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Antitumor activities of Rhodomela confervoides
SHI Da-yong!**, HAN Li-jun’, HE Juan®?, SHI Jian-gong®, FAN Xiao'
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Abstract: Objective To screen the in vitro cytotoxicity of ten compounds from Rhodomela confer-
voides and investigate the antitumor activities of ethanol extract from R. confervoides (EERC) on S
mice. Methods Cytotoxicity of ten compounds was obtained by SRB and MTT assays. Sz mice were
used to evaluate the antitumor activities iz vivo of EERC (Cytoxan as positive drug). LDs,, tumor inhibi-
tion rate, indices of thymus and spleen, multiplication of spleen lymphocyte (MTT assay), IgA, IgG,
IgM, and apoptosis rate of spleen lymphocyte were detected, respectively. The data were analyzed by soft-
ware SPSS. Results Five compounds as 4, 4'-methylene-bis[5, 6-dibromo-1, 2-benzenediol] (1), 3-
bromo-4-[2, 3-dibromo-4, 5-dihydroxybenzyl ] methyl-5-(methoxymethyl)-1, 2-benzenediol ( I ), 3-bro-
mo-4, 5-bis (2, 3-dibromo-4, 5-dihydroxybenzyl)-1, 2-benzenediol (X ), bis (2, 3-dibromo-4, 5-dihy-
droxybenzyl) ether (V), and 3-bromo-4-[2, 3-dibromo-4, 5-dihydroxyphenyl] methyl-5-(ethoxymethyl)
1, 2-benzenediol ( V) showed cytotoxicity to human lung cancer cell lines A-549. Tumor inhibitory rate of
EERC in middle-dose group (1 g/kg) was significantly higher than that in the other groups, while the in-
dices of thymus and spleen were increased obviously. Groups of EERC showed inhibition on multiplication
of spleen lymphocyte. Concentration of IgA and IgG maintained a stable level in all groups. IgM was in-
creased significantly in middle-dose group of EERC. Apoptosis rate of spleen lymphocyte was increased in
middle- and high-dose groups. Conclusion Some compounds from R. confervoides showed certain cyto-
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toxicity., The EERC has obvious antitumor effect on S5 mice and can enhance the immune function of

organism.

Key words: Rhodomela confervoides (Huds. ) Silva; human lung cancer cell lines A-549; HL-60; S

sarcoma; antitumor

Y5 Rhodomela confervoides (Huds. ) Silva
JEAHTHE.BA SHESRRARILE &
FRAWREARESRBEAESYH LR
RV RPLEBIN 10 HdilbA Y ek i
FEERAERBY O EAMIEEE,
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1.1 ZH .M ® R confervoides (Huds. ) Silva
2003 4F 4 ARTFUWARER T RVPARE, HhEH
¥2EBERRFTBIELLEE FEAETHE
FE¥EEERRTEELFHREZE.RESH
2003048, '

1.2 BEEY - R EHRGE=95%),4 510
©3,4-ZB-5-(ZEEFE)-1,2- 2K B [3,4-di-
" bromo-5- (ethoxymethyl )-1, 2-benzenediol J; @4,
4-F B OB-—-(5, -2 R-1, - R W) [4, 4-
methylene-bis-( 5, 6-dibromo-1, 2-benzenediol )]
(1); @3-®-4-[2,3-ZR-4,5- R EEE P &-
5S-(REEHE)-1,2-2F8 {3-bromo-4-[2, 3-di-
bromo-4, 5-dihydroxyphenyl ] methyl-5-(methoxy-
methyl)-1, 2-benzenediol } ( I ); @3-1R-4,5-_(2,
3-TR-4,5- "R EXEFHR)-1,2- 38 [3-bromo-
4, 5-bis (2, 3-dibromo-4, 5-dihydroxybenzyl)-1, 2-
benzenediol J( K ); ®3-H-4-[2,3-—H-4,5-— R &
EREIFH-5-(BHE)-1,2-=%8 {3-bromo-4-
[2,3-dibromo-4, 5-dihydroxyphenyl Jmethyl-5- (hy-
droxymethyl )-1, 2-benzenediol }; ® = (2, 3-— &~
4,5 —¥3 5 3% B ) BE [ bis (2, 3-dibromo-4, 5-dihy-
droxybenzyl)ether [(N ); (D3-H-4,5- - H
¥ (3-bromo-4, 5-dihydroxy-benzaldehyde); ®) 3-
B-4,5-" 8 FE-FHMPBE (3-bromo-4, 5-dihy-
droxy-benzoic acid methyl ester) ; @2-F #-3(2,3-
ZR-4,5- "8 %)-WE [2-methyl-3(2, 3-dibromo-
4,5-dihydroxy)-propylaldehyde)]; (03-#&-4-[2,3-
TH4STREREIRE-S-(ZEE) 1,22
B {3-bromo-4-[ 2, 3-dibromo-4, 5-dihydroxyph-
enyl ] methyl-5-(ethoxymethyl ) 1, 2-benzenediol }
(v,

1.3 bk AR 40 M bk A-549. A I w5 40 M Bk
HL-60 g1 B R F 2k 0 R E /DBl S TR,

o E EFER AR5 3, ILRE¥R ¥k
YRGB EZRBERRM, ZHEER 5~7
RE MBS

1.4 ZBRHY.-FITLRAY P OREAGFHEHN
/AR MRS KE 18~23 g,

2 Hik

2.1 MYERERYHE MYTETHY 5 ke,
B 95% ZEBRIR 3K, 5HBRE 325 ¢; 4
HIF[EMNKEREE BRIEXEIGEERT
BIFRAAE 105¢.

2.2 LDy MM %E (Horn ¥):20 RE /MR, FEHL
SR 4 A, BAMHE 3 RN 2 R 4%, BNE
FFE 3d;% 4 RAHRZR 16 h, KRR, K%
WY EERRYBEFREIDR ig BRMNZEFRH
SEABIEL 3.16,1.0,0. 316,0. 1 g/kg ig, WK 14 d,
R/ RERERKFETRELR.

2.3 WA BEAYEHENES HEBF W B
(Sulforhodamine B, SRB) E H ¥u 5, Bk N
B 4 Bk A-549, fEFAEHIE] 72 h;MTT &R
B, AR P A A L% HL-60 48 BBk , V5 FI B ] 48
h, B HEFATRERK.

2.4 MEBH

2.4.1 /J,\Ea‘ Saso 8 40 B8 BB B S BB AP Sieo
T 7~8d FAKRFA/NR, ST #ER
FEKB4 N, FRAEBER KB RE L 2 K, A RP-
MI-1640 S EYE 1 KB B A RS R A &
10% /NEMmE. 5EE 100 U/mL # RPMI-1640
EREBHHBR 1X10°~1X10/mL H4HRE&
W, EMEREREE MBS BEIER 5% L LEP
CIE: 3 8

2.4.2 HYHIT-BHAAR 50 R, B RTF AR
JS B2 T HeR 0. 2 mL Syq0 7% 40 MU B W B HRAE T
# 30 min W5EM;24 h FRENL 2 5 4,84 10
HBEEE, 2ERE. MYEBRRY4A,ig 1
FTEBRERY A mA BB, NE S H A 25,50,
100 mg/kg™, B H ig 1 W,3%ELE 10 d; X B4,
ip FBEMERE 20 mg/kg, BH 1 W HEX 4, ig
FRAXEAHNM.BH 1 K BRXKERE, WENIR
KL
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2.5 WARE . RKKLZ 2¢4h G HNIRKE,R
ERLFAH 1 ml FENERRE,RS,3 000
r/min B 10 min; Y LE LB M ME T EP &
B, —20 C KB EAR. MEBAHKREE L
BERM AR R AR, R E R BUM I F PBS, 53K
% ,PBS #p¥E,1 000 r/min .0 10 min, §i 5% I8 #
BAARER: EMERAGITEARE (95% U
) ARERKES 2X10°/mL,

2.6 IRHRWE

2.6.1 IMERFZERELCTE - HEMSEHE.
2.6.2 FEMEBAKEHEEHEMRE (ConA ER
BN B B AR L —MTT %) LR
ZWBHEAARERMNA 24 LEHKR, B 1
mL, Z—FLim 50 L ConA (5 pg/mL), B —FL{E
AT ,37 C 35 68 h; B E EEW 0.7 mL,
A 0.7 mL A&/ I K RPMI-1640 355 W
#1 50 pL MTT (5 mg/mL),4kEE3E 5% 4 h; RE M
A lmL RERFR, KTHS, EREEH For-
mazan) Z2¥EME, %3 96 FLH, BEHR{X 570 nm
R WERAE (A .

2.6.3 IMBEFREEQNE KA 0lympus 400
LAFHELSFNNE, AN EHERREREYT
B R R,

2.6.4 JEWEMMRETFENE 2 mL M E 4R
BBMBEAS 4L REARFIBRHZE P,
3 000 r/min B> 15 min, B (6] 4} 41 €8 B K 2 41
HaJ2;PBS P 3 W, ME 1 mL & 10% /M41ME
# RPMI-1640 #i i (A FEBRX . BB ESF 100
U/mL), AWK N 1X10°/mL; BRE L, %
EWE B, MA 50 pg/mL PI G B R & (& NP-
40RNA B 200 mL) 0.5 mL; B4, REBERE
30 min, A LH KA E A TN

3 &%

3.1 LDs:ZRAPRIET-EN 0, RUM Y HEBER

BERLRFTERET LEY.
3.2 HSMRFBAYEE -ERAKRLIM 2. G
PO@@O©WxF A 41 itk A-549 F —E K4
M (RPEHAWKE 1X107° mol /L AR
MHI R <85%,FMAME 1X107° mol/L AR
MEER>85% BWAWE 1X107° mol/L B A KM
B >50%, BB 1X107° mol /L BHAEKH
HIR>85% RIKE N 1X1077 mol/L B A KM
E>50%).
3.3 ErmRERE
3.3.1 BEMMPR.LRAK 3, HITREER
1 3 A-549 ABTIRAMEKAIMEE SRB &)
Table 1 Inhibitory rate of human lung cancer
cells A-549 growth (SRB assay)

Ei} AV R Y

A
1X10~*mol * L= 1X10~5mol+ L=1 1X10~6mol + L~!

©) 84.1 L 27.7 0 P4
® 97. 6 96. 8 52.5 BH
® 98. 4 97.3 4.2 B
@ 96. 6 97.1 0 E1 4
® 96. 2 23.7 1.1 TR
97.0 94.8 4.3 B[/
@ 85.2 11.3 2.3 P4
1.8 0 3.0 x¥
® 92.5 39. 6 0 E¥
) 97.5 95. 9 7.9 B

%2 3 HL-60 AMEKMMHE MTT %)
Table 2 Inhibitory rate of HL-60 cells growth (MTT assay)

ARERMHEE/ % i
1X10~%mol * L= 1X10 Smol+ L1 1X10~%mol + L™!

@ 63.9 20.9 1.4 E%
® 59. 6 89.8 10.7 HX
® 59.9 68.9 5.6 T3
@ 37.8 80.1 0 P
® 61.0 0 2.9 ER
70. 4 90. 7 7.7 B
@ - 86.7 6.7 8.0 TR
27.2 9.0 10. 2 Pt
® 92.4 24.9 3.2 TR
® 55.8 70.1 4.1 bt 8

%3 AERMERWNRAE. GRES . ENERKEARNAFEOEN Gts, n=10
Table 3 Effect of EERC on tumor weight, indices of thymus and spleen,

and multiplication of spleen lymphocyte (x+s, n=10)

4 5 F B/ (mg + kg™") ME/g WRE/Y%  BEHEEK (X1000) MEK (X1000) Asro
FEHXNR - 1. 58940. 590 — 2.34£1.13 4.80+1.82 0.028 940.012 6
BRI Ry 25 1.11941. 002 29. 6 2.4540. 89 4.34+1.41 0.024 040.014 5

50 1.016+0. 718 36.1 3.60+1. 642 8.20+1.18*  0.017 1£0.010 5
100 1.33240. 706 16.2 2.68+1.174 4.234+1.31 0. 008 90. 004 2
B1y:-3.3::9 20 0. 68410.560* 60.0 0. 963:0. 64 4.71+1.18 0. 006 61-0.003 1*

S AM AL, “P<0.05; SHBBEL L. 4P<0.05
* P<<0. 05 vs blank control group; £P<C0. 05 vs Cytoxan group
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Y. P BABRANEYREEYRTEENRA,
HEGEHZEPRABANBEERK. SREH R
&, MR K 36. 1%; HE RAMBES S AX
BABEERBE (P<0.05,

3.3.2 MifRisBAnpEss . Wk 3. XM RAMN
MR EHE TR ATERRRDE. P . BRE
HAWBRER EF P PREBARNAR BEXR
EBEE: P BEABARBENBAEZREEH
B S B T i T 400 44 76 R 0 BRLA B AR, T P R B T
5 e AR B B3 K L D UG R B 4 R B X R L Y P 1
HBEANBHANK BEHEINERLRE
PR RABER LA BEANRAZERBE,

3.3.3 MWMEB4IMMMEEE. LK 3, RITERR
BRYAMBENBAN A H5SAN BHEM LY
TH,HENBARSAMBAZRBE MITERE

ST e R R G 0 S R A R R
3.3.4 HEMREH IgA.IgG.IgM K¥: Rk 4.4
HRBBERY SN BAMNY [gA KT 5% AxE
M3 5 B 2 4, BRI A R
BRI TgA KF . &4 IgG KT 575 {3t
S IR AR , PR P X B4 I 7 1gG K 575 (xR
HEERBE,S MRRARS A BHNE, BFR
BE. B RSN B M A 1gM AT 5% Ax B
KA LT FABRALARE AXERBE, Kt
X BB A BRI AR TgM K A, BB A
BBCREY A B ERBAANRL 1M AT
3.3.5 MMKEARATR.RE L, SHEARS
B RARATREERE, K EARE S
FIN B2 5 B 3, 30 B 4 0 T Ry 1 B
B PR A S R T T A

4 BYRBEERNGNNBRMEPRERES [gA IgC.IgM KR BHEHRBTRHER s, n=10)
Table 4 Effect of EERC on IgA, IgG, and IgM level in plasma and spleen lymphocyte apoptosis rate (x+s, n=10)

4 FIB/(mg + kg™!) IgA/(pmol « L—1) 1gG/(pmol « L71) IgM/(umol « L~1) &/ %
AR - 0.12240.013 0. 945--0. 1388 0.526+0. 352 0.83+0. 28
LR 1.853: )] 25 0.115+0. 012 0. 808+0. 1194 0. 68140. 154 3.8441.29

50 " 0.13240.025 0.874+0. 1282 0.88140.112 9.0241.28"
100 0.12540. 039 0.89840. 1418 0.59240. 278 8.60+2.28*
B 20 0. 085+0. 021 * 0.320+0. 059* 0.49540. 142 3.2441.82

55 AaxmAt . "P<0.05; SRHBEALE. 2P<0.05
* P<<0. 05 vs blank control group; 2P<<0. 05 vs Cytoxan group

4 itig .

0 BTN MBAHYNAREFAETEREE
PR IRBHOBEED R AN EGEEEY P ER
ERAMEEENDEMRERB =Y, HHE
FABHEYEEYRERNER T Y, BT
BRFOTMEZLY . X EEMEFRR (NCD
BUMNRAT=YIRBENTNBELY TS BN
VLAY R KR T, T B 18 25 AR 3 . 22 U Y I 35
ENES LR, YR — R R SNE
YRR TR, AL 43 HIR A SRB 3£ MTT 3%
MITHEF BB 10 FLE W7 T MRS
®, RAWI U EWERABRFHHAREIEY, AT #
— SRR TR EE, ALBHT TH
TREEBRYHEANETLE.

EHENER R EL T FERE, mHER
EWRBEINERZPE T ERHBERITHEE
FRHEEARRN, RENHERK P Z— N &
FREE W E MBI B, RV R B R
BPBEMARER HRRAERMEARE. 3D
B % 55 2% BT 0 AR P DR Y O B BRI, L b DU B R 4R

BB AR RE R EERTH
fiu 8 4, R BB S Bt B E A A Kl P
RE 153 CLINCTE- k) ) SR S L
o TR PR S MR B ) T 4 R B R B SR B T B
HR B R I BB M R, R PR BT
4 FO 4 T 98 TR A 0 A ) R BE T RE

HLA R R B SR B L (L 1R A IS S R A A W S
Z ARG EEEES THEARAE. 2XK
ZERRY, M HARR T ERERY S AN
ConA 55 i) Ji o B 40 0 384 280 349 7 400 6 4, fEL 4
T 3 B R 0 40 A AR R R

SRREEAREREE T REREIENRE
BHRES T IUMESGY R T R BREIRET,
RAERERED LTI IgA . IgG.1gM HFKF &
f&. ZLRERRURENBARZ AN RARE
HRE B WA FRR, S5 S ECRA T 3 R IR X R
/NBL P TgA TgG . 1gM K F R KR B B, o {2

 RBEREOERKE, EHREY TR KD R

SEMHBAKRE, KB UFHRBARRRHAE, K
A FAL A 7T 88 248 w5 /1 B Wk 40 B Y 5 1 RE O A0
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HEVURR AT AT SRR R

BESTRY, I R A R RSB S M
BEEAERTENNEX, B — B R4 AR 3
. ABREA, P R BN TREERYFE TR
HEARATHERIEEEFRTEAXRA, WK
FA SRR I B MR A R BE RSB B R A
oz e N

ABRRAM T ERBRRY RE —E W5 E
HEEN, BRIERGY T RHEREH TEEM,
BERFRFREHEEDHRERT HELBEH
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B OEAN BENEFOREBTURBNENFERANENEMROEROERNLE. % BEFOLRE
EXRFMEALRABEEMAB T/ NREBEAM (GMC) HAMEHERP MTT MR AHEAFL, BT R
W E S ERAK-6 AL-6) R E-1 (ET-1) A ¥, HREBWILKRHMEH (LDH HER, &8 ZFHN
ARBE, E O MRE 2.4.8 mg/mL B4 GMC MK IL-6.ET-1 H=£, HERBKHE IR, &t EF
M REREM S IL-6.ET-1 M40 GMC By, B FE VT BER KA T R B A B D RERVEANHZ —.
XA .- EHMRE; BORFREHPME; #HE; SERAE-6 AL-6); AKEK-1 ET-D

h @S HE R285.5 CRKERIRAG A XEHRS 0253 - 2670(2005)02 - 0233 - 04

Effects of Compound Xueniaoting metabolized by liver microsomes
on glomerular mesangial cells
ZHANG Hong-min', DING Ying?, CHEN Shi-wei**, WANG Li-ying'
(1. Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China; 2. The First Affiliated Hospital,
Henan College of Traditional Chinese Medicine, Zhengzhou 450008, China; 3. West China School
of Public Health, Sichuan University, Chengdu 610041, China; 4. Henan Province Center
for Disease Control and Prevention, Zhengzhou 450003, China)
Abstract: Objective To study the mechanism of traditional Chinese medicine Compound Xueniaoting
(CXNT) in treating glomerulus diseases with the main pathological changes of proliferation in mesangial
cells. Methods CXNT and rat liver microsomes were incubated together, and then the incubated CXNT

was added into cultured glomerular mesangial cells (GMC) in wvitro.

The proliferation of GMC was

observed by MTT assay, the levels of interleukin-6 (IL-6) and endothelin-1 (ET-1) were determined by"
radioimmunoassay, and content of lactic dehydrogenase (ILDH) was determined by velocity assay. Results
CXNT (2, 4, 8 mg/mL) metobolized by rat liver microsomes could all inhibite the proliferation of GMC
and production of IL-6 and ET-1 in a dose-dependent manner. Conclusion CXNT can inhibite the prolif-
eration of GMC and restrain the secretion of IL-6 and ET-1, this function may be one of CXNT mecha-
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