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Protective Effect and Mechanisms of Triptolide on Acute Liver Injury

Induced by Concanavalin A in Mice*
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ABSTRACT Objective: To investigate the protective mechanism of Triptolide on acute liver injury induced by Concanavalin (Con
A) in mice. Methods: Thirty male BALB/c mice were randomly divided into Normal control group, Con A model group and Triptolide
treatment group. A mouse model of acute liver injury was constructed through tail vein injection of Con A. Microplate method to detect
serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels, HE staining to observe liver tissue pathological
changes, immunohistochemistry, real-time fluorescent quantitative PCR (RT-qPCR) and enzyme-linked immunosorbent assay (ELISA)
Detect cytokine levels in liver tissue and serum. Results: Compared with that in the Normal control group, Con A induced a significant
increase in serum ALT and AST levels in mice with acute liver injury (P<0.05), and liver tissue showed focal inflammatory infiltration
and necrosis. Compared with that in the Con A model group, the serum ALT and AST levels of the mice in the Triptolide treatment group
were significantly decreased (P<0.05); The liver tissue pathology was significantly reduced; The CD4T cell infiltration in the liver tissue
was reduced, and the proinflammatory cytokines (The levels of IFN-y, TNF-a, IL-1B, IL-2) were significantly reduced (P<0.05).
Conclusion: Triptolide can effectively prevent Con A-induced acute immune liver injury by inhibiting the recruitment of CD4'T cells to
the liver, down-regulating the expression of IFN-y, TNF-a, IL-1B, and IL-2.
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Fig.1 Chemical molecular structure of triptolide
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1 (UK 0.4 mg/kg) s 1F 8 XF RE2H  Con A #5780 20 5 s 42 45 4%
A K
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¢ CEATCq Z2PEGIR B BIE MRS, & Ca=(Cq ppum - Cq
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Table 1 Primer information
Genes Forward(5'-3") Length Reverse(3'-5") Length
CTGGAGGAACTG- GACGCTTGT-
IFN-vy 24bps 24bps
GCAAAAGGATGG GTTGTTGCTGATGGC
GGAC-
GCCAGTGAGT-
TNF-a TAGCCAGGAGGGA- 23bps 24bps
GAAAGGGACAGAAC
GAACAG
TCGCAGCAGCACAT- AGGTCCACGGGAAAGA-
IL-18 23bps 22bps
CAACAAGAG CACAGG
GCAGCTCGCATCCTGT- CTGCTGTGCTTCCGCTG-
IL-2 21bps 22bps
GTCAC TAGAG
GGTGAAGGTCGGTGT- CTCGCTCCTGGAA-
GAPDH 20bps 20bps
GAACG GATGGTG

1.5 #iRgEIT o

i FH SPSS 20.0 G437, SpEdi by s R4
TLRCRAEESE & R Image T RS A EIRIR o3
M, PR AR P B BRPE AR B . A5 A R B D (at
s )R ] FEHCR ] One-way ANOVA P K7 2273041, P<
0.05 FRZEFAGITHE L.
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FERIZH /INBRUML Y i ALT A1 AST A9 35 5039 4 3 7 55 (P<0.05),
PRI ) . 5 Con A BRIZ U3, B 3 THE H B3R 4/ )N
B ALT F1 AST A9 i i IR (P<0.05) (S5 R 32 )
22 INRRTELAREYIF HE 8481
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PEEEIAR , R AMEAR MR s (] 2-C).

%2 ImiE ALT 0 AST H9E 2 (x+s, n=10)

Table 2 Comparison of liver function indexes of each group (x+s, n=10)

Groups AST(U/L) ALT(U/L)
Normal control group 13.36+2.54 8.49+2.90
Con A model group 106.02+10.75* 122.69+25.43*
Triptolide treatment group 41.82+3.34" 25.47£2.97

Note: compared with Normal control group, *P<0.05; compared with Con A model group, “P<0.05.

2.3 INRBFEL CDAT AR AN L BER

CDA4'T Zififd G e 411k fub 25 SR I, 1 %o B2 /N BRUTF 4
L /DA AR R AR RN (] 3-A); Con A F5EHIZH /)N
BRUTFZEL 2 r U 1 B A B e 52 7 24, 248 F e ek J] Bl
JFE 5 X (& 3-B) ; B 20 A 23R Y7 4/ BRUTF AL 2 B s 0z
AR B (B 3-C) . BRI Rits, 5158 X R4 th
3, Con A FETRIZH /INBRUTFAH 2 B A5y T AR BH P A 45 il 2 s T 1F
HXTIRLL (P<0.05); 5 Con A fEFIA LER, B A RIGIT 4
IS FRUFF 2L 2 545 T AR PH P A0 A e 2 /> (P<0.05, 8] 3-D) .
2.4 FFALTERETRERNER

J RT-gPCR # R A T /N BRAF AL 8L 5 58 1 12 b
CDA'T 4l /- AL M AN [ F mRNA f3&3K, 4550 BoR 5 1E
W % TR ZH AH 1 ,Con A # ) 2H TFN-y TNF-o IL-18 . IL-2 fY
mRNA F5A/KF- 5% EiH. 5 Con A BERIZ HAS, TR AN HEH 5
TRIT AL/ UL L AR 20 PR 19 mRNA ik /K2 0 3
TIH(P<0.05) (255 W3 3) ., ELISA 2 AR FIZKSFAGI T /1N
JFA LU R A T 225k 45 5 R, 5 IE R O IR AR,
LRGN TR AR (P<0.05); 5 Con A BRI L
B, RN R T KOF B TR (P<0.05) (25 R L3R 4)
2.5 MmiERAEEF ELISA #ill4 R

FH ELISA JAG I /I BRI 75 v 240 PR 1 PR ZKOF, 25 S s
5 IEH %t B2 b, Con A BRI ZH /)N B 375 H TFN-y \ TNF-at |

ER(x 100,0 BREHHALER)
Fig.2 HE staining results of paraffin section of liver tissue (x 100)
A IEEIEA;B:Con A ERIA; C: ELBRRRIATA
Note: A: Normal control group; B: Con A model group; C: Triptolide treatment group

IL-18 IL-2 2 [ /K P34 58 3 T+ (P<0.01); 5 Con A AL LY,
B N ZRYT AL P, B TNF-o0 KF I S 25 AR A1
HAAN AP T K- 535 A (P<0.05 8, P<0.01) (Z5 513K 5).
3 3
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CD4'T 417 [FIA0M RV Rl 434k ok 3 AT R, B



- 2610 - DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.14 JUN.2021

V -
A \
v
. . Card . . ) A}
1 .
© Y .
r . Y
s an *, ¢
» ’
L) v
Py A
Y .
: ™ 2
Sy .
= & ; -

#
C Di* -

- S 40
3

y 2 304
. H

) 4 g 204
. \ &
. » =]

5 104
-]
3 o 2

= z 0d

3. . u‘“‘“\ youy ) “\—(\\\P‘“““c“‘ ‘._,.\uv
o ot

& 3 FFEAREYIF CD4'T #Aas & H L DAB B &4 R(x 200)

Fig.3 CD4'T cell immunohistochemical staining results on paraffin section of liver tissue (x 200)
E:AIEEITEE;B:Con A #ERIE; C: EABRRIRTA
Note: A: Normal control group; B: Con A model group; C: Triptolide treatment group

% 3 RT-qPCR #& AT LA F A EF mRNA F9ZE4L (Fold change )(x+s, n=10)
Table 3 Real-Time PCR detection of cytokine mRNA changes in liver tissue (Fold change) (x+s, n=10)

Cytokines Normal control group Con A model group Triptolide treatment group
IFN-y 1.00 13.79+0.62 1.61+0.24"
TNF-a 1.00 1.65+0.43 1.09+0.20"

IL-1B 1.00 14.73+5.32 2.24+0.53¢
1L-2 1.00 2.64+0.45 1.21+0.10*

Note: compared with Con A model group, *P<0.05.

% 4 FFALR S R MEEF ELISA 46 4 R (pg/mL, x+s, n=10)
Table 4 ELISA detected the level of cytokines in liver tissue homogenate( pg/mL, x+s, n=10)

Cytokines Normal control group Con A model group Triptolide treatment group
IFN-y 9.54+1.00 16.65+0.72* 13.50«1.117
TNF-« 60.29+8.00 139.63+4.49* 115.13+1.87*
IL-1B 4.21+0.56 15.39+1.00%* 11.86+1.32¢

1L-2 27.23+1.94 59.04+0.23* 36.03+0.80"

Note: compared with Normal control group, *P<0.05; compared with Con A model group, *P<0.05.

% 5 ELISA & mi& s 4AME F & 5 RIZHEL (pg/mL, x5, n=10)
Table 5 Changes of cytokines in serum detected by ELISA (pg/mL, x+s, n=10)

Cytokines Normal control group Con A model group Triptolide treatment group
IFN-y 5.86+4.49 280.99+45.89* 56.07+0.88"
TNF-« 8.98+0.43 42.20+21.79% 43.67+13.68
IL-1B 0.96+0.11 2.95+0.12%* 1.51+0.06

1L-2 4.04+3.08 87.91+7.33* 6.43+0.98"

Note: compared with Normal control group, *P<0.05; compared with Con A model group, “P<0.05.
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