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Anti-inflammatory activity of topically applied total flavonoids of Spartina

alterniflora Loisel in vivo Hu Zhi-Hua', Qin Pei?, Cai Ming', Xie Min’, Zhang

Kang-Xuan' (' Department of Pharmacology, Jiangsu Institute of Materia Medica,

Nanjing, 210009, * Institute of Biotechnology, Nanjing University, Nanjing

210093), J. Plant Resour. & Environ. 1998, 7(2): 6~11

Total flavonoids of Spartina alterniflora (TFS) are bioactive materials isolated from

Spartina alterniflora Loisel, a salt marsh plant. The anti-inflammatory effects of TFS

were studied in mice and rats. At 1 h and 2 h after topically applying 1% and 3% TFS

membrane, it was found marked anti-inflammatory effect either on formaldehyde- -
induced skin inflammation or on croton oil-induced ear oedema in mice, and some dose- :
effect relationship was noted. Topically applied 3% TFS membrane had obvious

inhibitory effect on carrageenin-induced swelling of the ankle in rats. The swelling

degree at 1 h and 5 h after inflaming showed significant difference vs respective control.

4% TFS solution which was administered intravaginally for 7 d had therapeutic and

repair effect on chemicals-inflamed vaginal injury in rats. It was suggested that topically A
applied TFS possesses some anti-inflammatory activities.
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1.1.1 TFS ®ERKEEVHEAVRTRE. S XS] B mskas, R
RE(PVA-124) 5 TFS BEifl 5 1% 1 3% R AR, F AR 18K LM AL 4% KV, (@ Bof S5 RD R & 25
MZHRE, FHRERA.

1.1.2 XA BE=Eil(croton oil, B PEZARKER M EWR), HABREEHEH(BEE
2%, ForK CEE20% ., MK 5%, Z8BE73%); R (AR, B M EERM=ET ) R R
124(PVA-124, AR, T MEZ 3 b2 5 2 7 5% ) 5 fi L3EME (carrageenin, iIL T E #4Y
WFFSAT), Al A 2R KB Al 1% KB & 52, 4- RSk (Ccp, EEfifbERFIARAT,
5 7= 0 %2 ) s B BEME AR (B B =25 ) 5 “ T /R P PR W (Jieeryin, BUER BRI 25 G R AR ) ; Mt
#il(CP, B3, Bkl a2 ).

1.1.3 #4 BEBFV/NR, 24 £2 g, TR ; Wistar KR, 160 +20 g, BRI, T H4%
Wt 55 BTS2 50 shh 4R B, & RIIE . 9530 (/) 95038,

1.1.4 &% BH-2 % EHE(HZA, OLYMPUS), K B B AU 2 3 B 4 clk (614 .
1.2 H&

1.2.1 DATREERUGHES TFSS H5k  RINGESHE #5T, RAE 24~
26 g B/, BERESY, BEOLH . DIBEILBYIE B0 30 Bk £ 6, 24 h SRR, B
ANEAPEME E, FRIZETF 0.5 cm 2B TS 1% F RIS 0.05 ml/ 2, 45 30 min, 75
55 261 /)N LA B A2 T B SR A FIHI AT 38 K 1% 3% TFS WAl ; 3 BA MM VL2 (1 iH. %
Z5J5 1 h 2 h A RLTEE A Y, BT BB TR F AN, B2 7 mm TSR F L HE,
W X £ 3D, ¢ KiBe, SeihibsE,

1.2.2 BEmkRDEFHRBUGHEE TFSL H53 HBIHFEMAD ¥ 2426
g BRO/NBURHES F, B, REEMEMZ0.1 ml/ BB T/AREE GBI EWE), LA
HAEX B, BRJE 30 min, MM ERARGZEE LML 1% M 3% TFS i M ; 0 828
BROEERZARM. TRAG 1 h#l 2 h HFIEFEL A Y, BiRERELY FHE, B
HERT7mm TG THL, RE, KA —FWE FERZ0 kB, 8 X+SD, ¢ #
B4 it

1.2.3 AXERABOXERLDT KRBV GHE L TFSL B 75k ¥ Wistar K BEHHLA
AL 3, 8 A A B3 & R B 5 BT 0, ok Bl S R B RO /it 7, L HEFF
WARGER ml HER. MZAHRE., FIANTANRBA, BUARSHEMNTOE, 14
MWLl 1% TFS B, S5 M 4% 3% TFS I, 20 min J§ F&REBELY B E FEHGS.O1% fH
XEBGEW 0.1 ml Bk, TEAEIF 1.2.3 h F1 5 h 415008 2 5L B HEFF (R 69 L ml %,
BRI IR Z 2B 7 R R R, 45 B, ¢ RIS T ab e,

1.2.4 RFREAAAMERGEYGH S5 TFSL 55 WeBASay e, ms ok
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A%, B Wistar BEHE KB 15 7, FIHBOBININ 2, 4- R 38 UM E il A 1% Y ¥ WOAR i B
WAH 0.5 ml ARV U B 4 He K BUBHIE, 48 h IS, BE b N BB — B L
£ U e e 2 . 96 b JE TR A BUBAILAY R 3 4. 58 1 4 BV M IR, B H T E 0.5 ml A # 4k
KA — 5 1 LR B SE 4L, S A B 0.5 ml 4% TFS W —H; AL “W R
B e, 4 F B A 0.5 mi“ i /RIA SEROEE A — 3R, 7 HIRALIESTREI, HRAES T8,
110 % R VA B — A, B LRI ER Y M, HE e, BRI, 1036 1 FRFIARAERIET T AL

#1 HPrAERPEESEIFAAGNERE
Tab 1 Criterion of therapeutical effect on vagina & cervix uteri of rats

MR RRRER EHRERE
Grade  Mucus epithelium Proprietary membrané
+ 4+ REREER G, B K R IRSE, M B AR L FE L, A B R B ALK E
] L4 4 o 5 0 B T 41 B i
The epithelium is not intact & rupture, i Obvious dilation & congestion of blood vessel,
local necrosis & more neutrophils infiltration are noted more neutrophils & lymphocytes infiltration are noted
+ 4+ R, WS A B TR LA B | 7L B 4 2 i B S e
The epithelium is not intact, some neutrophils Dilation & congestion of blood vessel are noted
infiltration are noted occasionally, more lymphocytes infiltrate are noted
+ e se s (B0 R AR {8 TR 20 B L 441
The epithelium is intact, a few neutrophils are noted A few lymphocytes are noted occasionally
occasionally
- JeHH b S LB R
No marked abnormality are noted No marked abnormality are noted
2 & oak

2.1 TFS $pAEX MR PEBESERNRXER

TFS 3 RS 41 Fi %t BRSPS R 0 4 A — i A A (R o (RIS SR BER o 1%
1 o o T (R A 4, 39 790 ZE P /B R A R (3R 2) o
2.2 TFS 9 BHEZidmBER/NRESK IR M@

TFS 3% B /230 F B % & /b B K i, 455 8K, 1% .3 % PIFIR BEE A FL R
VeI, St a) % 2 h, 3% fEFIBE SR (3% 3).

&2 TFS S AR E PR BB MBI KR 3  TFSSVANEE AN R E KRR
Tab 2 Effect of topically applied TFS on formaldehyde- Tab 3 Effect of topically applied TFS on croton oil-induced
induced topical skin inflammation in mice ear oedema in mice
TRSHE AN RAE TESWME B0 ) KA
#5) 254 Concentration After Weight A5 #25% Concentration  After em“_m; D..
Group Drug of TFS treatment  of skin (mg) Group Drug of TFS treatment :vwv(i)g::rﬁr:g)
T A

hish (%) (h) (X +8D) (%) (h) (X £ SD)

CK control 1 27.4%+7.3 CK control J= 1 5.6+2:5

1 TFS 1 1 19.1+6.5° " - TES 1 1 3, 8+2.0°

A B 3 1 202 345 2 TFS 3 1 3 350
CK control = 2 25:3%3:6 CK control + 2 SrRg

I TFS 1 2 21.3£7.2 1 TFS 1 2 3,920

2 TFS 1 2 21 .5%5.0 2. TRES 3 2 2oaxl 3¢

+ P<0.05; = » P<0.01; n=15-17 * P<0.05; * » P<0.01; n=15—17
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2.3 TFS MY A ERFRMARBEX S ke m

1% TFS iR AR RTET, AU Bh b Ak B SIS H &, B RS2 ;i 3% TFS
AR A A2 P i O 8 0 e S ) B, b 1 b A0 S b BB 5 4% 1 o BB M A
BFEER(P<0.05)(F 4),

T4 TR AMARERFTBGARBRXS ks
Tab 4 Effcct of topically applied TFS on carrageenin-induced ankle swelling of rais

wn sy TFSHKE MRS Swelling degree (ml, X+ SD)

Concentration
Croup  Drug 0

of TFS (%) 1h 2h 3h 5h
1 CK - 0.31+0.13 0.39+0.21 0.43+0.19 0.66+0.16
I TFS 1 0.26+0.20 0.3740.18 0.40£0.25 0.60+0.18

m TFS 3 0.19+0.10" 0.28+0.11 0.36+0.20 0,4740.18°
* P<0.05, n=12~14 '

2.4 TFS PR ERARBERGEN %5 TrsHBNTFASRRARBERGHER

Tab 5  Therapeutical effect of topically applied TFS on
fEH chemicals-inflamed vaginal injury in rats

TFS J& # F F fk 2 B i ok WU i, xt
MGHE BT SBEEH, EARER S
5 R T AR Ve TR IT RO (3% S, B
MR 1-1-6). Y8 T Hr LA TFS &IT R K R
PRIE 5 5 313 R R W IR, %A A A
JRA A0 M 2 5 1 A B o L LA 3 e,

ST  Therapeutical effect!’

w5 AT R

% Days of i g 2 IR
Sy therapy Mucus Proprietary
epithelium membrane
CK 7 ++ 4 + 4+ +
TFS 7 + +
Jieeryin 7 - >

DARNITASHR(+ + + .+ - FRELE 1.

(U B H 4t 1 40 A 5 b 2 4 B (PRI R L -3,
Criterion of therapeutical effect grade ( + + +, +, —)

4)o are shown in Table 1.
Fureagst %
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AH SR PN M B U 3E 5 130 L — S A M 1, T EL B2 FE 2500 0 (250 vk B ) B8 K T 5 O
o (ERXTTTE B HRER M A A, EA A T B B BTHL A 1 T — S R A 4.

SCEF IR 9 2 305 K 4 00 0 TR ) £ 48 R B A A0 2, 4 T AU A
—REBRBE T AE ALK AL B S R R Y. X BRI S B A B R
W TLEY L BT R AL L1 I T 53 AT 2 S e ) 4, A 4 45 B R T
TR ST 2, (PR T A B 3 R 900 M R R, 38 L F 2500 0k A R 6 B 57
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EIMRi#EBA  Explanation of plate

EIRR T

1. AR RBE, s e, hor 1 A B R 1 A AL B R AL o A S K AR (> 100); 2. AHRKR
EH (PR )% H S A RTE R A SEE (< 10005 3. I AR A T K R, B A R E AR,
A AT TR B e A A R L R (< 100) 5 4. B 76 2 1 R S YT K BB B R ), RECE R MR
EAERA R A AR SR (2100); 5. B AR IR Y A B, 22 R L BRI A IR LA R 4
Bl (x100); 6. BRI T K BUE BB ), % b E AT IR SR M R A (X 100),

Plate |

1. Control: vagina, epithelium is rupture, neutrophils infiltrate; in proprietary membrane, dilation & congestion of blood vessel,
neutrophils & lymphocytes are noted ( X 100): 2. Control: cervix uteri, epithelium is intact, rupture & local necrosis are noted
(%100); 3. TFS; vagina, a few neutrophils infiltration in epithelium; a few neutrophils & lymphocytes in proprictary
membrane ( X 100): 4. TFS: cervix uteri, no inflammatory cell infiltration in epithelium; a few neutrophils & lymphocytes in
proprietary membrane (% 100); 5. Jieeryin: vagina, no marked abnormality are noted in epithelium; only a few lymphocytes in
Proprietary membrane ( X 100); 6. Jieeryin: cervix uteri, no marked abnormality are noted either in epithelium or in proprietary

membrane ( < 100).
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