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Effect of Huangqi Guizhi Wuwu Tang on Immune Related Cytokines in Rats with
Yang Deficiency and Cold Coagulation Type Osteoarthritis

ZHAO Le'?, LI Yan-yan’" , WANG Yong-hui’, ZHOU Ran’
(1. Chengdu University of Traditional Chinese Medicine ( TCM) , Chengdu 611137, China;
2. Shanxi University of TCM , Taiyuan 030024, China)

[ Abstract | Objective: To study the effect of Huangqi Guizhi Wuwu Tang on CD4 " /CD8 " and related
cytokines in rats with Yang deficiency cold coagulation type osteoarthritis. Method: The 50 SD rats were randomly
divided into normal group, model group, celecoxib group, Huangqi Guizhi Wuwu Tang 7 days group and Huangqi
Guizhi Wuwu Tang 14 days group, n =10 in each group. All the rats except those in the normal group received
frozen and physical stimulation methods for 6 weeks to establish Yang deficiency cold coagulation type osteoarthritis

models. Before successful modeling, the rats in all groupsreceived gastric administration of corresponding drugs or
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saline ; 7 days for Huangqi Guizhi Wuwu Tang 7 days group, 14 days for Huangqi Guizhi Wuwu Tang 14 days group
(30 g-kg '), and 7 days for Celecoxib group (20. 82 mg-kg™'). In addition, the rats in normal group and model
group received normal saline for 7 days equally. After modeling, the expression levels of (iNOS) , collagen type Il
and (TGF-B,) in knee joints were detected by immunohistochemical method. Blood was taken to test the levels of
CD4 ¥ /CD8 * by using flow cytometry, and detect the levels of interleukin-4 (IL-4), C-reactive protein ( CRP),
insulinlike growth factors (IGF) and hypoxia inducible factor-la ( HIF-1a) by using ELISA method. Result: As
compared with the normal group, the ratio of CD4*/CD8 " in model group was decreased (P < 0.05). As
compared with the model group, the expression levels of CD4 " and the ratio of CD4 " /CD8 " were increased in
Huangqi Guizhi Wuwu Tang 14 days group and celecoxib group (P <0.05). As compared with the normal group,
the expression levels of IL-4, CRP, iNOS and HIF-la were increased in model group (P <0.05), while the
expression levels of Collagen type I and TGF-8, were decreased (P <0.05). As compared with the model group,
the expression levels of Collagen type Il and TGF-B, were increased in various treatment groups (P <0.05), while
the level of IL-4 was decreased (P <0.05); meanwhile, the expression levels of CRP, iNOS and HIF-1o were
decreased in Huangqi Guizhi Wuwu Tang 14 days group (P <0.05), and the expression levels of CRP and iNOS
in celecoxib group were also decreased (P <0.05). As compared with celecoxib group, the expression level of
collagen type Il was decreased in Huangqi Guizhi Wuwu Tang 7 days and 14 days groups (P <0.05), and the
expression level of iNOS in Haungqi Guizhi Wuwu Tang 7 days group was increased (P <0.05). There was no
significant difference in IGF level among 5 groups. Conclusion: Huangqi Guizhi Wuwu Tang can regulate the
immunosuppressed state and has positive function in repairing the broken chondrocyte to osteoarthritis through the
methods of regulating the changes of IL-4 and its downstream cytokines iNOS, HIF-1a and TGF-8,.
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2.1 54l 50 HSD KR e 7R 1 S 4% 8
BEHLEL 7 2L BEHL /> R 2 4L, 23 51 A TF H 4 s
2V o 2 i IR B ML BT R O AR A K R
BLAr WAL B TERER L% 7 d 41, B kR T
Wi 14 d MR,

2.2 RS HZY R A L E AR5
52 4 B 1 2 O R S A SRR OF R 4 AN, B
A4 HH KR SR BUM R) 1 B 07 5 o B H B /R 8:00
¥ 4 4R BB B A K BURESE T 1 vkoK v 6 b, KR
(6£0.5) C;6 h J5 K K EICF B A B FE, £k
H 8:00, x4 4 Jil, d&fia ARG 5 FIFG 75
B AR I R T B SR RN b A2 g
T H R 4:00 7 K BT84 441 50% [k
U BE A AR TR I, A ke vk, R 2 S8,
b, RS 1 IR A A KRR TR H DRSS (K
IKABR) ,E IR (18 £2) C, w5 5 J8 45 1 A
KRB B R b, & R G IT IR VE H 4R 2
B IE H A S5 A AV 2 45 T [R) S R0 2R R K Ah, & 4G
I KA 6 mL-kg ™ PR 4 HIHE B 4 25, 8 kR
KT 40 B Ry 30 g-kg ™, JE Ok H A 4L =R
20.8 mg-kg ', W EAER TYT 14 d HE5Z5 14 d,
EEBLSEHRIE 1R, d AR FER AL T, 2
HERELE TR

2.3 FERRKI

2.3.1 I CD4" ,CD8 " Wy & #i gk e )5
WH KR 2 Tk RR T i AR EE BBy, 97 32X 200 i i A ) 1f
TP CDA" ,CD8 " o it =X 41 M 45 JES 3 4 YR IS T 41 )

1fit 100 wL,CD3"/CD4 " /CD8 ™ &E & Piik 10 wL K 4
Ml 4% W 2 mL,# # 10 min 5 ,PBS PYEIRW 4 mL 3
%2 ¥%,1000 r-min ' 4 min F FEEHIRSE
A PBS Yk B, BB AL U8 2 U, A 2 iR
Buffer 300 wL #E5% 30 min, EHLEI

2.3.2 (L} IL<4,CPR,HIF-1a, IGF & &y £ Ml
KB 10% A FRK & SEE I 1P T 59 R I i, I 32 30 ik
i ,# - 30 min 5, 24 3 000 r-min_l%/ﬂ~ 10 min,
3 B L, R A 9 W BEE I g (ELISA ) A I . i
IL-4,CPR,HIF-1a, IGF & &% MU B 45 20 BR AT
2.3.3 KRBT o iNOS, 1T AU i Jz TGF-B,
HEEBRI R BUREE S , PO R SC T, AR B K
WU, 0 T 4% ZRW BRI S 10% & iy
TR (EDTA) W= W H 2L, VR BEE0 Fr , e e 20
A& SABC ¥ A5 I R BRUME OG5 i iNOS, T B fig J5t K&
TGF-B, My ik, Hrp iNOS-HT /i e 2 (1:80) , I
BRI R (1:100) , TGF-B, i (1:60) , PE4H 2L B’ =
W UG B 5 AT, O BEAL 28 UCRE 5k U1 7 v i 3 A4S i 1%
B , Gt Ul S B R O TA

2.4 ZEifeEartr SR SPSS 130 B iF & R
PLa +s 2o, Z 4 W] 8 HCR I LSD-1 J7 254y
Br, LA P <0.05 AERALITE L.

3 &8

3.1 XFBHMEZEBERLE SCHY 2 KB CD4 ", CD8
A2 IR AR B R B CD4 " Rk g
FEfk (P <0.05),CD4"/CD8 " th B g B& K (P <
0.05) ; G RLA UL, o )OS LW 1 14 d A HIJE
He B AR CD4 ™ Fak B B (P <0.05),
CD4" /CD8 " B i F+i&5 (P <0.05) , W& 1,

F1 BERERAYMGVHEZRBESAXTRAR CDI® ,CD§" ,CD4” /CD8 " KM (x x5, n=10)

Table 1 Effect of Huangqi Guizhi Wuwu Tang on CD4* ,CD8 * ,

osteoarthritis(x +s, n=10)

CD4 */CD8 * in rats with Yang deficiency and cold coagulation type

21 51 Flf/g kg ! CD4* /% CD8 * /% CD4*/CD8 *
EH - 35.87 £3.03 15.05 1. 85 1.80 0. 37
L7 - 27.85 £4.56" 14.91 £3.60 1.33 +0.45"
WA TS T d 30 28.33 6. 87 13.86 +1.34 1.69 £0.36
BT Z 14 d 30 34.11 £4.12% 13.39 2. 10 2.54 £0.48%
583k 0.020 8 31.43 £3.27% 14.04 +1.99 2.03 £0.52%

EHIERALE P <0.05; SR KD P <0.05(£2 ).

3.2k PH i JE R AL OC T 2 K RUME 114, CPR,
HIF-la #1 IGF (520 5 1F 8 20 b, A A0 20 K B
ML3% H IL-4, CRP 1 HIF-la 23K B 8 F+ 85 (P <
0.05); 5BIAYZH L, & 25 20 TL-4 S FEAR (P <
0.05) , AL W% 14 d 4 F0 285k £ 45 41 CRP
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R2 HEERAYIMNEEZEZBFXTAKR IL4,CPR,HIF-1a #1 IGF B§ M (1 £5, n=10)
Table 2 Effect of Huangqi Guizhi Wuwu Tang on IL-4, CPR, HIF-lo and IGF in rats with Yang deficiency and cold coagulation type

osteoarthritis(x +s,n =10)

28 51 /g kg ™! IL-4/ng-L~" CRP/pg L' HIF-l1a/ng-L ™" IGF/ng-L~!
% - 23.50 £7.53 603.31 +123.88 2 562. 60 +395.24 717.57 £75. 46
FoL A - 48.66 £8.76" 1188.52 +316.81" 3 301. 67 +372. 40" 696. 11 +33.95
WM WS T d 30 36.61 4. 822 940. 71 +192. 30 3 193.91 £360. 87 680.73 +54.10
WA L% 14 d 30 38.89 +2.32% 796. 07 +168. 982 2 895. 30 +204. 997 661.09 +32.50
FER A 0.020 8 37.70 3. 46% 803.58 +84.57% 2 974.41 +304. 34 690. 03 +70. 47

R 2 R T e 5 K TGF-B R3A B B R (P <
0.05) ,iNOS Fik W 2 7+ (P <0.05) ; 5REARIZ L
B, 2 TR R & TGF-B £ 35 B 8 7t &
(P<0.05) , WEHM LW 14 d 4 RFER R
41 INOS Rk B FEAK (P <0.05) ;4 F 2 Z [H]
WA TS 7 d M 14 d 45 % H M
B, AL R R GAREAR (P <0.05) , 8 AL 1L )
W7 A S gk A A B, INOS Kk B
(P<0.05), WER3, KRBT HE I B,
iNOS J¢ TGF-B, BHM: 235 R AR (A R ¥ (A K3k .
I 7Y 58 JE A6 E A Rk % 4R, HHES R 5%, 30l 2
Y 04 A s RORL 2 T 700 e D 3 2 Rk ik L HEBI S
FLoRTFEOE, AN BN E; WA

R3 ERERAMIMEXTREREIBKEF,INOS, TGFB ER IA RiX

U7 dHFREIR, R R HES R 5 (R A AL A
FRWZ W Y7 14 d 41 AR Rk
BN 2, R 280K & 50 A, (0 HES A 5% 5 %8
B A e RSB AR £, T 2 HES
B, RZERBO, ARERENS ., INOS FE 4
fi THCHAM)Z . BRI SRR AR, e IR, 1
WA LY A T d 4R E ] A 4R R 2 4
WA HE TR mED, HEEE YT 14 d
HEEWYA Ao TCF-B, PHESR B T A MK,
CE 4 B R T RS 20 M 1A A A AR R A
Bz, Borfisr sy, SRV P M 3Rk Ik, 5
A Y7 14 d 21 ] 80k B A 4 0 B 8 AR B
WORLIR Y . W1~ 3,

IR (x £5,n=6)

Table 3 Effect of Huangqi Guizhi Wuwu Tang on type II collagen, iNOS and TGF-B in rats with Yang deficiency and cold coagulation type

osteoarthritis(x £s,n =6)

21 5 Fld /g kg ! I ® i JE( x 10 72) iNOS( x 10 2) TGF-B( x 10 %)
iEH - 45.58 £2.07 39.29 £3.06 30.68 +2.06
[Ei) - 27.26 +3. 16" 47.77 £3.30Y 21.19 3. 16"
WREN Y% T d 30 34.01 +5.50%% 43.70 £2.30% 24.54 £2.45%
WA Y 14 d 30 34.01 +5.72%% 42.26 £1. 627 25.19 +£2.22%
FE Sk AR 0.020 8 42.29 +4.38% 39.24 +2.27% 24.62 +1.59%

HESERMAILE" P<0.05; SEHIL A P <0.05; 5 %8k E A4 L P <0.05,
| J & - 2 -
- »
P - -
.-J ;"
< BiEet :
’%
R T . -« o~
-7 _",;:.r > - g4
» AW | : i h
n"”". - o - - \‘ P de [
A C
Y. ,'q'n_‘
[ 383
P
” & Sazmy ARRATH ::
-, > i |
. ".‘.")' 24 .t z‘ "-' \:i
% :’- E: - W ; ;.{:‘." f
E

AVIEHR B BRAN  C M R YA T d 4D, AR LY 14 d 4B ZEkE T (18 2,3 [7])
Bl EXEMKAYZINHEEERESXTRAREXTRE 1RKRRENIM (4L, x400)
Fig.1 Effect of Huangqi Guizhi Wuwu Tang on type II collagen in rats with Yang deficiency and cold coagulation type osteoarthritis( [HC, x

400)
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2 EEERAYHINEAEZRRRSXT R INOS HEMm(HLHk, x400)
Fig.2 Effect of Huangqi Guizhi Wuwu Tang on iNOS in rats with Yang deficiency and cold coagulation type osteoarthritis( IHC, x400)

D

B3 HEEE#KAVINBEZRRBESXTR TGFB, KR (4, x400)
Fig.3 Effect of Huangqi Guizhi Wuwu Tang on TGF-g, in rats with Yang deficiency and cold coagulation type osteoarthritis(THC, x400)
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A E M 5 IL-18, iNOS 4 E J A 2, 1L4,
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MMPs ik, DR3P B O 508 400, ¥ Z Gk o B
AUl VE A i P 5. o IL-4 ] 5 IL-1
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TGF-8, W J&75 bl H 40 Jfd A1 15 40 i = [a) 3 42 Fn 43
i 3 25 751 IGF 5 TGF-8, 1E M T J& ¥ iy 5%
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o ek HIF-1o 80N R 58 O R 0 & 4 A %)
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Ui W BH i FE HE AL G RBEAYZH R BRAL T T 40 A
M RAE TRk AR A, BIRIA TGF-B, KF-
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PETRTE MUK 5 G 3R S g, TL-18 1 2R 48 1 s i 1Y
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