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Effects of buckwheat honey on body weight (A) and liver index of mice (B)



172 L 3 AP N S 3 %40 &

120.5+
2 96.4r o
ju]
3z
T 72.3-

A B 4
= *
w5 48.2-

%4
& 240
0.0
C M B

20 % Groups

72.3F
>k
)
S 482
=52
B B3
®E 241 #
ﬁ<
&
0.0 C M B
21 5] Groups

* RN G2 AR IRAA L 7E «=0.05 K EA RFMERES 3 FRm SRERE ML, 7 « =0.05 KF EABFEZESF; TR, * indi-

cates significant difference compared with the control group(P <{0.05). “# ” indicates significant difference compared with alcohol model

group (P<C0.05).The same as below.

2 FEEM/NRIME ALT(A)F AST(B)HI S
Fig.2 Effects of buckwheat honey on serum ALT(A) and AST(B) of mice

24 FEEXHBESIEMOBRG /AR TC fn
TG K%M

XERFE A TC il TG &t frile. HmE 3
FAT 5 2 T RS A IR SO BUIFIE o TC M TG
KB TR (P <<0.05) . S5 07 AP RO IE L. @
IF A FE AT T B W RS T N R P TG
TP >0.05) fHXF TC SRR AL,

0.05-
)
g 0.04+ - «
s
£ -
g€ 5 o0.03
A mﬁﬂ?)
o 0.02-
@ =
izl
o) 0.01
k==~4
i
0.0
C M B
21 5] Groups

25 FEEXEMFS LRGN R MDA f

SOD HJ & i

MDA, SOD Jsz e Bl 44 ig 57 ik 480 4k 1 48 Ak 07 3
RSG5 RWE A Frs . 525 F6 A L, RS AR
2 ) MDA {8 2 3% 7t 5 (P <<0.05), SOD 3 1
FRAR (P <C0.05) . U B VP K 4 356 A (1 JFF A 9 41k
N K TR PR BE ) BRAIK L 3R &2 E B A BB

0.4r
O
E
3 0.3k
g3
B 5 o2f
Lo
=
1] 0.1f
=
io
0.0
C M B

20 % Groups

3 FEEI/NRIF TC(A)F TG(B) KM
Fig.3 Effects of buckwheat honey on liver TC(A) and TG(B) of mice

30r
3 "
E
© =
o 201
£ £ il
A ﬁg =
il
<
Nola
#= 10F
1]
[
0 C M B
20 % Groups

600
=19
E — P=0.098
o)
= #
fu,é‘ 400} «
el
B &3
=a
gg 200F
S
gﬂ-
)
0
c M B
21 5] Groups

B4 FEEZEX/NR MDA(A)FN SOD(B)RI N
Fig.4 Effects of buckwheat honey on MDA(A) and SOD(B) of mice



5% 5

REET S FF A OERS 5 S 1 /N BT 52 403 40 i T 1 AR 2 T 1 1t R

173

1B A MDA &1 (P<<0.05), H 525 F1xf I 41 6 i
FE 25 (P >0.05), [ B4 & T SOD it (P =
0.098) . 1Z 45 H e WHFF 22 2 REAM H R 5 2 1) /1N BRUFE
P T et SR AR R EE L B e /D BRI R b S Ak e
26 BrHEREZETMRER

25 Kb $HLZE T I s B 2 V) R 45 SR DL 5. B R
BT 4 2/ BURFIER 05 1% 0 . 25 F1 % IR (OO JiF
20 0 235 ) S 2 HE B K 5, I N TE R T A A, B

S lopm!
20X

B 5

Fig.5

NRIFEREN o« SHESNT
mE 6 s, 25 4R P UR B R T 1, B
WEMEZE R (P>0.05), 525 HXF BEZH AR L, 1R B

2.7

A v B
2 7004
1.000, ]
T 2600 *
£ 0.905 g 2500
§ : 5 2400
——] & 2300 g
% 0.990] = = 3T 2200
g 2100
=
& v 5 U 2000 C M B
21 5] Groups 20 % Groups
& 6
Fig.6

INBIAER B EAK

WA 7 iR, 3 HEEAR Ny 3 K. S HXM A
RS 5 AL 20 56 42 43 FF , 0 (R RE 45 7 00K /9 A o T 3
H 52 X A o, 5 R LR W)L o
AN U S IR 6 (e SR T - i U L i
M E AR H AR 22 5, BSR4 5
T mipE @ ia B FEzESy. Wik,
A% T 57 22 8 0 48 A0 /D B 18 T R Y 4k
AT AR,

g 3 TR RE 19 25 TR (] JE B — b B AH ) 2 L B AR
WRAF B C R, 2 Fh R 2 0] S SO 008 . 3 i X
/INERFE A fi7p 3 TR A S2E AT S TR K S b 8 4 2 R 5y
BT o LA [R) 20 22 8] ) 4 P 2 B 22 55 11K 25 3 dn
8 A1 9 Frox. i 8 nl . $LAF 1 1] (Bacte-

2.8

EREESPE M AL R I B G IF LR 5 w  . 7E
AR B AL 2H (VD AR B i ] DL L I 3R A K3 AR
T 73 A1 25 AR 2R L L 3 TR 5 28 2 O s A 2 1 7
., EHIZFEE % T (B Ja . Al LW 3 i 5%
JO i PO S Dk /> 0 L 2 e R EL A 4 I HE S T R
W ST 105 722 1 1A DR R T 3 W 5 A TR 5
A I i 77 72 P A W A ) o A S R 52 B AR
LIRIDEZS AN

10 pm
20X

MNRIFEARREZTH

Histopathological changes of mice liver

T2 i) Simpson 5 %% . Shannon 5 5 ¥4 F f% ., Chao 1§
BA BT EE2ES, MFFLEENEAM Simp-
son $§ %% . Shannon #§ %1 .Chao 88354 rig 7t .

C D

%ég

I~
=]

1.00
0.98]
0.96]
0.94
0.92
AL 0.90

S5 FRTEET Simpson index

R A8, Shannon index
(=}
[}

C M B

203 Groups 203 Groups

a EEES R

o diversity analysis

roidetes) FIJEBE 1 ] (Firmicutes) 7E [ /K F %
JH B BRI AL AL, 5 e 90 % A4 HORIE A Pro-
teobacteria, Epsilonbacteraeota, Deferribacteres.
Actinobacteria, Fusobacteria, Tenericutes, Spiro-
chaetes %5, HE 9A~D nJJl. 525 A X B4 AH L,
TR B £5 A JEERE B 1T AR X = B3 T 24.56 %6, 42
FFE TTA ST EE T BT 4.4% ., Proteobacteria A %f
FHETEET 21600, JREER T/ SUAT R 1] (F/B) Y H
BTk T 30.30 %6 5 11 57 42 % 1Y T W30 i 73X — B
R, 5K B RV A L, FR 42 % T PUAH 5 BE T
WEAR 15.59 %0 AT B [T Thm 7,180 . —H Iy L fH

TR 21.25% , I H AWK ) 525 1 xf B4 — 5%
1y 7K



174

o Al R R R

540

eC
oM

PC2(29.2%)
.
® e
/.

1
-20 0 20

PCI1(11.81%)
7 PCA ¥ &

Fig.7 PCA analysis diagram

801 )
AT Bacteroidetes
g 60F —
=
8
B S yof
A &
3
£3
= 20t
[«
0 C M B
25| Groups
150 X .
AT ] Proteobacteria
(]
&
A
W E
C #3
EZ
£F st
)
[«
o C M B
25| Groups
9

100 e e T ] Bacteroidetes

. S BEF | ] Firmicutes

g 8o AR E ] Proteobacteria
§ "E';j B Epsilonbacteraeota
i 2 oor TORFT 1] Deferribacteres
g § 10k i 42 ] Actinobacteria
EE AR AT B ] Fusobacteria

E 20k I 2B 1] Tenericutes

TR ER ] Spirochaetes
0 T HAth Others
C M B
203 Groups
B8 1KTEHERSBEMHSH

Fig.8 Species analysis of gut microbiota

at phylum level

401 JEBETH|] Firmicutes
v 30f
¢ 3
BE ol
B #%5 20
[
23
= 10f
o~
0
C M B
25| Groups
0.8
a
[
g g6k
sy
—
&
D i 0.4f
g
py
W 0.2+
i
g
0.0 C M B
25| Groups

WMHEIT(A) BEEE(B) EEEIT(C)MEMFEUREER/MAFEITELE (D)

Fig.9 Relative abundance of Bacteroidetes(A) ,Firmicutes(B) , Proteobacteria(C) and F/B(D)

hy ik — 20 U 5 22 B0 AR R S R RS 5 1 R Y
i 3 TR S A AT 0 AR T T T K P AR R S B HE T
36 BB JE PEAT T 22 a0 (10> 18 10 Al AL,
HHB A EEAEESR. K 11IA~C i,
% H H Ruminococcaceae _ UCG-013., Lachnospir-
aceae _ NK4A136 _ group., Helicobacter . Alistipes
Parasutterella . Faecalibaculum . Lachnoclostridi-
um S5 TR B HEA T AL AL s 5 25 LR B A L L I Y
B A uncultured bacterium. Bacteroides . Allo-
prevotella \Mucispirillum . Dubosiella . Ambiguous
_taxa « Ruminiclostridium , Rikenellaceae ~ RC9 _

gut _ group, | Eubacterium ] _ coprostanoligenes _

group . Coriobacteriaceae ~ UCG-002, Muribacu-
lum . Pseudomonas 5 J& E W /L. Parabacte-
roides . Blautia ., Butyricimonas ., Intestinimonas .
Lachnoclostridium . Ruminococcaceae ~ UCG-003,
Harryflintia . Roseburia . Escherichia-Shigella .
Romboutsia . Oscillibacter . Anaerotruncus . Prevo-
tella _9.Ruminiclostridium _9.Tyzzerella . Desul -
fovibrio S JE F WG, R4 T ZE T T M
J& » uncultured _ bacterium. Bacteroides . Rikenel-

laceae_RC9 _gut _group,Alloprevotella . Muribac-

wlum [ Eubacterium]_coprostanoligenes _group 5§



5% 5 REET S FF A OERS 5 S 1 /N BT 52 403 40 i T 1 AR 2 T 1 1t R 175

100~ I fR] B R4 Uncultured bacterium WM Harryflintia
B 5| W E )8 Parabacteroides I W K )& Roseburia
L WATE )& Bacteroides I LB R Peptococcus
80— B Ruminococcaceae UCG-013 W Oscillibacter
[0 ¥ IR @ Alloprevotella 0 Tyzzerella
B Lachnospiraceae_ NK4A136_group W Muribaculum
60 50 Alistipes 0 3% E K H -9 Prevotella 9
LRI R IR & Parasutterella [0 Romboutsia
W [ Eubacterium] coprostanoligene [ HAts Others

B AT R Faecalibaculum
0 A 5547 IR # )& Blautia
W 2 AT )R Helicobacter
0 Dubosiella

W Mucispirillum

| Butyricimonas

[0 Ambiguous_taxa

B /ntestinimonas

c M B W Anaerotruncus

21 51| Groups

40

AR 1/ %
Relative abundance

20

10 BAKEHHSHE
Fig.10 Species analysis of gut microbiota at genus level
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Fig.11 Bacteria genus changes in the top 36 abundances
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Improvement effect of buckwheat honey on alcohol-induced

liver injury and gut microbiota dysbiosis in mice

ZHU Jingyu' , WANG Jun®,JIN Xiu’e? ,CHEN Xiangdan®,LIU Rui'**,LU Qun'*

1.College of Food Science and Technology/Key Laboratory of Environment Correlative
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2.Hubei Agricultural Product Quality and Safety Testing Center ,Wuhan 430070,China ;
3.Wuhan Bee Products Quality Control Engineering Technology Research Center ,
Wuhan 430070,China ;
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Abstract In order to study the effect of buckwheat honey on improving the liver injury induced by
alcohol and the dysbiosis of gut microbiota in mice, the liver index,activity of serum transaminase was
measured after buckwheat honey administration in the mice with liver injury induced by alcohol. The
effects of the liver index,activity of serum transaminase on the liver lipid metabolism,oxidative stress
and liver tissue were analyzed. The changes of gut microbiota in mice were analyzed with high-through-
put sequencing. The results showed that compared with the alcohol model group.buckwheat honey sig-
nificantly reduced the levels of alanine aminotransferase (ALT) ,aspartate aminotransferase (AST) ,ma-
londialdehyde (MDA) ,and the liver fat droplet phenomenon caused by alcohol (P <C0.05),reduced the
level of liver triglyceride (TG) ,improved the activity of superoxide dismutase (SOD),and significantly
improved the steatosis. Compared with the alcohol model group, the intake of buckwheat honey im-
proved the diversity and richness of gut microbiota in mice caused by alcohol intake. At the phylum lev-
el,the abundance of Bacteroidetes increased by 7.18% ,the abundance of Firmicutes decreased by 15.59 %
and the ratio of Firmicutes to Bacteroidetes decreased by 21.25% and restored to the level of blank con-
trol group. The results of further analyzing the top 36 abundant microorganisms at the genus level
showed that buckwheat honey significantly improved the changes of 16 bacterial genera caused by alco-
hol. It is indicated that buckwheat honey can improve the liver injury and gut microbiota imbalance
caused by alcohol in mice,and can be developed and utilized as a raw material for liver protection prod-
ucts.

Keywords buckwheat honey; alcohol; liver injury; gut microbiota; protecting liver
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