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[ Abstract] Objective To observe the changes of cardiac function in arthritic rats and the effect of triptolide on
it. Methods Forty rats were divided in random into normal control (NC) group, model control (MC) group,
leflunomide (LEF) group and triptolide (TP) group. Except for the normal group, rats in the other three groups were
injected with Freund's complete adjuvant to create arthritic inflammation in the right hind paws, and the interventional
drug was administered on the 12th day after the inflammation. By treating for 30 d, the cardiac function of rats was
detected by left ventricular catheterization. The expressions of superoxide dismutase (SOD), malondialdehyde (MDA),
reacitve oxygen species (ROS), total antioxidation (T-AOC), interleukin-10 (IL-10) and tumor necrosis factor-a (TNF-a)
in serum were measured by enzyme-linked immunosorbent assay. The expressions of keap-like protein 1 (Keapl),
muscular aponeurotic fibrosarcom (maf) and nuclear factor-E2 related factor2 (Nrf2) mRNAs in cardiac tissue were
detected by real-time PCR. The expressions of Keapl, maf and Nrf2 proteins in heart tissues were detected by Western
blot. Results Comparing with the normal group, the heart rate (HR), heart index (HI), left ventricular systolic pressure
(LVSP), and left ventricular end-diastolic pressure (LVEDP) of the model group were significantly increased, whereas the
maximum change rate of ventricular pressure rise or decline (+dp/dtmax) was significantly decreased (P<0.01). SOD,
MDA, ROS, T-AOC, and TNF-a were all increased, and IL-10 was significantly decreased (P<0.01). The mRNA and
protein expressions of Keapl, maf and Nrf2 in heart tissues were increased (P<0.01). Comparing with the model group,
HR, HI, LVSP, and LVEDP in the triptolide group were significantly decreased, whereas the +dp/dtmax was significantly
increased (P<0.01). SOD, MDA, T-AOC, ROS, TNF-a decreased while the IL-10 increased (P<0.05, P<0.01). The
expressions of Keapl, maf and Nrf2 mRNAs and proteins in the heart tissues of the triptolide group were decreased

(P<0.01). Conclusion Triptolide could improve cardiac function in arthritic rats, and the mechanism may related to its
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ability of improving the anti-oxidationin cardiomyocytes, reducing oxidative stress damage, and inhibiting abnormal

immune inflammatory response.

[ Key words] Adjuvant arthritis
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Cardiac function

Oxidative stress Triptolide

maf) , Nrf2Bi{& | goat anti-rabbit IgG. goat anti-mouse
IgG: 5% EBioworld/A Al . ST S E T PCRI I IR £
F[H Thermo/A 7] . Trizol 7| & : 3% EInvitrogen’/A .
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control, MC)41, LEF4l, TP4l. BRNCHL KRS, Hpdl
R B ) A7 I 2 B B N T o TR 5 e 57101 mLE A, il
B R IR 12 R R AT TS 2. TPAL.
LEFAL K B: 40 50K TP . LEFA: B R 7K, fic il i TP
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o M Trizol 7 & 2 UK LG ZLUERNA . #e MU 5%
SR G UL AT R s . PCRIUWAA ZR 420 pL, 45
2xGoldstar Tagman mixtureIRIK R 10 pL, J 5% 5% 74
2 uL, IE, A5 149450.4 uLEEEF0.4 uL, K#ME 220 pL.
%A 95 °C WZEHE10 min, 40MEER: ZEHE (95 °C)15's, 1
k40 s, FEMHI(60 C)60 s, LUB-actinfERHNZ, T AC,
PL2 915 H A mRN AR AR 3R A 4
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Table 1 Gene primer sequences and preamplification length

Gene Primer sequence Product
q length
Nrf-2  F:5'- TAG ATG ACC ATG AGT CGC TTG-3' 197 bp
R: 5- GCC AAA CTT GCT CCA TGT CC-3'
maf F:5-TTG GTT TAT CTG GCT CAT-3' 147 bp

R:5'- AGT CCG TCA GTG TTATTC A-3'

Keapl F:5'- CCG CAG AAT GTT ACT ATC CAG AG-3’ 197 bp
R:5'- CGC TCC ACA CTGTTC AAC TG-3'

B-actin F:5-TTG TAA CCA CCT GGG ACG ATA TGG-3'  212bp
R: 5-GAT CTT GAT CTT CAT GGT GCT AG-3'

1.3.6 SR Pl AR M S AR 40 R Keapl. maf. Nrf2 & &
e EE RGO NEH SRR M, FH SISO I SR
1o, B0 2R O R R 22 pg/ul; B pLEE 1,
RER M 10 LS min, BOH FRES LK S5 FIE
] B E —Pi: B Keapl, maf, Nrf2d/ifK1 : 1 000 B
PR BELF ) —PUOMIE = 5 R F 1-2 h; Ve JHIERR 2%
MRS % (5 min, x3); W E —30: Keap R APISR
YU, maf, Nrf2 R PR 9T, Wl L4415 000, %
9% 7 30-60 min; HBERR 22 thER 5 E % (5 min, x5) o
A RGO e, B S BT A B T
PO B A TFA 4 4845 >R FiBand Scan K {4 X 25 4f7 R4 7
SIHTAR IR, LASRAT 5 4% 21N 2 B-actin K BE(E 1Y HLAELABCH
Keapl. maf, Nrf2& FIAHXT 3R A= .
14 FIHFEFE

BESRVEELIY + 3R ARG, a=005.
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LEF4H HAR, TPLH A B HRRFK . LVEDPT| 1 (P< 0.05),
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Fig 1 Effect of triptolide on cardiac function in arthritic rats (n=10)
HR: Heart rate; LVSP: Left ventricular systolic pressure; +dp/dtmax:
Maximum change rate of ventricular pressure rise or decline; HI: Heart index;
LVEDP: Left ventricular end-diastolic pressure; 1 mmHg=0.133 kPa.**P<0.01, vs.
NC group; AP<0.05,A A P<0.01, vs. MC group; #P<0.05, vs. LEF group

22 FAKRRMFMEET RSN HIEIREN
W2, HNCH H#H, MCHL, K FLILTE 40 i K+
TNF-a )2 B ALFEFRT-AOC, MDA, SOD, ROS¥JJ, IL-
10K, 2258 A 515 X (P<0.01), TPZHFILEFZH 5
NCZH KRS IEFR N2 R RS 48 X, SMC4 L,
TP, LEF4H K FITNE-a, T-AOC, MDA, ROS¥J FF#, IL-
10745, 22 34 G248 L (P<0.058% P<0.01), 5
LEFZ1AH EE, TPALIL-107F 5, SOD. ROSPEAIK(P< 0.05).

F2 SEXREUMBIERRABETHRE (X+5, n=10)

Table2 Indexes of oxidative stress and cytokine expressions in each group (X = 5, n=10)

Group TNF-a/(IU/mL) IL-10/(TU/mL) T-AOC/(U/mL) MDA/(mol/L) SOD/(U/L) ROS/(IU/mL)
NC 50.17+10.36 112.73+23.75 1.57+0.18 0.65+0.14 79.34+12.56 96.75+24.36
MC 95.43+16.76 59.72+19.64 3.87+0.26 2.96+0.49" 92.46+20.47 176314576

TP 61.47+25.74%% 97.63+30.78%4* 2.89+0.76" 1.73+0.47% 82.34+15.82%"* 122.40+26.82°%*
LEF 59.73+11.25°% 86.36+17.68"" 2.72+0.82"° 1.38+0.56" 90.34425.76 142.74430.34° %

**P<0.01, vs. NC group; A P<0.05, A A P<0.01, vs. MC group; # P<0.05, vs. LEF group
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HH BN 8 L 18] 1 45 2 20 200 A RS A8 7 L LR 4B A )
Y AAZ B4 . TPALL WIEFAEHES A AL, 425 45 4L
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LR SRR, BN B L f51] 1) 235 2 20 2 486 A g 7 A%
P LPR A 0% 40 A% 51 45

2 DALRERSENE, HE x200
Fig 2 Pathology of heart tissues. HE x200

A: NC group; B: MC group; C: TP group; D: LEF group
2.4 KROAEZA LR Keapl . maf, Nrf2 mRNAR) R IX

TLE3, 5NCYHE, MCAL K RO 4 Keapl .
maf . Nrf2 mRNAZRIA T+ (P<0.01), TPZH FMILEFA 5
NCHUR A mRNAMERIA 2 R IG5 3 SMCH
AL, TPHILEFA K R0 212 Keapl . maf. Nrf2 mRNAZ
KF#K(P<0.01), TPHILEFALIAI 22 53 04 12478 X

r O NC group
|l MC group
@ TP group
+ © LEF group
k%

Relative expression of mRNA
S = N W ks Ul NN ®

Keap1 maf Nrf2

& 3 TPt 4R Keapl . maf. Nrf2 mRNAR LRI ZME ( n=10)
Fig 3 Effect of triptolide on Keapl, mafand Nrf2 mRNA expressions in
cardiac tissues (n=10)

**P<0.01, vs. NC group; A A P<0.01, vs. MC group

2.5 bEZEZRKeapl .maf Nrf2 EHMRIE

L4, 5NCH H#E, MCHL K R0 E4H 4 Keapl
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4 TP %A Keapl .maf Nrf2 B HRIZHIEM ( n=10)
Fig 4 Effect of triptolide on Keapl, maf and Nrf2 protein expressions in
cardiac tissues (n=10)
1: NC group; 2: MC group; 3: TP group; 4: LEF group. **P<0.01, vs. NC
group; AP<0.05, A AP<0.01, vs. MC group
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