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Estimation of involvement of vagus nerve in physiological activity of flavonoids

Hashimoto, Naoto

3,700,000

BE
HBVN)

NAFLD)
HBVN

NAFLD)
NAFLD

In rats fed a high fat diet with black soybean extract, containing abundant
flavonoids, the ratio of body weight gains to total food intake was lowered in comparison with those
fed a high fat diet, and expression of uncoupling protein-1 that promotes expenditure of fatty
acids tended to be reduced in brown adipose tissue, in which hepatic branch of vagus nerve (HBVN)
may be involved.
In rats fed a high fructose diet that possibly induces non-alcoholic fatty liver disease (NAFLD),
blood levels of leptin and adiponectin were lowered, which was cancelled in hepatic vagotomy rats.
These results indicate that HBVN was also involved in regulation of blood adipokine levels.



)
&)
NAFLD
NAFLD
)
1
)
1
45% HF
12
ucp
&)
1
&)
TG

1pamol/L

— BBB
lamol/L
NAFLD
NAFLD
NAFLD
NAFLD
NAFLD
VX Sham
65 mg/kg
1 20
2
VX Sham
0.5% BE
MmRNA
PCR
VX Sham
AIN-93G CT
HFr 6 6
ELISA
HepG2 CA
DC CD LC
ubD 10pamol/L 5
TG TG
100amol/L



O 4:se ek
@ o 2 250 * W
Sham % 200
£ 150
1VX Ié 100
50
0
Sham
K1 BERE T » bicBiT 5 miEE B o%l
BT THME - EHERRE (n = 6) #p < 0.05
(1)
FER Sham BE HF
VX 2a
FER (Food Efficacy Ratio) = R (D)
UCP Sham
HF BE UCP1 p<0.08
VX 2b UCP1 FER
r=-0.402 p<0.052
UcpZ2 mRNA Sham HF
BE Ucpl mRNA Ucp3 mRNA
2c-e VX HF BE Ucp1 Ucp3
MRNA HF Sham VX
Ucp1 Ucp3  mRNA
BE
(a) AEEZHER (b) UCP1 K2 @mIEHEEERZ v MIBIT5
020 Le 1 (a) BERZHE, (b) 1 S Rk
' PL‘ e [ DUCPIREB &, BIT
%1 “_fi g (c) ~ (e) FFlig+ DUcp mRNA &
0.18 S 0.8 BOAE I T HEIERR S (n = 6)
0.17 0.6 #p < 0.05, Fp<0.1
0.4
0.16 0.2
0. 00 0.0 D HF . BE
) Sham Vx Sham Vx
(¢) Ucpl mRNA (d) Uep2 mRNA (e) Ucp3 mRI;EA
%k
14 i 1.2 s |
12
:—" 10 I:’i 1. g 13‘ 6
e 6 ‘% 0.6 % 4
H 4 0.4 d,
4 0.2
0 0.0 0
Sham Vx Sham Vx Sham Vx
FER
UCP
UCP1 UCP2
FER UCP1
UCP1 FER
Ucpl  Ucp3 mRNA FER
UCP1 Sham
VX

@ o



©)

AUC

Sham
VX

Sham

L/A

| v s b

£ < 0.005 CT vs HFr

HFr
Ja—A AUC
0-120 Cler  [CJurr
o P
AUC i I
% 250
AUC 3 200}
2-way ANOVA = 150}
3) Vx 2
100}
50 |
0 Sham Vx
HFr
A4 A 2 AUC
HFr P < 0.04 Sham vs Vx
VX fi !
2-way ANOVA i ©
X 5
= 4
i
ol
1
0

Sham Vx

M3 EEf (CT) LU Yabs A
(HFr) #IZ » b olltbEheslER
ki s Zra—2B L

A AV O Fimadie (Auc)

iﬁ{ﬁ@i?t’ﬂﬁﬁ%ﬂiﬁii‘% (h = 7-8)

T Fof g T LA 1B

P <0.04 CT vs HFr P < 0.05 Sham

vs Vx

501 P < 0.006 Sham vs Vx 20 1.8 ¢

18 | 1.6} 1l
40f L | 15t 1.4}
3 ] 1. wl 2|
~Z 30f % b0 * Q 1.0}
) =10 | 0.8 |

= ﬂmg g
201 ﬁjO.G :
- 51 0.4}
10 0.2}
0.0
Sham Vx Sham Vx Sham Vx
K4 EFE (CDBIOERERER (HFr) BEZ v MZBITFH2MHb L 7F

TTFARRIF LU BEBIOVIFV/TTARRI7F 0 (L/A H)

BB TP fE A U
*p < 0.056 (JAl—FIrEMIZBIT ACTREIZ X L Q)
$p < 0.05 ([Al—EEEEEIZ I T A Sham@ 2 %f L T)

R"E (h=171)

P-fEI%2-way ANOVAIZ LB H D

AUC
r=0.492 p<0.01 L/A

NAFLD

[Jer [CJurr

r=0.398 p<0.05

L/A



L/A

&) HepG2
TG
5a DC CD LC CT
TG DC CA
LC CDh TG
TG
50 CT
CA CD UD LC
DC LC
CA CDh
TG
TG
r=-0.677 p<0.01
HepG2
TG
TG
DC
LC CA CDh

ub CD
CDh TG

10pamol/L
TG

NAFLD

NAFLD

HFr

(a) HORPNTGHEEE
2.5
ﬂ;: 2.0
2 L5
im 1.0
e Al
0.0
FTF LS
ﬂﬂﬂ'@%‘ﬁ” CA CcD
(b) B HU TG B
1.4
H 1.2
B é.g
)
o 0.6
S 0.4
Hl
S F S
M- R 5 CA )]

5  (a)lepG2iiiiNE L O (b) s Hub oo
IR (TG) B F

BT+ EHERE (0 = 6)

*p < 0.05 (NHHEREEIRIN (CT) ket L C)

¥p < 0.05 ([ w#m;%mﬁ%(Eh ZxLT)
MHM@L\M:HHw@.m:?wiyuww
BE. CD: o /T AFra—nE LC: U b a—/LE,

UC: T4 a—iag

L/A



1 1 0 0

Hashimoto Naoto Wakagi Manabu Ippoushi Katsunari Takano-Ishikawa Yuko 71
Involvement of the hepatic branch of the vagus nerve in the regulation of plasma adipokine 2019
levels in rats fed a high-fructose diet

The Journal of Nutritional Biochemistry 90 97

DOl
https://doi.org/10.1016/j . jnutbio.2019.06.003

1 0 1

Naoto Hashimoto, Manabu Wakagi, Katsunari Ippoushi, Yuko Takano-Ishikawa

Neural regulation of plasma adipokine levels in rats fed excessive fructose

The 7th International Conference of Food Factors

2019




