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The active substance of Rostellularia procunbens and its mechanism in inhibiting
nephritis cell proliferation
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ABSTRACT: AIM To identify the active anti-chronic nephrotic substance of Rostellularia procunbens (L. )
Nees, and to study its mechanism. METHODS Rat glomerular mesangial cells (HBZY-1) were developed into
nephrotic cell models by LPS. The activities of extract of petroleum ether, ethyl acetate, n-butanol and water were
screened by MTT and ELISA kit, after which isolation and purification of the various compounds were achieved,
and their effects on the expression of TLR4/NF-kB pathway were determined by Western blot. RESULTS Both
extracts of petroleum ether and ethyl acetate exhibited anti-nephrotic activity, and Justicidin A was determined to be
the active compound inhibiting both the proliferation of mesangial cells and the release of cytokines to some extent.
CONCLUSION  Rostellularia procunbens (L. ) Nees may inhibit the expression of inflammatory proteins through
TLR4/NF-kB signalling pathway to prevent chronic nephritis.
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B IR N B IRBHA Y B R Rostellularia procunbens
(Lin. ) Nees Fy T # 4%, sk T 1977 4R
(hEzZgy —3, EEMETFREER LG
WA, ERK TR e PR A, W ED,
HAHERMEE . IR0, HITRI7RE &
PoOMZmR . MR L R R R FLEEIR . AT
felEK . FERRGEGE, AhHIRIT s i BRAT 40
05 BRR A F B o o AR R R LR,
RIS B A 3 BELE M A R 5 I 2 g A

HEAE R 4 R R 2 S PR PE ARG Y PE B
g B HOm e A 9 IR . 7€ BN
MM IRAECTCIR . 2B maEEH e &
Wer, EWEL RETIELH, RE LR
K 11% , HEGZ4E ETHES, IFmaEme™,
TEVEE R IRARAL, H 20% ~40% 1B E &
Jr AR B MEZE G, 58 258 W% AT 4R H5 4= A,
)T SRR 475/ ST N1 PN S

B ARAE RS 1) LA B Y B IR S iR T
Wbk g, TR BRET DBRE . BK.
2y, B ARNHE S % & A2 T8 M &1
I XA IR RR . W B FTAR
1. R4 AR IR DI Re s ik, AR
KIW, BL&H . BUR. F4& SEEALRIT g
B E R, (HERIRIT IR B 2 9 VR AL i A W]
i, AHFSELANE 2 T Ok BB /NER 2R AT
AR A AN A AL, MTT 7R ELISA 5] 4 fiff i
BRI B 58 240 B 3 5 0 M BT, JF R West-
ern blot XHE ML B AT WI LR K, W EIRIBITIE
PEE RO R U EARE
1 MRS
L1 2450 BARK TWIHCA BRI fa g1l
HuIX., 2L P BE 24 o 222 B AR 24 2 b = SR
B E N B RFLER R Y BR Rostellularia
procumbens (L. ) Nees [J T4 * . LPS (Sigma /2y
Al REUE/NER R B0 HBZY-1 (P-4
TREARZAFR); DMSO ( ZH WK, Sigma 2
Fl); Rat IL-1B (4% 1B) ELISA kit (Jik 18 %
YRR A D) 5 Rat IL6 (H41M % 6) ELISA
kit (JRFEEEA YR AR A ) 5 Rat TNF-oo (i
TARAEIN T o) ELISA kit AR} AW HARAT IR
H) s MTT [wEmeis, 3- (4, 5-HIJEBEME-2) 2,
S-TORJE YA MR ] By R (Bios harp 23 H] )
0.25% s (LA TRARAR); I
AiE LR YR IR A RA ) ; B
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R R W (WL RAUAE Y BB A A PR A
A WEE (EERMARAA); ClF (XK
AR WZEERE GFyy . HENER (F
By vEAL TABR A W) 3 RAPT 4 11 4 BORL R &
(B RAEMBARLT) ; PMSE (F5 B 6 575,
A REYH AR/ F); TLR4 Polyclonal Antibody
( Proteintech 2\ ] ) ; MyD88 ( %&£/ 1k [H T 88)
rabbit mAb ( Cell Signaling /A7) ) ; NF-«B p65 rabbit
mAb (Cell Signaling /A %) 5 p-NF-«B  (#iz fbZ
F-kB) p65 rabbit mAb (Cell Signaling /A7) ) .

1.2 AL CO, #54 (HH - CPO1 %, [iE4@
SRR AR ) s 152 —KF (BP211D,
Sartorius 2y H] ) 5 A EIETEIL (KQ3200DE, B 1l
M AT ABRAR]) 3 Befz8 %40 (RE2000, |
M R AR AR ACAS T ) 5 R RO A 035 AL (Agi-
lent1200, Agilent 2 &) ); 4% 85 2k 3% {% ( Varian
INOVA S-600, Varian /AF]); 1] DL-52 48606 &
¥ (Shimadzu UV-2401, HABHAH); &R
FRE DAL (CR21GIIT, Hitachi 227 ) 5 Bk #E 10
PopidEas (HJ-2, wMELRSARAR); Hik
X (PowerPac J&flli L ¥k 1, Bio-Rad 7)) ; 44
i (HPM176n, HEAF]) .

2 HiE

2.1 FRmpstAeEs PLLPS HESH, iF
FREUE /INEK R EEAE L HBZY -1 JE B8 7 ' AR A
AU, LA A A 38 5 K 58 1 PR 8 43 DA s T 1 o
HROE R ), MTT 35005 LPS Xof 40 g 3% 78 14 £F:
A, ELISA &G @il e 4 5~ IL-18 , 1L-6, TNF-
o A |, %57 LPS BA/E R I (12, 24,
48 h) AERIFRRE (1. 5. 10, 20 pg/mL)
2.2 a5 B BEARHE 30 kg, 80%
CEEB WA, AR HUR 10 Lo ARIK LA il i
SRR . TE T B, WA R, 4 niltsa
ik, CRROHE . IE TR KRR, %
YA H

2.3 EHRRGEFE OREREBCME . LR
LR, IETEE., KEEBYET 100 mg, T 1 mL
DMSO H1, 0.22 wm Jo B ff FLUE B 8, TR 2,
-20 CIORAF. Ak, 1 O BRI 45 245 T
W Sk 200, 100, 50, 25, 12.5, 6, 4. 2,
0 wg/mL, 1ET . KRB 45 24 Jou it Wk BB 1
1000, 800, 600, 400, 200, 100, 50, 25,
0 wg/mL, MTT k& 5 24 4 %J 1 40 B i) 40 il 4=
JH, EHOGTE 5 48 0 40 3R 10% 1Y 2459 7]
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S, hFIER 12 8RR, 2 5
M 2 F T ORE AN ) 1Cs, (8 (%Ek
Feit) 3 ELISA 370 &0 o 25 % 4 M Il IL-18
IL-6 . TNF-o BEIAIF2

2.4 EWRBGE Y RAMBER  RIESRIUY
VR PR U 8 235 2R, 3 B A Vil ik 4 U AT B
b, BB AR R, I - TN R A R R, 15
FA, B, C. DB GEA I LTSI R,
A BB HAMNFFREENAMAERN, R
W BERCAE . R M. UV, HPLC,'H-NMR
ok, 19E 8 MeAY, ¥w THA S A, a5l
HHTERARE B, BHRIEAE B, BEIRIEE A, B
IRIRE A, H B,

2.5 EHEARGRE BRI RAR D mg, %
F 10 uL DMSO 1, AR FRMERE 1 mL, H
0.22 pm JCR L FLUE BEE L, RS, 3, T
-20 CVrffo MTT 305 5 SR G W % 1 2
JOSEFE AN, BEE 10% 101 2R 4 25 47 57
ORI, 12 5 R0 R, 2 e Rla,
SEAE T A RE AL (1) 1Cs {8 ; ELISA 32050 & I &
25 BUARAL A Y0 B 5 A0 IR 5306 S E PR - (R 2 )
2.6 AERAMEGHFR K Western blot 3, DU
TLR4/NF-«B 15 518 % /) 4 L8 H TLR4 |
MyD88 ., NF-kB J% p-NF-kB /E MK H %142, wHfk
Y1 ~5 AT

2.7 %itFaE TAEIEHL 2 xs £ox, FIH
SPSS 19. 0 # A4 MEAT 43 M, FHHF 259 1 1C {6
J§E ) 444 L Adobe photoshop CS6 AT B Hi R4k ,
J£HI SPSS 19. 0 BR AL 3% ; 220 18] F AR FH 5

WERI 2501, P <0.05 e A5t E L.
3 &R
3.1 LPS# % HBZY-1 ¥ s # s '§ X am e bt A &
FERER T AR LAl AR R
(49 LPS A 1T 40 i AH W] A4 IR 18], 290 i F) 4 5 52 7)o
MBI N, IR 10 pg/mL B iR £,
IKF) 20 we/mlL RS AT FRARA S, AH IR
JBERY LPS A F 40 A [ B B [, 290 1 %) 48 B o 1)
[ ASERC TS 2, 24 LPS /ERI 400 24 h &%,
PRk, g LPS A I 40 i 57 f W B2 10 pg/mlLL,
YERIITEL ) 24 b

&1 LPSXAEMIBEMRM (x£5, n=3)
Tab.1 Effect of LPS on cell proliferation (x +s, n=3)

LPS/ oD fH L)
(pg-mL™") 12 h 24 h 48 h
0 0.330 £0.002 0.554 £0.002 0.612 0. 002
1 0.350 £0.001 0.599 £0.002 0.633 0. 003
5 0.377 £0.003  0.645 £0.001 0.713 £0. 002
10 0.384 £0.001 0.791 £0.003 0. 818 0. 001
20 0.387 £0.002 0.785 £0.004 0.772 0. 001

322 I, 3 R T o A B Al
KB, R IR v FE 1 LIPS 2 1 40 A £
], 520 25 4004 IO P - 149 95 5 kB LPS Btk
FERRIAC T K5 A7 R B v B F LPS 12 FE 4
WAL, 4% 26 252 40 00 5 A5 it SR il
SEK TR, ARSI Jy 24 b A48 b, LPS ikt
WS 10 pwg/mL 1 20 wg/ml I, 45 4325 41 40 g
TR0 oA ik 1% 1AL AT B S AL
PEH LPS BT e B2 A 10 pg/mL ., {EH ] 24 h 4
I LB S 4 1

%2 LPSXfIL-1B, IL-6 B TNF-a ®BEMZME (pg/mL, x+s, n=3)
Tab.2 Effects of LPS on IL-18, IL-6 and TNF-« contents (pg/mL, X s, n=3)

L T LPS/(pg-mL™") LPS‘VE)EH
0 1 5 10 20 ] /h
IL-1B 142.291 +2.673  145.387 +1.893  150.190 £2.091  154.023 +3.381  162.344 +1.098 12
154.637 £3.005  159.236 +2.530  165.310 £3.419  189.163 £3.014* 193.514 +1.430* 24
158.328 £2.391  161.449 £1.863  169.500 +3.882  191.894 +2.051 * 196.740 3. 406 * 48
IL-6 122.469 +3.429  124.649 +2.865  127.218 £3.519  133.859 +1.889  139.655 +2. 604 12
135.643 +4.358  136.810 +2.553  140.634 £3.751  156.771 £2.589* 160.490 +2. 037 * 24
135.643 +4.358  136.810 +2.553  140.634 £3.751  156.771 £2.589* 160.490 +2. 037 * 48
TNF-o 90. 001 +2.304 91.023 £1.992 93. 549 +4.253 96.193 £2.097  100.211 £2. 132 12
94. 547 2. 435 96.601 +2.856  106.540 £4.021  115.613 £2.473* 119.053 +2.213 * 24
96. 132 +2. 641 08.548 £2.431  105.947 +1.902  115.063 +4.243* 113.009 +2. 652 * 48

W SIER4 (0 pg/mL) HL#, * P <0.05
3.2 EMRRMAHLELER MEI M, 4 F
AN TR B BT TE 5 4 B RSS20 Jf %) 1Cs, fHER K,
VIR R RS, TEAZTEEN L atis, Hb

AR B AT 2 . £ B S B 0 R R 20 Y 1C,
{65354 24. 008 | 10. 140 pg/mL, Jid AR
HiZe 4 AR, BEE A5 BE RO TN, SRR
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LG, Al . SRR AR IL-18, 1L-6,
TNF-o W0 23 TR, LR LERHEHAG. .
FAlE A IL-18, . SRS L6, TNF-a (945
WEE TR (P<0.05), RUAMBZEY) . &

®3 REMERTERMMR., EEMMmE IC, &
(pg/mL)

IC,, values of extracts acting on the normal cells
and model cells ( pg/mL)

Tab. 3

PRE (e EH# 2 A1 4
T RO AT IV R AN 11 B 16, o DD SEAR RaAm
TNF-o FIBENE, N ABA 7] RE S5 5 R 2594 il R TEHRI (10.140) 42.575 10. 140
4 B S FE A O IE TR ( >500) >1 000 >500
KRB ( >500) >1 000 >500
F4 EHEBYIT IL-1B, IL-6, TNF-a EEE/ZMIN (pg/mL, x5, n=3)
Tab.4 Effects of active extracts on IL-1@, IL-6 and TNF-« contents (pg/mL, x s, n=3)
43 IL-18 1L-6 TNF-a
25 4H 151. 637 3. 161 131. 643 1. 098 92.547 +2. 165
PRI ZH 190. 163 +2. 760 159. 771 £2. 439 117.613 £2. 148
TR ) R 2 180. 415 +1. 908 153. 157 +3. 375 110. 541 +2. 981
Fh 2 169. 741 +4. 665 120.523 2. 637 * 100. 473 +4. 103
[l 134.519 £2. 641 * 101. 543 £3.901 * 86. 665 +1.106 *
LR LRI a2 171.357 +3.756 * 150. 678 +4. 097 100. 447 +4. 801
rpl A 136.514 +1.854 111.775 £2.451* 85.741 £2.880 "
[l 100. 153 +1. 889 * 74.573 +3.889 64.334 +1.637"

T SRR ILEL, " P <0.05
3.3 AubAE A T am ey 1C, 15 2 xt 2m L K b )
FIL-18, IL6, TNF-a & A B8 % HES A
M, OBERIEE B, BURNEE B, FEKIEE A,
T2 FH OO T AT A S RE ALY 1C fE RO, TR

(e R gl h, IL-6, TNF-o, IL-1B [ 43 i i %
T (P<0.05),
5 SUASWIERTEMN IC,E (pg/mL)

Tab.5 IC,, values of various compounds acting on the cells

JRSTHORCRS , TE2TEIIN 2 SRR BHR ki —
B A 2 2 B ik P e 2 2 PR I T i T s
D7 FHZ RN B 2 2 25 vk B, B BBy v ) i HEIRISE B 25 50,100 5200 >200
TEH 25BN, BIKIEE B 25.50.100 >200 >200
- HERREE A 25 50,100 >200 >200
i 6 AR, SUERARE A Ay ] A4 BRISE A 0.3.0.6.1.2 22,732 18.031
o, IL-1BHY ML B3 THE(P <0.05) ; BURIRZEA  mgm 25 50,100 5200 157.319
k6 HBHEWITIL-18, IL-6, TNF-a EHE/M (pg/mL, x5, n=3)
Tab. 6 Effects of various compounds on IL-13, IL-6 and TNF-« contents (pg/mL, X +s, n=3)
25 3] IL-1pB L6 TNF-a
K 159. 637 4. 069 138.190 £3.910 95.179 +1. 090
U 190. 571 £3. 205 160. 335 +2. 301 118.301 +3. 028
HEREEE B fRF 4 180. 514 +3. 098 157. 035 +4. 091 116.357 £2. 037
L Elb | 176.514 £2.510 150. 651 +2. 003 110. 513 +2.983
A 170.335 +2.794 * 147.384 +1.890 104. 876 +3. 801
BHRMEE B islh=RaE 186.514 +2.904 153.759 +3. 092 112. 438 +2.280
rh 175.341 +4.218 149. 845 +1.423 109.376 +1.819
mRlEA 169. 433 £2.522 145.519 4. 019 104. 764 +3. 009
BB RNEE A IG5 190. 443 £ 1. 039 159. 064 +2. 993 117. 631 +3. 381
rh A 186.514 +1.904 153.732 +3.108 115. 573 +2. 091
mREA 180. 334 +2.310 149.758 +1.994 109. 814 +3.170
ERNEE A R4 179. 541 +3.419 150.317 +1. 284 110. 375 +4. 018
Rl 160.331 +2.334* 140. 874 +3. 405 107. 156 1. 109
[Ehl=ed | 150.784 +1.901 * 129. 065 +3.309 * 95.459 +3. 158 *
T A 182.416 +1. 093 155. 703 +3. 009 115. 135 2. 909
rp 4 170. 336 +4. 552 146.761 +1. 983 110. 876 +3.713
B 162. 475 +2. 094 139. 863 +2. 947 102.753 +1.938

VL S HOMAL LA, * P <0. 05
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3.4 syt fErdgkanya K1 ~2 0]
W, SRR, ERIEE A RES 2 R
FRHE A (P <0.05), ATEELEY).
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Fig. 1 Effects of various compounds on proteins of sig-

nal pathway

24/ - = 100 100 100 1.2 100
(ng'mL1)
LPS(10 pg/mL) = + + + +

MyD88(34 kDa)

NF-kB(65 kDa)

P-NF-kB(65 kDa)

TLR(96 kDa)

Actin(43 kDa)
A BBA 1 2 3 4 5
TE: BB IRIEE B, 2 HEHRIRE B, 3 WHTEIRIEE A,
4 HERIRE A, 5 AT
E2 HFUSYNESERZEAGNTN
Fig.2 Effects of various compounds on proteins of sig-

nal pathway
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PR R — Rl R 2 LR, 28060 T
FEAEE RIENMIETE . T iil . B RALIRAE
SR, b U R A0S G e o H UL, AR
S DL LPS 475 5 0K B AR A 1 A A A R A
MutsiAy, @it MTT 3 f ELISA 345 T BRIl
5 28 20 0 L ) T P S SBCH by A iR R AN L TR
CERAREEY), JFx A ik B h A& Pk BHR
JEE B, ERRIEE B, BEIRIEE A, BURIEE AL
THmEHEATR I, RUIEIRIRE A B8R E M R
PERF 1L-6 . TNF-o J2 1L-18 B35, 7 H A 2
F%fIk TLR4/NF-kB {5 53 % I 09 2 P 85 11 TLR4 |
MyD88 . NF-«kB J p-NF-kB [{FREKF-, HA—E

R B R AR R TEE . ATEMEIRE A .

TLR4/NF-kB {55 %5 3 i 5 4= W) 0 98 i %% V) AH
SR S B YR SR ] Western blot B, & HX
TLR4/NF-«B {5 5 i i I i ¢4 R PE 2 1 TLR4 |
MyD88 . NF-«kB } p-NF-kB JBFFHY, 45 EV B
PR AT 6 2 30 3 00 ) 15 4 30 B 2R P 8 1 ) Rk T ik )
T R AN IG5 () VE A, TLR4/NF-kB {55538 %
AT REE BRI R 40 A 3 i 2 —
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