

between groups (P <0.05) ,while with same uppercase subscripts indicated no significant difference (P >0.05). The same as table 2 and table 3.
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B 1

R LR A RIS (H. E 200 x )
Histopathological changes of rabbit mammary gland (H. E 200 x )

Fig. 1
A B RERL IR B-F - JEVE LPS J5 24 h ZUIRZHZ (B BUELXT HEAL; C B4 75 mg/kg » BW 41D 841 150 mg/kg + BW 41 B 854
300 mg/kg + BW 41 ;F: DEX 41) ; G-K: f#{E LPS J5 72h ZUIRZLZ (G A BIXS HRAL  H #5775 mg/kg - BW 41;1: B4 150 mg/kg + BW 41 ;
T #5300 mg/kg - BW 41 ;K. DEX 41)
Note: A : healthy mammary gland ; B-F: Changes of mammary gland tissues after infusion of LPS in 24 h [ B:model control group;C: baicalin group
(75mg/kg « BW) ;D baicalin group (150 mg/kg + BW) ; E: baicalin group (300 mg/kg + BW) ; F: DEX group ] ; G-K: Changes of mammary gland
tissues after infusion of LPS in 72 h [ G:model control group;H:baicalin group (75 mg/kg « BW) ;1:baicalin group (150 mg/kg + BW) ;] baicalin
group (300 mg/kg + BW) ;K:DEX group]

R2 EEZEIIALEET LPS KEMiBFER(LDH,ALP MPO 71 NAG) &R0
Table 2 The effects of baicalin on the activity of serum enzymes ( LDH ALP MPO and NAG) in rabbits infused by LPS via teat duct

i LPS Hif

Before

HETE LPS J5 After infusion LPS

infusion LPS

6 h

12 h

24 h

48 h

72 h

LDH(U/L) S1 232.01 +47.674 490.62 +53.495  582.90 +£39.09% 500.18 £23.03% 432.35 +23.03%  549.68 +40.96%
2 228.71 £49.55% 275.15 £15.45% 221.32+51.774 231.62 +41.83% 268.71 +13.27% 271.44 +16.49%,
S3 266.67 +35. 18y 322.16 £12.79% 185.84 +28.09% 184.18 +46.443 219.86 +39.05% 224.67 +12.70%
S4 288.50 £21.42% 278.07 £28.37% 192.95 +27.87% 169.43 +30.81% 180.31 £15.08% 302.21 +25.29%,
S5 299.83 £5.49%  230.41 £19.72% 205.22 £29.12% 243.83 +38.36% 244.43 +27.81%  207.13 +8.58}

ALP(U/L) S1 42.29+9.78%  100.73 £25.56% 156.82 +21.81%  94.79 +8.48%  94.21 +8.69% 72.82 £7.22%
S2 47.57 £2.47%  43.71+£9.24%  40.80+5.229  28.94=1.17%  49.05+7.40%  49.80 +11.983%,
S3 45.31+7.35%  36.94x4.717  39.48 £7.46  24.20£8.25Y  21.23+9.21% 27.10 £4.24
S4 49.67 £9.57%  39.66 +8.30%  39.84 +3.84%  28.41£6.05%  29.86 +6.86} 35.43 +£2.25%
S5 46.21 £3.44%  48.33 £1.48%  34.10+7.07%  33.12=27.17%  39.10£3.61%  46.52 +0.71%;

MPO( U/L) s1 198.88 £32.44% 469.17 +134.52% 766.90 +31.74% 903.41 £68.74% 931.33 £40.354  776.95 +55.75%
s2 175.14 £30.88%  389.21 +65.42%  630.11 +41.47% 877.24 +61.39% 807.02 £80.83%  566.77 +83.42%
S3 167.57 £26.91%  293.37 +29.71% 361.68 +41.70% 417.23 +65.93% 395.53 £41.93%  195.53 +57.58%
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FETE LPS R #EVE LPS J5 Afier infusion LPS
Before
infusion LPS 6h 12 h 24 h 48 h 72 h
4 164.37 £35.42%  278.98 +57.88%  273.56 £51.36% 214.15 £36.97% 161.93 £17.06%  238.26 +52.26%
S5 155.48 £8.91%  288.24 +28.76% 258.88 £29.91% 181.73 £19.59% 158.93 +18.99%  180.85 +11.81}
NAG(U/L) sl 84.81+1.314  98.62£4.77%  91.92%5.77%  126.15%9.31}  96.35 +8.98} 98.41 +7. 833
2 83.38 +2.13%  89.29+7.065  79.23 +2.56%,  97.54 £3.72%,  71.83 +1.09%, 52.44 +1.89%
3 84.55+8.41%  97.12£4.31%  85.03 £6.71% 87.5+5.28% 90.91 +3. 443 83.27 +2.995
4 83.27 £3.16%  52.05+5.054  60.85+6.18%  58.85£2.25%  44.87 £2.58% 51.35 +£3.87%
S5 82.54 £5.01%  62.85+1.56  67.57 +4.78%  72.31x1.73%  59.62 +2.02% 39.81 +5.084

2.4 EHEEWIALEEE LPS REmiE e A4
B E F ( TNF-o IL-1 FA IL-6 ) 7K T B9 2% 1

e 3 Fron, BETE LPS J5, S1 41 1375 o TNF-a
IL-1 A1 IL-6 7K % A T 484k, Hor TNF-o il IL-6
IKOPHETFE G A, TL-1 KO Se R G s, S2 ~
S4 UTEMEVE LPS J5, i & 4% TNF-o fi1 IL-1 7K 5F

TR S T —E IR AL, X IL-6 iR iy 4
RORAE IR . S5 418 & % 1My TNF-o [ IL-1 Al
IL-6 7K - T 3 (0 410 il 85 R BH 42, TNF-o 7K SF- 11 TL-1
KA 50AE 48 .72 h #58 S1 HRRAG, HE R B EH (P <
0.05),

*3 BEEZEXILEET LPS REMFPELAMEF (TNF-o IL-1 F0 1L-6) /K FHIF 0
Table 3  The effects of baicalin on the level of pro-inflammatory cytokines ( TNF-o¢ \IL-1 and IL-6) in rabbits infused by LPS via teat

duct

T LPS R
Before

HEVE LPS J5 After infusion LPS

infusion LPS 6 h 12 h 24 h 48 h 72 h
TNF-o( ng/mL) s 63.83+8.83%  75.67+9.373  70.94+4.87%  66.31£6.69% = 63.80+6.42%  60.36 +1.34%,
s2 63.89£5.71%  61.78 £2.95%,  58.19+2.32%  68.38+3.39%  66.24 +1.87%  55.99 +6.69%,
S3 69.31£6.54%  61.99£4.39%,  72.68 +7.97%  68.81 £4.48%  60.39 £5.08} 67.45 +6.443
S4 64.33£4.39%  63.25+8.18%,  61.17+5.01%  64.46+5.85,  64.45 +8.85} 70.12 +2.45}
S5 64.21 £5.62%  55.33+7.79%  69.73+1.165  60.01 £7.53%  43.80 +4.143 49.06 +4.05%
IL-1 ( pg/mL) s1 691.29 +48.69%  680.75 £28.41%  565.47 +39.26% 593.85 +39.85%, 679.23 £34.62%  750.88 +12.59%
s2 663.20 +14.86% 644.99 £31.48% 643.56 +39.96% 580.99 +51.41%, 623.69 +17.87%  563.11 £43.23%
S3 664.01 £26.25% 590.58 +18.49% 619.42 +36.71% 648.41 +29.04% 648.03 £35.20%  649.55 +16.224,
4 628.65 +35.64%  629.67 +15.72%  615.01 £10.28% 520.99 +11.08%; 586.68 £21.05%; 576.87 £35.25%
S5 634.86 £19.99%  600.49 £28.37% 639.09 +32.89% 486.25 +11.43% 450.56 £34.17%  527.60 =5.89%
IL-6 ( pg/mL) S 675.75 +16.47%  686.68 = 11.95% 753.16 +34.543 754.86 +26.49%, 717.37 £39.75%  627.94 +28.79%
s2 641.76 £20.54% 665.76 +10. 123, 676.32 £39.323 675.26 +13.84%, 681.28 £23.19%  648.25 +27.81%
S3 745.95 +37.88%  656.39 £23.20%, 799.15 £42.683 740.06 +27.56%, 755.43 £18.83%  715.59 +18.35%
S4 770.12 £41.12%  829.91 £47.02% 810.01 £53.21% 847.69 +23.73% 769.74 £21.674  661.52 +14.28%
S5 707.78 £20.59% 501.71 £37.42% 486.41 £36.95% 636.74 +27.52% 624.18 £33.33%  464.81 +15.32%

3 iR

o RAYEANMIL T —

IR A, AL AR

LPS i A F U SR RAE RS, RN =L 1L-1 |
IL-6 71 TNF-o 254i 22 200 PR 5, Tk 2643 52 240 Jfd [
TAERIT AL Fo i i AL 19 i e 4 it

FIp REA5 , DT el Ao LR ol o T M o 1ffL LR
W I, T AL A 8 AT, 4045 LDH |
ALP \MPO \NAG “§fiff, LDH 27 /e T AL N,
YFUIR AR RN, LDH 35 1o {3l 8 25 3 5246
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