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Protective Effect of Pueraria thomsonii Benth Combined with Lactiplantibacillus
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Abstract: [Objective] The aim of the study is to investigate the effect of Pueraria thomsonii Benth combined with
Lactiplantibacillus plantarum Ali. Plateau. Lp. VIII (APLp. VIII) on acute alcoholic liver injury in mice. [Method] A
mouse model of acute alcoholic liver injury was established and treated by APLp. VIII and/or Pueraria thomsonii
Benth. The therapeutic effect on acute alcoholic liver injury was compared between the group with APLp. VIII or
Pueraria thomsonii Benth and the combination group. [Result] The mice in the combination group showed
prolonged clinging and climbing time and an increased distance in the center in the open field test, which indicated
that the combination enhanced the motor coordination and spatial exploration abilities of mice. Additionally, the
blood of mice in the combination group showed a significant reduction in ethanol mass concentration and a

significant increase in the activity of aldehyde dehydrogenase (ALDH). Furthermore, the combination group had
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significantly weakened activities of alanine aminotransferase (AST) and aspartate aminotransferase (ALT), a

declined level of malondiadehyde (MDA), increased activities of superoxide dismutase (SOD) and glutathione

peroxidase (GSH-Px), and enhanced total antioxidant capacity (T-AOC). Histopathological sections of the liver

tissue showed significant alleviation of the injury in the combination group. [Conclusion] APLp. VIII combined

with Pueraria thomsonii Benth has synergistic effects in preventing alcoholic liver injury in mice.

Keywords: Pueraria thomsonii Benth; Lactiplantibacillus plantarum Ali. Plateau. Lp. VIII; acute alcoholic liver

injury; ethanol metabolism; oxidative stress
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Table 1  Gradient elution procedure of HPLC
i 7] /min B A AR5 /%
0~2 5
2~3 5—>9
3~20 9
20~21 9—>12
21~35 12
35~36 12—>15
36~50 15
50~60 20
60~72 20—>50
72~80 50
80~85 50—>100
85~90 100
90~95 100—5
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Table 2 Histopathological scoring of alcoholic liver disease
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Table 3 Mass fractions of total flavonoids and puerarin in

Pueraria thomsonii Benth from different origins

Pt B R Ay B % B HLE IR U %
Bt 6.22+0.04 2.87+0.33
I 1.05+0.03 0.25+0.02
bilnm! 3.58+0.05 0.34+0.04
e 2.06+0.05 0.54+0.05
+ 1 1.03+0.06 0.52+0.04
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Fig. 1 HPLC reference chromatograms of Pueraria thomsonii

Benth from different origins
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Table 4 Results of alcohol resistance test in mice

T RE R & /(mL/kg) /N B AR A B R /%  FETIE /%
10 10 40 0
12 10 60 0
14 10 100 0
16 10 100 20
18 10 100 40
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Fig.2 Mouse trajectories in the open field test
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Table 5 Results of mouse behavioral tests
41531 B} e ) /s AT B 7] /s JCHT 153 53 /53 W3 o WS B B B /mm W3 TR0 i B ] /s
E K IR 4L 43.90£14.90 4.69+0.52 0 1 958+539 34.90+7.65
H5E R ) R 20 7.01£2.00" 1.87+0.43" 1.33+0.39" 85542617 12.40+4.78*
5T 4 19.70+5.38" 2.68+0.61° 0.88+0.31" 1 545+343" 25.20+8.22"
PTB 4 22.10+4.74™ 2.81+0.56" 0.92+0.42" 1 637+593" 24.00+6.73"
APLp. VIII 4L 19.20+3.92 2.62+0.38" 0.88+0.31" 1 564+573" 25.30+7.817
PTBL 41 31.70+5.36"" 3.62+0.79"" 0.79+0.26" 17615217 29.10+8.47""

5 IR HRALAN LG, “###7 7R P<0.001 5 50 FRZLHI EE , “*7 7R P<0.05,“**” &K P<0.01,“***” /R P<0.001.
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I H 2 B 5T R R e e R LR 6, B Y
F R N RN 2 T B 2 R =
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/N BRI 2T B R B AE 0.5.1.0.1.5.2.0.3.0
h I 23 5l B AR T 20.45%20.40% + 16.97% + 11.88% -
19.39% ; PTB ZH /]y B I ¥ & B 57 5 94K B2 AE 0.5
1.0.1.5.2.0.3.0 h 5 73 7 FE A T 23.39%23.15% -
18.87%+16.53%+18.26% ; PTBL 41 /) i 1. ¥% ' 2,
R 5 RV AE 0.5.1.0.1.5.2.0.3.0 h I 43 5 B& A
7 31.78%29.03% 18.84%23.22%+30.01%. /]
BB N 1) & T 38k B R RSk N I VR A BA , 7E
JE 3 AT AR, 4 B AE ADH [ 52 R {4k B 4
N N I 20 L /F ALDH [ 520 R i — 2B AR

W TR s R A7 T P95 R 2 R A R 4
fifl {5 2% P450 2E1 5 CYP2 E1 it = 5 2 B AR
W, R TE 2 W R T R s B R ORI R, i
M-S B8EEE (RO M =4 b, B A 5
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i, 7= 4= ROSPY . B Jig i 6 20 B 1R IR U RT I RE
X T B AR W R RS R IR P R £ R R
FEDRT 1 e AR S A [ I T A R
M OB R B, R A AH B+ &
i 7 R B S PR AR, Hob PTBL 4 & % i &K &
i B 0 (R B BRI TR A 6 B4, B 2 R K
JEE PR A1 3 P Lb AR AR o R 4 BB, 3R B PTBL K 4%
fi 0 A AT R S0 2D 2 R A bR 2 T AR i
P
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Table 6 Ethanol mass concentration in the blood of mice at different time periods

LR E W/ (mg/dL)

21 51
0.5h 1.0h 1.5h 2.0h 3.0h
IF % Xt HE 20 0.01+0.01 0.010.01 0.01+0.01 0.01+0.01 0.01+0.01
15030 0] iR 20 394.60+38.31" 527.40+54.44™ 417.70£16.24" 387.10+15.68" 363.60£13.37"
T 4 313.90+8.66" 419.80+20.65" 346.80+£19.93" 341.10+34.09 293.10+42.85"
PTB 41 302.30+16.43" 405.30+53.92" 338.90+18.28" 323.10+12.93" 297.20+9.94"

APLp. VI 41
PTBL 4

361.20+56.85
269.20+20.02"

465.10+26.98
374.30+34.64"

401.30+45.55
339.00+28.98"

353.20+£27.65
297.20+30.78""

304.20+27.21
254.50+32.54"

5 OE R R AR G, “#7 oK P<0.01 5 5B IZH A EE L “#+ 73R oR P<<0.05,“**” KR P<0.01.

2.5 PTBL ¥/ B I 55 4 14 8 #5 70 BT A 45 2 &9 21

Mg TR AR I e 45 R LK 7. AST.ALT &
I PR b FH R S B 4 B 451 05 2 R 1 32 AR AL AR
b o 5 IE W R b, 458 86 R ZH /) B AST
ALTEME R ZEF &, RH KREH/BA 22 F 0D
BRFF A M 2 40 . SR R AR LG L W E A A
M AST ALT 3 M P T 42.75%+51.55%; PTB 4. .

APLp. VIII 41 . PTBL 41 AST % 1 & Jl K T
46.67%+39.61%- 54.51%, ALT 3if 1 4 7 &A% T
55.81%-41.09%67.44% . T +8 £002 /N B 41 81
SR E R A E— R B AT DL R B
JF AR B B4 R B . 5 OE R 6 B A AR B, S AR
HEZH /N B IR B BTt =y 1 15.25% . S5
HA L, &4 . PTB 41 .APLp. VI 4 .PTBL

37



38

Journal of Food Science and Biotechnology

A/ B I R 200 il BRI T 8.58% 7.60%
9.07%-+8.82%. AST £ A7 16 T 0L AE & #%
VLA AT 25 2 A 43 K% 3% B b, 8 B E 3 B A A
T 40 M ki A b . ALT 3 B AR AE T 40 i ¢
oo 2 E B2 A0, 20 A R e 0 R BG n, AST VALT
e, S B0 i ASTVALT 3 M TF /Y, %
BH T 40 i 453493 5 < B 2 5 S A 7= AR 90, 1 —
A T E JFE R A% R B (R A BE £ 1) ASTVALT i3 A
M, v 7E — & F2 B bR i BF E 28 RE I FE B . K
RN ST 38 0 AR A, 2 AR I AR
H NADH/NAD'WAA b F+, 5 BB R — 2 N B 7 a-
T8 1 e P e A0 3 I, 0 T = R K = AR

[ I}, NADH f 48 hn Al NAD () ) /> 5 80 = R FR 115
IR I 7 TR P S AR A A ) U IR D R 1 AR AL
B, BB 2R 00 & B B 23 W 9k 2 5 AT 5 8O i
KB, W sE /N BRI ASTALT 35 4 5 T
e BRI, 5 45 G Y REAE — & P2 ¥ B R IK AST.
ALT 5 1% , gk /5 JHF I 45 %50, H 77 PTBL 2H 45231 1E
PR . KB PTBL + il T DL 7 o £ & 1 5]
) JUE 52 45 b K

&7 NRIMEASTALT 7M1 BT AL 18 3
Table 7 Serum AST, ALT activity and liver index in mice

23 ASTHPE/(U/mL)  ALT&EME/(U/mL)  JFAEHE50/%
B R R 1.06+0.43 0.44+0.22 3.54+0.63
AL o IR AL 2.55+0.50" 1.29+0.49" 4.08+0.34*
W E4HH 1.46£0.55™ 0.63£0.25™ 3.73+0.21°
PTB 41 1.36£0.55™ 0.57£0.23™" 3.7740.19°
APLp. VIIT 41 1.54+0.39" 0.76+0.15" 3.71+0.26
PTBL 41 1.16+0.46"" 0.42+0.15™ 3.7240.18°

VE 5 IEE XA A L, “#s” KR P<0.01, “###” KR8 P<0.001; 5
TR ok R4l M b, “*7 R P<0.05, “**” F JR P<0.01,
“Hrrr F o8 P<0.001 .

2.6 PTBLX/NRAFELH ZERFIRFAE M

i i ADH.ALDH i& Ml & 45 R W& 8. 5
E 0 IR ZH A b, A5 Y %) B ZH /)N B ADH L ALDH
W B BEAR T 26.42%35.15%, £ W BN K E
O FEUNRE W CBEAR U BE 71 T B . S AR XS
PR At , ¥ £ & M4 .PTB 41 . APLp. VIII 41 .
PTBL 41 /) i i1 ADH & ¥ 4 5 F+ & 1 55.80%
49.72%41.44%.71.27%, ALDH i& M 2 9 TF & 1
27.74%+27.10%24.52%52.90% . £ FE A 5} 38 i
Atbig A g 2 R AP fE R 208 &

BEE298HI 2025 1 A | ERE5EYBARFER

3 o 41k iR % 9 ADH E AL N BT O
L, st ALDHE M N O, & dEid =&
418 T AR S K R0 S AR S e HE AR A . M ER
ANKEB G, 2 S5 ALDH G M FIL, 2B A1k
B S8 WA B, H S 20 i B A5 A% R AR TR
ZE 5T BN A B AR G 2R R R A A, S
AT BE #1455 . PTBL 7] 38 i $2 /& & W5 AR i
ADH.ALDH (1) 3 VEA# 2, 3E N AR 4 Ja PR AR
B0 Hp R PR ) T R IR B U /N BR S T R
PERFER5 (0 B 1. AT 7045 5 X8 R 22 DR
N (2R R R T G B AR VT S (VR
ADH.ALDH iFPE 5 Jill #2551 67.48%110.07%

&8 MEATLALR ADH.ALDH B
Table 8 Activity of ADH and ALDH in mouse liver tissue

153 ADH &M /(U/mg)  ALDH i /(U/mg)
B0 R 2.46+0.58 2.39+0.74
H5E R ) HE 2 1.81+0.49% 1.55+0.32%
5T 4 2.82+0.67" 1.98+0.49"
PTB 4 2.71%0.65° 1.97+0.42"
APLp. VIII 4L 2.56+0.44" 1.93+0.51"
PTBL 41 3.10£0.517" 2.37+0.76"

VE O KR ALA B, “#7 KR P<0.05, “##7 K I8 P<0.01; 58
TR B AL AR L, “* 7 271 P<0.05,“**7 I8 P<0.01,“***” F IR
P<0.001 ;2 F i 1) v 1 LA 2 0o &2 0t -

2.7 PTBLX/NRAFHELMEHIEFFHF T
AR T B 18 06 1) 2 A8 B A 1 4
S 2, T HUE R A . MDA & g iR it
AT AR R R R PR ), MDA K A ] 452
S WA ) A ARG FR . PUA AL EE (SOD I A
1k &0 B O 1P A AL Y T (GSH-Px) BB 2t [F] 37 &
ROS, Z 5 41 g {4700 I AT A 0 4 10 B 35 1
T-AOC.MDA Jit & B /KRR FE W3 9. 5 1E % X
ZH K B, B L % R 4H SOD % M L GSH-Px i 1 5
T-AOC 43 B F#A% T 40.46%+50.99%.60.87% , MDA
Ji B BERIRFE TS T 96.50%, R & LB &
BONR M PUAEARE SN, T sz A . 54
S HE AR B ¥ £ & 20 . PTB 41 . APLp. VI 41 .
PTBL 4 X} 20 R Hi A A6 45 9 H — € 3% , SOD
W4 T T 42.46%36.11% 28.57% 54.85%
GSH-Px i P£ 43 5l F+ & 1 83.70%+ 70.75% 46.03%
101.81%, T-AOC 4 7l J+ & [ 71.72%- 68.76%
35.90%+104.87% , MDA Jii & B /R < £ 43 ) B AR T
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38.85%+36.29%.30.47%+47.03%. 7 4+, PTBL 4
MR T PTB4H . R BB MR H i APLp. VL5

SEKRT: ERS5EWIEFH Ali. Plateau. LP. VIILEL A 33\ B 2 M B 1 M BT8R 45 80 T 715 B

FILA R 4 T S 1) 1 A R 1 a0 B PSR AL RE
T35 U8 SEA LI S I 22 g8 JEF FEE 43 0 2 E

®9 NEAFAAMRANIER

Table 9 Antioxidant indexes of mouse liver tissue

£ SOD i £/(U/g) GSH-Px i 1%/(U/g) T-AOC/Cumol/g) MDA Jii & JBE /K J /(nmol/g)
IE 0 B 4L 4.679+672 2930+719 12.60+1.88 40.80+8.53
A5 S0 HE2H 2 786498 1 436+389" 4.93%1.65" 80.17+27.94"
i EEA 3969+670" 2638+3017"" 8.44+1.93" 49.02+4.25™
PTB 4 3792+3747" 2 452+833" 8.32+2.17" 51.08+12.88™"
APLp. VIII 4 3582+188" 2 097+419" 6.70+2.00 55.74+14.32"
PTBL 4L 4314+713" 2 898+305"" 10.10+2.24™" 42.47£11.07"

5 IR A AR LG, “##7 3R P<0. 01, “###” 37 P<0.001 ; 5B BE AR LE , “*7 3R 7R P<0. 05, “#*” R IR P<0. 01,“***” &R P<0. 001 .

2.8 PTBL ¥/ RAFHLE KRS HIF

i I HE %% 8 00 %2 % 20 /5 B JUE %) 5 38 2 R
A AR B, WP 30 T I ZH /N BRI 2H 2R 45 i 52
B T /I A R U B, A HE A R S A i e
S ARNE VIRTE , T A 41 M IR K £ 4k AH 2V
LR B AN SR A S kA T B B, BT
5% B B 2 (1 0 M0 A% T 46, 4R O 4 i AR A LR
BE , OR8N o I o o 3R A L 3R U TR D AR
P, [ B 3 B A A R HE 240 B A B8 0 bk 2 4 i IR 1
KUY T G, & HFHLSORES 1S 28 B o, 4i
JHL SR BE K i J A A R B WY S B IS, b PTBL 41 B

AN S0l JET- 4 e ] 47 R /0 & 0 IR 9 0iE SR AR Ak 2R
RZS BT IE H 0 IR A . ot BT BE O BEOIR 2 3k AT VP
gy, BRI 10, 5 IEH 0 B2 AH Eb L 452 70 o R 2
JHF 40 200 BE 2 VP 43 B B 35 T i (P<0.01) 5 5 A5 A
X AR L, 9 £ 440 CPTB 41 L APLp. VIIL4L /)
B JH 40 2098 B8 27 P ) 2 3 £ AR (P<0.05) , 17 PTBL
A/ B 2H 235 B 50T O3 iR 3 PR AR (P<0.01) .
g5 F WY, 251 T T AT o/ I 0 SR 2H 2L iR
T &AL, Hoh PTBL 4 I 48 A HF 1) 52 5%, 40 A 1) B
VS, 4 R 98 RE VR 19 3 B 35 0%, R B PTBL W]
T b7 0 BE X T ) 2 P 424

PTB4L

APLp. VIIIZL

PTBLA4L

RO S — o N A I 0 S B R BT R BE 5 1 0 Sk — T AR R G, SR T AL K s B C 3 Sk — M WG SRR SR T AR N B IS A A 5 2T
7 Sk — I C 4 M R0 352 7% T 24 MM A8 5 JBOK A% 20K 200 1%
B3 DRAFEEIA ER

Fig. 3 Histological results of mouse liver tissue sections
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#10 NRIFHRFBEFIFSER
Table 10  Pathological scores of mouse liver tissue

N TR 45 0 55 2008 L 1) /D BB

2H 5 Pk
0 1 2 3 4

IE 8 0 i 2H 10 0 0 0 0 0
T S R 4L 0 2 5 3 0 2.10+0.74%*
b ey R 3 5 1 1 0 1.00+0.94"
PTB 41 2 6 1 1 0 1.10£0.88"
APLp. VI 4 3 4 2 1 0 1.10+£0.99"
PTBL 41 3 6 1 0 0 0.80+0.63"

W IR R AR LG, “##” R R P<0.001 ; 5 10 R4 AR L,
“x7RIR P<0.05,“**” KR P<0.01.

3 i

VE LT /N RS RS VAT B A AL, 4
SR AT O 2 8% T2 ASAE 8 o3 i R A
MR A W78 E MR 5 APLp. VIITER I 5 e 98 /s 5
BANRAS LR P 2 B R B L3R DA R 4 41
AH LA Ak i AR 0 52, 38 1 HE e a5t/ R4
ST MEE . L PTBL T G » /N B 1018 30 P 1 g
JI1 3 B 0%, B E - FH T Ik ADH.VALDH
T PR AN IR R 2 T R 2R, U BRI S R
TE— P2 JE 1 350 /N BRI < T AR 38R 5 N TG
& 7 B4 28 SOD ¥ M - GSH-Px i % . T-AOC
i E T, MDA i & BER IR E B E K, &%
PTBL A& % 14 58 /I B (1 91 %04k B8 70, 2% 3 S AL B
B — B LR ORI B . 4k
Frid , W5 APLp. VIILEE B X /s B2 1 V0 8 1 T
45 2 B0 R 4 P R A R, T BE A T A 2 AR E
S0 i T8 AR A 0 I 2L R A R i 38 B B AR R, A
M98 /D> 2 BE 5 T 11 9ORE BRI A A R 380, A % 1
B IR FH ML R 3 — 2B 4R AL .
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