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Protective effect of syringin on LPS/D—-GalN induced acute liver injury
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Abstract: This experiment was to explore the protective effect and potential mechanism of syringin ( SY) on LPS/D-GalN induced acute
liver injury in mice. 40 Kunming mice were used and randomly divided into four groups: the normal control group ( NC) the LPS/D-GalN
model ( LD) group the SY low dose ( LSY+ LD) group and the SY high dose ( HSY + LD) group with 10 mice in each group. The LSY +
LD group and the HSY + LD group were given SY (25 and 50 mg/kg respectively) by intraperitoneal injection. The NC group and the LD
group were intraperitoneally injected with the same amount of normal saline for 3 days. One hour after the preventive administration on the
third day LPS/D-GalN was intraperitoneally injected to establish a model of acute drug—induced liver injury. 6 hours after modeling blood
samples were collected from the ocular vein of the experimental mice which were then killed. Then the activities of serum alanine amin—

otransferase ( ALT) and aspartate aminotransferase ( AST) were detected and the levels of superoxide dismutase ( SOD)  glutathione reduc—

tase ( GSH) and catalase ( CAT) in liver homogenate were detected to observe the level of oxidative stress in the liver. Next liver tissue sec—

©2022-05-17; ©2023-02-21
( AB19245037) ; (20212138)

E-mail: shb2009@ gxu. edu. cn;
E-mail: ligonghe@ 163. com.



2023 55 4 - 121 -

tions were made and stained with hematoxylin and eosin ( HE) . The immunohistochemical sections of NF— kBp65 were made to observe acti—
vated NF- kBp65 in the nucleus state. Finally the IL-6 and IL-18 and TNF- « Levels of inflammatory factors in liver homogenate were de—
tected by ELISA. The results showed that the levels of AST and ALT in the LD group were significantly higher than those in the NC group
( P<0.01) . Severe hemorrhage of the hepaticducts and blood vessels the massive substantive necrosis of the liver and the fragmentation and
disintegration of nucleus were observed. The levels of SOD GSH and CAT in the liver decreased significantly ( P<0. 05) . The amount of
NF-kBp65 nucleus increased. The inflammatory factors IL-6 IL-18 and TNF- « in the liver increased significantly ( P<0.01) . The SY
group had a significant reduction in the activities of AST and ALT in the serum ( P<0. 05) . The pathological changes in the liver tissue were
significantly reduced and the activities of SOD and CAT in the liver and the level of GSH were significantly increased ( P<0.05) . NF-
kBp65 nuclear transfer was inhibited and the IL-6 and IL-18 TNF- « Levels were significantly reduced ( P<0. 05) . The above results in—
dicated that SY (25 and 50 mg/kg) had a protective effect on LPS/D~-GalN induced liver injury in mice and it was dose—dependent. Iis
mechanism was similar to that of SY increasing the activity of antioxidant enzymes and was related to the inhibition of production of inflam—
matory factors.

Keywords: syringin; LPS/D-GalN; acute liver injury

( CAT) ;
. . . IL-1B. IL-6. TNF-a. ELISA
\ : ( HE)
2 ; ( NF - kBp65) .
( LPS) ( APAP) ( ) DAB
2
( ROS) 1.2
( GSH) 4 40  SPF (22+2) ¢
-6 (IL-6) . -18 (IL-
1B) . a ( TNF-a) 1 12 h
4 g/
p65 ( NF-kBp65) (25+2) C.
NF-«kBp65 1.3
DNA 1.3.1
40 4 10
(NC) . (LD) . ( LSY+LD)
0 o . (HSY+LD) . .
25 mg/kg. 50 mg/kg
. . . . NC. LD
R . o 3 1h LD . LSY+LD
. . HSY+LD LPS/D-GalN( 30 pg/kg+
. 13 250 mg/kg) NC - LPS/D-GalN
. 6 h 2h
-4 C 12h -4°C. 3000 g
-80 C;
1 4% EP
-80 °C o
1.1 1.3.2
( 98% AST. ALT ;
); LPS. D- ( D-GalN) GSH SOD. CAT .
; (ALT) . 1.3.3 ELISA

(AST) . GSH. (SOD) .



° 122

Animal Husbandry & Veterinary Medicine

2023 Vol. 55 No.4

3 min. o
IL-6. IL-18+ TNF-« o 1.3.6
1.3.4 IBM SPSS Statistics 26
ANOVA 7 P <0.05 ;
GraphPad Prism 8 + Image] o
5 pm 60 C
2 h " 2
( HE) 95% 100% 2.1 AST. ALT
1 min I I 1A LD NC AST
30 min o (P<0.01) LSY+LD. HSY+LD
1.3.5 LD AST ( P<0.01) ,
1B LD NC ALT (P<
; (pH = 0.01) LSY+LD. HSY+LD LD ALT
7.4) 3% ( P<0.01); HSY+LD LSY+LD
25 min ; BSA N ALT (P<0.01) AST
4 °C PBS 3 ( 5 min) o
50 min ( HRP ); DAB N
LD NC # P<0.05 ## P<0.01; LSY+LD HSY+LD * P<0.05 * % P<0.01;
LSY+LD HSY+LD . P<0.05 ~ P<0.01.
1 ALT. AST
2.2 LD SOD  CAT . GSH
SOD. GSH. CAT 2 o LD NC (P<0.05 P<0.01); HSY+LD LSY+LD
SOD  CAT . GSH SOD. GSH (P<0.05 P<
(P<0.05); LSY+LD. HSY+LD 0.01) CAT o

2 SOD (A). GSH (B). CAT (C)



2023 55 4

2.3 IL-1g. IL-6. TNF-«
IL-18+ IL-6. TNF-a
3 L. LD NC
IL-1B. IL-6. TNF-o

3 IL-1B (A).IL-6 (B) . TNF-a (C)

2.4
4
NC
; LD
A. NC ; B.LD
A, B. C. D

4

2.5 NF-kBp65

NF-kBp65
o LD NF-kBp65

( P<0.01); LSY+LD. HSY+LD LD
18+ IL-6. TNF -«
(P<0.05 P<0.01); HSY+LD LSY+LD
IL-1p (P<0.01) IL-6. TNF-a
. LSY+LD. HSY+LD SY
; C.LSY+LD ; D. HSY+LD
100x 400x;
(HE 100 x. 400x)
( P<0.01) LSY+LD . HSY+LD
5 NF - kBp65 (P<0.01); HSY+LD
LSY+LD (P<0.01) o

=123 -



Animal Husbandry & Veterinary Medicine

2023 Vol. 55 No.4

‘124
A. NC ; B.LD ; C. LSY+LD ; D. HSY+LD
5 SY NF-1Bp65 ( DAB 100 x. 400x)
3
ALT=3 ( ULN)
( drug—induced liver injury DILI) LPS/D-GalN (30 pg/kg+
. . 250 mg/kg) o NC
; LD AST. ALT
ALT=3 ULN LSY+LD HSY+LD AST. ALT
N N ; LD
2t LPS/D-GalN
LPS/D-GalN SOD. CAT GSH
o ROS
LPS/D - GalN (30 ~ 100 wg/kg LPS+ 600 ~ ;
700 mg/kg D-GalN) ROS
L 600 ~700 mg/kg 0
D-GalN LPS/D-GalN  SOD. CAT
D~ GalN o GSH ; LD
LSY+LD . HSY+LD SOD. CAT

(

i .



2023 55 4 * 125 -
GSH SY LPS I 2020
43 (5): 1217-1221.
9 LI B CHENG Z SUN X et al. Lonicera caerulea L. Polyphenols
o LPS/D o : . . .
alleviate oxidative stress—induced intestinal environment imbalance
~GalN LPS and lipopolysaccharide—induced liver injury in HFD-Fed rats by reg—
Toll -4 ( TLR4) TLR4/ ulating the Nif2/HO-1/NQO1 and MAPK pathways J . Molecular
MYDS88 NF-kBp65 S536 Nutr Food Res 2020 64 (10): e1901315.
DNA 10  ZHANG H GU H JIA Q et al. Syringin protects against colitis by
ameliorating inflammation ] . Arch Biochem Bio Physic 2020
680: 108242.
IL-6 IL- IB‘ TNF-a 11 LIUY ZHU X TONG X et al. Syringin protects against cerebral
B NF - KBP65 ischemia/reperfusion injury via inhibiting neuroinflammation and
NC LD TLR4 signaling J . Perfusion 2021 2021: 1951878193.
NF-kBp65 12 AVENTURADO C A BILLONES J B VASQUEZ R D et al. In
M=6- IL—IB\ TNF-q ovol 'dl?d in silico evaluation of the anti — angiogenic potential of
syringin ] . Drug Des Devel Ther 2020 14: 5189-5204.
; SY NF_KBp65 13 SHEN Z YANG C ZHU P et al. Protective effects of syringin
IL-6. IL- IB » TNF-« against oxidative stress and inflammation in diabetic pregnant rats via
SY NF-kBp65 TLR4/MyD88/NF — kappaB signaling pathway ] Biomed
Pharmacother 2020 131: 110681.
14 TAN ] LUO J MENG C et al. Syringin exerts neuroprotective
’ effects in a rat model of cerebral ischemia through the FOX03a/NF-
LPS/D-GalN kB pathway ] . International Immunopharmacology 2021 90:
107268.
NF—KBp65 15 DAIR NIUM WANG N et al. Syringin alleviates ovalbumin—in—
11.-6. IL_IB‘ TNF -« duced lung inflammation in BALB/c¢ mice asthma model via NF -
kappaB signaling pathway J . Environ Toxicol 2021 36 ( 3):
° 433-444.
16 KUNA L BOZICT KIZIVAT T et al. Models of drug induced liver
injury ( DILI) - current issues and future perspectives J . Curr
Drug Metab 2018 19 (10): 830-838.
1 TREFTS E GANNON M WASSERMAN D H. The liver J . Cur— 17 REAL M BARNHILL MS HIGLEY C et al. Drug—induced liver
rent Biology 2017 27 (21): R1147-R1151. injury: highlights of the recent literature J . Drug Sat 2019 42
2 ZHANG Y XUE W ZHANG W et al. Histone methyltransferase (3): 365-387.
G9a protects against acute liver injury through GSTP1 ] . Cell 18
Death Different 2020 27 (4): 1243-1258. C .
3 RANNEH Y AKIM A M HAMID H A et al. Stingless bee honey 2012.
protects against lipopolysaccharide induced —chronic subclinical sys— 19 .
temic inflammation and oxidative stress by modulating Nrf2 NF-kB J. 2019 28 (1): 48-50.
and p38 MAPK J . Nutr Metabol 2019 16 (1): 15. 20 ZHANG T CHENY ZHAN Z et al. Oridonin alleviates D—GalN/
4 European Association for the Study of the Liver. EASL clinical prac— LPS~induced acute liver injury by inhibiting NLRP3 inflammasome
tice guidelines: drug—induced liver injury J . J Hepatol 2019 J . Drug Dev Res 2021 82 (4): 575-580.
70 (6): 1222-1261. 21 YANG S KUANG G ZHANG L et al. Mangiferin attenuates LPS/
5 GARCIA-CORTES M ROBLES-DIAZ M STEPHENS C et al. D-GalN~-induced acute liver injury by promoting HO~1 in Kupffer
Drug induced liver injury: an update J . Arch Toxicol 2020 94 cells J . Front Immunol 2020 11: 285..
(10): 3381-3407. 22 WANGH WEIX WEIX etal. 4-hydroxybenzo d oxazol-2
6 LIJ YIN P GONG P et al. 8—Methoxypsoralen protects bovine (3H) -one ameliorates LPS/D-GalN~-induced acute liver injury by
mammary epithelial cells against lipopolysaccharide—induced inflam— inhibiting TLR4/NF-kB and MAPK signaling pathwaysin mice ] .
matory injury via suppressing JAK/STAT and NF-kappaB pathway Int Immunopharmacol 2020 83: 106445.
J . Microbiol Immunol 2019 63 (10) : 427-437. 23 Caspase3/
7 ZHANG Z TIAN L JIANG K. et al. Propofol attenuates inflamma— Bax/Bcl-2 LPS/D - GalN
tory response and apoptosis to protect d-galactosamine/lipopolysac— J . 2021 48 (3): 4365-4369.
charide induced acute liver injury via regulating TLR4/NF-kappaB/ 24
NLRP3 pathway ] . Int Immunopharmacol 2019 77: 105974. I . 2021 48 (10):
8 3845-3854.



° 126 ¢

Animal Husbandry & Veterinary Medicine

2023 Vol. 55 No.4

25

26

27

28

29

30

YAND LIUHL YUZ]J etal BML-111 protected LPS/D-
GalN-induced acute liver injury in rats J . Int J Mol Sci 2016
17 (7): 1114
WANG W WU L LI Q etal. Madecassoside prevents acute liver
failure in LPS/D - GalN —induced mice by inhibiting p38/NF - kB
and activating Nrf2/HO-1 signaling ] . Biomedicine & pharmaco—
therapy 2018 103: 1137-1145.
VONGLORKHAM S

LPS/D-GalN I

2020 37 (3): 356-361.
LIR YANG W YINY et al. Protective role of 4=Octyl itaconate
in murine LPS/D—-GalN-induced acute liver failure via inhibiting in—
and apoptosis ] . Oxid Med Cell
Longev 2021 2021: 9932099.
HUANG S MO C ZENG T et al. Lupeol ameliorates LPS/D -

flammation oxidative stress

GalN induced acute hepatic damage by suppressing inflammation and
oxidative stress through TGFB1—Nrf2 signal pathway
(Albany NY.) 2021 13 (5): 6592-6605.

BIAN X LIU X LIU ]

J . Aging

et al. Hepatoprotective effect of
chiisanoside from Acanthopanax sessiliflorus against LPS/D—GalN—

induced acute liver injury by inhibiting NF—kappaB and activating

31

32

33

34

35

Nrf2/HO-1 signaling pathways ] . J Sci Food Agric 2019 99
(7): 3283-3290.

WANG X WU L ZHANG Q et al. Methyl 3 4-dihydroxybenzo—
ate protects against D—GalN/LPS—induced acute liver injury by in—
hibiting inflammation and apoptosis in mice J . J Pharm Pharma-
col 2019 71 (7): 1082-1088.

JIAY LUH PENGY et al. Oxyresveratrol prevents lipopolysac—
charide/D—galactosamine—induced acute liver injury in mice ] .
International immunopharmacology 2018 56: 105-112.

PENG Z GONG X YANG Y et al. Hepatoprotective effect of
quercetin against LPS/D-GalN induced acute liver injury in mice by
inhibiting the IKK/NF-kappaB and MAPK signal pathways J . Int
Immunopharmacol 2017 52: 281-289.

ZHENG X HU X MA B et al. Interleukin—35 attenuates D —
galactosamine/lipopolysaccharide—induced liver injury via enhancing
interleukin—10 production in Kupffer cells ] . Frontiers in Phar—
macology 2018 9: 959

LVH YANGH WANG Z et al. Nrf2 signaling and autophagy are
complementary in protecting lipopolysaccharide/D — galactosamine —

induced acute liver injury by licochalcone A ] . Cell Death Dis
2019 10 (4): 313.



