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Abstract: In order to explore the hepatoprotective effects of Fructus mori Polysaccharide (FMP) on mice with acute and chronic
alcoholism. Inebriation time, blood alcohol concentration, liver function enzymes, oxidase, oxidation products, and fat distribution in the liver
were measured in mice with acute alcoholism after continuous FMP administration for 4 weeks. The number of spontaneous activities, serum
lipids, apolipoproteins, nitric oxide (NO), and cytokine content in the liver were measured or observed in mice with chronic alcoholism after
continuous FMP administration for 10 weeks. The results showed that high and moderate doses of FMP (400 and 200 mg/kg bw) significantly
reduced inebriated sleep time, sobering time, and blood alcohol concentration, and significantly extended inebriation latency in mice with acute
alcoholism. Malondialdehyde (MDA) and triglyceride (TG) contents and the distribution of lipid droplets in the liver were significantly
decreased upon FMP administration at these doses. In addition, reduced glutathione (GSH) content and superoxide dismutase (SOD) activity
were significantly increased, and the activity of alanine transaminase (ALT), aspartate aminotransferase (AST), serum alkaline phosphatase
(ALP) and gamma-glutamyl transpeptidase (GGT) in serum were significantly reduced. FMP significantly reduced spontaneous activity, the
content of cholesterol (TC), TG, blood low-density lipoprotein (LDL), NO content, and tumor necrosis factor-o. (TNF-a) level in livers of mice
with chronic alcoholism. Serum high density lipoprotein (HDL) and interleukin-10 (IL-10) in the liver were significantly increased. Fructus
mori polysaccharide had a significant hepatoprotective effect on mice with acute and chronic alcoholism.
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S 1T o= 2 (S R 7 SR N e b i == =i
th R IE (p<0.01 B p<0.05). 7E¥EE 198 30+ 60.
90. 120. 180 1240 min J&, SALZHEEFEL/NR
LR EE 7y AL ) 73.02%171.13%-62.66%
71.98%- 67.82%F1 66.95%; HFFIEL 43 A AL
ff) 86.26% . 85.48% 79.54%. 82.62%. 84.41%H!
83.61%. B 2H 73 i A 2 1Y) 84.65%-83.22%
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Table 1 Serum alcohol content at different time points (n=8, x+s)

LB R E(mg/dL)
205
30 min 60 min 90 min 120 min 180 min 240 min
Pt 344.73£34.15 386.14+54.39 512.06+68.49 552.36+76.51 520.62+65.18 461.05+46.84
FZA W 251.73£22.16° 274.68+£34.82° 320.84+45.67° 397.62+57.38° 353.09+36.79° 308.68+34.55"
dHFE 2973642687  330.07+46.95  407.28+57.81% 465.37+68.04% 439.45+51.37™ 385.47+47.43%
1&AE40  339.67+31.82° 370.98+57.51¢ 505.39+64.76° 541.15+78.95° 507.64+63.56° 453.12+44.85¢

E: HEAAEka, p<0.01; b, p<0.05; 5 &F44atke, p<0.01; d, p<0.05; ATFEEF.

® 2 RESFENBLERERIRNE (=16, x*s)

Table 2 Effect of FMP administration on inebriation time (n=16,

x+$)

283 B E AR A /min - BEIRAT 8] /min  B278 A4 18] /min

A 2A 12.47+8.14 458.62+60.18  471.31+69.93
BAFM 2932+1457° 2674544739 296.12+77.52°
WHFH 20.54+£12.83°  389.96+58.71% 410.07+56.19%
KA ZL0 13.75+8.66° 447.39+57.05°  461.07+64.87*
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55 SOD HIE AR N (p<0.01 B p<0.05). 1
FIEA/NEIFIE MDA 1 TG & &5 R iR 2H 1)
42.15%7F1 54.25%, GSH Al SOD 5 1453 7 Aisi
éﬂE’J 1.62 A1 1.39 £%. H5fIE=2H/ N EHIE MDA #1 TG

NI ) 68.48%F1 69.22%, GSH & Al
SOD V4> HIARERIZL ) 1.24 A1 1.18 fi5. ML
A4 A MDA GSH A1 TG & &5 SOD 1y
EHEE BEEER (p<0.01 5L p<0.05). FEFlEL4
/NERHFHE MDA F1 TG % & A A AR 2T 61.55%
F1178.38%, GSH &A1 SOD &1 4351l h 75120 1)
1.31 A1 1.18 f%. &if& FATIEH MDA #1 TG &=
N, GSH WM& &k, SOD MidEtikas. mifls

SEHIR IS =1, PR 2R ™ S, AT 575 (1412 A MDA 1 TG ) &5 SOD i5 1 T£4t
JIEA ) MDA & il . ST il e 2 50 5 T EZER, HEAlEHAT GSH & EEEENTH

f] SOD. GSH Fl MAD 784k, DAV ScAE 22 H 14

2 (p<0.01).

%<3 FFBER MDA, GSH. TG &= SOD i&!4 (n=16, x*s)
Table 3 MDA, GSH, and TG content and SOD activity in liver (n=16, x+s)

203 MDA/(x10? nmol/g) ~ GSH/(umol/g) ~ TG/(umol/g) ~ SOD/(U/mg)
T 6.23+1.24° 11.5740.76*  16.45+2.57*  360.73+83.12°
AER 40 16.75+7.49 6.03+0.54 36.8149.46  22831+39.04

B 7.06+5.36" 9.78+0.71° 19.97£6.82°  318.71+67.19°
ik 11.47+6.73% 748+0.66%  25.48+6.19  269.63+48.05™
157 4 15.84+7.01° 6.25£0.59°  33.43+7.01°  240.54+40.96°

F 4 IMFED ALT. AST. AKP R GGT 5EH (n=16, x*s)
Table 4 Serum activity of ALT, AST, AKP, and GGT (n=16, x=s)

2831 ALT/(IU/L) AST/(IU/L) AKP/(IU/L) GGT/IU/L)
FQLU 93.54+7.12 23.01+6.88% 110.76+33.91° 3.99+2 76"
il 149.75+7.93 78.53+7.14 184.63+40.65 11.46+4.07

SAFM 117.8146.05° 54.26+6.97" 120.37435.18" 6.1343.85°
PARFL 130.6946.81% 55.7246.55° 160.21437.32° 7.09+3.56"
MEAI B 143.0847.66° 56.0146.32° 179.40+41.87° 9.27+4.15°

RUVNSITIESZ 25077 SRR, S

24 ZEA LA M ALT. AST. AKP % GGT

By % v

2P PR/ N RIS ALT. AST. AKP
S GGT %5 D REBGIIF2 L3 4. IfiliEH ALT. AST.
AKP 2 GGT B =220 R 8 FHVEAR I DhRE R 48 b
JHF4H PR 2K AR, I3 R ALT. AST. AKP J¢
GGT EMEF & Rl 525 A, BEAA
ALT. AST. AKP % GGT iG55 (p<0.01),

16

B4/ NRIMLTE ALT. AST M GGT 25T TRt
EHERE (p<0.0D), TEREFIHF AKP GV R
% (p<0.01). Sifl &4 /MR M ALT. AST. AKP.
GGT BIEE D BN ] 78.67%- 69.09%- 65.19%
F153.49%. HFfIEH/ DRI ALT. AST #1 GGT EI’J
TEPEST AT 87.27%. 70.95%F1 61.87%. 15
AIEH ALT M AKP HiEPE R ZEMK T aEA

(p<0.01). EFflE ALT Al AKP (35144351 8 5]
HAHM 90.14%F1 75.13%. S2ALMEE, &FEA
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Table S Mouse liver pathology results (number of mice)

28 A AT faiie.
20 3
04 14 24 34 4 4
e 16 0 0 0 0
LA 20 0 0 0 2 14
BHiEN 12 4 0 0 0
GiEiha ! 7 6 3 0 0
A&F E 40 0 0 3 3 12

SN CIEFTEUIN BRS843R
ZER N 5, A A 14 R/ANRIFIFHS A K&
ML ESER@E 5y, S Iam s 3/4), 2 R
AN SRR EECR T 172 UM T 3/4).

AT AU A ARG 0 A SRR AL . B2 AL 25
RGN, DS AR A A B R, R
BHPA 12 H/NRT A AErRe >, A 4 RN BT
AMIAT RER, (EANEL 1/4 FTFEHARAT TR o

26 FHLEMBHEERTENLERED

:NR 2]

S FERT S RS B8N B B RS B IR
£ 6. mEAFFIELA/N R B RIESNIRECE /D> TR
/N E RIESHEL (p<0.01 B p<0.05), A
INER B RIS BHIREE. T E AN R B RSB
. (p<0.05),

ARSI /NR 10 2B B RIEShIXE ) 5
AR ) 87.84%- 93.18%, it E4l/NGR R IE 5N
VHCAHFIELLI 94.27% . 32 B S L2 HEXHIAES 1
BIINARE A —EsIER, HEER 5524
FIEA R, HEAAHANR B ARG T2 A H
/N E RIESIIREL (p<0.01),

*6 MNRBRENRE (h=16, xEs)

Table 6 Number of spontaneous liver activities (n=16, x-ts)

==Lk AEAI4 aREa T4 &7 =4
A EF RS 7063+589%  984.6+86.1  864.9+64.6°  917.5+69.7°  953.7+74.8°
x7 MBEPEREIEEANEE (=16, xts)
Table 7 Serum lipid and apolipoprotein content (n=16, x-ts)

415 TG/(mmol/L) TC/(mmol/L) LDL/(mmol/L) HDL/(mmol/L)
TN 1.02:+0.24% 4.400.98" 0.11£0.03* 2.65+0.18"
AR 1.64+0.35 5.28+1.19 0.26+0.11 2.37+0.12

ikl 1.26£0.30° 4.43+1.07° 0.14+0.03° 2.54%0.11°
Lkl 1.38+0.29° 4.77+1.15 0.19+0.04% 2.47+0.13
& 48 1.57+0.33° 5.131.06 0.21+0.04° 2.410.174

27 FMEL X A F A A R B AR

e

S Z BT A R PR AN B e LR 7.
R LR, mAR AR TG 5 LDL & &3
FAAI% (p<0.01 BY p<0.05), HDL & & &0 (p<0.01
B p<0.05), FFfEAF TC & RN E K (p<0.05).
EFEA/NR MG T TG, TC M LDL & &2 5 Ayt
RIZ ) 76.83%- 83.90%F1 53.85%, {HILI%EH HDL &
EARMERAR 1.07 5. PAELHDNRILES TG F
LDL & &5 BN 84.15%F1 73.07%. =il &
/R IMIE LDL & & 2R T &=L (p<0.01),

HEBEANPRIEHAT 73.68%. %5 A4S w7 EHIE
TG. LDL Al HDL &&AREER, miE4HN TG

(p<0.05). LDL E&ZEM (p<0.01) LI HDL
TRBERK (p<0.05). BEE FZHRFLE MK 777
FFHE IR . HDL HHAFIE A RO 22 IR, BB
JFFAMAZA A BIRRE B 12 2R EAT AR, I A B
T A i [ A . LDL 4 AR BE i 14 5 %-4db
YR, SEFERE, S W BT SU A AR
BRI ER

28 EMEBEXNFY A AR AEETE
b A
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7 8 FFh No RAAREEFHI S & (n=16, xts)
Table 8 NO and cytokine content in liver (n=16, x-ts)

285 NO/(nmol/mg) TNF-o/(pg/mg) IL-10/(pg/mg) IL-15/(pg/mg)
AL 0.28+0.04* 46.37+1.26™ 76.34+3.65 14.69+0.76
AR 4E 0.43%0.03 55.48+1.43 55.72+3.07 15.1240.53

HFEM 0.34x0.05 50.39+1.27° 69.83+3.94° 14.76+0.89
FHEM 0.40£0.04% 53.24+1.31% 61.44+3 86" 14.88+0.57
&A1 E4 0.41£0.03° 54.61+1.08° 56.68+3.34° 14.97+0.65

PRS2 O 28 B rT0E I Kupffer 40
H1 NF-xB &2 HEHHE 2 I FIIERIE, WMk S K&
1] NO Fll TNF-a 55 & VERIF7 28, 7R R TR
SNBERINEARAE, KHISRERIBCT T REsZ 247
. FARZHEITH NO SR TR L% 8.
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FWb (p<0.01 BY p<0.05), IL-10 & &= & 28
(p<0.01). F7IEL NO Al TNF-a [ 855
RIZ ) 79.07%F1 90.82%, TL-10 & B RAR AL ) 1.25
%, R NO M TNF-a B &850 5 BRI Y
93.02%7#1 95.96%, IL-10 & SR 1.10 5. 5
R R, E7EZ NO A TNF-o F& & 5 2
b (p<0.01), IL-10 FEEZFWIN (p<0.01). il
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AR T ZM 2 Hi 2R MRS T #0945

18

RERFMZPERA BEPIHER, HEALHW RS
SRR RAARRIST SRR ST, (R MR R T LUK
e 5 PR A 2RIK AT AE SN 75 3 RT3
P K. FMEHEAT T AR PR A i B 1Y
Ko

Bt T AR

[1] Kim H G Oh M S. Memory-enhancing effect of Mori
Fructus via induction of nerve growth factor [J]. Br. J. Nutr,,
2013, 110(1): 86-94

[2] Kim J H, Chung H S, Kang M, et al. Anti-diabetic effect of
standardized herbal formula PMO021 consisting of Mori
Folium and Aurantii Fructus on type Il diabetic Otsuka
Long-Evans Tokushima Fatty (OLETF) rats [J]. Diabetes Res.
Clin. Pract., 2011, 93(2): 198-204

[3] Deng Q, Zhou X, Chen H. Optimization of enzyme assisted
extraction of Fructus Mori polysaccharides and its activities
on antioxidant and alcohol dehydrogenase [J]. Carbohydr.
Polym. 2014, 111: 775-782

[4] Yuan Q X, Xie Y F, Wang W, et al. Extraction optimization,
characterization and antioxidant activity in vitro of
polysaccharides from mulberry (Morus alba L.) leaves [J].
Carbohydrate Polymers, 2015, 128(5): 52-62

[5] Gao J, Han Y L, Jin Z Y, et al. Protective effect of
polysaccharides from Opuntia dillenii Haw. fruits on
streptozotocin-induced ~ diabetic rats [J]. Carbohydrate
Polymers, 2015, 124(25): 25-34

(6] KT I BRaa 5k, B R 2 WE X/ B CCL SRR
1 BVE FA T IR & AR, 2014,30(9):33-38
ZHANG Hui-fang, ZHOU Yu-zhen, CHEN Jia-lu, et al. Efect
of polysaccharides from wild jujube on acute liver injury
induced by CCl, in mice [J]. Modern Food Science and
Technology, 2014, 30(9): 33-38

[71 Li XY, Wang L, Wang Z Y. Radioprotective activity of
neutral polysaccharides isolated from the fruiting bodies of
Hohenbuehelia serotina [J]. Physica Medica, 2015, 31(4):
352-359



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

(8]

-7 TR R, BRI P 25 R 22 R 250 Sk K v 2
N BRI P ). B Tk AH%,2012,33(13):355-358
YE Qing, WANG He-ya, QIAN He. Protective effects of
crude aloe ploysaccharides and aloin on mice with acute liver
injury induced by alcohol [J]. Science and Technology of
Food Industry, 2012, 33(13): 355-358

T I, K123 53, K2R, A8 SRR R e F 7 0],
it 5 HLE,2010,26(1):83-85

GAO Li-hui, LIU Shuai-nan, LIU Quan, et al. The
ameliorative effects of mulberry nectar on alcoholism [J].
Food & Machinery, 2010, 26(1): 83-85

KSR Bt e, s [, A5 SR B A LA TR R T )], %2
AR R#,2012,40(1):156-157,173

ZHANG Wen-na, LU Min, YAO Qing-guo, et al. Study on
the antioxidative activity of polysaccharides from fructus mor
[J]. Journal of Agricultural Science, 2012, 40(1): 156-157,
173

[11]

Masuko T, Minami A, Iwasaki N, et al. Carbohydrate analysis
by a phenol-sulfuric acid method in microplate format [J].
Analytical Biochemistry, 2005, 339(1): 69-72

Lee I S, Park S, Park K, et al. Hepatoprotective activity of
scutellariae radix extract in mice fed a high fat diet with
chronic alcohol exposure [J]. Phytotherapy Research, 2011,
25(9): 1348-1353

Kunar K J, Chu F H, Hsiech H W, et al. Antroquinonol form
ethanolic extract of mycelium of antrodia cinnamomea
protects hepatic cells from ethanol-induced oxidative stress
through Nrf-2 activation [J]. Journal of Ethnopharmacology,
2011, 136(1): 168-177

Yoo Y M, Jung E M, Kang H Y, et al. The sap of acer
okamotoanum decreases serum alcohol levels after acute
ethanol ingestion in rats [J]. International Journal of

Molecular Medicine, 2011, 28(4): 489-495

19



