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Study on the anti-Lewis lung cancer activity of Brassica rapa L. acid
polysaccharide-2 in vivo
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ABSTRACT: Objective To evaluate the acute toxicity of Brassica rapa L. polysaccharide and investigate the

anti-Lewis lung cancer activity of Brassica rapa L. acid polysaccharide (BRAP-2) in vivo. Methods The acute
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toxicity of Brassica rapa L. polysaccharide was evaluated by acute toxicity test, median lethal dose test and maximal
tolerable dose (MTD) test. The growth curve of Lewis lung cancer cells was measured by CCK-8 method. Anti-Lewis
lung cancer activity of Brassica rapa L. acid polysaccharide BRAP-2 was studied by calculating tumor volume,
inhibition rate and effective body mass of Lewis lung cancer mice. Results The MTD of Brassica rapa L.
polysaccharide was 28 g/kg-d, which indicated that the toxicity of Brassica rapa L. polysaccharide was low. LLC
cells entered logarithmic growth stage in the first 4 days of culture (P<0.01). Compared with model group, each dose
group and DDP group of Brassica rapa L. acid polysaccharide BRAP-2 had significant antitumor activity. The
tumour weights significantly decreased and the tumour inhibition rates increased significantly (P<0.05). The tumour
inhibition rates of high, medium and low dose of BRAP-2 group and DDP group were 51.45%, 46.57%, 19.53% and
76.83%, respectively. There were significant differences in the body quality of each experimental mice before and
after the administration of BRAP-2 (P<0.05). Conclusion Brassica rapa L. polysaccharide has low toxicity. The
first 4 days of Lewis lung cancer cell culture can be used as the best time for passage, cryopreservation and modeling
of LLC lung cancer model. Experiments preliminarily speculate that Brassica rapa L. acid polysaccharide has good
anti-tumor activity in vivo, and meanwhile has the characteristics of low toxicity, high efficiency, safety, little side
effects, improving immunity and anti-tumor, etc, which can be used as an antineoplastic drug in clinic.
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BABF R . HEBR Z R AR RE, XIS i A L g A
WREF, R A B S ok WS EUE W ST R 2 A
WHADT Lewis MifEEMES . FIHZF MR, @R
ARFATER AR — 2L NIEF B B 2 Fidl—Z bk
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2.6.1 EbEEHEHEE

e LRI BALB/C /MR 20 R, B A ZE1H /KA
(% N BEZH) RIS 25 20 (T 5 Zh ), W dl /N RAS (O
25K) 13 h, #4230 mL/kg (KEH, A5 E 424 0.62 g/mL
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B (AREEAK)I3 h, SEEGAH 1 FISZIGA 2 DIs R 2 s
0.62 g/mL, FRFIHE 30 mL/kg B 4525 2 %k, & 6 h,
TE R IETE LW 2R N 18.7 gikg-d, SCHZH 2 45 HEH
3R, Ve MIEHE AR N 28 gke-d, XHRAAVEE S
WEZRIRK, WS 7 d, TRAHIC S S AL Sh W ORI I B R AR
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LLC it 20 M FF 25 258 DMEM 15 35 35, 10%J16 4 M3,
WHL(100 UmL MHEEE, 100 UmL HIEEET)ZKHLL
10:1:0.1(V:V: V) EL B BE il 58 a2 55 57, BT 37 °C. 5%
CO, FiFRMiN R AR, [RH 1 R, 4B Al i (40
HIE 80%~90%) M 0.2% B E L . 161t
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25 om® BEFMMESIRAE P EGE, BB MK
PRV 3, A 200 R Ut A 40 i 2 5 2 s 3 b i 3 3R
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T AR X AR T A IR (S AR TRARD),
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PRICHIARAE R T A TR P R (D4 °CUKFE I 20~30 min,
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B)—80 °CYKFEIIRL, o) FEAE WL AT (196 °C)YKIALRAE].
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AN R TS 0.2 mL 4R, LSRR, It
W IER /N EAE | SRR FYOKE, WEEMmMS:, 7
PEHAR AR FERE L sy T H, DS BDIRAS, B E A
o H:Mh 24 b JRENLSY 6 41, Rl 12 W, 372 JL B
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SEEREE 11 dKGASE g/ NRUFREE, A0FE, T g2
PR, FHIERR 5 RO A8 /N BB AR 9 B K A2 a(em) P
KEAZ b(em), $EIETT 0 A ST E A RO AR (R
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variance, One-ANOVA)Jy 2253, 4RIPIRE L ECR A q K
B, # P<0.05 R HA BEG 4255, P<0.01 RS
W3, P>0.05 FR WA GIT2AE L.

3 HRESR

3.1 EFEZEXIRHIMESH

ZHEH AT IEHE LM, 1 20 min NEIESEED
BN RAL | KPR ZEEE | LR . e £ | G
WP Sk | FHE . {H 20 min LS X SEAERAR I 4R K B 1E
2hEEeWE, W7 d LI G Z LR JostT,
g, THE2ER, WARH LDs, Wiz MTD,
S AP A R R G2 . R s A28 2 IR
3, HEEN/NRR BRI S 4525 1R, IEIEEA
B, ERIRENEEG h FEeRE), J6E MK
TS 2 A A R 22 5%, P>0.05, LIRS
RS /N, N IRLER A . O FL M. B AEREER R
PR, WA aHEES . SLHERMH, XHEESH
B MTD H 28 g/kg-d, Z5R LA 1,

=

0 #0d %1 #3d %£4d H7d

B Jed 2 BRI SN BRUA BT Y52 15 (n=6)
Fig.l Effects of Brassica rapa L. polysaccharide on the
constitution of mice with acute toxicity (n=6)

3.2 Lewis iz 4ipa4E K& 80N E

M 1 H AT S, LLC 40 AEAS R [R] BE R e JEH A
JIEAN TR, 6% B i R /N T S oy 4 i AR OIS,
4 /(] B % (A O 3k, 5 T A A R e B R Vi R A
0.2~0.8 Z W HLIRAIE, WAL 1 h #fie A WL B 2
A1), MES 2 d FFIR&FLAN 10 uL CCK-8, 37 °C, 5% CO, &
IR FEAEMT L h J5I OD {, #2820 7 d.

F 1 LLC 0B &8 B RS B EL B
Table 1 Optical density of LLC cells at different time stages

OD/h 0.5 1 2 4
1 0.269 0.371 0.441 0.570
2 0.240 0.361 0.381 0.463
3 0.312 0.311 0.358 0.547
4 0.283 0.398 0.457 0.428
5 0.341 0.351 0.397 0.551
6 0.293 0.371 0.447 0.49
oD 0.290 0.353 0.414 0.508

FH I 2 A%, LLC ARG 4 d EAX AR K
W, 555 1 d LRSS 4 d (9 oD (HHEA BEMEE R,
P<0.01, 5% 4 d BRI AR @], KiaR58 4 d J5 N 4H AT )
TR, T AR TR D, LLC 20 A6 S B I AR,
RG220 LLC R4t . VRAF LA B LLC filifi s
RUSZHG il S SR AT 4 d 4NN, DR 4 d.

0.6

04

g

02 -

0.0 | | | | | | |

Bl 2 LLC 44 i £k (n=6)
Fig.2 LLC cell growth curve (n=6)

3.3 EEBMZYE BRAP-2 Xt Lewis FifE/\ R AE
B HDHI{E A

HiRIZ] . DDP(cisplatin)4l, BRAP-2 i, o, {iX5&
YL R AN R AN R 3 RE 4 R, SERIAA L, S8
R TEZ B BRAP-2 455 541 il DDP 20 K9 5535 {2 38 FAAR,
2RI i X (P<0.05). 55 DDP 4140 H, BRAP-2 7 .
W (R4 SIS R T DDP 4, R/ T DDP 4,
£ S WH G B L(P<0.05), BRAP-2 454k 2H [ #H 1L,
e AR AR N, MR R K, PR Ak, K
M E R, R RR/D, FANEFYAESEITFE L
(P<0.05).

3.4 FEEMEMZYE BRAP-2 XT Lewis fifE /BB
MBI RERF T

2 2 AT, A AL AR 4 24 05 45 S0 /0N R 5
AT AR ML, 2538 5022 X (P<0.05),
SH R U 4 A I I 7 A B B B (P<0.01) o il A RS
R SR LIS IR 2 8 BRAP-2 = 7 541 (P<0.05)
1 DDP 20 (P<0.01) 555 /I B b (AR R B d A8 /)

é 9 o ¢ =

TE: A, Bi%I4; B. BRAP-2 fil5fl i 41; C. BRAP-2 FFAI#4; D.
BRAP-2 =4 E. g4,
B3 JEi BRI Z M BRAP-2 X Lewis it/ flJR & 1320
Fig.3 Effect of Brassica rapa L. acidic polysaccharide BRAP-2 on
tumor weight of Lewis lung cancer mice
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4 FETHEERVEZHE BRAP-2 Xt Lewis JilifE /s SR 51 AR 2 10 52 ) (n=8)

Fig.4 Effect of Brassica rapa L. acidic polysaccharide on tumor weight and tumor inhibition rate in Lewis lung cancer mice (n=8)

R2 FEHEBRMZHE BRAP-2 X Lewis fifE/\RBARMERIEREOFM(X £, n=)

Table 2 Effects of Brassica rapa L. acidic polysaccharide on tumor volume and effective body mass in Lewis lung cancer mice ( X s, n=8)

45 425/ (mg/kg- d) TRITHIR BT /g SR 1A BT /g RS R /g i 38 A AR
25 N R — 23.75+1.41 25.93+1.18 0.9638+0.093 -

RERIZH — 21.61£1.61 24.50+1.56 1.215+0.027* 1.306+0.113
BRAP-2 m7lmdl 200 21.5241.05 24.30+0.984 0.9982:+0.871%* 1.084+0.151%*
BRAP-2 5|4 100 22.24+1.15 25.51%1.25 1.074+0.0326* 1.134+0.169
BRAP-2 {5 21 50 20.33+1.15 23.76+1.19 1.0800+0.195* 1.206+0.113

I 2H 3 23.54+1.60 18.07+1.14 0.71010.631%* 0.2881+0.081**

TE: * R 22 57 B3 (P<0.05); **F /R 22 545 23 (P<0.01),
RITETE

4 RSt

Hil, NEEPAERA e . Bk E
Yy KA AR A A D), s b A R I b
9. PUMIR . UL . BUREST . RREIMUBEATIR T S ) RE S
ZR AP EN L,

AR BERVTTEE Z S i M, SR, AR
BRI Z 2 2 ks, RS R arkE
SEG R R A 45 R A TR TSR AR . ARBIFST
Y RXTEE R 28 BRAP-2 (RPMRIE I TIRSE, &
PIETBRYEZ M BRAP-2 . . A5 4 R 20 309
RN 51.45%. 46.57%. 19.53%F 76.83%, SRTHIHF
R IEFH 2R IR S CEE S . T IR =
21 NI e 2R 200 T R 55% . 39%. 13%7F1 64%)4%
RXFE, AT HEIN SRR YE Z M BRAP-2 1Ay HAT # ( 11

25 TR, JEEIRYEZHE BRAP-2 X/NEL Lewis il
HAMGER, T 2028000 A $ m AL e i 1 Fn
FobE A, [Wt, HAMREE . M. %4, RITER/INGE
S, R /N S R ATV e B R . IR,
FEWRME Z W BRAP-2 FEARA AR —FMIRE . A
UM LY, 5 — oAby 7 2506 FH DA Ry 2R3 1 A 0 o 6
FLA R 4 i 5
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