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# E: BW  IF0REERSE AL SR SRR BT R VE I R R . AR RWIFRIVINEL 60 H, BN
RUZ . BAfw]DEARZL(0.2 g/kg) . ALECHAMS . b, miliEg1(1.0. 2.0, 4.0 g/kg), Hr HIREUNREM K 2k R
FERCARY, B A PR L R B XS ORI A 2, SD KRR 50 K, BEHL ARERIZE | B W] DEARZH
(0.14 g/kg), BIEEHAL. B, ERIELO.7. 1.4, 2.8 g/kg), B HIERIE R K BN IS M R R, 2 g
L3 R R R T DR SR 35K R 28 TTES S 0 i P R K e A A ) 3K 5 6 00 7 A2 4 8 A O B I ¥ e Jr e SR AR TR
“F(tumor necrosis factor-a, TNF-a). 4L ME-2(cyclooxygenase-2, COX-2). 14" (interleukin-6, IL-6), #2254
JE B0 2 [ A (mitogen-activated protein kinase, MAPK)4 B 4 4E K (19 & i, 83821 50 R B R i Hi R
R, 1EH 20 HEEAR/ING, BEHLAY S22 (160 g/ke)Fas (FALLEGRIBK), HEHE ES4020 2 w, MBS ker &
REFEW SN, SR SR, S R ARG, P SR A = F R0 B Ak 35
A 5B EFMHIEF(P<0.05, P<0.01, P<0.01), FHANHIZ518 25.75% . 38.87%H1 61.13%; FHFARELL 5 R ACEHE
R R 2 R R ER A 25 i B T RS B A R A (P<0.05, P<0.01, P<0.01), HAMH]R4350H 42.06%
53.89%. 54.15%; FEHRLLSOR TG, o m e R 2 3 R B RN R BUIM I COX-2(P<0.01)F1 MAPK (1)
i (P<0.05, P<0.01, P<0.01); b, 577 ik 4 fig i 35 BEAIRR BT TNF-a il IL-6 [ % 5E(P<0.05, P<0.01).
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Anti-inflammatory activity and acute toxicity of the total flavonoids from
Rhodiola rosea
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MUBAREKE Wu-Pu-Er, WANG Xin-Ling"

(College of Pharmacy, Xinjiang Medical University, Urumqi 830011, China)

ABSTRACT: Objective To investigate the anti-inflammatory activity and acute toxicity of the total flavonoids
from Rhodiola rosea in Xinjiang. Methods Totally 60 Kunming mice were randomly divided into model group,
aspirin group (0.2 g/kg), low, medium and high doses of total flavonoids (1.0, 2.0, 4.0 g/kg). The acute inflammation
model of ear swelling induced by xylene was established to investigate the effect of total flavonoids of Rhodiola

rosea on ear swelling induced by xylene in mice. Totally 50 SD rats were randomly divided into model group, aspirin
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group (0.14 g/kg), low, medium and high doses of total flavonoids (0.7, 1.4, 2.8 g/kg). The chronic inflammation
model of granuloma induced by cotton ball in rats was established to investigate the inhibitory effect of total
flavonoids from Rhodiola rosea on granuloma formation in cotton pellets of rats. The levels of inflammatory factors
of tumor necrosis factor-o (TNF-a), cyclooxygenase-2 (COX-2), interleukin-6 (IL-6) and mitogen-activated protein
kinase (MAPK) in serum of chronic inflammatory rats were determined by enzyme-linked immunosorbent assay Kkit,
the anti-inflammatory effects of total flavonoids from Rhodiola rosea were investigated. A total of twenty Kunming
mice were randomly divided into experimental group (160 g/kg) and blank group (distilled water). The rats were
administered orally for 2 weeks, and the acute toxicity of total flavonoids of Rhodiola rosea was observed. Results
Compared with the model group, the total flavonoids of Rhodiola rosea had a significantly effect to decrease ear
edema induced by xylene (P<0.05, P<0.01, P<0.01) and the inhibitory rates of the low, medium and high-dose groups
were 25.75%, 38.87% and 61.13%, respectively. Granuloma induced by cotton ball were significantly inhibited
(P<0.05, P<0.01, P<0.01) and the inhibitory rates of the low, medium and high-dose groups were 42.06%, 53.89%
and 54.15%, respectively. The low, medium and high-dose groups could obviously decrease the concentrations of
COX-2 (P < 0.01) and MAPK (P<0.05, P<0.01, P<0.01), and the medium and high-dose groups could obviously
decrease the concentrations of TNF-a and IL-6 (P<0.05, P<0.01). Conclusion The total flavonoids of Rhodiola

rosea has certain anti-acute and chronic inflammatory effects, and is safe and non-toxic.

KEY WORDS: Rhodiola rosea ; anti-inflammatory activity ; acute toxicity test
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TR 5K (Rhodiola rosea L.) 5 KF}(Crassulaceae)
215 K J& (Rhodiola) 2247 He REA KT W) SO HE AR AR W), 158
SRR B A BRI, R R MY IR — . B
CHrsmzg At ) 108k, Frfsspksl s R 200 T X
kRS 1600~2700 m A AT s € X, R 22 L4
FZY, FEMATWEMIE . b, B, A AR
A2 BRI LA R K SR A PLLS A,
O T A R a5 P X TS R TR AR A Y 32 A
g3, SCHRARGE B 20A 20RO LA Ui me . S . W
BRI . FR MHATE, Hoh 2 5 R &
YWEABURTE. BUE . B0 . BEE . BRIUHERE . kX
R RIFSEE N,

R A2 i 30 DR S8 35 A 21 5 K AR 8 T AL R M
HATTomgEE . LA -7-O-a-L- R R ILTF o L 23wy
5,7,3",5"-PUFR Ik R B . HTUR -7-0-a-L- R AR
iR -7-0(3" -O-B-D- 4 % Wi HE)-o-L- A WHH S HH o=
JRFESAA Y, b g B T RO ), 1
ERIPSS ¥ EAR & 58 {0 0E7 R 3y JS S B T e sl s

AW L FHORBUIN BRI | K BUARERIA 2
PR | IR S A iR N DR BT R MR RS E A T (tumor
necrosis factor-a, TNF-a)) . M fLif-2(cyclooxygenase-2, COX
-2). 14 % (interleukin-6, 1L-6). %2 %4 J5 I 2 11 ¥
(mitogen-activated protein kinase, MAPK)4 F i i K T~ A9 25
i, DR IRLL RO R A BT A S S AL, IR

il

LT 5 R MG 2 PEFERE, ARl i e 5 K VR
VTR AT RIS IR BE R T2 5%

2 MR5EREE

21 MRI5EF

BT S KW T s AL, b Rl el b i B R K24 2
S THUIP SR e Yo h SN AR SN YLk X TAR DN
(Rhodiola rosea L)W TIRMIZE, PrAf BAEHiRERI Y
2yl R/ R

R B MR SRS IR 5~ (TNF-a) K S AR & L K
BRI A4 -2 (COX-2) RFIE 2 K I v L K R 22 I3
T 2 UM (MAPK) BB S e Ao €2, ¥ A B st
AW TR T, AR aon 2y [ 25 4 W 4 b, o

SD HEPEKE, SPF 4%, {AFE(180+£200) g; FELHAFI/NER,
SPF %, MEMER2E, (KHFH(0+2) g, BrimER KEY 98
He e, VFRTIES: SCXK(H7)2011- 0004, 4kt H
SR BRI AE S O RS, SIS RIE B PR SR 3 d. BRI
TRBE 20~24 °C, AHXHERE 60%.
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20 2 ST LA S BT (A R i AR A R ST
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KQ-250DV RIS A I TA e d (VL2048 B Ll T O Ll 8 )
AB104 -N HLF K Gl MR - R 2 (004 IR | );
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2.3 FWHE 2520 KR A R POKIE R, BRI B ig SRR PR

231 BHRR G HE

HEE A SR 1 ke, BTEBRRGL 40 HF),
U SC R AR AR T A A 20 R R R 0L R R
50.22%, BUSARLI SR BEELE &, FAEMIKER, o
FIEHIA 0.025, 0.05, 0.2 g/mL HI/NEIE B WA 0.0467,
0.0933, 0.1867 g/mL MYREE B, BIKF&H, MG
MO AEFRER KA, 4 AIECH A% 0.01, 0.0093 g/mL 9 FHE:
X HE I -
232 AZMEMEE

RGP ABER . 0%sFE T M KA 100%
SIYIBET 0 B/ NEBE R, TEIR I A BB & (LDsy), 1§
ARSI 5 HXF /N BB B KT 37 6 (maximal tolerance dose,
MTD), BN 20 R, 2k, BEdLaR 2 4, S HAEE
K)FSEEG2H (160 g/kg), FF2H 10 2 286 12 h, WIEIE#
TRK, 24 h PIERREHREQ2 g/mL), SRR F (40 mL ke)ig 45
25 2 R(IF1B% 4 h), 2825 )54/ NEUE IR SR 14 d, WIEE R
KR, BRI/ NREBIE SR . WL
TEFR G — AR PRGN L, 1128 . i . HEMAE) |
AN BT R AR A (SR 2T L 252 1 w T . SEIR A AR FE /N
FISFRE 1K), WS (P by REAR . P EE AR
EIREE] . FREEmE] | Em A, hPsET i e T
(6] WABEHT SN, AR SR /NRBE T R, 750
5% 8 d A 15 d RBUNBUART R, A ZIHTR /N A (R
BAKEL., HahER TSP ERAAEE, TEMT
Kifs, RS H AL B TR SURB AR A . 55 15 d 30
MERR FTARSE/INRR, R /NRLG o JE L BB Al B ST
AL, IR SR A TOR R RS
233 EBHROFTRILEEA TR RIFNIKYFh

60 NIV, MRS, BEPLSY 5 41, BRI
ZH . BT ] DCAR B T BRZH (0.2 g/kg) . GEERAG . . mE
WU, 2, 4 g/kg); ALY IR E E A2y, Ak
Uk 20 mL/kg, T H 13K, EL42) 74, Hi2i/MR A
AR, RRGZ 1 h J5F/NEG B IE R M35 50 v
W HZE S50 uL, ZEEAHO I, 1 h R B SIMEANSE, F e
[A—¥AHER 6 mm MFTFLERIT FEHR, FHE KRR
HORE, DIWE R Bit 22 K B, 1158 b ik R i fik
iz,

fif ik =4 B - A B R

BP0 B =G R B R T - A 2941 H R )/ R
H R HEx100%
234 EBRF RERIR K EAREK R FIPH R A Fm

50 2 SD WEHER B, FEHLTN 5 4, AR, Kl
VAR BE ST HEZH (0. 14 g/kg), BVEEMG. H. mifE410.7,
1.4, 2.8 g/kg); 5 LHRFZ 20% S H3A R, KA EIRK
PIFFRE H(30+1) mg MERAE AR BRUE PIERE T, 44,
Sk | IR T5% BRI . T AL ig 452 7d, 1 IR/

Ky KRG | h J5 24 20% SR HURBEBUH AR ER, 224540
A, FNE T BHKEUIL, 3000 r/min 4 °CES.L> 15 min, 43
2 1ML ,—80°C PR AF, ELASA A HH TNF-a, COX-2,
IL-6 A1 MAPK % i . MERECEAE 60 °CTHIRALA H T
24 h FEHEJG, FHERBOLTA, THEMER R 25
PR 25 B i 2%

PR 2E i L =R 5 R BR T - AR A AR R

DA ZE I (A0 T = RS L PR 2E P 25 25 21 A 2
irt v B /AEE TR 21 P 2 4 EE < 100%
2.3.5 ELISA &X# &4 m X R o7 TNF-0. COX-2. IL-6
#= MAPK #) 5~k &

¥ 2.3.4 SEEG KRR, M-80°CHKALHHUH, A ATK
K FEZE, 28 TNF-a. COX-2. IL-6 Fll MAPK i#l &
VLB O, KK R E  TNF-a. COX-2. IL-6 Al
MAPK B,
24 BURKLIE

SR DIRAREZE TR X £, Gt R SPSS
21.0 Gk #MF, 8 BPE R R K Jr 22 (one-way
ANOVA) T, P<0.05 AZEF B3, BEMKFE 0=0.05,
Ph P<0.05 NG W R L

3 HER5HH

3.1 X/NEREFBKEIFZ N

EJRIZE LA, BT w] DCARBAPE T R . FHPHLT 5o R A
BSOSO RCE I R A B R
il 4E FH (P<0.05), H IHAm il /5 A HLA 7 Ao, o by
] DCBR BA X R 2 A Bl o . v ) 2 A i 2
(P<0.01), ELECEAML . b . 25 500 5 4L 0 30 4 5 43 )k
25.75% . 38.87%H1 61.13%; -5 Pl &) PCAKFH M %F BR 40 b 4%,
SVECEAA . R A DA D S A ) B 8 4
LR 1,

®1 DEEN_BRR)REMHKEEZE(X s, n=12)
Table 1 Effect of the total flavonoids extacts on ear edema by
dimethyl benzene in mice (X 5§, n=12)

415 Mid/(gkeg)  MIKEZ/mg AR %
LRI 2 - 6.02+1.33 -
FiJ =] DG AR 2 0.2 1.30+0.88" 78.41
T e 7 2 4.0 2.34+1.46" 61.13
S B R 2 2.0 3.68+2.35""" 38.87
S AR A 1.0 42412777 25.75

e SRR IR LR, TP<0.05, TP<0.01; 5B E| VUKL A, ¢
P<0.05, **P<0.01,
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3.2 X REABEKA SRR E SR

SRR H A, B ) DE R B A %) J 2 i 20 7 K
B 5 70 2L 14X R R R PR 28 M PO 12 B LA S 2 40
PERI(P<0.05), H A £F A EA RO, Horp S o
i 57 PR LR 22 5 (P<0.01); S BT R DEARZL
PORR, SRARLLSE IS R L e R 2 R AR R PR 28
HITE LR A S 2 R AR T (P<0.05), 5 321 5 K S B RIG
2R PV P S8R Ty vl D AR, H 35 T 5 2 57 )
LRI 20

®2 BEENARBIKAZFHKBZIE(X £s, n=10)
Table 2 Effect of the total flavonoids on granuloma induced by
cotton ball in rats (X = 5, n=10)

2 5 FE/(gke) FRBERAZETE/mg MR/ %
LRI 2 - 192.6+47.41 -

B =] DR ZH 0.14 116.5£32.91" 39.51
T R 1 ) S 2.80 87.3+22.717" 54.15
SH A ) A 1.40 88.8+18.91""" 53.89
S E AR A 0.70 111.6£15.99° 42.06

T SRR IR AR, TP<0.05, TP<0.01; SR E]DUARA Hds,
P<0.05, ""P<0.01,

3.3 X ARMES TNF-a. COX-2. MAPK F11L-6
RAEEFRIFZ M

ERTI LAy, BAT R DT AR R A AL R R A |
rh LR R SR B AT A S R IGO RRUM  H COX-2 B R (P<0.01)
F MAPK 148 5 (P<0.05, P<0.01, P<0.01), HHA IR
itk Xt TNF-a 1 IL-6 Y2025 S o Bi] E) DC AR Ay
PR SR BEE . 0 4L T B R R R v P
TNF-a il IL-6 [ & 3 (P<0.05, P<0.01),

5[] E DEARAH L5, WA AT 5 R BB R 4% 5] a4 X
KB H TNF-a . MAPK il IL-6 [K 1~ () 820 24 55 T B )
DEARZH; fH B g | Hp s e 4K R i coX-2 [
BRI TIR) A 2 58 T ) ] DR AR AL (P<0.05) . 455 L35 3.

34 2MEMIE

TRAET 5 R B A A K H I 160 g/kg(2 ¢/mLx40 mL
/kgx2 IK), Eharh 2 /NEIR I IFET IS, 42540 24 h
/NG Sh D, (B2 H07E 24 h )5 KR T IEHIRA . 4
WEL 14 d, /INEURSHCIRAS . WP | d88h . k. B& . R
YRR, Jo5w . 14 d B/ N SHEDF A VeI - 7E T
fE), RRERAR PN E AT AL . L ML Bl B
PUARL, Biife . SO RIS, S PR, B2
ANERR TR s, (AT 22 5(P>0.05), 45504 4.

4 F5Ie

R P R 2 ) PR R B A 5 — 2,
REANETZ . SMEHEABRNEQREFREULE
(LDso) . RG24 BRIz 6t | o/ NEE i i e
40 PR 52 1 e B AR AZ B, TRTR I i R R B, AT
M K 2 2 B, WAL T 2l sh M SOz, i
KM RM—ENSE, HRP#EERE ., 25807
TR AR G e PR B AR R,

— R, BRI E R AL, T AR
2 PG TRk, SR A2 AT IR, i B X R
2PN RO AU C 2 i AR T, SRR
b AU A B 2 AR SR N N, TP R O E B i 2
Yo AR S B B XS B 258 g o ] DUAK, o] w] DU AR —
PR PR A PR A AL BRI IR, AT DU A8 R R e e
FELEVUMGTR, Wl b JRAEST ST 7 T KA LR A,
RN Z IR BUR . BLR 25

£3 BB ARME TNF-a. COX-2, MAPK 1 IL-6 7K FRIENE( X + 5 , n=10)
Table 3 Effects of the total flavonoids on serum level of TNF-a, COX-2, MAPK and IL-6 in rats (X £ 5, n=10)

25 it/ (g/kg) TNF-a/(ng/L) COX-2/(ng/mL) MAPK/(ng/L) IL-6/(ng/L)
R - 331.3+133.44 54.1£9.73 449.9+163.39 369.3+56.21
Faf =] DT AR 2 0.14 199.5+63.81" 9.4+2.02" 55.745.54" 264.6£90.03"
AT 5 ) e 2 2.80 174.5£96.49" 2.1+0.82"" 147.4+40.30™ 251.9£52.61"
SVE rhoR) 2 1.40 214.3+64.43 3.4£1.66"" 163.6+47.00™ 293.8+72.31"
BRGNS 2 0.70 274.6+78.07 5.4+£2.77" 333.7+76.79 331.5+71.46
T SRR g, TP<0.05, T P<0.01; HRTEVCAKRA i, *P<0.05, **P<0.01,
F4 BREMIAMEEIRLER(Xts,n=10)
Table 4 Results of the total flavonoids on the acute toxicity ( X £ s , n=10)
4151 LY ) /(g/ke) SRR i /g e 1w R /g 4Eh 2 wn iR EE/g
A 10 - 19.12+2.73 22.25+1.39 25.31+1.21
EAEAE) 10 160 20.44+2.02 24.79+2.54 28.99+1.03
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THUIOREUN R R BT R R R R 2 R
RN EE S S AL . R . TSR R REAN I,
T4 G A S5 30 2k IR IR T a3 3 1 5 | A
AU, ARSI B it g 4 5 A R A T R B 45 R 41 8
Xof AR 0/ BRUCER I AT B S BV PR, A0 AT R s ek
TFHE 5 EA BT 7= A T A BT RAEH

R AR ER PR 2 b 0 1 SR RE R AR, AR AR Bk
Sy, A AL, T RLEs TR, 5
PRAE, 18YEIAE ARG A Ry, 1A B 4 20 A 0 A P
YA IE IR B P 2RI AR LT R R B T 5 R A Y B
S 00 ) R R K PR 2 I AR, 3 BH R 41 5 R A I L
A RIPTRIEA

YA S S 18 2o — F 1 Ak R 14 R FE R S Y
X EEAp A N R A B ARE A 5T . BRI 5 2
Ji 58 38 3E IRl F (TNF-a) . i 51 it # Ey(prostaglandin E,,
PGE,). 14 Z (IL-1, IL-6, IL-8, IL-10) . 22 %5381 2 1114
fiftf (MAPK )55 34 J2 55 2 0 S5 1o 25 DI AH DG (1 R M A iz, Horp
TNF-a A {2 #E4 A Z 80 A R A 40, 1L-6 VE il A
T, ARSI 5 L I SEAE S 75 T 5 R A DG R
FIeak, RIS R 30 4 RE IV ; PGE, & HLIATE: U
IR AR R R T EE A RAEA T, BRI HE SAE SN 1) R
A UL SR AR A T -2(COX-2) il Ak A8 A= PO 4 R AR
W SCHETE 2 —, XA PGE, i 5 e MR VR, DRI AT
VUGB 25940 COX-2 iy 4ribdeik, Ml PGE, () 4 ik
TR AP ARAE Y, MAPKs 7641 i A= K B 5 7 vh 32 5|
A R TS5 AT 220 4 RN ST B S, DR e AR oy 2
TGP0 PR . MAPK 38 B% A S 200 2 0 1) o 24 5
B, HEAT S JAE SN AN DR A A P kS B A A, Y
HUARSZ B3 Ak SMGERIS, 952 MAPK i
WAL, VETTBERRILI0E MAPK B4, /5 MKK g
LIS MAPKs, fff MAPKs BT, 18715 4 bE sy |
Ik AR JRAE LA R T S R A A S S MR 2R R
PRE LS . WFST R, i MAPK {5 518 #% ] et 2 5h
RAVEBGT, IR B AR R ER O VE A, b AT
I 98 A S5 17 11 LA A o

ARSI XS AR R UL Y TNF-o, IL-6, COX-2 Fll
MAPK )& BT T, BRI B RS ksl m R aie
il 2 15 HLA B A AE FH B IR TR AR FBLH, &7 K
FUIMLIE H TNF-a. IL-6, COX-2 Fll MAPK [ it #4945 T F%,
VBB AT 50 R BB AT — e BU AR, ML 4 #r v] B
5 #mii NF-xB .MAPKs FI{E A DU A B8 AR 5138 4 AH ¢ H 1
G4k, M MAPK #4i%, T TNF-a, IL-6 F1 COX-2 %
P& i AT 6, IR HEDURIER, HEARNLEIAG FRik
— 5 .

WA 2T e R e T AR R —, SCRR & WA
L PAET S50 R AT FIK B 4 A AR R 2 41 28 o3 A1,

{EX LR BT R TE PR A BB A e . ARSI C Sy
TORLL R AR i 26 120, Akt a5 Rk,
L f AR SNISE A IRORIN Wi RS N SR TN AR SN
B A BRI A
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