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Study on the alcohol detoxification and hepatoprotection effects of fermented
Pueraria lobata-Hovenia dulcis compound paste
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ABSTRACT: Objective To investigate the alcohol detoxification and hepatoprotection effects of fermented
Pueraria lobata-Hovenia dulcis compound paste (FPHCP) on mice with alcoholic liver injury. Methods A

drunkenness model was established by intragastrically administering 50%vol Hongxing Erguotou to C57BL/6 mice
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for 30 consecutive days. Meanwhile, the mice were given intragastric administration of the positive drug (silybin) and
FPHCP at low, medium and high dose levels (3.08, 6.15, 12.30 g/kg) daily. The effects of FPHCP on the basic
physiological activities, drunkenness time and sobering-up time of the mice were observed. The liver, spleen and
kidney indices of the mice, as well as the levels of liver injury markers, lipid metabolism indicators, oxidative
stress-related factors and inflammatory factors in serum and liver tissue were detected. Additionally, pathological
analysis of liver tissue sections was performed to evaluate the alcohol detoxification and hepatoprotection efficacy of
FPHCP. Results FPHCP intervention effectively delayed the trend of weight loss in C57BL/6 mice, significantly
prolonged the alcohol tolerance latency (P<0.01), and simultaneously significantly shortened the recovery time of
motor coordination function and the duration of loss of righting reflex (P<0.01). Compared with the model group, the
FPHCP groups significantly adjusted the liver and spleen indices back to normal levels (P<0.01), increased the
activity of antioxidant enzymes, reduced the level of oxidative stress and lipid metabolism disorder, decreased the
inflammatory response of the body, and alleviated liver vacuolar degeneration, inflammatory infiltration and lipid
deposition. Conclusion As a functional food, FPHCP has good application potential in the field of alcohol

detoxification and hepatoprotection.
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TFIERENLA M 6 4, 410 2, 43517048 F (negative control,
NC)4H . #57 (model control, MC)4H . BH¥4:(positive control, PC)
2 .FPHCP 1k . . & |4 (FPHCP-L ,FPHCP-M .FPHCP-H)
Mo ZARARESE 60 kg 1, M7~ 5 9 A MRHEFEBEA
30 g/d $% AR FRIE A /N B i 6.15 g/kg, WE
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Fig.1 Changes in body weight of mice (n=10)
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St /I B TS BF () R 2 3 ) A A VE A, H FPHCP-H It
BB T PC 4.
2.3 FPHCP 5 ALI /)R BERS IR M A0

WEZSHE BOIRFRNEMA L, F8 LR s — i ER S
IR LA, AR AR I R . RIS, COEUh T
f e ER R g b T B> — . 7F ALI #87
o, R B R WIS, B AR NS 3
B RFIEEAT A, VRS AL £ 4 8 R 6 e T
B, S EOFRER R, SR BT P e 2 it
A5 1B 40 e 8 1 5 S R b G, S SRR AR BT )
WEAE R AR SR HE S 3T, 20 UhRETE FHER AR
W B AEFEHLAK . R RSP o RS AR R P A AR et

PR I 2 I B R AR B A, SRR AN S 5 | R B IE
FRERVE K, RS ECE MRS E TR, ko1 AL 5
NC 41AHE, MC ZH/NEURFIE . BGUNE . B EHE 5053 31 R T
29.20%. 66.67%. 21.36% (P<0.01), 1B /N EALIAR

i
S0}
40}
£
£
E 30
=
2 T
& 20rr1
10F
0
R
K
70 + T
1
60 |
50 |
£
E a0
=
= L
= 30
e 20 |
10 L
0
B
K\

5

[ 2 FPHCP /) 1) B A A Fisf 18] (4 220 (n=10)
Fig.2 Effects of FPHCP on the drunkenness time and sobering-up
time in mice (n=10)

#& 1 FPHCP 33/ R ARG BHR M0 (n=10)

Table 1 Effects of FPHCP on the organ indices of mice (n=10)

215 JiF it =1
NC 3.630.18 0.1840.02 1.03%0.05
MC 4.69+0.41"" 0.30+0.04™" 1.25+0.12™"
PC 3.85+0.16"# 0.24+0.04"# 1.13+0.08™
FPHCP-L 4.16+0.17"* 0.21+0.04"# 1.2340.12™"
FPHCP-M 3.89+0.217"% 0.22+0.03""#* 1.13+0.12*
FPHCP-H 3.93+0.13"% 0.20+0.02""# 1.08+0.04"

1 5 NC I, "FoRsia5(P<0.05), " FoRZE S B E(P<001); 5
MC 20 AR, "mR2s 7 3 (P<0.05), R s Sl i (P<0.01), R,
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MR E A 28 B, AT SEUNFUTIE B & B
145 . 5 MC AR L, PC 2H/)NfURT FPHCP-H .FPHCP-M
FPHCP-L 71| & 20 /)N BUR T8 B0 & FEAL T 17.91% .
16.20% . 17.06% . 11.30% (P<0.01); JHEHS Ko B 25 A%
T 20.00%. 33.33%. 26.67%. 30.00% (P<0.01); PC 417
FPHCP-H. FPHCP-M #AI/NRUFNEFE 4B E MR T 9.60%
(P<0.05). 13.60% (P<0.05). 9.60% (P<0.01), i8] FPHCP
TESCE ARG 5 R | 8L B R 0 A — 2 A,
HLTERk M 1405 5 i FPHCP-H 23R Tk R 5

2.4 FPHCP %t ALI/NRINE ALT, AST 7KFHISZMN

MEHH ALT. AST AKP—@E R E AR B IF 4%
AT o ISR BRI R AR 2 I i DA B, RO
S FEFAEBG . BRI 44k, JH-A0 I Y
BRI, JEALEAE T AN ALT F1 AST SR
I, 3 0 P A R T, v R T LR B
BRE e AL, gk 2, 5 NC AAHE, MC 40/ Rl
P ALT AST /KM B & TR T 128.14% .86.61% (P<0.01),
VLB TS VE B ATEUNEUIFM . 5 MC giAH L, PC 4171
FPHCP-H., FPHCP-M, FPHCP-L #&41/NRUMLTE ALT /KF
W BEFART 4431%. 49.95%. 41.20%. 33.70% (P<0.01),
AST KR BFHMART 33.63%. 31.37%. 18.80%. 12.59%
(P<0.01), #&7R FPHCP %/ BUFH5 41 BA 45 .

%2 FPHCP X/MNRME ALT, AST 7KFRIZAE(n=10, U/L)
Table 2 Effects of FPHCP on serum ALT and AST levels in mice

(n=10, U/L)
451 ALT AST
NC 9.17£0.23 35.4143.55
MC 20.92+0.60" 66.08+3.12""
PC 11.65+1.18"# 43.86+1.87"
FPHCP-L 13.87+0.60"" 57.76+1.49""
FPHCP-M 12.30+£0.917* 53.66+£0.99""*
FPHCP-H 10.47+0.39™% 45.35+£0.94™

2.5 FPHCP %} ALI /MRIME HDL-C. LDL-C.
TC. TG KFEHFN

P g B ZRTL 5 ALLA R R UIARSE, s

#) HDL-C. LDL-C. TC K TG /K¥-7E—E LR ek
BRHERATE I . HDL-C RE KRN E LI Y TC #5381
JEWESEA A AN HENE, S IE M F8FR. LDL-C W 2435 1n
MR L% TC, J& T Hhimstr. AFBIRAT, HDL-C
WA I s 2, 5 IME HDL-C /K- FEAIL; e, JH
JNEXT LDL-C B3 BRBE I A — R B B T I, 23 (0 iy b
LDL-C KFEF#, TG etk ae R iEf7r 2K, TG
R PERR DT R S hR AR . L TC 1R LA Y
BITUAY, AR AL B 2 M RS 45 4 14 B8 B2 24 R 43, [t
AR PG A 2525 B 2R A o AR B o RAS Al
AR, JFIER AR R A A B a2 BT, S
TG 1 TC MG AL SR . R0 i 504 TG 1 TC
K, RTLARIE T MR AT A RS B it oh g e 2L,
F 3R, 5 NCHM L, MC 4/ B3 o LDL-C K7+
BT 54.19% (P<0.01), HDL-C 7KL T 19.49%
(P<0.01), VEEIEIAWIREHE S mT 80U BIREAREERL. 5
MC ZHAf L, PC 41F1 FPHCP-H, FPHCP-M #4241/ Rl
% LDL-C i R8T 30.14%. 24.29%. 11.43%
(P<0.01), HDL-C & & W F & T 22.63% . 23.16%
(P<0.01), 12.11% (P<0.05), #&7~ FPHCP X} ALI /MR
FAS AR ER . 5 NC A, MC 4/h By &
B TG, TC S84 HITHE T 114.74%7F01 32.94% (P<0.01),
VLR N AR R . 5 MC 4Lk, PC M
FPHCP-H . FPHCP-M , FPHCP-L | & £H/N R 4 TG
KW B ETHET 2647%. 39.71% . 31.86% . 18.63%
(P<0.01); TC KPR TR T 23.88%. 19.10%. 26.27%.
12.54% (P<0.01), {58 FPHCP 7EMLZE A8 Ay A — &
HIFE

2.6 FPHCP %} ALI/MNRAFAE CAT. SOD. MDA,
GSH-Px 7K FRIZ N

AR ALT N EZEEURHLN Z — A AR BIRET,
SOD. CAT H1 GSH-Px 854t & b Bt 2 U [F] VE F A 8505 B
B i3, MRS 28U 52 S8 AR R B 455 o RS 72 A
Rfd R 2= A K B i3, s & fg it Ak s n .
MDA {EMAZ I 1 LR =, Hofr T vl B s
FFRE L % A T ARG gk 4 FR, 5 NC 41H

%3 FPHCP X}/Mi % HDL-C, LDL-Cy TG, TC BJ&ME(n=10)
Table 3 Effects of FPHCP on serum HDL-C, LDL-C, TG and TC levels in mice (n=10)

215 LDL-C/(mmol/L) HDL-C/(mmol/L) TG/(mmol/g prot) TC/(mmol/g prot)
NC 4.54+0.16 2.36+0.12 0.95+0.04 2.52+0.32
MC 7.00+£0.09" 1.90+0.10" 2.04£0.02" 3.35£0.14"
PC 4.89£0.17" 2.33+0.09" 1.50£0.01""% 2.55+0.11%

FPHCP-L 6.95+0.11" 1.93+0.13" 1.66+0.04""% 2.93+0.12"
FPHCP-M 6.20+£0.07"% 2.13£0.16" 1.39+0.03""% 2.47+0.09"
FPHCP-H 5.30+0.217"% 2.34+0.12" 1.23£0.02""% 2.71£0.03%
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%4 FPHCP %t/ AFBE CAT. SOD, MDA, GSH-Px 7KEHIZME(n=10)
Table 4 Effects of FPHCP on hepatic CAT, SOD, MDA and GSH-Px levels in mice (n=10)
25 CAT/(U/mg prot) SOD/(U/mg prot) MDA/(nmol/mg prot) GSH-Px/(U/mg prot)

NC 31.19+1.00 267.45+10.28 3.11£0.46 167.03+1.69

MC 18.31+2.89" 183.52+10.75" 8.06+1.26™ 52.8442.73"

PC 28.53+0.57"* 291.24+17.9"% 6.10+0.88™"* 137.9443.94"%
FPHCP-L 20.99+3.29"" 215.53+7.617" 7.28+0.84" 105.11+1.78™#
FPHCP-M 26.15+1.20"" 249.77+11.38™# 6.30£0.217"* 117.1343.65™%
FPHCP-H 28.68+2.59"# 280.03+6.03"# 5.03+0.527"# 129.24+2.21"%

t, MC 4/NEATIEH A9 SOD., CAT., GSH-Px 54k 3%
MEAIRT 31.38%. 41.29% . 68.36% (P<0.01), MDA & £ i
EFET 159.16% (P<0.01), 8 WA B A9 HE 215 JFF I
TCA SRR B R, Ao E . 5 MC 4
AHLL, PC F1 FPHCP-H, FPHCP-M. FPHCP-L 420 /]Ni,
JFREH A SOD 1EMEFHE T 58.70%. 52.59%. 36.10%.
17.44% (P<0.01); CAT i&METHR T 55.82% . 56.64% .
42.82%. 14.64% (P<0.01); GSH-Px I&EF+E T 161.05%.,
144.59% . 121.67%. 98.92% (P<0.01); MDA % B i [&AI%
T 24.32%.37.59%. 21.84%. 9.68% (P<0.01), 1H] FPHCP
AT LA R 32 E /N SOD . CAT 5 GSH-Px KF, FARAS T
TR, TR B VR H -
2.7 FPHCP %t ALI /)58 BF A & FE B F 7K 220
TS A ST T N i A R E B & RAE
FCINE, SO A RLEA, T HRE SN R 7 A RS P 1
BRREERZ . IL-10 2—-FEENHRABETF, EES
BN IAE R A0SR -7 2R, DA SR 4 RE SN %] I )
Pk, i, FFA8H IL-10 RFRBAER NI PLA
PU 98 07 4 85 1 AR FE B AR R D TL-6 143k JBE /K
DUMAREE AL Hh 9 RE S 7 (75 BRFRBE, HFA1Z1 0 TL-6 75 3
TINESE, 3 5 3 BRI A A A TR I A S I, S AN 2
FIMHG W E B, TNF-o [FFE TR A0 E T, 48
AE . AAEMTARE R R R E TREZCER, HoKFE
I FIRE S B AR R B, 85 7K TNF-a 3 B 48 RE Al 8
RisRZL, HEARMi g EEY . gk s B, 5 NC 41,

MC 2H/N UM A 9 TL-6 . TNF-a ZKE20 50715 T 28.60%
M 131.08% (P<0.01), IL-10 §& ¥ B F MK T 39.87%
(P<0.01), T B HEE AT K {602 JFF IO 1) 4 5 s o7 288k i B,
S E . 5 MC 4U4i b, PC 411 FPHCP-H.
FPHCP-M 5l 54 /NRUAFAE 1 A9 TNF-a 75 BAR B & AR T
47.08%. 52.89%. 22.64% (P<0.01); IL-6 &1t #% B EFEIT
T 14.82%. 16.43%. 12.04% (P<0.01); IL-10 S B THE
T 51.59%. 38.68%. 27.66% (P<0.01), 1#EJ FPHCP A ifi 1t
PERPIRHEF IL-10 /K, PRI RET IL-6. TNF-o 7K
-, BEAR/IN BRI S RE SNE, % e VA 5 | A 11 JHF 453455 -
2.8 IMRAFFBEAKRB-ROARCERSH

53 V58 200 LA 2T S 1) JHF U 4 1) 2 Je v ke 2 S e
YEF, O BERHE A 2 3805 T 00 516 % 038 N 1 B 38 I N,
i JHF 5 I 200 e SR 4 T A & i i i P el 3 R,
NC Z/NRMFAMIE L5565, SeERE M, HR 2
SPRHES, FFAMMZTE S . Z5H i, AL R, MC
A0 /N B AN M 28540 52 4k 2 UG IR, HESUZREL, 4N e 5
FRASR, I B B B SR AR W A8 1 o v Sk e ik J] L vl
UL e PR M MR A Fb 2 T, FPHCP-L 1 FPHCP-M 41
r o e R BRSO 0 e R PR IR I, A PR Rt A
TR WA A R AR %, FPHCP-H T4 fitd B AR HE 5 4% 5%,
JHFZRHES 5 06, 406 P o A o BH S b, g e Ik A
RILRIEMIRNE . BT, RN EEASTI LT
JUE £ S SR, R 2 BT A e o (4 54495, FPHCP 1]
VIV 2 W75 5 1 SE B A4 4%

&5 FPHCP 33/ RAFAESERE F7k FHIRZME(n=10, pg/mL)
Table 5 Effects of FPHCP on the levels of inflammatory factors in the liver of mice (n=10, pg/mL)

25 IL-10 IL-6 TNF-a
NC 6219.48+0.97 31.85+0.25 424.52+5.82
MC 3739.84+205.64™ 40.96+1.07"" 980.97+8.98"
PC 5669.34+118.19"% 34.89+0.51"% 519.14+3.36™"
FPHCP-L 3747.55+1.03" 40.63+2.22"" 915.38+4.06™"

FPHCP-M 4774.13+0.85"

36.03+0.89" 758.92+30.02"

FPHCP-H 5186.49+203.69" %

34.23+0.62"* 462.15+17.25™%
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7E: L. FPHCP-L 41; M. FPHCP-M 41; H. FPHCP-H 41, [ 4 A,
B3 /R ARS - 5 £5,(200%)

Fig.3 Hematoxylin-eosin staining staining of mouse liver
tissue (200x)
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Fig.4 Oil red O stain of mouse liver tissue (200x)
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