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Effects of Yigi Huayu prescription (7 = £ #2757 )on knee cartilage degeneration in HIF -1 gene knockout mice
WANG Jing, DONG Fang-fang,LI Xiao-feng,SHU Bing,SHI Qi ,WANG Y ong-Jun,and ZHOU Chong-jian. Longhua Hospital
Shanghai University of Traditional Chinese Medicine ,Shanghai 200032, China

ABSTRACT Objective: To study the role of hypoxia-inducible factor 1 alpha (HIF1a) on knee cartilage degeneration,and
to explore the effects and mechanisms of Chinese herbal compound Yigi Huayu prescription (%5 AL F) on HIF-1agene
knockout mice on knee cartilage degeneration. Methods : The 4-month and 6-month HIF-1a gene knock out mice were ob-
tained by interbreeding,and divided into HIF-1a ** 4 —month mice group,HIF-1a ™~ 4 —month mice group,HIF-1a ** 6-
month mice group and HIF-1a ~ 6—month mice group,3 mice in each group. And then the 2-month-old HIF-1a gene knock
out mice were randomly divided into Yigi Huayu prescription (25 AESETT) group and physiological saline group. There were
6 mice in each group. After 2 months” drug administration, the knee joint of mice was collected ,and the Mankin score were e-
valuated ; Safranine - fast green staining, HE Staining,and immunohistochemistry analysis for VEGF,Col X,Col I ,MMP-13
and Sox—9 were performed erespectively. Results : DCompared to the results in the HIF-1a** mice groups , the HIF-1a™” mice
developed aging related cartilage loss and bony tissue appearance, cartilage defects increased,and cells reduced. In HIF-1ac ™~
4-month mice and 6-month mice group, the expresion of Col Il and Sox9 decreased,and the expression of Col X, MMP-13 and
VEGF increased. ) Compared to the physiological saline group,the ossification and defect of knee joint cartilage reduced of
mice in the Yigi Huayu prescription (5S4 J7) group, the cartilage cell distribution was more uniform , and the total num-
ber of cells increased. The expression of type I collagen and Sox9 protein increased , expression of Col X, MMP-13 and VEGF
protein decreased of mice in the Yigi Huayu prescription (#554EJ#%J5) group. Conclusion : The knee cartilage degenerates in
the HIF-1a ¢KO mice,and the degeneration increased with age adding. The Yigi Huayu prescription(£5ALHETT) can delay
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the degeneration of knee cartilage of HIF-1a ¢KO mice.
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Note ; Compared to HIF-1a** 4-month-mice , #P<0.01 ; compared to HIF-1a ¢cKO 6-month-mice, *P<0.01; compared to HIF-1a ¢KO 4-month-mice , ™P<
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Fig.1 Tibetan red solid green dying of knee

s ST T
BT ST

1a,1b, 1e, 1f. There were no defects and ossification of knee joints in 4 month HIF-1a** mice and 6 month HIF-1a** mice 1c¢,1g. There were defects

joint of mice in four groups(x40)

and ossification of knee joints in 4 month HIF-1 ~ mice, as well as irregular surface face of cartilage, irregular range of chondrocyte, thin cartilage ,uneven

distributed cartilage cells and reduced cartilage cells 1d,1h. More serious damage of knee joint in 6 month HIF-1 " mice
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Fig.2 Tibetan red solid green dying of knee joint of mice in sodium and Yigi Huayu prescription (i
SALIRTT) groups(x 40)  2a,2c. There were defects and ossification of knee joints in mice of sodi-
um group, as well as irregular range of chondrocyte and reduced cartilage cells 2b,2d. There were

lighten defects and ossification of knee joints in mice of Yigi Huayu prescription( 35S ) group

AR TR K AR, BB e i R PR K] I HE o ml 0L, AR BEER /K 20/ BUBS S5 B0 H 3
¥5], A HES e A BER K 4H 5T WU EAL, BRI ARYAT, s
2.2.2 RLFESEYLH HE Yt LLFEstge . A MR, 26 AT 456 T s Bt A1k



-490 -

A5 2013 4F 6 A6 26 545 6 ] China J Orthop Trauma, Jun.2013,Vol.26,No.6

I
7 2 —.._-..,_.Il~‘ . = T
% - S— 3 v '\ S
o . - = "N et . .
4 - s . R . -« N c
2 = - - - * n : . 3 2 <l St SRR e -
’ » - '\‘ 0 . . “.
5 - - - - o //‘\ A . .
- Vi, /\ e AS Bac 8 -
. 3 SR e 4
- - « . v
' L : ke . i =R g :
£ . P ¢ e ¢ ¢3]
"1"' . .x -.'.4
- s -y (IR A
e - n La ) 0 v #
o (@l s \\t‘—s-;'- ;- a3 T .'-J |
vz Aol Sl ' 4 - - i :J,’:.' o 5 ¥
. o o, W - . « % 2 SRS o . LA )
- avomge WS S @ >, A 4.,' ,% 4@. ' o ) @
Vi ey RS A . : bl =i 2 MR A i
P - . — - .
2y g e - -~ .
N - - » - s -
. s . ® ! b e L ~ i\ N 2,
” R . ok A e
/ 3 T . 2 ¢ T Wy - ;,x 3 = S
P ¢ . o & = - - - -
¢ > ; 57 B et 5 T r e - Sl
T . T P | - x -
. i e _ - -
. .I_ g st 13 =
/] :'}',\q.'f. . -
L | N - ’ -
a8 t.ﬁ%'.’ - -
- -~ 4 - - - -
L] pe . YJ~ 2 - 0

— . c
..--".-" -, 2 — = - e 18 -
- - ’ ey —, - - — -
Sy 2 B e R A
e, ‘.J; - 3 M & - -
~._ - ’. ’. '—~ p — - -
-~ 2 f‘l‘ e - - » - e s :
S 3 i d - 2o 00 7
-3 s . > L
. X 2 7Y £
o - D o - - . =
¢ N 3 o Ay ot “
. ‘ 7 A 5 - -
SRR o) ® | = .~ G Q-
- o~ . o 2 ' -\‘r’. -M:E-’\- £ :,- .
. -\ —— = N - -

B 3 AEFEER KL AN 2SS AT /N BRIE T Col IT | Sox9.Col X MMP-13 Fl VEGF #tif2H

2 SRR R AZE R (x40), [FIAEIERK 4 (3a,3¢,3e, 3g, 3 ) /NRAA L, 25 AR 4L(3b,3d) /N Col

1 Sox9 FRMATHE , 25 ALFEIT41(3E,3h, 3j) /N Col X MMP-13 Il VEGF Fik Ik

Fig.3 Immunohistochemical dying of knee joint of mice in sodium and Yigi Huayu prescription ( £
SALIETT ) groups (x40). Compared with mice in sodium group (3a,3c,3e,3g,3i),expression of
Col I and Sox9 of mice in Yigi Huayu prescription (35 AIR T ) group increased (3b,3d) ,and ex-
pression of Col X, MMP-13 and VEGF of mice in Yigi Huayu prescription (5 AL )group de-
creased (3f,3h,3j)
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xxs, %
Sond BT, 28 AN Col X, o B
MMP-13 Fll VEGF FikFEAR(WLIE 3 J23k 3), ol 0412000 0.6020.005
3 Wig Col X 0.4420.02 0.3120.024
IER B HBUE TR, HEAIRE g 0.150.01 0.2520.024
PR IR E"JL_TL AT HIF-1a,, .JHC%'I HIF-loo  yyp13 0.36£0.02 0.16£0.024
HH r&f‘u‘“): U TEERHIEFERE, T veer 0.3320.02 0.21£0.024

HOPCR HEUE IR en, e

APAE TS HE e et ko e, AP<0.01

Iﬂ]_{ﬁ;%%l/lj(,u {’K_[H: UHE , §k }E] z ,/[:{é;‘\yi/_:El_x o Note ; Compared with saline group, #P<0.01
3.1 HIF-lo JERRER/DBURBOCT OB & ARRER ALHD 7 HIF-1o B RIRRER /N BRUBE OG0 R AU Y



A 2013 4F 6 H 2526 555 6 ] China J Orthop Trauma, Jun.2013,Vol.26,No.6 +491 .

WEL SIS | AT [ 2k e FN HE Yozl R0,
HIF-1a /N 4 ARRABCEESRAT A, K
B RmEACH , B, OB EARTE W,
O, 5B A HES AN, 40 s/ . HIF-1a 7y
5 6 &4 B 50 5 i

I 79 B SR B R S PR DY, s A A 1)
FEW 22— SR ) R AL, e
WRCE AW, REAERFECE AN R A BRI RE
I, Y& OA SEB il BUCE Ll 2R AR R, Col
I ekl . Sox9 e R HeE Ak il — 4
s, RSB A Col 2al 9FRIA, AN
M X #RH 19 & B A AR H A 2 0 A ) 2 A
FHPY, OA B, Sox9 K YA/, I H B A &
Wil B U0 R B N = T ek /D . VEGE
X VT R L2 R I A A A B R S N A
FUEH, ES5 T OA HeE#HE AL R fE K
A OA SEHCHER AR MR , B s, I FLkE
FHWIRH 25/, BRSBTS 4 e A
fifi (MMPs ) 235 18, 51 42 OA JCSPE B IR PE IR 25, AT
B BE 0T TP R 1 SROBH 1 I A RS i D 4 T
W, NS S OA BF Rt el 48U kR
I, ERRIA R T E, 3T H MMP-13 S#CE-Fihi ™
AR R IEAE, Col X tHIBAE 5 0 — ek
MIbREY . 5 IEH A T HCE AR Col X AT LATE
KFRIIH OA KT HCE RIS, I H 20 7E 4K
B AR, WA, Col X BIFREHER OA
st 18 5 i Bl A i A B A KAk, AT 2R
FEMIE R, B, &4 OA SFCEHB AR T
PRRET, Col X WYFRIR TR, JHHHEE B H 25
[IEZ3 BAR =

G AL Y L B, HIF-1a/NR 4 H IR 2 I
KB R Col I 25 FH FIT Sox9 25 H e 15 F& 1%, Col
X MMP-13 VEGF % 4 #2580, HIF-1a~ /M B,
6 A4 Col I T H 5 Sox9 4 H Rk ik —REAK
Col X \MMP-13 \VEGF & EE#H— T, Liksh
SUE, HIF-1o JE R R/ B B0 T RS I
IR AR I s i A8 5 I a) 4 & R T AR I e
3.2 R SARI T AT LAV AR HIF-1o PR R RBR /N BR
AT R ZENLH OA J& T B “JLAE " 17
W& , F2 B B B R AN, A Bk o 2k s 3R
., AUVCHECE A LU0 EE T B IR AR R AL
FET SR MR PE < LV | DUk e i R
HRIESTRBEIE , L 28 SRR IR T R R AR PR
95, IR IRRCR AR R 3% 38 AR B IE A
TR A HRUE BiC A TASEA R, e H,
T, A 25 A AR, THFH2S A 2 DI, b

has B2, RN B Zon R ERRE AT R
2l oA s N o B2y B |, BERETS AL,
MARATAURS , A b 2R R, B
J7 AT LA NGE 2SOk, DA 1515
Rz 3y, 222 e S GE L IR Z T, S
UEM g AT BLAT (2 i R B S (] 3 2 A i A=
1 IG5, BN A ZF BRI VEGF iYRA, DL A
HEMAEESL SE AR 3578 TR A0 5 T R )
HIF-1o JE PR R  30CE HAUTCE SR HLE R

IR, S B HEUE SRR A {40 4n i

Ak S I R SRR A R DU SR S S

OA, g KA I 1 ey 3 i) I W G 20 | b 4B

A BRMARAS, HETTRG SR A AL S, S T

OA BB ERERT
1t HIF-1 o F RIS /) U 5 7 B0 2 23 (g 0L

LI A UESEAE HIF- 1o 3 PR RS /0N RO IR S 4k

HI%A HIF-1a 93635 ,4 A % HIF-1o ZEDREER /1N

UG TR Kt TIRAE . B R 28 AT A

2 HBFF X HIF-1ao & PR bR /N BRLS 25 19 2 4>

H o HE L FIGEL R 4 e 0 5 B, FiAE BRER /K ZHAH

Lo , g AR5 2 I ST i L i A RN A5 D

/N U OCT HCB I TE SR 2 B ] . Col 1T A1

Sox9 £ A FRIBIENN, 7 T HRCE B 3L 5T Rl o3

i/, Col X MMP-13 F1 VEGF & 1350/, %

W 5 AR T B, AT LASE S 30 22 REEIA
DI 25 BSIER  7F HIF-1a 52 (R 0L T, 35S

AR5 REAE IS R B I VR AE BRI 4 e ) 35

FRHERT, TR HIF—1o S 35 PR BRI /)N BRUE

AT R, X HIF-1o0 S 35 DR g ok

/NG s B — s iR PRI

SE 3k

[1] Schipani E,Ryan HE,Didrickson S,et al. Hypoxia in cartilage:
HIF-1alpha is essential for chondrocyte growth arrest and survival
[J]. Genes Dev,2001,15(21) :2865-2876.

[2] Hofer T,Desbaillets 1,Hopfl G,et al. Dissecting hypoxia-depen-
dent and hypoxia-independent steps in the HIF-1lalpha activation
cascade ; implications for HIF-1alpha gene therapy[J]. FASEB J,
2001, 15(14):2715-2717.

[3] Semenza GL. Hypoxia-inducible factor 1 and the molecular physiol-
ogy of oxygen homeostasis[J]. J Lab Clin Med, 1998,131(3) ;207
214,

[4] Semenza GL. HIF-1 and human disease :one highly involved factor
[J7. Genes Dev,2000, 14(16) ; 1983-1991.

[5] Semenza GL. Regulation of mammalian O, homeostasis by hypoxia—
inducible factor 1[J]. Annu Rev Cell Dev Biol, 1999, 15:551-578.

[6] Pfander D,Cramer T,Swoboda B. Hypoxia and HIF—lalpha in os-
teoarthritis[ J ]. Int Orthop,2005,29(1) ;:6-9.

[7]  Yudoh K,Nakamura H,Masuko—Hongo K et al. Catabolic stress

induces expression of hypoxia-inducible factor (HIF) -1alpha in



492 -

[9]

[10]

[11]

TR E B 2013 4E 6 H A

26 %55 6 ¥ China J Orthop Trauma, Jun.2013,Vol.26,No.6

articular chondrocytes :involvement of HIF —lalpha in the patho-
genesis of osteoarthritis[ J]. Arthritis Res Ther,2005,7(4) : R904-
R914.
Kleemann RU, Krocker MD, Cedraro A, et al. Altered cartilage me-
chanics and histology in knee osteoarthritis ; relation to clinical as-
sessment(ICRS Grade)[J]. Osteoarthritis Cartilage,2005,13(11);
958-963.
Bi W,Deng JM,Zhang Z , et al. Sox9 is rezluired for cartilage forma-
tion[J]. Nat Genet,1999,22(1) :85-89.
KRFEE, W, Ears, 5. M8 RN A K H T T2
SR TR M RN T AR IK B ST ). AR X
Z4ik,2011,15(9) :640-641.
Zhu BY ,Tian J, Wang QY , et al. The expression and significance of
vascular endothelial growth factor in knee synovial membranes and
synovial fluids of patients with osteoarthritis[J]. Zhonghua Feng
Shi Bing Xue Za Zhi, 2011,15(9) ; 640-641. Chinese.
F AT E Y SRR SRR ()] ARG IR
He FEREAS L2355 ,2008,2(1) : 41-43.
Wang Q,Mei HP. Cartilage repair and gene therapy of osteoarthri-
tis[J]. Zhonghua Lin Chuang Mian Yi He Bian Tai Fan Ying Za
Zhi,2008,2(1) :41-43. Chinese.

(PEFHIFRELE

DL B | AR AR 1 A A TAR

[12]

[13]

[14]

B RRHIZELE REE :

(hEE6)ZEE T 2010 4F 1 7 1E2US IR PR B AL 3 R 2
© R g
bouh, AR AL B RGAT

T o BT PIUE http : //www.zggszz.com R] SEIN RIS 7EZE
B A TR, TN F R AT T4, YO K01 ek R4 AT
B HHLTE :010-84020925 ;;:

FINZE AT, A, SF. £5 U R B ] SR 4
BN R5ZMA L) ). P E P E R RS, 2002,10(4) - 1-4.
Wang YJ,Shi Q,Zhou CJ, et al. The effects of Yiqi Huayu fang on
the blood of the cartilage end-plate[J]. Zhongguo Zhong Yi Gu
Shang Ke Za Zhi, 2002, 10(4) ; 1-4. Chinese.

VPRUE B E 55, h2hs AR SRS AR A K
SR SUHE 1) 45 200 A AR W22 T RE RS2 [0 ). Hh BRAE 1, 2004,
16(5):3-6.

Xu LZ,Wang YJ,Zhou CJ,et al. The influence of TCD Qi-suoole-
menting and blood stasis removing recipe on the biological func-
tion of in-vitro-cultivated rat cervical intervertebral disk chondro-
cyres[J]. Zhong Yi Zheng Gu,2004,16(5) ;3-6. Chinese.

WA , PR SRR B, 453 iR K 2586 2 07 B RS
IR YT I OGS T IR S A9 91 BRI 5 (). o Il
2012,25(4).283-286.

Chen SQ,Sun BG,Zhou HM, et al. Combined use of Compound
Nanxing Pain Paste with blood-promoting and diuretic Chinese
herbal medicines in treatment of chronic knee synovitis[J]. Zhong-
guo Gu Shang/China J Orthop Trauma,2012,25(4).283-286.
Chinese with abstract in English.

(ki HA.2012-11-16 AR SCHwhR %

16

e

<<':P [ﬂ H 'fj3>>ﬂ<u_.\ i::






