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Role of apoptosis in triptolide-induced acute nephrotoxicity and possible
mechanisms in rats
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Abstract: Objective To investigate the role of apoptosis in triptolide-induced acute nephrotoxicity and the possible mechanisms in
vivo. Methods Thirty male SD rats were randomly divided into control and two testing groups. The rats of two testing groups were ip
injected with triptolide solution at doses of 1 and 2 mg/kg of body weight, respectively, and the rats of the control group were ip
injected with 0.9% physiological saline instead. Testing rats were killed 48 h after the injection; Blood samples were collected and both
kidneys were removed. The BUN and Scr concentrations in plasma were measured, and renal histology was examined by HE staining.
TUNEL staining was performed to evaluate apoptosis of renal tissue. Renal expression of apoptosis related proteins Bcl-2, Bax, Bid,
Bad, Fas, and FasL proteins, as well as corresponding regulating genes were assessed by immuno- histochemical staining and real-time
PCR. Results After injection, a large number of apoptotic tubular cells appeared corresponding to the increases of BUN and Scr
concentrations. Furthermore, increased expression of Bax, Bid, Bad, Fas, and FasL was detected at both protein and mRNA levels, but
the expression of Bcl-2 did not differ among the three groups. Conclusion These results suggest that apoptosis of tubular cells plays a
key role in the pathogenesis of triptolide-induced acute nephrotoxicity, and Bcl-2 family, as well as Fas and FasL, is involved in this
process.
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Table 1 Primers for real-time PCR

B GenBank Esi's EF5I4 1514 A BEK S bp B KIS/ C
bel-2  NM 016993  TTTGATTTCTCCTGGCTGTCT  CTGATTTGACCATTTGCCTG 282 56
bax NM 017059.1 CATTGACACCAAAGAGTACGC TGTTGATGAATCTCAGCAGGA 206 60
bid NM 022684.1 GCTGGTGTTCGGCTTTCTC CAGTGTGGGCTGGATGCT 262 60
bad NM 022698.1 CAGGCAGCCAATAACAGTCATC GCTAAGCTCCTCCTCCATCC 114 60
fas NM 1391942 GTGATGAAGGGCATGGTTTAG GCATTTGGTGTTGCTGGTT 179 58
fasL  NM 012908  ACCACCTCCATCACCACTACC CATTCCAACCAGAGCCACC 136 58
B-actin NM 031144  CGTTGACATCCGTAAAGACCTC TAGGAGCCAGGGCAGTAATCT 110 58

Sof W ] LD B R T N BRI, K
Woip BABERFE 1. 2 mgkg J5, 'B/MNF LR
P T Hom I BN, S AL A L, AT 2T

R IS S— H S B RFRERE M (P<0.0D. WK 2 FI5 2.
X 1 HAMENZE I mgkg " FHAMTE2 mgkg ' AN, &L T L NER R AE AT T
1 BARPRBAMBHRMHAREHLR HE & 3.4 FOERZEMZ/NE LR B2 XEEH
Fig.1 HE staining of renal tissue in rats with E PN 0EA
triptolide-induced acute nephrotoxicity SHRZH Bel-2 25 E7E 15 /N b Rz 4 b A s
OO BNV (R A5 S D R RO (P<<0.01),  sREEMRIL, TAITE ip TRABETE 1. 2 mg/kg Jo,
W3 2, B /NE Bel-2 HE HRER W R, WA 3. 5
32 BABREMARBMENTN DU R BT PRI 5, 50 B 20 M 9

XA, ip AR E 1. 2mgkg )5, W25 (P>0.05, £3), #nip HABHEG,
A Ser 5 BUN 2T (P<<0.01), H 2B B NE 4Rl Bel-2 B &AL AR .

FIERANE . WK 2, B2 ARFEIE, R4 T8 1 Bax. Bid 5 Bad
33 ELBERRNARBHELAMMATHIRIN (IR R RS MIAE ip T ATEH % 1. 2 mg/kg

x2 BLBPENARBARENS BRI (x2s5,n=10)

Table 2 Effects of triptolide on renal tissue structure and function in rats (x + s ,n =10)

45 FH/(mg-kg ™) ATN score Ser/(umol-L ™) BUN/(mmol-L™") Al/%
X - 0 20.16+1.46 6.15+0.50 10.0540.84
AR R 1 1.60+0.554* 34.70£3.16** 7.98+0.06* 48.28+4.954*

2 2.80+0.84" 5470+3.16" 10.09£0.43" 73.73£4.14"

SR AL 4P<0.01; SEAMT K | mgke 41K TP<0.01

44p<0.01 vs control group; ~"P<0.01 vs triptolide 1 mg-kg ' group

Jeis F/NE R4 Bax. Bid. Bad 5 [13iA
IR CI 3D, ARV R BH 1 40 i % LU A 1) 7 A
W7 TR (P<<0.01, 3 3). ItAh, ip BAEH
#)o, Bax 5 Bel-2 tEARIAEM LR LI]R K

Ayt FEAMEHE I mgkg ' HAMHZE 2 mgkg !

FEAMAT R ETHES (P<0.01): {EXTRALH,
2 TUNEL #MEABREXE /NG EK Bax/Bel-2 {25 0.384+0.02, ifij 75 2B FH 2 1.2 mg/kg
4 BEE T B RN Aol T4 0.95+0.04. 1.7040.11,
Fig. 2 [Effects of triptolide on renal tubular apoptosis 3.5 F[FAEREWNG/NE LKA Fas #1 FasL &

by TUNEL BHRERF M0
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Fig. 3 Effect of triptolide on expression of Bcl-2 family proteins in renal tissue
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Table 3 Positive rates of apoptosis-related proteins in renal tissue of triptolide-induced renal injury rats (x + s, n =10)
5 it/ E 2 41 0 %/ %
(mgkg™" Bcl-2 Bax Bid Bad Fas FasL
Pag — 28.42+0.54 10.80%0.46 9.41+0.55  11.324+0.46 9.78+0.53 7.84+0.58
TABT R 1 28.54+£1.23 27.01£0.96** 23.474+1.75** 30.51£1.30** 2334%1.38** 25.96+0.89**
2 28.694+127 48.56%2.18" 31.72+1.84" 43.58+2.08" 34.06%=1.10" 41.80+1.11"

XEALIE: “P<0.01; HEABRFE 1 mgke 4l TP<0.01
44p<0.01 vs control group; ""P<0.01 vs triptolide 1 mg-kg " group
55 Bel-2 KR LT T8 AT LUAREL, - Fas
55 FasL H FI7ER AR /VE Bz a b by
DERIE (B 4); A ip HABEFE 1. 2 mgkg

%

H

HAEFE 1 mgkg™!
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Fig. 4 Effect of triptolide on expression of Fas and FasL

proteins in renal tubular epithelial cells

J&, Fas 5 FasL R I RIAW 308 (K 4), HEW
R SRR A, Fas 19 BH PRS0 B %653 34 N2y 1.4,
2.5 1%, FasL (MBI PELH 200 5l G ey 2.3 4.3 %
(P<0.01, #3).
3.6 FLABEHEZEXMBHEF bel-2. bax. bid. bad.
fas. fasL mRNA FRiZB95 00

SR PCR REIILE 7R, ip B AR %5, K'Y
JFrh bax. bid. bad. fas. fasL mRNA fZi%k & ]
SItE, HEEERRSEROBME (P<0.01) 458
DL 4; 541K R E N bel-2 mRNA AR I
BZEH (P>0.05). #RiMi bax/bel-2 {HEI AT E ATy
[T A (P<0.01): 7EXTHRAL, ZENCH 1.02+
0.10, TMHAMFE 1. 2 mgkg A iZEDH =
2.70+0.85. 3.80+0.82.

R4 FTOBPEWZMS bel-2. bax. bid. bad. fas. fasL mRNA FTEMEM (x+s,n=10)
Table 4 Effect of triptolide on mRNA expression of bcl-2, bax, bid, bad, fas, and fasL (x + s, n =10)

41 FlE/(mg-kg ™) bel-2 bax bid bad fas fasL
it HEL - 1.02+0.37 1.0240.26 1.01+0.17 1.04+0.35 1.01+0.14 1.02+0.18
WA R 1 1.00+£0.30 2.55+0.13** 2.44+0.09** 2.64+0.17** 2.4940.20** 2.57+0.18**
2 1.01+£026 3.71£0.19" 33240407  3.61+023" 42940507 3.65+0.19"
LA 44P<0.05: HEAEH K | mgkg ' 41HE: TP<0.01

44 p<0.05 vs control group; "P<0.01 vs triptolide 1 mg-kg™" group
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