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Study on Effects of Soybean Isoflavone on Oleic Acid-Induced
Liver Injury in Rats

GAO Shuang'”, TAN Jinlong'”, LUO Qihui'?, HUANG Chao', LIU Wentao'?, CHEN Zhengli'**

(‘Key Laboratory of Animal Disease and Human Health of Sichuan Province, College of Veterinary Medicine,
Sichuan Agricultural University, Chengdu 611130, China; *Institute of Preventive Veterinary Medicine,
Sichuan Agricultural University, Chengdu 611130, China)

Abstract  To investigate the effect of SIF (soy isoflavone ) on oleic acid-induced liver injury in rats, the rat
model of liver injury was established by injecting oleic acid into tail vein of SD (sprague dawley) rats at 6 weeks
old. Blood biochemical examination, hematoxylin eosin staining, immunohistochemistry and real-time fluores-
cence quantitative PCR were used to explore the liver injury caused by oleic acid and the intervention of soybean
isoflavone, the content of ALT and AST in blood, the morphology of liver tissue, the positive distribution of TNF-a
and IL-6 protein in liver tissue and the transcription level of their mRNA were detected. The results showed that

compared with the basal control group, the content of ALT and AST in the blood of the vehicle control group was
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increased significantly, and the liver cells showed more serious diffuse edema, vacuolation, and a small amount
of necrosis, after SIF intervention, ALT and AST contents in blood of high, middle and low dose groups were sig-
nificantly reduced, and athology of liver cells were significantly improved. The results of immunohistochemistry
showed that compared with the basal control group, the liver cells of the vehicle control group showed high expres-
sion of TNF-a and IL-6, after the intervention of SIF, the expression of TNF-a and IL-6 in the high, middle and low
dose groups decreased significantly. The results of real-time fluorescence quantitative PCR showed that the mRNA
transcription level of TNF-a and IL-6 was basically consistent with the protein expression of immunohistochem-
istry. The above results showed that after continuous gavage for a period of time, different doses of soy isoflavone
can reduced the expression of TNF-a and IL-6 in liver tissue induced by oleic acid, and improved oleic acid induced

liver injury, Further exploration of the exact mechanism of action of soybean isoflavones on oleic acid liver injury

is beneficial to the clinical development and application of SIF.
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Table 1 The sequences of real-time fluorescence quantitative PCR primers

B A S A(5'—3") PR fbp
Gene Primer sequence (5'—3') Product length /bp
TNF-o F: CCA CGC TCT TCT GTC TAC TG 145

R: GC TAC GGG CTT GTCACT C
1L-6 F: CCA CTG CCT TCC CTACTT 499

R: TTG GTC CTT AGC CAC TCC

p-actin

F: GAG GGA AAT CGT GCGTGA C 445

R: CTG GAA GGT GGA CAG TGA GG

Wil &, R IEPIEI(DAB)E: 0 5 A7) 2 =
DU A8 TAE A R A A]; SYBR Premix Ex Tag
II(Tli RNaseH Plus). RNAiso-Plusly [ 5 44 T ¢
(KREYHIR A .
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Table 2 Changes of serum aspartate aminotransferase and alanine aminotransferase content in rats /[U-L™'

)

:iis :"TJiLrlriﬂe Group (n=8/group)
B C L M H

AST content in serum Third day 47.12+£2.30 79.67+5.22 54.97+2.37 54.43+4.47 45.84+3.24
Sixth day 68.84+5.27 58.21+4.71 39.75+0.80 57.20+1.78
Ninth day 53.49+3.26 41.27£3.62 51.59+1.27 81.43+3.03

ALT content in serum Third day 32.71£1.91 65.85+2.43 54.11£1.75 51.28+3.59 39.45+1.51
Sixth day 63.03+1.56 37.42+1.12 30.59+2.41 69.47+4.84
Ninth day 56.06+3.46 32.81+2.30 44.58+2.08 83.51+£3.20

B: ZEAfIRAH; C: VA BEX IR AL, L: ARGRI AL M: i R4 He mofl &4

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group.
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Third day

Sixth day

B: JEREXTIRAL; Co BT IR AL L AR R4 M: PR AL He mfl &l

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group
Bl SEKRRAFALLFEERIGHERE

Fig.1 Observation of liver tissue optical images

B: SRl HEZH Co VA IBERT R A Lo AIGRI 20, M: Rl 4L He Rl —: B 4.
B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group;—: positive product.

E2 SIFFFE3RARFAMEPTNF-0 3 FHHREHEEREEE

Fig.2 Immunohistochemical staining of TNF-a distributing in rat liver cells on the third day after SIF intervention
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B: SEAEXH R AL Co iA ST IR AL Lo AR R4 M: A &2 He Sl —: FHYE~=4.

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group; —: positive product.
E3 SIFFE6RARAMIEFTNF-an i REELEE

Fig.3 Immunohistochemical staining of TNF-a distributing in rat liver cells on the sixth day after SIF intervention

B: FEREGHIEZH; C: VA SERTFRZH; L: ARG &E4H; M: Hh B4 H: S B4, — Bt =4.

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group; —: positive product.
El4 SIFFEIRARIFAIPTNF-03 BRI REHLREE

Fig.4 Immunohistochemical staining of TNF-a distributing in rat liver cells on the ninth day after SIF intervention
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B: Bl A C: W SR R L IR A M: R RS2 ] m7n it —: BHY

Ve 4

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group; —: positive product.
E5 SIFFMSE3IRARATAMPIL-6 SR R EENRERE

Fig.5 Immunohistochemical staining of IL-6 distributing in rat liver cells on the third day after SIF intervention

B: FEREXHIRAL; Co i IR AL Lo ARSI R 4L, M: FR ) 4 He s &

M —: B,

B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group; —: positive product.
Ele6 SIFFEEeRARATAMPIL-6 3G EENRERE

Fig.6 Immunohistochemical staining of IL-6 distributing in rat liver cells on the sixth day after SIF intervention
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B: FEREXT IR ZH; C: VEBERH B, L: AR &4, M: &4 H: mREd; —: =Y.
B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group; —: positive product.
E7 SIFFMEIREARRIFMERIL-6 DA GREANREE

Fig.7 Immunohistochemical staining of IL-6 distributing in rat liver cells after on the ninth day after SIF intervention
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B: Bflixt ML C: BRI, Lo RGRIE A M Al He AR 4. ++P<0.01, SBALILEL; *P<0.05, *P<0.01, SCHLELE; $P<0.01, SLA
FLi; “4P<0.01, SMALLL K .
B: basal control group; C: vehicle control group; L: low dose group; M: middle dose group; H: high dose group. **P<0.01 vs B group; "P<0.05,
#P<0.01 vs C group; P<0.01 vs L group; ““P<0.01 vs M group.
B8 SIFFTA R E /A TNF-0f)FHR D K ERE
Fig.8 The Average integrated optical density of TNF-o after different time of SIF intervention
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El9 SIFFAEREEIL-6H T2 S B
Fig.9 The Average integrated optical density of IL-6 after different time of SIF intervention
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Fig.10 Expression of TVF-a mRNA in rat liver after different time of SIF intervention
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Fig.11 Expression of IL-6 mRNA in rat liver after different time of SIF intervention
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