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Signal transduction pathway for S-allyl-L-cysteine-induced cell proliferation in
primary cultures of adult rat hepatocytes.

Moteki, Hajime

3,100,000
S- -L- (SAC)
SAC /JAK2/PLC/Ca
1 (IGF-1) IGF-1 /Ras/MEK/ERK2/mTOR
SAC al
PKC SAC
Ras ERK2
SAC
SAC
SAC
HGF
SAC

S-Allyl-L-cysteine (SAC) contained in aged garlic showed a cell
proliferation effects in primary cultured hepatocytes. SAC promoted cells proliferation by growth
hormone receptor / JAK2 / PLC / pathway activation followed by activation of the insulin-like growth

factor type | (IGF-1) receptor tyrosine kinase / Ras / PI3K / ERK2 /mTOR pathway in primary
cultures of adult rat hepatocytes. In addition, SAC-induced hepatocyte proliferation was found to be
subject to a l-adrenergic enhancement. So, the protein kinase C activated by o 1 adrenergic
agonists may converge to between downstream of SAC-targeted IGF-1 receptor/Ras and the upstream of
MEK / ERK2 in the SAC-induced proliferation signal.

S-Allyl-L-cysteine (SAC) 1  (IGF-1) Janu
s kinase 2 (JAK2)



)
500

HGF 6

2
S -L- S-alyl-L-cysteine: SAC
DNA
(KuriharaK et al. Biol. Pharm Bull. 43, 1776-84. 2020) SAC

SAC
(Hsu CC. et a. Food
Chem. Toxicol. 44, 393-7. 2006) SAC

(Moteki H.et a. Eur. J.
Pharmacol. 683, 276-84. 2012) SAC «“
” MAP PI3 /Akt

SAC

(0] Wistar insitu

@)

©) PI
) PI 15

Go/G1 DNA S
4 western
blot PCR

(5) 1 (IGFI) IGF-I ELISA
|GF-I IGF-I
IGF-I
(6) ca* Ca* ca* Fluo4-AM
Fluod-AM 40 SAC



@ GH SAC GH GH

GHR
) SAC
SAC
S-Allyl-L-cysteine (SAC) Alliin Allicin
1 e —O— Control ‘ -
SAC 10°M WL -:: ‘-:-L.I\‘ll.:?'l-l.-c\;-(eme(s.-\*.J vl
5 AL —¥— Alliein
1 I J—//—I
SAC w_ Lﬁ— ’:-i’
5
1
SAC S S
SAC
SAC Nrf2-Keap
Chung LY. J. Med. Food. 9, 205-13. 2006
SAC SAC
Nrf2-Keap
(2)SAC
SAC
SAC 3 Go/G1
S PCR
SAC 3 Go/M
cyclinB1
c-myc c-fos SAC 1
c-myc c-fos Go G
SAC G1 DNA S
M c-myc c-fos
Go G
SAC
Dex Dex 10°M HGF
KimuraM. et a. J. Pharmacol. Exp. Ther. 282,
1146-54. 1997 Dex 100 M
SAC
(3)SAC
SAC
SAC SAC
(JAK)2 TG101209
C PLC U-73122  IGF (IGF-I RTK) AG538 MEK
PD98059 western blot
JAK2 PLC SAC 5
IGF-I RTK  extra-cellular signal-regulated kinase: ERK 2 SAC 15 30

2 TG101209 SAC JAK2



IGF-I RTK ERK2

PISIDE o e o . — — —— —

T

LI

A JAK2 ) o ERALENE
B 1 IGF-I RTK Y » Bk &M

U-73122 : PLCIREE
AG538 ! IGF-| RTKE

PD98059 : MEKFE:

Rapamycin : mTOR\SJj};iT?

JAK?2
I|GF-
SAC
I|GF-
PLC
IGF-I

PLC

U73lop  ATENIIZZZZIIZIZZC : o
SAC IGF-1 RTK 3 = Iz
ERK?2
JAK?2 R :
SAC 22 b
JAK2 PLC IR
IGF-| RTK  ERK2
PLC :
ERK2 MAP C
Ras—Raf~MEK —ERK H
T T
P13 ATkl
mTOR F$ 208 &
IGF-I
RTK/PI3K/ERK2/mTOR e ) AC AK2 1GEI RTK  ERK2
JAK2—PLC—IGF-I RTK
IGF-I RTK /PI3K/ERK2/mTOR
SAC IGF-I IGF-I RTK IGF-I
RTK PLC y
PLC IGF-I
GH
JAK/PLC/ Ca?* IGF-I
KuriharaK. et al. Eur. J. pharmacol. 891, 173753. 2021  SAC
PLC SAC GH
| |GF-I IGF-I RTK
SAC IGF-I
20 |GF-I
| SAC
IGF-I SAC |GF-I
U-73122 BAPTA/AM Ca?
PKC GF109203X SAC
SAC Ca?*
Ca?* SAC
ca? ca
IGF-I SAC |GF-I
|GF-I IGF-I RTK /PI3K/ERK2/mTOR
SAC GH
SAC GH
SAC GH
GH GH
JAK/STAT |GF-I
GH
JAK2/PLC
IGF-I
SAC GH
JAK2
SAC
GH

GHR




GH SAC GHR GH
GH
3 GHR SAC SAC GH
GH
SAC S
SMC GH
SAC GH GH SAC
GH JAK2/PLC/Ca*
(4)SAC 0
IGF-I o1 IGF-I
Kimura M. et al. Eur. J. Pharmacol. 354,
271-81. 1998 SAC IGF-I SAC o1
SAC o1
SAC o1
SAC
SAC o1
SAC SAC
ERK?2 PKC
TPA ERK2
Ras SAC Ras
TPA SAC
Ras TPA
PKC SAC ERK2
Ras
®)
4
SAC GH
JAK2/PLC/Ca* SAC /Ca?*
IGF-I IGF-I IGF-I
IGF-1 RTK/PI3K/ERK2/mTOR
SAC o1
PKC SAC
Ras ERK?2
SAC
SAC
2-3
S-Allyl-L-cysteine  Growth hormone
HGF *te @) I Phenylephrine
N/ . / \ l
Out ./ GH receptor ecreRen IGF-1 IGF-1 receptor al receptor
Membrane ' P PIP, i 4]
In Q_ﬁ@"%@w r E o I\Rm %s‘,&gq,
SAC LA s !
et @) e [~
\ Ca* | 1
el 1GF-I store ®Em J
e
wTOR |
SAC Proliferation m% —

4 SAC OURHIITLEMIRTITE T 1



Hajime Moteki, Masahiko Ogihara, Mitsutoshi Kimura 45

S-Allyl-L-cysteine Promotes Cell Proliferation by Stimulating Growth Hormone Receptor/Janus 2022
Kinase 2/Phospholipase C Pathways and Promoting Insulin-Like Growth Factor Type-l Secretion in
Primary Cultures of Adult Rat Hepatocytes
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Cell proliferation effects of S-allyl-L-cysteine are associated with phosphorylation of Janus 2022
kinase 2, insulin-like growth factor type-l receptor tyrosine kinase, and extracellular signal-
regulated kinase 2 in primary cultures of adult rat hepatocytes.
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