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Effect of Liuwei Dihuangtang on Mitochondrial Apoptotic Pathway in Rats with

Chronic Renal Failure
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[Abstract] Objective: To observe the effect of Liuwei Dihuangtang on the mitochondrial apoptotic
pathway in rats with chronic renal failure. Method: The 45 male SD rats were randomly divided into normal
group (n=10) , sham group (n=10) and operation group (n=25). The operation group received 5/6
nephrectomy, and the rats in operation group were randomly divided into the model group and the treatment
group after successful modeling. The treatment group received Liuwei Dihuangtang by gavage administration,
while the rest of the three groups received equal volume of distilled water by gavage administration, with a

treatment course of 8 weeks. The quantitative levels of serum creatinine (SCr), blood urea nitrogen (BUN) and
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urine protein in each group were determined. Hematoxylin eosin (HE) staining and Masson staining were used to
observe the histopathological changes of rat kidney. The structural changes of mitochondria in renal tubular
epithelial cells were observed under electron microscope. The apoptotic rate was detected by terminal-
deoxynucleoitidyl transferase mediated nick end labeling (TUNEL). The expression of B cell lymphoma -2
(Bcl-2) , Bcl-2 associated X protein (Bax) , cytochrome C (Cyt C) and cysteine aspartic acid protease -3
(Caspase-3) were analyzed by Western blot and Real-time fluorescence quantitative polymerase chain reaction
(Real-time PCR). Result: As compared with the normal group, the quantitative levels of SCr, BUN and
urinary protein in the model group were significantly increased (P<0.01) , and the above indicators were
improved in the treatment group as compared with the model group (P<0.05). No significant pathological
changes and damage of mitochondrial structure were observed in the kidney tissues of the control group and the
sham group. In the model group, there were different degrees of renal tubular atrophy and dilatation, interstitial
inflammatory cell infiltration and collagen deposition, and mitochondria swelling and breaking, but such lesions
were significantly alleviated in the treatment group. As compared with the normal group, apoptotic rate was
increased significantly in model group (P<0.01) , the expression of Bax and Caspase-3 was significantly
increased (P<0.01), and the expression of Bcl-2 was significantly decreased (P<0.01). As compared with the
model group, apoptotic rate was significantly reduced in the treatment group (P<0.01), the expression of Bax
and Caspase-3 was significantly decreased (P<0.01), and the expression of Bcl-2 was significantly increased
(P<0.01). In the normal group and sham group, Cyt C was mainly located in mitochondria. The expression of
Cyt C in the cytoplasm of the model group was increased significantly (P<0.01), while that of the treatment
group was decreased (P<0.01). Conclusion: Liuwei Dihuangtang can alleviate renal fibrosis and delay the
progression of renal function. The mechanism of reducing apoptosis may be associated with protecting
mitochondrial structure and regulating the expression of proteins related to mitochondrial apoptotic pathway.
[Key words] Liuwei Dihuangtang; chronic kidney disease(CKD); renal fibrosis; mitochondria; cell

apoptosis
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20 pL, & I & 14 42 °C 1 h,25 °C 5 min, 70 °C ~ Tablel Primersequence of PCR

5 min, P LA cDNA fE N BEHRIEFT PCR A, RV 4% i) FAIG-30) KB /bp
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30s,68 °CHEfH 20 s, T 40 NG . BAEE I ST A4S T if CCAGAGGCATACAGGGACAAC

B, E\EE3INEFL, HAACE 4 EHE . LA B-actin Bax EJi# GTTTCATCCAGGATCGAGC 155

EN IS, 519 F 4 0L 3 1, 35 T 5 Fiif AATCATCCTCTGCAGCTCC

Genebank P& [, 5l ¥ A T AW TR ( i) B0 Bel-2 9 GGGCTACGAGTGGGATACTGGAG 94

AR A AR Tl TCGGTTGCTCTCAGGCTGGAAG

2.8 Gt srdr AW EE R H SPSS 22.0 # ik ik CytC i ACCCGTGCTTCAGTGTGTG 139

17530 L X ORI ECTORER T S ) R Oy 2543 Tl CAGTAAATGCCTTTCAGTGGTG

Br Rz 56, T 9% R SR ¢ K 56 o8 Bk A 562, P<0.05 Caspase-3  |}if GCACCCGGTTACTATTCCTG 150

ZRAGRIFE L.

3 £5
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k% (P<0.05), ALB /K-F-Ft i (P<0.05) . W32,
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Table 2 Effect of Liuwei Dihuangtang on SCr, BUN, 24 h urinary protein, ALB content in rats with chronic kidney failure(CKF) (x+s)

2051 /g kg! n SCr/wmol-L"! BUN/mmol- L' 24 h R H/mg-d’! ALB/g-L"
IE# - 10 27.10+3.18 3.71£0.27 4.79+0.46 40.32+1.29
BFA - 10 27.20+3.01 3.84+0.34 4.89+0.50 40.38+1.53
HRER - 11 73.36+5.10" 12.71£0.57" 23.10+0.60" 33.59+0.88"
Ay Sy 877 6.75 12 49.75+6.122 8.55+0.53%) 20.62+0.53% 37.11£1.172

S IEH A AR F AR A P P<0.01; 5EIRIL] L4 2 P<0.05,3 P<0.01(5£ 3~6 [/ ),
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Effect of Liuwei Dihuangtang on renal histopathology in rats with CKF(x200)
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935 W (L B4 4, x20 000)
Fig. 2 Effect of Liuwei Dihuangtang on mitochondrial structure

in renal tubular epithelial cells in rats with CKF(SEM, x20 000)
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Table 3 Effects of Liuwei Dihuangtang on apoptosis in rats with

CKF (x+s)

21 5 Fl /g kg! n 208 T2 /%
EH - 10 0.41+0.29
BT AR - 10 0.59+0.37
LY - 11 17.71£1.15"
ISR 8V 6.75 12 4.06+1.30%

3.5 XM MRV R i R BOE E B Bel-2, Bax,
Caspase-3 2K [FIRIA M RZ N HIE R 4 i, BRI 41
Bax fl Caspase-3 £ [ Y 3% 15 . & F & (P<0.01) ,
Bel-2 3 F 19 % ik 2 FE AR (P<0.01) ; 5 R4 [0
5, 1R JT 41 Bax Fl Caspase-3 5 [ 19 32 15 i 2 AKX
(P<0.01),Bel-2 & 11y %35 W& T+ 5 (P<0.01) . WL
L4, 84, HIEEH LR BRI 05T N Cyt CHR
215 3 TR (P<0.01) R bR 9 Cyt CHE H &
ik EFEAR(P<0.01) ; SBIRIZ L85, 7S IR M 20 41
4 B B N Cyt C 25 323k 8 35 T B (P<0.01) , R ki
KN Cyt CHE H KB R EIHE (P<0.01) . W&
5,K5,

B3 Ak EGIIEEERIEX RS AR MAE T A0 (TUNEL, x400)
Fig. 3 Effect of Liuwei Dihuangtang on apoptosis in rats with CKF(TUNEL, x400)

R4 ARHEFEFIEMYE'ERIEXR S S Bel-2,Bax, Caspase-3 EARIEH M (x+s)
Table 4 Effect of Liuwei Dihuangtang on protein expression of Bcl-2, Bax and Caspase-3 in rats with CKF (x£s)

215 /g kg! n Bcl-2/B-actin Bax/B-actin Caspase-3/B-actin
IEH - 10 1.16+0.11 0.85+0.06 0.78+0.04
RFAR - 10 1.16+0.07 0.87+0.06 0.76+0.03
A A - 11 0.44+0.02" 1.41+0.07Y 1.18+0.07Y
7N Wk M B 6.75 12 0.9140.03% 1.10£0.06% 0.96+0.03%

3.6 Xf 12 Pk H = i K W Bax, Bel-2, Cyt C K&

Caspase-3 mRNA £k Zm 5 I1E % 41 i, Bt

%2 Bax, Cyt C, Caspase-3 mRNA 3 ik /K g 3% F+
. 30 .

# (P<0.01) , Bel-2 mRNA 2 ik /K F 5 3% B K (P<
0.01); SHALA L, 75 Bk M #5141 Bax, Cyt C J
Caspase-3 mRNA 3 ik /K 3F & F & ik (P<0.01) ,
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Fig. 4 Electrophoresis of Bcl-2, Bax and Caspase-3 protein

expression
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Table 5 Effect of Liuwei Dihuangtang on expression of Cyt C

protein in mitochondria and cytoplasm in rats with CKF( x+s)

MR Cyt C  Zkifk Cyt C

215 5 /g kg n

/B-actin /COXIV
IEH - 10 0.45+0.03 1.18+0.04
BFA - 10 0.43+0.03 1.16+0.08
B - 11 0.89+0.08"  0.65+0.04"
Ay S: =877 6.75 12 0.63+0.06% 1.01+0.05%

cyt € m* 14 kDa
i

COXIV e
14 kDa

cytC

A B C D
5 SKAEAMAMFRES Cyt CERRIEBIK

Fig. 5 Electrophoresis of Cyt C protein expression in

mitochondria and cytoplasm
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B AR E T3 A2 2 R B B AR 1
S S RES Y RN R w7 R RPN SR S T i
W £ 4 A6 AL 1 BIF 5 A /b, A A 5 A i 00T 9T S
L FEE TS WK B AR A BLL I IR
12 FH 7S W i B 3 B0 O 4 1 A B AR AR -

Bel-2 F 5 J& H i A N B9 R R T Tk 42 10 &=
B W R 3 A b A Y 2R AR A
(MOM )il M A C B (I 45 A iR /EH . #e 2B 28
BT, LA Bax A ML P8 T2 AL Bel-2 AR 1
PUIA T Bel-2 K5 B 01 Z 18] P45 25 T 1) 8 25 °F i
L ke 52 40 M 00 A7 3% s AE T 2 40 i A2 B R s
(AN B A DR S L DNA 505 46 ) il U L 42 O
TR N B NG IR R R R R R AP B | S B
FLAL T B GBS R TR ZORLR N Cyt C AR R T2 A
B 2= A0 b, 51 Caspase 51 B9 BE S I, B
L HAMPE T . IR I Bel-2 19 3R 35 AT I
W% TR Ny R AN (S TR NI BT N1/
> Cyt CHRERL, W/ A -1 ToIe e 2tk
A58 40 A TR S R S AR B U iy
B /NG B B2 40 A e Bax M Bak 3 P, R AF AT LA 2>
Cyt C IR, D8/ B /NG b B 40 B 9 1, AT 9 2
B /NE B3

5/6 B VI Bk K B ks U H )z Al 0 e
SRR AT A RO CK D W I e A 42 B 2F 44k i)
FRAEY S BIFFEIESE 5/6 B VI bR AR J5 8~12 Ji 5 8 5l 4y

SEALNEEXY)

Table 6 Effect of Liuwei Dihuangtang on mRNA expression of Bax, Bcl-2, Cyt C and Caspase-3 in rats with CKF (x+s)

205 /g kg! n Bel-2 Bax Caspase-3 CytC
151 - 10 1.01+£0.02 1.01+0.02 1.03+0.02 1.01+0.02
i F A - 10 1.02+0.03 1.02+0.03 1.02+0.03 1.01+0.02
(s - 11 0.27+0.03" 3.83+0.14" 3.42+0.13" 3.29+0.11Y
7N 6.75 12 0.64+0.04% 2.58+0.10% 1.57+0.09% 1.55+0.08Y

.31.
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