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interstitial fibrosis in 5/6 nephrectomized rat model by HIF-1¢ pathway”
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Abstract: Objective To investigate the expression and role of Liuwei Dihuang Decoction on the expression of hypoxia inducible

factor 1 alpha(HIF-1a) in the chronic renal interstitial fibrosis. Methods SPF 30 SD male rats were selected and randomly divided

into the sham operation group, model group and Liuwei Dihuang Decoction group, 10 cases in each group. The sham was opened the

abdomen for exposing kidneys, but without resection of the kidney. The model group and the Liuwei Dihuang Decoction group were

carried out 5/6 nephrectomy under sterile conditions to replicate the chronic renal interstitial fibrosis model. The renal histopatho-

logical changes and the protein expression levels of HIF-1a and connective tissue growth factor(CTGF) in the renal tissues were

compared among 3 groups. Results Compared with the Liuwei Dihuang Decoction group, the protein expression levels of HIF-1«

and CTGF in the renal tissue in the model group were significantly elevated(P<C0. 05). Conclusion HIF-1q promotes renal intersti-

tial fibrosis by adjusting the expression of CTGF, Liuwei Dihuang Decoction may attenuate renal interstitial fibrosis by decreasing
the expression of HIF-1q.

Key words: Liuwei Dihuang Decoction/treatment application;kidney disease/Chinese medicine therapy;hypoxia-inducible factor

1 alpha;connective tissue growth factor;chronic disease

WEFE A B /DN 11 5 9 o ) A8 1 4 B % S AR 0 VB O
LS ES A A Y SR S i e TS B U S

1.1.2 ZhY N7 (P sE 24 g 1125 12 g, 1048 12
g TG 9 g IRE 9 g 4 FF R 9 @) W W RS H S 25 K25 —

B b B 2 R R T S5 ST A 240 i 1 JUL 2T 4 2 i R B A% A Ak S
58 FAT A R A R RS R RS RSB R R T
laChypoxia-inducible factor 1as HIF-1o) & 4E S, 5 % 7l M
P 45 45 40 40 B K [ 1 (connective tissue growth factor, CTGF)
Fik . BUEA D 5 BT HIF-1a 7612 P B 18] 55 2F 2 4k o 19 1
FH A B 7 R b 5 % e 3k n 52 i ARGE 4N T

1 MHBE5FE

L1 MH
LL1 ¥ W0 gEdE SD B 30 H L 4k Bt 4 (200 £ 10)

g MMM EZ RSB H L IRMEFRFE TR P ES
K% SPF 2 5h ¥y s

»  EETH:-WIEYA B ARERES IR H (09]13064) 5 1 #44 & 5 A5 7 & 34 % B 5 H (09K057)
#if4EHE . Tel: 13973136332 ; E-mail : hzywjl2003@ yahoo. com. cn,

kA BN B2 O AR PR R R B iR .~

JREBEZFIR, Sk 2 A R AR X T 24 5 500 [ R KR 2
h, 2 5 TR MO BTAR 30 min, 1 8 5 4R ROV R 24 i /b
KRB R . KW RBOR & TR IR 28 1 VR 46 25 )
ZEHEAEZ L g/mL,

113 FERA —H A RIiAR HIF-1a.CTGF £ 53 fEHL
& (3 Santa Cruz) , fg 2 kK A & (PV-6001) . —Hi N
JEA W R IR0 E B R 1eG ik (b3 k2 &7 24 7)) . DAB
B R & R L 2 R/ L ECL Ak 2 &6 ) (35 =
Pierce 22 ]) o
1.2 ik
1.2.1 g

SD e BGE PR SR 1) J5 AL 8 kT

YEE & 9v : BEHE (1980 ~) , il



TREF2013F3AF 12K T H

AR 10 FD B (10 FOMAKMEZHH 10 D). TR
ZHLFT I 8 i 2 6 5 JOE ) e e A R DL R DB B . BRI
AR A K BRI TETT W AT AT 5/6 BOIBRA, LA
10 267K & G0 0.30 mL/100 g 5 fi A SR JRR 185 R Bl B B 01 7 ol
oo ZAEEARO) 10, §] I RIS . i ok e Sfe A ' 5 I i D) B 72
BRI 2/3) LA ScrE B i A Rk o, S AR L 1
JJGBEATHS 2 W TR IR A E BE. A ERBRARS 5 2 K,
BRI A T USRI B B (A2 & w R A IR
X0, 018X 5/ kg R Bt i+ 5D, &R 1k, BALFEH 1k A
H BT ALV FEABEBKIEN 425 8 A5 &A%, hik
FET IR B H He B

1.2.2 FRAWE  AHRBN TS S 8 HJEALIE ., 45t
AiCEE 24 h R &, il B 0 % W FFF R 56 (enzyme-linked immu-
nosorbent assay, ELISA) ¥l 24 h JR 1§ % (H (24 urinary albu-
min, 24 h UAIb) . Ji 32 3l ik R (i 43 25 1 8 - i 2 00 € it AL iF
(serum creatinine, Scr) ¥ i , JR E #i-GLDH ¥ I %2 1fiL )R & &
(blood urea nitrogen, BUN) ¥ & , 5 2 21 43 b 7 3B 7 b # .
(OLEEMER . A 40 2 R W EE 2. 430 17 HE Je 65,
Masson J 0, [ e 4 UL A6 . (2) ¥ 41 U 5 7 Bk
ARAERE S B )5 7 A —80 CukAafRAFTE .

1.2.3 BHALEKE BUHNZ AN RPEERE B
ZEEBK ZHOREY] A O R R 3~4 pm) 5,
o3 #E AT HE 3¢ (8 )2 Masson ¢ {8, Olympus R 3 58 WL 2% 5F:
EiERE

1.2.4 S ZUE 0@ Sy 20 S04 R S — A0 g p il
WA & (PV-6001), — 5t I S Bt K BT, — Bt B TAE e B
HIF-1a(1  100) \CTGF(1 = 200) , 4 FH #1137 -4t S Hit 44, Y
OEPEEOE AERA,

1.2.5 BG4 Olympus 305 4% B 20 2% 3148 46 IR 40
BRGAETR U] BEAL R 5 WL, JH 22 o B R PR 2 2 BT R
45 (Motic Med 6. 0) BEAT 45 20 #r . I s DL P 4 932 FF 44 4 g
B 28 0K BE AR LA B8 (B3 AT 5 2t 3 1T, T 45 20 2 40 i T 24 K
FEAH AN AR KPR

1.2.6 Western blot #ll & HL3E B B G AF 5, BCA &k
TR ABE R, BUKiE 50 pg B H . 10% T ke I iR -
45 Bk % (sodium dodecyl sulfate polyacrylamide gel electro-
phoresis, SDS-PAGE) & [l L Uk /) # ) 1 5% % PVDF I, £ 4] ,
—Ht . —H B TAEHE  HIF-1a(1 ¢+ 200) .CTGF(1 : 300),4

775

CMEE IR . VRIE AR —Hi (1 2 000 E WM F 1 h, ECL
BUTE RS = RO6 . X R IR A G 52 % . I e &l
BEAE . LS Bractin [ FLAE 1B N Rk 50 5 .

1.3 Geil24b# i FH SPSSI8. 0 G i k14 3#F 47 %504 4k #H
THE RN T s 3RoR A L BCR A ¢ KB, L P<<0. 05 S22

BRI -9

2 % R

2.1 RNWRME A 5/6 WUIER K REMESBE R R W
* 1.

2.2 NWRHLEE G RT 5/6 B IR K BB A SUE S = 1Y R
HE 385 AR T AR LB /N BRFNE /N5 45 4 T8 0, o 0L 0 &8 5%
BRI A B /NER FR AN ) R L AR 2 BN I 2
£GP S = PN R o AW =4 R T T IR A S = = g T
LFYEA W] K, KR B A0 R . S R B 3 A A R T AR
R W 4% (18 1), Masson e (6, 8 T A 241 B /N Bk A
JINE AN DI S e W € 5 ) T TG A S RS DR AT A 5 AR 41 [
O UL S % W 1 IS DT A 5 Rt 0 3 A B T B ) AL 2D
JB& S5 A o s I T FR A A TR 2 B s (TR 2D
2.3 JNBRHLE X 5/6 B UIBR K BUE AR HIF-1o,CTGF %
3K 1) 5 1
2.3.1 HIF-la 3%k BT AU HIF-lo iRk, FELAL
B R 8 5 52 A L TR 21 N R B 3 4 N L R A )
5 40 I R A Y R Rk K B NER Rk R i (7 3).
F£1 S3AXRBREBHERMLER (TLs)

EiG| n 24 h UAlb(mg) BUN(mmol/L) Ser(pmol/L)
BFRL 10 3.60+E1.40%  6.4940.98* 59.60+5.82*
i 7 22.1241.05* 13.54+1.33" 87.42+6.92"
NHEME AL 9 19.08%2.02  11.66=1.20  77.4475.68

*P<C0. 05, 5N R B A AL L #K .

2.3.2 CTGF MRk BRTARHA CTGF KiAAH W, BIAIH
FIS R b 85 % 41 B /N b R 40 B L T R 40 N B R M A% R
CTGFHy 3R AW B 1 B /NERE XA R (& D,

2.3.3 'B414 HIF-1o«.CTGF £k E R4 3 AB a8
HIF-1o .CTGF FRIATERT BRI b5 i, SR A AR Z TR
M. SRR EGA LA, BRI HIF-1«.CTGF [ %3k
B B FH i (P<<0. 05) . L 32 2,

Bl SHXRBHEMNRENET(HEHE,X250)



776

AUONL F, 1

FREF2013F3AF 425578

B4 SHEHXREALR CTCF WEAFKIEKTE(THC, X400)

HIF a

BFARA 17 IR 7R
*:P<C0. 05, 5N B A A K.
5 SHARBAR HIF-l« EHRIEZEKE

B -actin

®2 SHEAREHRA HIF-1«.CTGF RIEMFH

REE(T=Ls)
20 5 n HIF-1q CTGF
BT A4l 10 215.30424.60%  223.00£21.50"
FERIZH 7 141.00+12.20" 137.60+14. 10
7N WK #4072 9 170.70410. 90 184.20+11. 40

*:P<C0. 05, 5K A 4L LR .

2.4 NHHLFE AT 5/6 B UIER K B 44 HIF-1o . CTGF &
HKSERI IR 5 75 0k 8 7 41 b 8L R 4] HIF-10. CTGF
AR B BT S (P<<0.05) . LK 5~8.

121
c 1.0r
}5 0.8 - .
N I
=]
L 04Ff
T T
02Ff B}
—— | )
1BFARA ] FNIRHEE A

*P<C0. 05, GRS AL L EK
& 6 Western blot # ] 3 £ HIF-1a B3R iX



FTREF 201353 A% 4255 T4

B-actin

BFAA |
*:P<C0. 05, 5N B A A K.
&7 SHARBAL CTGF EARIZEK)E

IR E A

1.2
1.0}

0.8+
0.6+
0.4+

CTGF/ B —actin

0.2} %
0.0 I_r_l ! J
BRFALE ezl 7RI AR

©:P<C0. 05, 5B M8 A 4L L £K
& 8 Western blot #ll 3 B CTGF fI &R

3 it ®

HIF-1 J& 1992 4 Semenza S 75 A1 %055 5 19 T 40 1 Jis 40 i
W Hep3B 40 iR 4R Y h K BLA —FPEE A BT, )2 ie 5 M IR R
PAME— BB B AVIRAS T R M Fr R W T. CF
WFoE W BRI M T HIF-la ES QLR R PR E
FmERME RN . 8B % 3 (chronic renal failure, CRF) j&
45l B I 9 A 8 U TR 1 e X 45 Ry, L R T B A RRAE R B
BRAE AL RO B A AT A fb . M2 MRS 5 R HIF-1a 3E823R 55,
Ja# I — R L YA B S R S 3O R AT ik, b, g
P B B B AR 4R i — A e s N R D)L i HIF-1a 2
SO AR A R B T

5/6 B PIBR K B T F 508 1k I R o R A B AR S
R, CAPFIRRYIL5/6 B UIER MK B NEH R A AE /N3
Jhikcgi 72 3 Aol /N Bl ko A2 AT A5 R /N IR S B Al I I v e 20
B /N ) 5 Sk I o A B 1M 5 B kR 4. Manotham 2B 5T
S 7E 5/6 B IBR R RBLAEL b 75 R AR B /NVE LT 4E AL HT L /D
B OTEAE M B A B4 . Zhang 55 BF TR SE L R B A0 M E
2 B /N A5 ] S5 i S8 7 B TAD R AT 2 Ak R W B 22 ARG R0 o B
(RIES 3 D B AR E I HIF S /A T B [ 4 e fb i) &
Bt e, Zeng ZNTHE R K BLL HIF-1a 7E 5/6 B YI Bk K BUE
AT W FE TS X — G5 HRUE S B R AR T 5/6 P BR AR
R, @SN REAT 5/6 B VIR K BN & BLAE R8I B B OR
JEE5 1 AR S HIF-1o 72 E W R B IIT I3 I ZEAR 5 12 S
BRFLEFE . Kimura 0 5@ a3 5/6 15 VIR A9 2 A @R/
RBTAEIE 52 T HIF-1o B A {2 3 B 25 4 1k 09 £F AT, A 2 3 il
HIF-lo B 3RBEIRIT B IELF e b i 88 . L 4h, CTGF 2 B
HIZ TA Y B0 1 4 2F 4 b 4 KR, 3k % HIF-1a 3
B, AR BRI A IFAE W B A L, B S TR
b BRI 20 B 4 U HIF-1o .CTGF % 4 35 7K F- 3 W 8 F
i L] HIF-1o AT RE M 43 9 95 CTGF [ 33k . e 35 5 [A] BT £F
41k .

7S R Ml B R I PR B R T B B R E B A8 1 N BR R Y

77

AR RN B RYT R0 R (R AR T B B Z IR ABESR .
= S B R 5/6 WYk K RAEARIG 8 B, BEH A
ARG K TR R i Ak . 45 5/6 B VIR K R N W
# 1% 8 JilJ5 . H BUN, Ser 17K F- B AR T2 L I B vk /> &
171 25 I 0 0 ) 18 A T I I £ 2k Ak, 00 B B0 I K R A 7 30 A
KO, SR E S AT R B AN R B LA 2 5/6 B
Bk K Rk 5 B T R 1R R RO AR B T AR I 1 T 5 S ok
CO R WA SRR R = i TR 1 SR I NGS AN
LR Hb 3 L AT AE G S 1R MMIP-2 18 26 3K L 6 Bt IV e JBE G 2 B Ot
P U R AR R 3K ) AR B B U O G 0 3 AR 0 B A
F o EUHT . DA SR A B2 R 7S R o 77 48 % W I O A A Ak 1Y
HIL I BHF 5 1 o LR 3 5t 402 5 B0 ] T 4 A Ak 1) T DR A
T 75 Wk 3t 4% 3 B T st 4 0 AR O PR S D AR I e 4R 43 T IR
T ISR . AT 45 R BoR . SRR AL A, N R L
41 HIF-1o.CTGF 2 [ 3 35 K- 3 8] G BEAR , 2 78 75 Ik b 25 1
2 5 (1) 5 27 Ak Ak 14 F DL o AT R i 3 Ao Bl 3 dole 460 DA T 410 )
HIF-1a 93235, 3610 T 98 CTGF A2 (7K » DT ok 228 B ] ot
g4k,

SE

[1] Fine LG,Norman JT. Chronic hypoxia as a mechanism of
progression of chronic kidney diseases:from hypothesis to
novel therapeutics[ J]. Kidney Int,2008,74(7) :867-872.

[2] Manotham K, Tanaka T, Matsumoto M, et al. Transdif-
ferentiation of cultured tubular cells induced by hypoxia
[J7. Kidney Int,2004,65(3) :871-880.

[3] Higgins DF,Kimura K,Iwano M,et al. Hypoxia-inducible
factor signaling in the development of tissue fibrosis[J].
Cell Cycle,2008,7(9):1128-1132.

[4] Copple BL, Bai S, Burgoon LD, et al. Hypoxia-inducible
factor-1a regulates the expression of genes in hypoxic he-
patic stellate cells important for collagen deposition and
angiogenesis[ ] ]. Liver Int,2011,31(2) :230-244.

[5] Takiyama Y.Harumi T, Watanabe J.et al. Tubular injury
in a rat model of type 2 diabetes is prevented by metform-
in:a possible role of HIF-1a expression and oxygen me-
tabolism[ J |. Diabetes,2011,60(3):981-992.

[6] Kimura K,Iwano M, Higgins DF, et al. Stable expression
of HIF-lalpha in tubular epithelial cells promotes intersti-
tial fibrosis[J]. Am J Physiol Renal Physiol, 2008, 295
(4) . F1023-1029.

[7] Haase VH. Pathophysiological consequences of HIF acti-
vation: HIF as a modulator of fibrosis[J]. Ann N Y Acad
Sci,2009,1177.57-65.

[8] Manotham K, Tanaka T, Matsumoto M,et al. Evidence of
tubular hypoxia in the early phase in the remnant kidney
model[J].J Am Soc Nephrol,2004,15(5):1277-1288.

[9] Zhang B,Liang X,Shi W,et al. Role of impaired peritubu-
lar capillary and hypoxia in progressive interstitial fibrosis
after 56 subtotal nephrectomy of rats [J]. Nephrology
(Carlton) ,2005,10(4) :351-357.

[10] Zeng R,Yao Y,Han M,et al. Biliverdin( F %5 780 1)



780

WHH I —B. XA T R RE A R EA 8
S S 40 M B T 0 7R A A — B IR R T RE R
I . Adams 20 b 2 B L K BRI IR T S UROARK B 24 A 4%
AR I 2 05375 S0 TL-6/11-10 19 b R IF RE DR 8 A L I . T
2855 ST 5 2 W DA 30 T R e Rk A a4 JEE 1 3K (IND L\ TNF-
a IL-6 UG5 2 FLHU I8 B0 S e — & B 0 A 17 IO 9 O D
PG . 304 i I A b JRR 1 2 4 1 o T 1L T B 4 5 R
SEHEER . A PRI R R 2R TR SR
Bl 58 ¥ 1L-6 . TNF-o 1Y BRI 2 N3 R T L 19 it B
20 I 3 37 G G S 8 A 40T VR B N A R BT . E
WA S BN . B T R B R A TR UM A% 1 R T
MK XARE S TR A R RIER R AT A K. REH
JPJE AR 22 B BIF ST IE B 5 2K A e JRR S ) T A B ke i
e T TR AR R s B R PR T

Flondor &M i 5 2 B, K B ko 36 9 35 R g 2 B E
W AP JRR I 2 S G b BLRT LA o 48 40 M P TNF-o K
IL-18 BB, oAb L R M R (R B AR A F 5 s 26 B JRR 9 24
P Y o 0140 e R 900 55 i 22 % R 9 PBMC 41 il R T A 3R
B, Weber S50 5 4 B L 5 90 E BE A R0 A B B
P B 41 BT 7 A G TNF-o 1106 40 B0 B 4 -1 i 4r i, 45
AL R,

AT AS [5] A JBR e 24 0 %o A PR 1 7 A B4 5% W) 3 77 AE — 5
40, AL AR & A0SR . ASBEIT F W1 T R A RR 1 24 19 A
U T 0 1 4R e At L R T AR B A AR R R TR R
PRSI TE . P, AR B P AR KON TR
S G T AR SR VB BRI I R FE TR R A YRR
2 4k F5 40 DR O A DR Y ML e, B R S I R

SE

(10 i ae. PR T JRR I Xot LA S0 JPF o 7 38 5 405 A8 2 il
AT R/ PR F-1 408 40 X7 g s i ). 52
P 2 J 35,2009, 25(23) :3995-3997.

(2] MIEEZE. 22K U8 . A K 5. WA R I 20 T Bl o, 7493 38 46405
Fe FEAL ) o 3tk e [T, v [ 2 2 2% 7L 2009, 44 (18)
1369-1371.

(3] Z=Fm4 FRmee, Tk 5. i DK RR % 24 190 4k 24 5 B A Bl i 453
15 K B X TNF-o 1952 00 [J ], 24 44 B8 2%, 2009, 15 (28)

TREF 201353 AF 255 TH

6-8.

[4] Xu GM,Tao GC. Effects of isoflurane on ICAM-1 expres-
sion and neutrophils infiltration in rats with liver ischemia
and reperfusion injury[ J]. ] Med Colleges PLA, 2009, 24
(5):259-265.

[5] Lee HT, Emala CW, Joo JD, et al. Isoflurane improves
survival and protects against renal and hepatic injury in
murine septic peritonitis [ J ]. Shock, 2007, 27 (4): 373-
379.

[6] Adams SD, Radhakrishnan RS, Helmer KS, et al. Effects
of anesthesiaon lipopolysaccharide-induced changes in ser-
um cytokines[J]. ] Trauma,2008,65(1):170-174.

L7] BRALT5 Y0 R IR B, 3. PO IA B A5 S T R T ) i 1 3K
FRAT T AR 5 A0 L DR #  m L D. s JR JRR I8 % % 7%, 2008,
24(1) :8-10.

[8] BEaulr. M Z s [ AL #1453 £ 48 9 S 1oy 1) 5% i
(DI )7 M 58— 42 B K224 4k, 2006.

[9] e, BBt A i) Wk JBE S 9K T W A X A B 48 A 2 Wi Y
)] AR PE25,2009,49(11) :3-7.

(107 5K 2 fh. 57 9006 /L oot THUAL #0% J5 Ak 2065 K R 48k 1f P
AL I IR E LD R R ERR A ,2009.

L1110 SRR AR A By, WA JBR B 24 1 it 22 DR 37 8% 0 K T R AL 1)
(1] RS W48 4%, 2011, 18(5) : 359-362.

[127] Flondor M, Hofstetter C, Boost KA, et al. Isoflurane in-
halation after induction of endotoxemia in rats attenuates
the systemic cytokine response[ J]. Eur Surg Res, 2008,
40(1) . 1-6.

(137 JT ¥ 0 » 0. JBR T 245 4 X 40 o B 1 40 i A -1 A
4L 26 152w LT . I 25 5 I K, 2007, 7(7) .
505-507.

[14] Weber NC,Kandler J,Schlack W,et al. Intermitted phar-
macologic pretreatment by xenon, isoflurane, nitrous ox-
ide,and the opioid morphine prevents tumor necrosis fac-
tor alpha-induced adhesion molecule expression in human
umbilical vein endothelial cells[J]. Anesthesiology, 2008,
108(2):199-207.

Clscf B 1 :2012-08-23 &8 H 1. 2012-10-21)

CEHEESE 777 T
reductase mediates hypoxia-induced EMT via PI3-kinase
and Akt[J].J Am Soc Nephrol,2008,19(2) :380-387.

C11] Ar/NJS . T/ AR B L 4. 5/6 B 9 Bk R BRI AL i 5
T la M 20 765 PR R B FE AL ] Ho A8 B BERG 2% &,
2010,26(9) :689-695.

[12] Xu H,Liu X,Ning W.,et al. Expression of HIF-lalpha in
5/6-nephrectomized rat models of chronic kidney fibrosis
[J]. ZhongNan DaXue XuBao,2009,3(4):308-312.

L13] [ = AR JC 3. /S MR b B IR 7 B B R 2L 1% 1 B /D 3k
SR RO 5 LT 1. W rg o B2 2 B 2 4k, 2004, 24 (1) £ 35-
37.

[14] faf 2, BH . 2522 3 I 0T 5/6 ' VI O BB i e Jd s
TEAEE MR LT v B P B 45 A 4%, 1998, 18(9)
553-555.

(157 fi[ i 2 , BRIT AR ZE g U 7 ok b 3% U B 10 B K LB/
BRAL A (52 ()], 508 P s 2 B 2 Al , 2004, 24(2) < 1-3.

[16] #8835 oA ATE 2, 55, AU JL KR 5/6 B 1)
W B DA s ], 351 e e R 24 K2 2% 4R, 2007, 27(2)
17-19.

[17] ZET0k AP 2. N WK H B RLAE 2% 5/6 B VI Bk K LB 4 41
LA RFFELT]. B E 2500, 2009,12(4) :411-413.

(Wi fs B #9:2012-10-26 &[] H #1.2012-11-19)





