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The protective effect of Polygonum perfoliatum L. on acute liver injury in
rats was studied based on the SIRT6/NF-kB signaling pathway
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Abstract: To explore the protective effect of total flavonoid from Polygonum perfoliatum L. (TFP) on acute liver injury in-
duced by carbon tetrachloride ( CCl,) in rats and explore its mechanism. The 70 female SD rats were randomly divided into 7
groups according to their body weight : normal group, TFP control group (200 mg/kg) , CCl, model group, CCl, + silymarin
group (120 mg/kg) and CCl, + TFP high,middle and low dose groups (200,100,50 mg/kg) ,with 10 rats in each group.
The normal group and the CCl, model group were treated with distilled water (8 mL/kg) ,and the other groups were treated
with corresponding doses of drugs once a day for 10 days. After the last administration, except the normal group and TFP con-
trol group,the other groups were intraperitoneally injected with 12% CCl, olive oil solution (5 mL/kg) to establish the model
of acute liver injury. After fasting for 16 hours,the blood of the eyeball was taken and the liver tissue was collected. The liver
function and oxidative stress in serum were detected by biochemical method, the level of inflammatory factors in liver tissue
was detected by enzyme-linked immunosorbent assay ( ELISA) ,the expression of STRT6/NF-xB pathway related protein in
liver tissue was detected by Western blot, the pathological changes of liver tissue were detected by HE staining, and the ex-
pression level of p-NF-«B p65 in liver tissue was observed by immunohistochemistry. The results showed that TFP could im-

prove the index of liver function and the condition of liver injury, increase the ability of antioxidation and the expression level
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of SIRT6 protein,and decrease the expression of inflammatory factors and NF-xB and other related proteins in tissue. The re-

sults of this study suggest that TFP has a protective effect on CCl,-induced acute liver injury in rats,and its mechanism may

be related to the inflammatory response and antioxidation mediated by SIRT6/NF-xB pathway.

Key words : total flavonoids from Polygonum perfoliatum L. ;CCl, ;acute liver injury ; SIRT6 ; NF-xB ;inflammatory reaction
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%1 TFP XKRIMEH ALT AST BIS408 (x £5,n = 10)

Table 1  The effects of TFP on the serum ALT and AST (; +s,n=10)

451 F 4t Dose ALT AST

Group (mg/kg) (1U/L) (1U/L)
1E%# Normal - 76.88 +6.22 38.58 +4.02
TFP X & TFP control 200 80.32+7.13 39.65+3.98
CCl, #i%1 CClymodel - 305.15 £29.22* 141.68 +13.79*
CCl, + /K K#[ZE CCl, + silymarin 120 220.17 +21.66 * * 99 64 +10.78 * *
CCly + TFP &3t CCly + TFP-high 200 149.57 +13.88 " 65.18 +7.13 "~
CCl, + TFP F15# CCl, + TFP-medium 100 210.88 £20.78 * * 95.89+£9.23* *
CCl, + TFP {£5 4 CCl, + TFP-low 50 276.45 £26.38 * 128.19 £12.53*

TE: 5IER AN, ™ P <0.01; 5 CCl, BEAIGIAIEL, * P <0.05;* * P <0.01,
Note ; Compared with control,™P <0.01 ; Compared with CCl;model, * P <0.05; * * P <0.01.

%2 TFPXARIMER ALP TBIL,y-GT BN (x +5,n =10)
Table 2 The effects of TFP on the serum ALP,TBIL and y-GT (; +s5,n=10)

415 F 4 Dose ALP TBIL ~y-GT

Group (mg/kg) (U/L) ( pmol/L) (U/L)
1E% Normal - 110.73 £10.37 4.58 +0.44 3.57 £0.33
TFP % & TFP control 200 113.78 +11.21 4.46 £0.41 3.49 £0.35
CCl, #5%1 CClymodel - 225.38 +22. 14" 14.18 £1.39" 5.42 +0.49%
CCl, + 7K &2 CCl, + silymarin 120 177.19 £17.27* * 10.03 +1.01** 4.75+0.46* "
CCl, + TFP &7 CCl, + TFP-high 200 132.15+£13.05** 6.16 £0.59 * * 3.98 £0.38* *
CCl, + TFP 154 CCl, + TFP-medium 100 173.89 +16.98 * * 9.72+0.95* * 4.66+0.41*"
CCl, + TFP {5 CCl, + TFP-low 50 204.05 +19.65* 12.88 £1.19* 5.01 +0.46

3.3 TFP 3t CCl, B2 WMHMH KR MF T-SOD,

GSH-Px #1 MDA HIE0H

RN 3 PR, HIEE AR L AR KRR
78 T-SOD F1 GSH-Px 14 g R AL, MDA 7K i %%
FFEn  TFP %) HE2H T-SOD  GSH-Px 4 #1 MDA 7K

TG Lo S L, TFP & ) 4
MDA 7K 2 AL (P <0.01),T-SOD Fl GSH-Px
Wk 2 TH i (P <0.01) . TFP {i% ] £k 41 MDA 7k
AL (P <0.05) , T-SOD Fil GSH-Px i 14 15 ( P
<0.05),

%3 TFP Xt AR LS MDA T-SOD #1 GSH-Px By 240 (x +5,n =10)
Table 3 The effects of TFP on the serum MDA, T-SOD and GSH-Px (; +s,n=10)

20 51 48 Dose T-SOD GSH-Px MDA

Group (mg/kg) (U/mL) (U/mL) (nmol/mL)
iE# Normal - 232.17 £21.85 250. 66 £22.78 5.36 +0.51
TFP %} & TFP control 200 237.35 £20.56 245.36 +23.89 5.43 +0.53
CCl, #%1 CCl, model - 148.67 £15.72% 168.74 +17.03% 12.18 +1.13*
CCl, + /K &#[ZE CCL, + silymarin 120 189.96 +17.98 * 213.06 +20.18 * 8.09 +0.78 *
CCl, + TFP &5 CCly + TFP-high 200 216.31 +£19.64 "~ 225.01 £22. 16 * 6.38£0.61 "
CCl, + TFP i34 CCl, + TFP-medium 100 189.65 £17.97* * 208.92 £17.93* 8.53+0.82% "
CCl, + TFP {£5 4 CCl, + TFP-low 50 170.17 +15.68 * 193.23 £15.15* 11.05 +0.97 *




1822 KERF=YIBER ST K

Vol. 32

3.4 TFP 3t CCl, B 2 MERFH {5 KR Mm% TNF-
o JL-18 #0 IL-6 & 2RI

ZERANR 4 PR, 5 IR R AR G, BORLZH KR
TNF-a IL-18 F1 IL-6 &t 55 (P <0.01), 5

BRERUZ LA, TFP 5 R & 2 TNF-o  IL-18 il IL-6

P E R (P <0.01)  TFP {50 4 R 1L-6 %
WG T2 A, INF-a IL-18 & B FEAL (P <

0.05).

%4 TFP Xt ARME R TNF-a IL-18 F1 IL-6 & BHISM (v 5,0 =10)
Table 4 The effects of TFP on the serum TNF-«,IL-18 and IL-6 (; +s5,n=10)

415 4k Dose TNF-a I-18 1.6

Group (mg/kg) (pg/mL) (pg/mL) (pg/mL)
E# Normal - 43.83 +4.18 35.59 £3.46 38.56 £4.32
CCl, #% CCl, model - 122.25 +12.16* 132.73 £13.25% 140.49 +14.03%
CCl, + /K K#[FE CCly + silymarin 120 95.67 £9.28 " * 102.13 £9.71* 106.14 £9.97 * *
CCl, + TFP &7 CCl, + TFP-high 200 56.24 £5.11** 59.12+5.76** 68.45 +6.73**
CCl, + TFP thi5 4 CCl, + TFP-medium 100 92.23 +8.97* 96.14 £9.24** 98.75 +9.86* *
CCl, + TFP {&5]# CCl, + TFP-low 50 110.86 +10.44* 118.93 £12.07 * 128.88 +12.53

3.5 TFP 3t CClL, HRMHRHGARFARRES
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HE Je 25 0 BoR , IEH 4R T/ 454 58
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& 1 HE @IE TFP 3 2R G K RAFHLRIER LR (HE, x 100)
Fig. 1 Effects of TFP on the hepatic histopathology in acute liver injury rats( HE, x 100)
WAL TEH# 4 ;B CCl, F1I4 ;C. CCl, + 7K KBTZE 4] 120 mg/kg; D. CCl, + TFP &5 4 200 mg/kg; E. CCl, + TFP |41 100 mg/kg;F.
CCly + TFP {51 & 4H 50 mg/kg, F[Al, Note:A:Normal group;B:CCl,model group;C:CCl, + silymarin group;D:CCl, + TFP high dose group;

E:CCl, + TFP middle dose group;F:CCl, + TFP low dose group,the same below.
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2 TFP X 2 MRHR G K REFERAH p-NF-«B p65 RikHyFZME (THC, x200)
Fig. 2 Effects of TFP on p-NF-«B p65 expression in acute liver injury rats liver tissues (IHC, x200)

F5 TFP ARG K RBFAL S p-NF-<B p65 FiAHIRM (v £ 5,0 =10)
Table 5  Effects of TFP on p-NF-xB p65 expression in acute liver injury rats liver tissues (x +s,n=10)

A5 4k Dose p-NF-«B p65 Yo i
Group (mg/kg) The Optical density of p-NF-xB p65
F# Normal - 45 124 4 356
CCl, %1 CClymodel - 96 453 +9 525
CCl, + 7K €82 CCl, + silymarin 120 75354 £6 949+ *
CCl, +TFP B 5|4k CCl, + TFP-high 200 56 785 +5 429" *
CCl, + TFP 5|5 CCl, + TFP-medium 100 73785 +7 156 * *
CCl, + TFP {§ 54 CCl, + TFP-low 50 89 756 +8 923

| EARBKFRBETEH(P<0.01), SHEAMA4 L  MCP-1 VCAM-1 %[ £ A KL (P <0.01 8¢ P
B, TRP & PR B4 SIRT6 F13kik <0.05) 450 WK 3,
KFETFHE (P <0.01 55 P <0.05), p-NF-xkB p65 .

7 1% Normal I cC1,+TFP )k CCL+TFP-high
[ ccl i cCl,model I CC1+TFP1/ i CCl+TFP-medium
O cc1,+k ki % cCltsilymarin Il CC1+TFPGHIE CCLA+TFP-low

A B C D E F -l
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0.5 =

STRT6, p-NF-xB p65, VCAM-1KMCP-1% ikt
The level of STRT6, p-NF-xB p65, VCAM-1, MCP-Iprotein

0.0

SIRT6 p-NF-«B p65 VCAM-1 MCP-1

3 TFP X RREBFFHLAH SIRT6 ,p-NF-«B p65 MCP-1,VCAM-1 B RAFRKIZM0
Fig. 3 Effect of TFP on the SIRT6,p-NF-«kB p65,MCP-1 and VCAM-1 protein
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