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Abstract: A mouse model of 5-Fu-induced liver injury was established, and peripheral-blood white blood cells (WBC), bone marrow
nucleated cells (BMNC), visceral indexes, and alanine transaminase (ALT) and aspartate aminotransferase (AST) activities in serum were
quantified after the drug was administered. The effects of CMP on mouse liver tissues were examined using histopathological sectioning of the
liver tissues; protein expression levels of Keapl, Nrf2, GCL, NF-«B, p38, pp38, Bax, and Bcl-2 in liver tissues were measured by western
blotting; and protein expression levels of NF-kB and pp38 were analyzed by immunohistochemistry. The results showed that compared with the
normal group, 5-Fu increased the liver index, spleen index, ALT activity, and AST activity by 13.75%, 53.76%, 39.48%, and 62.81%,
respectively. WBC and BMNC values were decreased by 7.15% and 50.81%, respectively; the expression levels of NF-xB, pp38, and Bax in
liver tissues were significantly increased, but the expression level of Bcl-2 was decreased, indicating that the liver injury model was successfully
established. The CMP treatment of this model decreased the liver index, spleen index, ALT activity, and AST activity by 12.40%, 31.45%,
20.83%, and 20.14%, respectively. WBC and BMNC values were increased by 17.12% and 46.77%, respectively. The expression level of Bcl-2
was significantly increased, while the expression levels of NF-kB, pp38, and Bax were reduced. CMP alone had no significant effect on the liver
of normal mice, but effectively reduced the toxicity of 5-Fu and showed apparent hepatoprotective effects. The underlying mechanism is related
to the regulation of NF-kB, p38 MAPK, and Bcl-2 signaling pathways.

Key words: carboxymethyl pachymaran; fluorouracil; liver injury; toxic and side effects

YekSEER: 2015-10-20
HETE: ERMHEES “EXFAOE" RHXERETHELR (20122X09501001-004) ; EZRRHEER “EAFZHAH]” FHXEXREI (20122X09301-002-001-026)
{EEEN: UL, &, EEARE, WiRAE: PAZBESEA; BAEE: BW, &, B, WIRRE, fRAE: RAWHMEZAES

28



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.9

IREMRET (MARATLZR), FIA LS, 4
TR EVENEY), AT 2UR%E . “IUEN\B 2
o IRENZFLEERIEE poria cocos (schw)wolf [T
i, HAERES M Z, E5Tam. ZH. W
b5 MRIEICHEARZIRT . %, PP 0, il
i, BE; BARKSBE. @EAE. 7Ozl
R WGIREZER TR, FRzE, BEE
A, AEPEIS, AR, WEERAR, HMBEHTE
H, WffEemasEg. R5LZ%, ERE—/
B fH 2R, K% L4 (pachyman)
ARSI EEZ RN, HEE SRS TEHR 80%U 1,
(B RIRIRZE ZWE L PRI . RIRIRE 24
Z ORI HOTRVIEE, PRI RS R
FILIREZ M (Carboxymethyl Pachyman, CMP), 1&
WG RE Z 22N, R, UM,
IKIVET R, PUBR S e ittt Ak, cMP
FEFUEA, HrR D AR S T Tt R 1 Rz
BRE M. ATECRIF T T, CMP RS PR DU &AL B BT E
/NERIITE ALT Al AST S8, $2m KR IER#
HERENS); T KBS SOD. CAT K GSH-PX Z511]
Wk, B ROS AT MDA 24515817,

SRURMENE (5-Fu) 2 R 3697 18 A i gg A LR

WS R B A RR A BRI 0 B i SR
HREIIH] L L BRSO FEEE G B LA S D RE
FotE IR TS, HAT, CMP [ 5 i§5 K i
SRR AR 2 S T s PR RE R A Bhiey T, (LA
R FERLT T 25 IR R R AUEAFRAIR Y -
B, CAMEE CMP S X AR AT /N SR A D AN A
TRAER], FATRAIIEIESEST 5-Fu I8/ AR
PR, A CMP XN RSB de B . RARAR
NHTDNBEAHIIRARICIRAN, SR CMP X SR E
REEIRMISCERIER, 9 CMP IR R AR 524
HHMERRATT R FRGE

1 MR5REE

L1 25 53

2 FIRARZS 20 GO #h R 29 et A PR A = 4
A s FUREENEF SR (AR 2 A TR AR]) 5
B2 (ALT) e 1870 & (N2 BRI AL FIs 5
W (AST) Ml sE 7R & ORI A Z RIS I A b
FAES AR AR A IL=EPIRPUAR NF-«B.
pp38. GCL. Bax /& Bcl-2 "4 Santa Cruz A #]; 113
PLRPiAk Keapl . Nrf2. & p38 T Santa Cruz A #];

AP =P Rl PR P T RO e
YRR AR VKESER . FRE S AR, 391
PEHTAL

1.2 Bl

VGG TAE S AU ARG RIS HlIE A R A
7], 5. BCN-1360); —SFAbbrRE 7546 (35 Napco
AF], 5. 5410); EbnX GEE Bio-Tek Aw],
T MQX 200); wGR E EAEE (HA Olympus, 7
F: CKX 41); &.O0HL(2E Heraeus 2w], M5
Labofuge 400R); #ERf41% (35 Bio-Rad AT,
A1'5: Chemidaxes-721BR03382).

13 SZHsh4y

FEME ICR /MR, SPF 2, fAH 16~18 g, HAL
WY B B EAREGRAF, FiEs
SCXK (3%) 2012-0001 - $%H5 i ZBN P37 i3 ok 1
W35 T SPF RE) .

L4 o7k

141 Zsh¥snah 4
fREEMEME ICR /MR 32, SRIRRTE MR 3
R PRIFLE 12 /NI BH/IEFEHA, #2508 RE(50%~70%)
FREE(20~24 °C), BB E BRI EYAIK. ShkE
BN 4 4 IEHRHRYL. 5-Fu (25 mg/kg) 4. CMP
(200 mg/kg) A1 CMP (200 mg/kg)+5-Fu (25 mg/kg)
H, M8 R, IEHHEBLTZAMK, 20mLkg, 1
W/d, CMP 413 B % F CMP, 20 mL/kg, 1 /d, 5-Fu
HIETESYA245, 10mL/kg, 1%/2d, CMP+5-Fu 41
BEBAT CMP, 20 mL/kg, 1k/d, [FIINIERGEST4S
F 5-Fu, 10mL/kg, 1%/2d, FHBES2E2514d,
1.42 CMP 3t 5-Fu AR 69 A IEES B AT
A8 R e %
1.42.1 CMP X} 5-Fu B84/ FRE S FEEL 1 5200
KIRGH52 h G, FRURE, JRHRERE M H:ShAE i
FIARFE/NER, RIBRRAE, FEAE. B IEF R PAS 2
FRE, THHEEESIREL.
2R H=PI 2% B i = (mg) /R E (g) -
1422  CMP X} 5-Fu BAY/INERAME 1 WBC 25200
RKIRGZ) 1 hJa, /ADRESRIUL 10 pL, HIAZ]
190 pL ¥ 3% HHHHTR 1, 3250 EP 45 4T 40 i 70 7 24 A%
TERAER T
1.42.3 CMP X} 5-Fu #24/N i BMNC 15200
FIB A MR, F 1 mL =S 8800 0.5 mL Hank's
WOE £ LR P E S, F 3% MBS IRARE 10 55

29



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.9

F I EUR it BMNC %4,
143 CMP 2} 5-Fu FrECHFIESHAEA s K49
G

JHHREREL ML, 4 °C, 3000 r/min, 55> 15 min, HY
FIET-20 CHRAF. 384 |3 AT A0 i
ALT 1 AST 3&tE. BLEALIEEY, FEUHAE, /MO
BT JIBTH B, BT 10% RS E 2, fomEE
AN, RISAIE. &5 T-80 CHRAE, HTH
=EiztaoalR
1.4.4  FIEEPITFAMATLLL F Keapl. Nrf2.
GCL. NF-xB. p38. pp38. Bax #= Bcl-2 %@
EDE &

FREL 100 mg Zc A7 FFARZHZR, 1.9 I N AR ER K,
VK%, 4 °C, 12000 r/min, &0 15 min J&, #E
TEHECTE, TN 500 pL 21438 (240 (99 uL 41
ZUMIRIAA: 1 uL B EEEHHIFD, RS, 4 CH
fift 60 min J5, 12000 r/min, A4 50> 15 min. BUEH
BRI T-80 'Co BCA e mIFAIN S HWRE,
SRR A BRE, 3% 10% SDS-PAGE B AN Tris-H 2
PR VKSR MR BT, SRR T HERRETE SOV, H
KBRS 5 B F T, HREEEN 100 V, H
VKL 120 min JEiEME. SRR IS B L 2
Blw —HOHmE (PVDE) b, =IEZMF 5% BSA
1 120 min J5, FHESRFREAHNM—HT, 4 CHIA
I EIEA: TBST REIRIRRESENE, RFIK 15 min, #7K.
S 3 U, IONAHRI 3, =IEE 2 hE, H
el 3 WK, EJa iR RA R
145 IR EAMITFLEL F NF-B F=
pp38 &8 # &k

FERUAE, /MO BB —3, BT 10% FlE
TR E e, R G R TIRUK R BT

MK, RIS, . 6 um V1. BT il HE
et —Pi. PR R BRE . S A B A
ST LA NF-xB 1 pp38 & [ IE A I .

15 Gt iR

SEICHR A xts Fon, RASGHHEAE SPSS 17.0
Sof K B AT BAR BT 220, LA HEAT £ LRI,
p<0.05 W NEREGH2EE Lo

2 #R51He

2.1 CMP 3t 5-Fu £ R /N B JE 2548 208 % o

PR AR B R [ e ds B, HFEDRe 2T
M SRR IR e . EIEFHL T, 4
TR YL, IR RN, X USSR, AR
W A G, SEEUMOOIRAS, R PR S 11 FH 1Y o
SR, TESRERIRAS T, WAk 200 AT, & AR
YRGS, SEUF ARG ML, 5K E )
SN D T L a1 S N 3 11 N
FIRAs, IANM R, BT ) S % Dh e S AR
P, %1 8oR, SIEWAMEL, #H CMP XHAF. A
EIEFRECTC R . %A T 5-Fu ALBR S, /N ERUHE
TREC N Fa BN B B s, FHE B o alis
13.75% (p<0. 01) F1 53.76% (p<0. 05) , FZHH 5-Fu 7Y
/INER R BB 7 it A K RO, B R
101 [G] st B A HE B 15.72% (p<0. 01). 5 5-Fu #
TBUZHAHEG, R CMP ATDURZEFEARAT. BRdaE0 Tt
R, PIERITRE T 12.40% (p<0. 05) A1 31.45%
(p<0.05); WFPEARH)E IEEET & 5.11% (p>0.05) &
FHH CMP X} 5-Fu Fr8 ik dsfadice o A I 2k E
EH.

1 OMP Xt 5-Fu 15EL/ R AFESHEBAURANE ( xts)
Table 1 Effects of CMP on the organ index in the mouse model induced by 5-Fu ( )_(is)

il #Z/(mg/kg) FFIEFE 35/ (mg/g) AR 45 4/ (mg/g) B BEF5 44/ (mg/g)
EFLE 44.65+1.80% 4.26+0.65" 13.93+1.20
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Fig.1 Effects of CMP on liver histopathological features in the
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mouse model induced by 5-Fu
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Fig.2 Effects of CMP on expression of proteins in liver tissues of

the mouse model induced by 5-Fu (n=3)

32

Relative protein expression Relative protein expression Relative protein expression Relative protein expression

Relative protein expression

0.8

0.0

1.5

1.0

0.5

0.0

2.5

0.0

0.8

0.6

0.4

0.2

0.0

r Keapl

Normal CMP CMP+5-Fu

Normal CMP 5-Fu CMP+5-Fu

r GCL

Normal CMP 5-Fu CMP+5-Fu

r NF-«xB

Normal CMP 5-Fu CMP+5-Fu
r p38
Normal CMP 5-Fu CMP+5-Fu

2016, Vol.32, No.9



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.9

15 pp38

1.0

0.5

Relative protein expression

0.0

Normal CMP 5-Fu CMP+5-Fu

20 Bax

Kk

Relative protein expression

Normal CMP 5-Fu CMP+5-Fu

20( Bcl-2 "
1.5

1.0

0.5

Relative protein expression

00 Normal CMP 5-Fu  CMP+5-Fu
[& 3 CMP %t 5-Fu #28Y/\RATAR4RLR P E B X FRIEZEHIF
( xts, n=3)
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Fig.4 Effects of CMP on expression of NF-kB in liver tissues of
the mouse model induced by 5-Fu (400x magnification)
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