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FUERHEE 1 IR, L2 8 JH o FHMGHR fo 9% W B 36 v A6 T K B P i
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Abstract; Objective

slips “Yufang” on kidney injury in spontaneously hypertensive rats and

To explore the effects of Wu Wei Han bamboo
its mechanism of action. Methods To analyze the differential genes
between normal kidney tissues and hypertensive kidney tissues in
GSE37460,a hypertensive kidney disease dataset in GEO database , and

to explore the mechanism of hypertensive kidney injury; Spontaneously
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hypertensive rats ( SHR) were randomly divided into model group ( equal volume of distilled water) , control group
(7.59 mg - kg™' valsartan) and experimental — L, — M, - H groups (7.15,14.29,28.58 g + kg~' “ Yufang”
granules) ,with 10 rats in each group; additionally , Wistar — Kyoto ( WKY') rats were taken as a normal group (equal
volume of distilled water) . Six groups were gavaged once a day for 8 consecutive weeks. The levels of urinary
microalbumin(mAlb) ,N — acetyl — B — D — glucosaminidase ( NAG) and serum thromboxane ( TXB2),6 - keto —
prostaglandin F1 o (6 —keto PGFla) were detected by enzyme linked immunosorbent assay. Western blot was used to
detect the expression levels of hypoxia inducible factor — 1 o ( HIF — 1) , vascular endothelial growth factor ( VEGF)
The data set GSE37460 contained 155

differential genes, 94 of which were up — regulated and 61 were down regulated and pathway enrichment involves

and transmembrane receptor protein 1 ( Notchl ) in rat kidney. Results

pathways such as HIF — 1a/VEGF/Notchl. The urinary mAlb levels of normal,, model, control and experimental — H
groups were (60.83 +3.81),(159.60 +20.65),(70.45+3.97) and (79.72 £9.01) pg - L', respectively; the
urinary NAG levels were (34.37 +6.92),(91.30£9.05), (44.65 +10.09) and (54.79 +2.87) ng - L™,
respectively ; the contents of TXB2 in serum were (78.58 £3.78),(107.80 +5.16),(80.92 £4.02) and (85.65 +2.17)
pg + mL ™" respectively ; the serum 6 — keto PGFla levels were (121.50 +3.45),(85.05 +2.92),(108.30 +2.96) ,
(101.90 £3.08) pg - mL™', respectively; the relative expression levels of HIF — 1 « protein in rat kidney were
0.56 +0.03,1.25 £0.02,0.77 £0.01 and 0. 83 0. 02, respectively; the relative expression levels of VEGF protein
were (.24 £0.02,1.24 +0.03,0. 81 £0.04 and 0.95 £ 0. 02, respectively ; the relative expression levels of Notchl
protein were 0. 33 +0.03,1.02 +0.01,0.50 £0. 04 and 0. 68 = 0. 01, respectively ; there were significant differences in
the above indexes between the control and experimental —H groups and the model group(all P <0.05). Conclusion The
Wuwei Han bamboo slips “Yufang” can improve hypertension — related kidney damage and reduce kidney fibrosis,and its
mechanism may be related to the inhibition of the HIF — 1o/ VEGF/Notchl signaling pathway.

Key words: Wu Wei Han bamboo slips “ Yufang” ; hypoxia inducible factor — 1o ;vascular endothelial growth factor;

transmembrane receptor protein 1 ;kidney injury
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(N - acetyl — B = D - glucosaminidase ,NAG) . L7 H IfiL
12 ( thromboxane, TXB2) .6 — il — Ai 4l & Fla
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HIF — 1o) 3K I8 N 2 A K R ( vascular endothe-
lial growth factor, VEGF) $i {4, ¥ty H 3 [E Abcam /7y
Al ; BB IEZ A% 1 1 (transmembrane receptor protein 1,
Notchl ) Hii {4, W) B 3£ [E Cell Signaling Technology 7%
Al HOMEE - 3 - BRI AL ( glyceraldehyde — 3 —
phosphate dehydrogenase, GAPDH ) $iT & . HRP “E37 %
HREEREE G(H + L) Hrdk, 14 A 2 [E Immunoway
YN
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Affymetrix Human Genome U133 Plus 2.0 Array ( Gene
symbol ) , ey I s 15 1] e RRXT AR 4 ), R
T 5 Limma” PG, AT 22 S B PR 28 , B 16 2% 1
ogFC1 =1 F1 P <0. 05, #8545 0 12& Hh 19 22 S ik [A] itk
17FEHAAAIE (gene ontology , GO ) Fl T #f5 5& A 5
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www. bioinformatics. com. en/) #47 ] ¥4k o
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45 K (systolic blood pressure, SBP) #1147 7k J& ( dias-
tolic blood pressure, DBP) , & £zl & 3 W HCEH1H.
FHRBIER K G255 , 558 12 b, B R EUIA R
e ER BB IR R B 24 h R, BT - 80 °C
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2.6 ZHHHKXEE PCRIEKRNEAHLRS HIF -1a,
VEGF #1 Notchl mRNA {5 i& 7k

PEEUAS R BB 2120 5 RNA F R 40 6O
T SE G2 BE I RNA 2B K Wk B, 9K 5 30 7 5%
BB cDNA, IR AW Ak, 95 CHiAEME S min,
95 CAEM: 10 5,60 CiR A/ IEA 30 s, L GAPDH Sy Py
S 4272 H L R R K
2.7 BAREEERNEHR HIF - 1o, VEGF
Notchl & By Fik7kF"

i B Western blot 52565 JREE 5K B A% 2H K B 40
LUHEATHE PRI, BCA 5@ 28 1 R B2, BRI L UK 4
JE R A —HT(1:1 000)4 CokF L IBER , A
THL(1:1.0 x10*) 2 h JF PR, TR ECL {2 8 4,
LI GAPDH 257 KA N 2% , 3 1] Tmage J 14T
Bl oA SR PR Rk
3 GritzsemE

F SPSS 26. 0 B AT S it 3 Hre T BERLA
X s, A A U SR R 0y 22 030, 7 2655 T i
AN EEZE 5 (LSD) K656 5 J7 26 A8 5% F] Tamhane T2
A5
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BRSPS AL T A Noteh 45 5 %8, KEGG
HELUCR WoR, W Kl H E E AL E Notch 5 5l
B R IR MR 5 5 @ B VEGE {5 5 0l #%
HIF - 115 538 1% 45
2 ECRUNE T XK R MLE R R0

i R SR 2 Bl 4 T 7015, 14,29,
28.58 g - kg T M HRALZA T 7. 59 mg - kg T ARTD
I, TEH AR R 2 1 25 T S R BR B 28 1R K o

IBYT AT, SHR K FL% SBP Al DBP ¥ i 3% & F
WKY KR, fEG T2 F 2R a5 %8 X (8
P <0.01), J&¥7)5, s R SL 5 419 SBP Al DBP
PRI g B A RS2 2R A SRR
(P <0.01,P<0.05) ;&% 5525411 SBP il DBP
gt BRI B R RS2 LR A ST E R
SC(HP <0.01) {1575 2 52 50 41 4 1M -5 % B AT L
BRSSP RIS EE L (¥ P >0.05),
ZERWFE,

3 RBUNE“RA” AR S IhEEN K R &£ 45 h
Az A

BERIZH 5 1E H 41 A, IR mALB (NAG & i %
My H Cys — CTXB2 7 i R R 2 I 25 7t iy, 1l
5 6 —keto PGFla & 2 it FHIRAK, 7E G124 L 22 57
BIAGIEE X (¥ P <0.01), AR, & e g
ZH AN R R b mALB \NAG & i i Cys - C
TXB2 & 7 359 40 B R 41 ) 35 P AIG, I 5 6 — keto
PGFlo & i YA o 2 Tt i, fE S22 E 22 7Y
A FE (P <0.01,P<0.05), &5 0LEK 2,

F 1 aRBLE T KR BRI S (% £ )
Table 1 Effects of Wu Wei Han bamboo slips “Yu Fang” on blood pressure in rats(x +s)
Dose SBP(mmHg) DBP(mmHg)

Group n

(g-kg™") Before intervention After intervention Before intervention After intervention
Normal - 10 118.80 +8. 51 125.20 £8. 54 82.20 +4.71 84.30 +8.47
Model - 10 178.10 +13. 62 187.70 +12.77% 123.30 +7.27% 126.30 +11. 8%
Control 7.59 x10 3 10 171.40 £ 15. 65 155.60 £14.62* * 123.10 6. 69 107.90 £8.06 * *
Experimental — L 7.15 10 179.40 £11.92 176.40 £9. 54 120.40 +7. 35 119. 50 +6. 08
Experimental - M 14.29 10 181.80 £11.22 170.90 £12.97 * 120. 60 +12. 08 113.50 £11. 15"
Experimental — H 28.58 10 182.90 +12. 31 165.90 +14. 16 * * 124.90 +7.78 109.60 +8.44 " *

Compared with normal group, P <0. 01 ; Compared with model group, * * P <0.01, * P <0. 05.

®2 RHUKRBURMEAES (mALB) (N - LBt - B - D — 2540 %) b 1 i (NAG) & &8 ML HBE A R C(Cys - C) MAR R
(TXB2) .6 — il - A I Fla(6 —keto PGFla) Z M LEL (2 +5)

Table 2 Comparison of the levels of rat urinary microalbumin(mAlb) , N — acetyl - B — D — glucosaminidase (NAG) and cystain( Cys — C)
serum thromboxane (TXB2) ,6 - keto — prostaglandin F1 o (6 — keto PGFla) in each group (x +s)

mALB NAG Cys-C TXB2 6 — keto PGFla
Group o -1 1 -1 -1
(pg+L70) (ng-L7") (pg-L70) (pg - mL™") (pg - mL™")
Normal 60. 83 3. 81 34.37 £6.92 203. 20 £23. 52 78.58 +3.78 121.50 £3. 45
Model 159. 60 +20. 65* 91.30 £9. 05** 563. 00 +48. 56 107.80 +5. 16* 85.05 +2. 92
Control 70.45 £3.97* * 44.65 +10.09 * * 284.60 +34.86* * 80.92 +4.02** 108.30 £2.96 * *
Experimental — L 119.50 £8.59 * * 76.69 +5.54* 418.70 £22. 40 * * 96.61 +5.02 * 93.37 +2.85* *
Experimental — M 95.91 £10.95* * 64.36 +6.59 * * 388.30 £30.94 * * 88.02 +6.09 * * 96.37 £2.59* *

Experimental - H 79.72 £9.01 " " 54.79 £2.87" " 322.60 +31.89" " 85.65+2. 17" 101.90 £3.08 * *

Dose and n refer to table 1; Compared with normal group,* P <0. 01 ; Compared with model group, ** P <0.01, * P <0. 05.
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Figure 1

BT,
5 KENE“RANAXREHLA HIF -1, VEGF
F0 Notchl mRNA FTiXH 500

B2 5 H A b, A 2 HIF - 1o VEGF
Notchl mRNA A FRIE K-35 Th i, fEGe it b
BRI FE (¥ P <0.01) , Hr 55 Se g
RN B4 S 4l 40 HIF - 1o VEGF . Notchl mRNA
AN ek K P i R A B 3 R AR, FE G2 B 2E S
WA E X (P<0.01,P<0.05), ZRIEK3,
6 HEINE“RA" KR EHLR HIF - 1a, VEGF,
Notchl & B RiZRI T

e 3 I 2. BERIZ 5 IEH A AH L, B 48
HIF - 1o \VEGF }% Notchl & [ 4H X} 283k /K V-3 g 3%
e EEG e S HA SR L (P <0.01)
0% H L R S 2 AN N BE A 14 HIF - 1o,
VEGF & Notchl 5 [ A0 32K 7K P B R I 4] b 2%
FEAK, 7TEGE 17 L2 R WA G E X (P <0.01,
P <0.05) , H. a0 52 5o 41 AR A W) o

Effects of Wu Wei Han bamboo slips “Yu Fang” on the pathological changes of rat kidney tissue ( x200)

. Hematoxylin — eosin staining results; II:Masson staining results; A:Normal group; B:Model group; C: Control group; D,E,F:Experimental — L, - M, - H

groups , respectively.

R3O BB T R A ALK U LU B S T - Lo (HIF - o) U N B2 AE K7 (VEGE) F1S IR A2 (K3 1 1

(Notchl)) IR R (% £ 5)

Table 3  Effects of Wu Wei Han bamboo slips “Yu Fang” on expression of hypoxia inducible factor -1 o (HIF -1 «),vascular endothelial

growth factor (VEGF) and transmembrane receptor protein 1 ( Notchl) in renal tissues of various groups of rats(x +s)

mRNA Protein
Group
HIF -1a VEGF Notchl HIF - la VEGF Notchl

Normal 1..00 +0. 09 1.00 +0. 06 1.00 +0. 11 0.56 +0. 03 0.24 +0.02 0.33 +0.03
Model 5.47 £1.03% 7.87 £1. 4% 4.51 £1.29% 1.25 +0.02% 1.24 +0.03% 1.02 £0.01%
Control 1.53+0.14%* 3.10 £0.46 * * 1.88+0.74** 0.77 £0.01** 0.81£0.04** 0.50 £0.04* *
FExperimental — L 4.00 £0.39* 5.72£0.43* 3.48 +0. 12 1.16£0.02* 1.19 £0.02* 0.95+0.01*
Fxperimental — M 2.33+0.37*" 5.20 £0.36* 2.59+0.16* 1.03£0.02** 1.04£0.05** 0.83£0.01**
Experimental — H 1.78 £0.17** 3.39£0.91** 2.13+0.21** 0.83+0.02* " 0.95+0.02** 0.68+0.01* "

Dose and n refer to table 1;Compared with normal group,* P <0. 01 ; Compared with model group, * P <0.05, ** P <0.0l.
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110 kDa

HIF-1a

VEGF 151 kDa

Notchl 120 kDa

GAPDH 37 kDa,

A B c D E F
B2 REE R KR E 44 HIF - la, VEGF FI
Notchl # F #5151
Effects of Wu Wei Han bamboo slips “ Yu Fang” on

Figure 2
proteins expression of HIF — 1o, VEGF Notchl in rat kidney tissue
A :Normal group ; B:Model group;C: Control group;D,E,F:Experimental — L,
- M, - H groups, respectively.
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AT, 24 3 S 2 3 B0 A e e R /MR FE
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WAL AT GEO 45 S 5% 5 I e B 45 0 HL
"l HE5 HIF — 1/ VEGF/Notchl {5518 I 119 1 5 300G
FHOG o HIF — 1o SR I | fif S0 20 20 v 356 Jo 4t it A3 2 T
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