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Effects of Limonin on Immune Function and Apoptosis-related Factors Expression in MFC Gastric Cancer
Bearing Model Mice

XIONG Wei, HAN Hua, CHEN Huamin, WU Xiaoming, HUANG Guangyue (Dept. of Gastrointestinal Surgery,
the Second Affiliated Hospital of Hainan Medical College, Haikou 570311, China)

ABSTRACT OBIJECTIVE: To study the effects of limonin on immune function and apoptosis-related factors expression in MFC
gastric cancer bearing model mice. METHODS: MFC gastric cancer bearing model was established by inoculating MFC gastric
cancer cells into the right armpit of mice. After modeling, model mice were divided into model group, cyclophosphamide group
(positive control, 25 mg/kg) and limonin high-dose, medium-dose and low-dose groups (100, 50 and 25 mg/kg), with 10 mice in
each group. Other groups were given relevant medicine intragastrically, once a day, for consecutive 14 days, except that model
group was given 0.5% sodium carboxymethyl cellulose intragastrically. Before administration and after last administration, the body
weight of mice was measured; spleen, thymus and tumor tissue were taken after the last administration to calculate the spleen
index, thymus index and tumor inhibition rate. The percentage of CD4" and CD8" T lymphocytes, CD4/CD8" ratio were detected
by flow cytometry. The expression of immune function related indexes (IL-2, IL-10, IFN-y) in serum were detected by ELISA.
RT-PCR and Western blot assay were adopted to detect relative mRNA and protein expression of apoptosis-related
factors [cytochrome C (Cyt-C), Bcl-2, Bax] in tumor tissue of mice. RESULTS: There was no significant difference in body
weight among the other groups except that of cyclophosphamide group was decreased significantly, compared with model group
(P<<0.05). Inhibitory rate of tumor were (58.16 + 7.07)% , (37.09 + 4.26)% , (27.30 + 3.64)% , (15.13 £ 2.95)% in
cyclophosphamide group, limonin high-dose, medium-dose and low-dose groups. Compared with model group, spleen index,
thymus index, the percentages of CD4" and CD8 T lymphocyte cells, CD4"/CD8" ratio, serum levels of IL-2 and IL-10, relative
mRNA and protein expression of Bcl-2 in tumor of mice in cyclophosphamide group as well as the expression of IL-10, relative
mRNA and protein expression of Bcl-2 in limonin groups were decreased significantly (P<<0.05). The expression of IFN-y, relative

mRNA and protein expression of Cyt-C and Bax of cyclophosphamide group as well as spleen index (except for low-dose group),

A HCA I R4 TR (AL RFFRTE (No.20A200078) thymus index, the percentage of CD4 ° and CD8 * T
* A FATER . TR A SR e W 5897 . S - lymphocytes, CD4 /CD8 " ratio, the expression of IL-2 and
0898-66809173, E-mail:xw36725747@163.com IFN-y, and relative mRNA and protein expression of Cyt-C
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and Bax in limonin groups were increased significantly (P<<0.05). CONCLUSIONS: Limonin can inhibit tumor growth in MFC

gastric cancer bearing model mice, and the side effects are relatively weak. Its mechanism is related to the improvement of immune

function and the induction of apoptosis.

KEYWORDS Limonin; MFC gastric cancer cell; Immune function; Apoptosis; Mice
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(PBS) ( 3% [# Gibco 2~ #l , #it 5 43 %l 24 10091-148
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IHIRA I R R CE 0.5 hy A PBS 1 mL, P4 1 500
r/min .0 5 min J5 , 7 I W IR TE 4R 28 i A PBS
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Tab 1 Primer sequence and product length

KA 5IHFA(5 -3 K bp

otC |if: GTTGGACAGCCCCGATTTA 136
Tiif: TTGAGAAAGGGAAAGCAGTGAT

Bl Fiff: ATCTGGGCCACAAGTGAAGT 152
Tiif: GCTGATTCGACGTTTTGCCT

Bax . TCATGGGCTGGACATTGGAC 114
TiiE: GAGACAGGGACATCAGTCGC

GAPDH Fii#: ATGGTTTACATGTTCCAATATG 128

P ATTTTGGAGGGATCTCGCTC

2.7 N PYE LR A o Cyt-C . Bel-2 . Bax & H YA X R
1K 7K F R

K Western blot 7 A AN o HC“2.37 01 4521 /)N
B4 i 20 2 100 mg, il A RTPA 2 i i, (IR TR 2
#5412 000 r/min £5.0 10 min, B F 757, % BCA ¥
AT R E A E RS, Tk T CE 5 min i 84 148
PR IR R TR AT e A R - 2R TN T A
(SDS-PAGE) HL Uk 43 25 H I 85 1, LUk 58 W5 56 7 2
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IR R N BRB R 25 43 0 Sk (58.16 £ 7.07) %
(37.09 + 4.26)% . (27.30 + 3.64) % . (15.13 + 2.95) % .,
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Tab 2 Body weight, spleen index, thymus index and

tumor inhibition rate of mice in each group

(xxs,n=10)
415 BURIRTR, g AARIE,g B g WIEEE mgs TR, %
R NAYELE 32054236 SISH074 198034
b i NEUM 2576+325°  AGE068T  142+028° 58164707
WEGEEMRA 21602179 32315280  S71£085  287£033°  37.09:426
SRR 21754186 31694238 56410417 2401029 2730%3.64
FEEEIRA 22034241 3126£3.14  548+058  2254021°  1513£295

1 SRR g, * P<<0.05
Note: vs. model group, *P<<0.05
3.2 HFEEENMFC BEEEEE/NNRCDL .CDS'T
B LRAE 4 51F0 CD4'/CDS’ tL {E B 341
SRR Fo R, R4 /N B CD4” . CDS T ik B2
YA 4 F0R CDA'/CDS” B i 5 R (P<<0.05) , 7
BT R A 41/ L CD4" , CDS T ik B 411 it 71 43 F5 Al
CD4'/CDS8’ L {E ¥ ik 2 s (P<<0.05) , LA 1,58 3.
3.3 HEEZENMFCBEEEER/NRMFEFIL-2.
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SR Ho AT, PR I e 40 /)N BRI 3 AP IL-2  TL-10
FE TR AOT- 4 B3R (P<<0.05) , IFN-y Rk K F- & )
15 (P<<0.05) 5 #7325 o Hp ANt 4 /0 R 33
IL-2  IFN-yZR ik /K V-3 I8 2 F 55 (P<<0.05) , IL-10 ik
TR 5 AR (P<<0.05) , TEL e 4.
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Fig 1

Electrophoretogram of the distribution of T
lymphocyte subsets in mice of each group
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Tab 3 The percentages of CD4" and CD8" T lympho-
cytes and CD4 */CD8 " ratio of mice in each
group(xts,n=10)

it CD4, % CD8',% CD4'/CDS Hfff
i 25364359 17.1842.69 1.4841.9
IR 1878223 15.16£188 1244 1.62°
SRR 35.85£4.80° 2052+2.06° 1744227
g SiF CliE 3.64£3.18° 20.10£330° 1674184
R EI RS 30.50£3.13° 18.774£2.52° 162£1.59°

1 HRTYL HE, ©P<<0.05
Note: vs. model group, *P<<0.05

34 HMEEFEXNMFCERETEZER/NRMEAR
Cyt-C .Bcl-2 .Bax mRNA RiZR#M

SR H AT, PR IR e 4 R A v 2 s b AR
/N FBRURE 4 21 Cyt-C . Bax mRNA [ AR X} 22 ik 7K
44 5 2 T (P<<0.05) , Bel-2 mRNA A 2635 7K
5 R (P<<0.05) , BRI 5,
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x4 KAHAMPMRMFDIL-2 IL-10 IFN-yRiE 7K F R E
ZR(x+s,n=10,pg/mL)
Tab 4 Expression of IL-2, IL-10 and IFN-y in serum

of mice in each group(x+s,n=10,pg/mL)

415 L2 IL-10 IFN-y

fiA 129+0.18 1287+ 161 406+0.67
BRI 0.96+0.14° 74940.82° 7234092
i g R Ed 2374034 8.58+1.06° 6.20+083°
it S Gl 1.81£023° 10.07£155° 575+058°
i1 146£0.12° 10.62£ 145" 5.18+061°

TE: SRR AR, " P<<0.05
Note: vs. model group, “P<<0.05
x5 HAHNRIMEALF Cyt-C Bel-2 . Bax mRNA HJ
X RIEKFUELER (x+5,n=10)
Tab 5 Relative mRNA expression of Cyt-C, Bcl-2

and Bax in tumor tissue of mice in each group

(xts,n=10)
il Cyt-C/GAPDH Bcl-2/GAPDH Bax/GAPDH
R 1244021 1164013 095£0.15
R4 239+047° 0.71£0.12° 317+051°
i SESrE 1924033 080£0.09 205+038°
i S e 15340.16° 098+0.20° 176£0.23°
SRR 1424024 094+014° 1.614026"

T G L, " P<<0.05
Note: vs. model group, *P<<0.05
35 IFEEEXI MFC BREEEEER/NRMEHESR
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SR AL, PRI e 4 R v 2R e v AR
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B2 T (P<<0.05) , Bel-2 25 [ A X ek /K -3 1 2
AR (P<<0.05) , TR 2.3 6.
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Fig 2 Electrophoretogram of protein expression of
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[iSilkelil

Cyt-C, Bcl-2 and Bax in tumor tissues of mice
in each group
4 Tig
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F6 HKANRMBAHL S Cyt-C . Bel-2 . Bax EERIHE
XRAKFMELE R (x+5,n=10)

Tab 6 Relative protein expression of Cyt-C, Bel-2

and Bax in tumor tissue of mice in each group

(xxs,n=10)
A1 Cyt-C/GAPDH Bel-2/GAPDH Bax/GAPDH
g 0.15£0.02 087+0.11 028+0.03
bttt 1.64+021° 029£0.04° 141£0.16°
Frigi R el 142£0.15° 040+0.06" 116+0.12°
i e ilel 081£0.13" 064£0.08° 088+0.09°
iR IR 026+0.03" 076+0.07° 053£0.06°

T SRR R, * P<<0.05
Note: vs. model group, *P<<0.05
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ZH /7N B RE 41 41 Cyt-C . Bax i mRNA FIEE 4 A X 3¢
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