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Anti-damage effects of goat rumen epithelial cells induced
by lipopolysaccharide
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PAN Yuel?#, ZHONG Xiaojun'?, MA Yuehui®, HUO Junhong*?*

(1.Institute of Animal Science and Veterinary Medicine, Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi
330200, China; 2.Jiangxi Province Key Laboratory of Animal Green and Healthy Breeding, Nanchang, Jiangxi 330200,
China; 3.College of Animal Science and Technology, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
4.College of Animal Science and Animal Medicine, Tianjin Agricultural University, Tianjin 300191, China; 5.Institute of
Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Goat rumen epithelial cells (GRECs) were cultured in medium containing 1 pg/mL of LPS for 3 h, 6 hand 9 h
to detect cell viability, antioxidant indices, genes expression of inflammatory factors and tight junction protein. The
results showed as follows: 1) The viability of GRECs in the group treated with LPS for 3 h was significantly lower than
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that in groups treated with LPS for 6 h and 9 h, but there was no significant difference in GRECs activity between groups
treated with LPS for 6 h and 9 h. 2) The glutathione peroxidase (GSH-PX) activity of GRECs treated with LPS for 3 h
was extremely significantly lower than that in cells treated with LPS for 6 h and 9 h (P<0.01), whereas the
malondialdehyde(MDA) content, on the contrary, was extremely significantly higher in cells treated with LPS for 3 h.
The superoxide dismutase (SOD) and catalase (CAT) activities of GRECs significantly increased and the reactive oxygen
(ROS) concentration extremely decreased with the prolongation of LPS treatment time. 3) The relative expression levels
of TNF-a and IL-15 in GRECs treated with LPS for 3 h were significantly higher than that in cells treated with LPS for 6 h
and 9 h. The relative expression of IL-/f was significantly decreased with the extension of LPS treatment time. The
relative expression levels of IL-6 had no significant difference among all group. 4) The distribution of ZO-1 was low in
GREC:s treated with LPS for 3 h, but increased with the extension of LPS treatment time. The relative expression levels
of Claudin-1 in GRECs treated with LPS for 3 h were significantly higher than that in cells treated with LPS for 6 h and 9 h.
The results showed that the GRECs could alleviate oxidative damage by improving their own antioxidant and
anti-inflammatory capacities with the extension of LPS treatment time, then improve barrier function of the cells.

Keywords: lipopolysaccharide; goat rumen epithelial cells; oxidation resistance; anti-inflammatory effect; tight junction
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B b 2 st . anin AR A
PR S LR B, HAA TR LRI E =Y
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B ILR R SR, JFH PBS WEUE 2 Ik, FEIIAR
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7%3. 6. 9hJ&, BEFLINA 10 uL CCK-8 {FW, £
WA IR 3h 5, BRI E 450 nm &b i
JfE, S CCK-8 il G G = RAEWE ARG R A
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Ja WAL, e nt i AR W TR g TR
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Table1 Primer sequences for PCR
KA el SIHIFH1(5-3") K JE Ibp
IL-1p XM_013967700.2 GAAGAGCTGCACCCAACA; CAGGTCATCATCACGGAAG 172
IL-6 NM_001285640 AGATATACCTGGACTTCCT; TGTTCTGATACTGCTCTG 80
TNF-a NM_001286442 TGGTTCAGACACTCAGGT; CGCTGATGTTGGCTACAA 75
Claudin-1 XM_005675123 CACCCTTGGCATGAAGTGTA; AGCCAATGAAGAGAGCCTGA 216
GAPDH XM_005680968.2 CAAAGTGGACATCGTTGCCA; TGGAAGATGGTGATGGCCTT 156
1.2.4 RFEEEEEG Z0-1 e9n PEZRHTIEGE  LPS 4 3 h 1Y) GRECs {1 B Ik F

¥ 510°/4~/mL GRECs 4% 6 fLik, EF
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THURAAE 2 . T 4% 25 EE E 30 min, i
FH PBS %1k 3 . FH 3% il i % i 35141 30 min,
FEMLAE, iR ZO-1 —¥t, JUE 4 “CukAm &t
o PBSIHE 3K, Mtk ryOt—ht, = ikikk
JEIFE 1 h. PBS ik 3 ¥k, DAPI i 44 5 min,
PBS ¥t 3 ¥k, . RIHZO0 B gL,
1.3 HBLESHH

K 2880 S L R A ek . 7R
IBM SPSS Statistics 21.0 #{4 F#17 ANOVA H[A
00T, HEH] LSD B T2 E AL,

2 GR55H
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Fig. 1 Viability of GRECs at different times after LPS treatment
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Table 2 Oxidation resistance of GRECs at different times after LPS treatment

Ak LDH i/ SOD i1/ GSH-PX i1t/ CAT it/ ROS & &/ MDA & &/
mf1al/ h Ui (UmL?) (UmL?) (UmL?) (RFU mL™) (nmol mL-?)
3 6.1540.35 (5.0940.27)Bc (21.0026.18)B (2.4540.16)Bc (67.8340.81)A (6.7120.11)A

6 5.39+40.68 (7.4640.15)Ab (25.4141.19)A (3.3920.11)Ab (48.4640.11)B (5.2240.17)B

9 4.7640.33 (8.3240.23)Aa (26.1040.30)A (4.0620.17)Aa (45.9740.25)C (4.9440.03)B

RIS AN ] 7B R AL B B ) 22 S A S22 L (P < 0.05, P<0.01).
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Table 3 Gene expression of inflammatory cytokines in GRECs
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