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0.01) ;225 % 30 R AT 69 MR AG S An dn i P IL-10 K-F 3 R EA FH(P<0.01); 29 Kym M F TN R A E. 5 k—okRITR &
TR, M —vk B R K R 2 5 15 RAT e BT IR AR 2825 5 15,30 KRBT 6y %25 K354 H’Jﬁi‘dsa& EEEE Q) NS
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Study on Effects and Active Ingredients of Tibetan Medicine Lamiophlomis rotata against Rheumatoid
Arthritis

ZHANG Yanfei', CHEN Ruixin’, YUAN Maohua’, YANG Zhizhong’, HUANG Ting’, CHEN Suxian', JIANG
Yunbin' (1. Research Institute for Tibetan Medicine, University of Tibetan Medicine, Lhasa 850000, China;
2. College of Pharmacy, Chengdu University of TCM, Chengdu 611137, China; 3. College of TCM, Yunnan
University of TCM, Kunming 650500, China; 4. College of Pharmaceutical Sciences and Chinese Medicine,
Southwest University, Chongging 400715, China)

ABSTRACT OBJECTIVE: To study the effects and active ingredients of Tibetan medicine Lamiophlomis rotata against
rheumatoid arthritis (RA). METHODS: Fifty-six SD rats were randomly divided into normal control group (0.5% sodium
carboxymethylcellulose) , model group (0.5% sodium carboxymethylcellulose) , methotrexate group (positive control group, 3
mg/kg) , L. rotata water extract low-dose, medium-dose and high-dose groups (0.5, 1, 2 g/kg, by crude drug), L. rotata total
flavonoid group (200 mg/kg, by flavonoid extat) , with 8 rats in each group. Except for normal control group, other groups were
given Freund’s complete adjuvant (FCA) on the rat’s right hind footpad to induce adjuvant-induced arthritis model. The next day
after injection of FCA, rats in all groups were given relevant medicine intragastrically, once a day (once every 3 days for
methotrexate group) for 30 days. At 15th and 30th day of administration, the degree of paw swelling of left hind foot was
measured, and the arthritis index, spleen index were calculated. At the end of 30th day of administration, the levels of TNF-a, IL-1f,
IL-6 and IL-10 in rat serum were determined by ELISA assay, the thymus index and spleen index were calculated, the pathological

changes of the ankle joints were observed by HE staining. RESULTS: Compared with normal control group, degree of paw

swelling, arthritis index at 15th and 30th day of administration
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as well as the spleen index and the levels of TNF-a, IL-1§,
IL-6 in serum at 30th day of administration were significantly
increased in model group (P<<0.01); while the thymus index
and IL-10 level at 30th day of administration were

significantly decreased (P<<0.01) ; synovial cell proliferation
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and infiltration of articular cavity were observed in ankle joint. Compared with model group, degree of paw swelling, arthritis index
at 15th and 30th day of administration as well as the spleen index and the levels of TNF-a, IL-1B,IL-6 in serum at 30th day of

administration were significantly decreased in each medicine group (P<<0.01); while the thymus index and IL-10 level at 30th day

of administration were significantly increased (P<<0.01) ; the pathological changes of arthritis were significantly improved.

Compared with L. rotata water extract high-dose group, there were no significant differences in degree of paw swelling at 15th day

of administration as well as the arthritis index, spleen index , levels of inflammatory cytokines and pathological changes of ankle
joint in L. rotata total flavonoid group (P>>0.05). CONCLUSIONS: Tibetan medicine L. rotata shows well anti-RA activity, and

total flavonoids may be the active ingredients of its efficacy.

KEYWORDS Lamiophlomis rotata; Rheumatoid arthritis; Adjuvant-induced arthritis; Active ingredients; Total flavonoids; Rat

25 X 22 75 & (Rheumatoid arthritis, RA ) J&—Fl &
ULEY B B e e 0 R i AN TS 48 R Lk vl
S5 AL A 8L 5 BRI A T LRI S
FE A E A AR | B BT A (CAn 2 XU BT R I
FRALZE AP R R B R D B 4 B Mtk (460
A il B RO BREOR S )Y, RA J&E—FIg M5
A3 R A TG T AR B RE RO PRI RE SR A T R, X
AN NFIE AR B T U Y RS o, B 2 7R
e RAER AEZE RA B RIRAE J5 i A R,

T — MR RO S 25 0, O TR Y B P ik — Bk
Lamiophlomis rotata (Benth.) Kudo A T4 #3545 .
2020 4 € 24 M) (—350) A, i —BR A TR Il 1k
I RS s, AT 3 403 A0 o L XL
JRAED, HETR T —R AR5 = B A Hp 7 L 1k i
{14 40 J5 Tt A AL AR 0 T ek e XU Sh 3
WEFRHE A o h— Ak KR 1 Th Ak 32 22 iR Y7 KR
JFLIA AF S , T USRI SO RA RS RURRAEY
GRAFDILL R K DG R AR MR AR B RRAE S
SERTHIIRER & iR AR bR, TIESE T 40— R AE B S 3
PR DT 98 (AA) BT BRUSUR M R4k & PR 2 5 I
PRWFFE B, Al — R X RA 5 3 FLAT B4 I AT T34
Fig AR (H H AT AR W3 T Hh B 2 4 AU A e —
PRHT RA 25350 B R A X i . AR TR
W) 245 24 B2 AR Xl —BR BT RA A 2558 I SR oA 5 T
T, 2 Bk — DR B A 2 43 T R = L A T M A
FEW ST I, A58 3 T RE R BN RA &9 LI 4 K R
AARERL LU E AP 8 A5 X A — R K F TR
P T RAVEFIIEA 2558, by 1 Wk — R BT RA I 25304
Ipie S HYNE N )7 NITASEE Y e =
1 #rd
.1 FEMNF

AHIFFE T 3 AL E1x800 AUfiAR Y (35 [H Bio
Tek /A 7)) \DFC310 FX BIA: 9 i 33445 (fE [ Leica 23 w] )
MNT-150 AU iz A5 A R (51 3 i 55 Sl A BRA ¥l
EL240 %143 H7 K F (% -+ Mettler Toledo 2 ] ) Fl Elix
A4l KA (32 Millipore 23 7] ) 45
1.2 FEHRSKF

M —BRZTM T 2018 AU A T 1 B B 2 R —

hEHERE 0 EEnEELE

Wk B2 24 15 45 T Bl A 2 2 e T 4 R B 4 0 IR TE R
EP I —BE L. rotata (Benth.) Kudo 1T 154t 3043, 25
MARA (95 duyiwei2018.12) 17 T P8 B K27 252 b -
EEZS A, IR IRSE AR (FCA LS 7027) 1 A 52 [
Chondrex 23 F] 5 H 2 8 1% |- (4155 036190309, #LA% 2.5
mg/ ) A B F2YfEIEZ T A BRA R MR IR IEE T
o TNF-a) . F1Z0 A 2 1B(IL-1B) \IL-6  IL-10 fiffI5¢ e i
W B (ELISA) A I 38 57 &5 (#t % 43 %I 4 TAE-569r.
TAE-370r . TAE-385r . TAE-371r) ¥l [ K2 i 5 A
VI ARG BRA AL TRAKE -0 (HE) Y a3l 50 & (A 5
C01058) Iy [ Fifg3E = RAYIEARABRA A 5 = LA
Y Z 4 (CMC-Na) g B s#f i B AL 7)) 5 ARk
IR bl K AR Ak

1.3 i

ARSI R S R et SD KRR, 356 1, 5~6
JELS , PR BT B 120~140 g, I [ 5 DS B 4 /R A W A4
A B2 F [ s A 7= 14 vTIES : SCXK (1) 2016-0002)] .
TAFRIAK BUE R oK, T HSOLE, RFEER
BRI R (22 4 2) C,MIXHBEE R 40% ~T70% . KRiE
NPEMESE 4 RIGHA T8 . ARSI T A6 U B K25
55 Sh IS B A 2% 03 2% SIS BRI ER .

2 Hik
2.1 IR—BRKIREAN S ERAH &

Bk — R 25 1 BT HE 2 0.5~2 em KB, I 5 %5 &
(mL/g, FA)KIZH 1.5 h 5, B0 12 45 K B & $2 5
1.5 h, 298, SCHE U A 5 B TN 12 A% /K BB 4RI 1.5
h, L8 ISR . AT 2 RIEIR, LA 80 CTieE 28 &Y
VR M 4 28 B B 0.5 @/mL (DAAE 283 ) 1 Bk
o PL0.5%CMC-Na {3 A BRI, 2 A5 21 o B ik
90.05.0.1.,0.2 g/mL Ay — WK 480 (DA AE 2 51t )
%M.

22 SR -5 R) J %  A8 R BE ) < G
JE VR BE R 0.5 g/mL [l — BROK B2 TR, i 5 4%
RBUK, FEABEFEG , EFET B AL BRET Y SR I (2 1 5
Se LK TG, R 5 70 % 2 BEs W DE I (35 4
FRUSEE T0% LR MR, Yok FR v 40 , RP Ak — IR 5 Hc il
FHEN9.91% . HRIE 2020 4 [ 24 ) (—38) gl —
WA R F R B T e A T 5 R T A Ak —
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I A P 2R DL T 1M 63.86 %
2.2 HH EES5%Y

W7 56 HRFRBBHL 43 A IE 5 X6 HR AL, B2, F 4 sk
W2 (BHPERT BRZ ), 2 — R K B IR AR L Fp | 5 77 4 A
— BB, R 8 . MBS F AR R RO 4%
K25 R C NS 0 R R 2R . BRIE
HOF IR AN, AR A R BRI T4 )5 R #E5 FCA 0.05
mL A2 il AA BRI T H X HR 2 R R B AR AR A PR
Ko TESHFCAYKH , PHA:XT HR 41 K BRLE B H (e s (3
mg/kg"”, L 0.5% CMC-Na ¥ Wi ok ¥ 7 i TR 2R ) 5 7kt
— R KRR P R 0] R R ) i — R K R
W[0.5.1.2 ghkg(IAZyH1T) , 575 2020 4 R
[ 25 ML) (30 ) Hh s — I R () I A8 PR 59 0B T4 B I
il 2 O] 5 2 — WA A 2 K RV S B T B2 B (200
mg/kg, P 0.5% CMC-Na %5 i A1 55 il BUTR 2, )i A
24— R K B R ) TP B R 2R A A ) 5 IR R
Xof HE 2H AR AR 20 A R 1S S5 1A R 0.5% CMIC-Na ¥ i o
P NS 2 R B 3 REA 2 1k, AR B A K R
KU 1R 25T 10 mL/kg , L4525 30K .
2.3 KR—HfER NI
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PR BRAS T 5 FCA Y 573 A1 3 15 T A 1y 56 45 21 s 1 1
W2 A A
2.4 KR EMIKERNE

AT 15,30 REGZh 4 h)G , SRR R I 4%
AR RS S R AR RE (mm) , 3520 i e B (e
KR =55 15 K26 30 KA AL Jq #2680 R A2 )5
SRR
2.5 KREFRIBHAONE

551530 REAZH 4 h T, 4% 5 PP 6 R B 1 5
FCA MLy 3 FUBAR s AR R B HEA 740 TCL M, 0
O35 R /NBESETTET I, 143 5 RS AR BEXS B AIK , 2 43 5 B
AT AT AL T IR, 3 43 5 A BRSO 78 P g 43 2
JRZLR, 4430 3 FUBAARTE 3 2 FED Ry 5615 R P55
2.6 KRAELAEEFoKFHIME

5530 REAZyJa , RSB AEEK 12 h, 5 KRR A
Jh i, AR B S R S RS 0 AT B . AR I
5} 3.5% KA G (10 mL/kg ) ¥k BURRES , 18 3 2 kR
I, 764 CRCE AR, ARG E4 CFLL3 000 r/min &0
10 min, B2 M3 o #2 AN ELISA K751 &5 v B 5
D5 W RAE 4300 R 0 1t 37 H S04 A0 B R F- (TNF-1, IL-
1B IL-6) ML 4 i i A~ (IL-10) A 7K o
2.7  KERMIRISEFRRIEE AN E

KSR SRR ML, 37 RIS H g i A e, A
AR AR BRI T BRI, 15 M R SR e 4 -
48 H = Fi B o (mg ) A 2 (g) 5 B3 250 = ML i
(mg) AT (g) o
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2.8 KEBRXTREFTHAHNE

HUOR BRUZEBROCTY , LA 4% 22 5 W e [ 8, - 280
B K A W DT R R 4~5 pm) , 4778 L
HE 68 5 , 76 B T WG SR OC 1Y iy B~ 8 1k
(CELFE SR SO, T RGO RS ) o
29 SitFEHE

K I SPSS 21.0 B A4F b 47 Bl o3 A o TR
x s FR, (A ZHIRIAN [m] 265 245 I [ 14 L AR PO ¢ 462 56 5
Z A ] EBOR TR 3R 5 220007, Jr 22 558 AR P L
BRI LSD ¥k, 7 225538 411 W 9 EL 48R H Dunnett’ s
T3%k, P<0.05F/RZmBAGIH = L.
3 &R
3.1 JH—BRKR GBI AA KR K R—1ER

s

IR 25 15 R, 5 TR 8 BRZH P, AU 20 R L3R
PHOR RSB 6 Shi b AT B B R 2O A
J R YA A IR, FLARTE ST FCA A4y 3 U4y Bt
ANV RRE BT LLIM, SRR . IR RS 4
LR B AT Tl
3.2 M—RRKIRRNEEIX AA KB KR E MK E

s

B TR R BEA L, BT A R FRLAG 25 55 15,30 KA
(1) 2 Jie i B 1 S 3 T o (P<<0.01) . BRI LK, 4%
225 R A 24556 16,30 KIS Ay J2 i JiK J32 1 I 25 A1
(P<0.01), SRIHAZIE 15 KT HE, & 24825 H KR
2R 21585 30 RIS 14 A2 i ik J3E 34 8 SRR AIR (P<<0.01) , TiTASE
I 22 3 G478 L (P>0.05) . S5l — MK B
FTEZH LR, At — R G 20 K R 45 24556 15 R 1 2 i
K22 3 TG0 T 242 L (P>0.05) , {H 25 2555 30 KA
M B S T (P<<0.05) o 432455 15,30 KR4 4
IR BSR4 SR L 1
F1 HBAFE 1530 RN EHKRIKEIEKENESLS R

(xts,n=8)
Tab 1 Degree of paw swelling of rats in each group at
15th and 30th day of administration (x * s,

n=8)

a3 TEKEE

BHEISK BHENK
IEHERAL 1.06+0.03 1.14£003
fEA 2394035 2354017
g 14740117 11900774
Bk 24l 21040257 1.78£0.097
- A 1.95£0.19% 1.69£0.107
T—AdtRm A 17840.11% 14340.1274
Th—Hk B E AL 1.93+0.09% 1654024744

T HIER X R AL, " P<<0.01; SRR AL, " P<<0.01; 51H]
Y25 2555 16 R LA, P<<0.01; 570 — MR K 32 % e 770 i 4 L 42
4P<<0.05

Note: vs. normal control group, * *P<<0.01; vs. model group, “P<<
0.01;vs. 15th day of administration in the same group, **P<<0.01; vs. L.
rotata water extract high-dose group,*P<<0.05
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3.3 M—BRKRBEMBSHEII AARB KRXTTRIE
S|

SR T B oA, R ZH R R AR 255 15,30 K}
() 515 4 48 B0 B & T (P<<0.01) . SHETUL s,
KPR A 25 15 .30 KBTI 5635 e 48 5y I 2%
PR (P<<0.01). SRIAZZH5 16 REFHLER, £ 45 254
KR LA 255 30 KRB0 OG5 4 4 B3 Ji 2 B AL (P<<0.05
% P<<0.01), AL A 22 R G122 B L (P>0.05) .
Gl — A IR R 1 AR L F A, A — R R 4K R
SR 255 15 .30 R TT RIGEZE T LG 11245 5
(P>0.05) . ZR 24555 30 R 45 41 K B Z2 I /2 2 0 &
L, 252055 15,30 KA 4% 20 K R 51T 9 8 5000 7 245
2.

AEH IR BRI

C.HI WS 41 D — IR AR SRR 2

Bt — MR S PRl 2

F— MR $0  70 At 2

G ok BB
Bl RAFNRMNEEXRNEREEEIN
Fig 1 Appearance of left hind paw of rats in each

group at 30th day of administration

34 JM—IRKRERIDSFII AA RE K R M i% F o
fiE B F 7K FHI 00

EIEHCTREL s AR ZH R H TNF-on IL-1B.
IL-6 7K V-3 5 % 7+ 55 (P<<0.01) , IL-10 7K F 5§ % FEA%
(P<0.01) . SAIRIAL FLH, &% 45 25 4 KR i
TNF-a. IL-1B . IL-6 /K-35 8 S R AIK (P<<0.01) , IL-10 7K
S E TR (P<0.01) . A54H K BRI A TNF-a, IL-1PB,
IL-6 F1TL-10 7K -0 25 5 L 2% 3.

o

hEHERE 0 EEnEELE

F2 RHFEI5 B0RMEHXBRIETRIBENESLS
R(x+ts,n=8,%)

Tab 2 Arthritis index of rats in each group at 15th

and 30th day of administration (x * s, n=8,

score)

45 BHEIS K UEL RPN

ER R 0 0

i 9.0040.93" 925+089""

RS 5884083 37520897
Th—Bok SR 24l 750£0.76* 62540467
TGk 6.63£0.747 5634052
Th—AdER A A 6254071 52541047
Th—bk B E AL 7.00£0.76% 5880837

Y IER IR, " P<0.01; HURAL LA, "P<0.01; 51

LS 15 K LA, *P<<0.05,*P<<0.01
Note: vs. normal control group, **P<<0.01; vs. model group, “P<<
0.01;vs. 15th day of administration in the same group,*P<<0.05,*P<<0.01

#3 BHRBMBEPRERFAKEMNELER (x £,
n=8,pg/mL)
Tab 3 Serum levels of inflammation factors of rats in
each group(x +s,n=8,pg/mL)

Eibl TNF- IL-1B IL-6 1L-10

ERwRA MITERWI 171892048 WATHIST8 351444476
fER 46185416877 380302548 181.05£2204°F 2201947645
R U0TIEISA0Y 195362588 9014412977 48091 +44417
M—BRKSRIAES 3209142775 268397806 122172783 3613248649
MBI AI AL 28858441927 25126£3412%  9980£31.61%  49045+36.69%
TSR AR 250344134 2620914870 923416317 553.78£5297"
Th—0k s R 26056£35387  27483£39.69°  9405+18787  537.66+86.10"

T SR AL AL, " P<<0.01; S EEIAT LA, “P<<0.01
Note: vs. normal control group, **P<<0.01; vs. model group, “P<<
0.01

3.5 M—RR/KIRRAN S EHERRT AA B K RIS ARE 2L .
ik sEs Al

B IE R BRZH HO A, ASE AR R B M 5 5 AR
(P<<0.01), HERUE E TR (P<0.01). -SRI AL,
25y LR BB i i i K 225 0 (P<0.01) , M4
By B 2 AR (P<<0.01) o 420 R Bl i i 5 K M5 %5
MESER L4,
F4 BEXRMBRIEH BIEBNELER (xt5,n=8,

mg/g)
Tab 4 Thymus index and spleen index of rats in each
group(xts,n=8,mg/g)

Eiti] JoflEipe g
ER R 1984036 276030
] 1224013 6.75+1.69"
i L 1713£0.17* 3284045
Th—BARERICA A 14240147 370£073%
Bk A 1.56£027% 3584030
AR A2 1.60£0.16* 3204038
Th—bf B E AL 170+0.11% 3.08+0.18”
S IER IR LR, " P<<0.01; SR g, "P<<0.01

Note: vs. normal control group, **P<<0.01; vs. model group, “P<<
0.01
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T Z257T RAWERIREY ™, X EIN, 75
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JE AT IR ELHEAROE™ . TNF-an] i85 22 7 1 [ &
A RA M KA R, Wi B bk L 4 A T bk B2 4t
I SRS A (A 345 AN Ak, 35 AR ST AR 9% 4
R (W TL-1 IL-6) , {2 2 8 RS 4 I o5 ot 2R e D
HTF AR ZE 7 4 B AZ 440 6 5 7 0 38 DR 1 i, 3
JICET A A LR R B 53T CAn A i NG B 20 7 1) i 2k
A0, TL-1 B AT 38 2k 398 o0 v B ST 4 4 1 4 L R -
R 3 B — AR S S R,/ RA R A
5% 5 1L-6 W] 3k A FH W v P 240 B i 5 | ke 2R i
AT BIREIR , T2 5 5 RA B &4 5 & e, i
IL-10 Al 38 i Z A4 i A2 B RA B9 & A4 5 % 8, g2
TNF-o,IL-1B IL-6 [T AN il TNF-oifs S0 1 JIE A 21
Y240 = A A A R R AR, L, BRI TNF-o  IL-1B
IL-6 7KF-, Fh 5 IL-10 9 7KF-, 6 B RA & A4 5 & g
EP S

MR MR ML PR R e AR e . o, i
IR EES 5 A R, MRS 5 R %, IR
AL I 2k -5 G2 A A5t R A2 D) BB LA G, B AR
FEEC AR EOT A — o R b S BRI 1) B 5 T g AR
A, M RA S —F H B e e , AR Ja R LA
%) B AR 5 R 5 5 1 RS

LN TN S SN A RVE N
(4 R b B8 L O TT AR 8 B LA B ) B I i TNF-a
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Note: the triangle arrow represents the synovium; the circular ar-

row represents the joint cavity

2 BHXBRBRAXVHREFZFNURZBHE(HELE,
100)
Fig 2 Pathological micrographs of ankle joints of rats
in each group(HE staining, x100)
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2 25 25 2 R B R TR AR K V- KB 25 245 I6F ) £ 44 T
T E R, AR 2 K U E IR R AR A IR B 4 52 00
B ] A HERS R A AR A £55 DA RS R T, ol —BR
KBV B Y BT R AT HT RA IR . i —2d
Tk 55 20— R K BRI e ) 2 P IR, i — R e 2
RBAELS 24555 15 RIS i 2 i K DL S FE 45 25545 15,30
PNINOPSRER S (=44 ON)117S =4 SN LS =R S O 1) N ES S I 8
P BRSCTR BE L E E RIARE . U EERR
N, RV O] BE SRR — PR BT RA () FEE2YRUM B, X 5
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