[ —52 5 W]

HrmXES

JFIBIC 31T 5 Nat I = VR R TV AR—F —
(SLC13A5/NaCT) DJFREAFRRIZRE

AR R R F B A TR
SRR AR R

Ty <Y

g EHR

J T UBIIRER A VAT e —LDRFRTHY | =RV —FEAICBIT 2 EEICL
HZEMNG, MR 5 7 = U EREE RO T H LR &EE 2 T b, miEH o
7 T UEIX, EIC Na® KFEEY =V b7 v AR —%— (NaCT) %/ L ORI Sh b
ZENMEINTWD, IEF, FET L a— MEREIYEF R (NAFLD) 72 & ORGEHEEBE
FHOMNETORENEME L NaCT OFBLLED BIEMEN R SV TWD, F72, 2 BUE PRI R E R
IZBWTH NaCT OFEEPIERT 5 2 ERHE S, 2 BBERWEEFE DO mV NAFLD FEAER
& NaCT EoBEHEH S TS, —JH, 1 BFEREESE S NAFLD % & T3 %
3, EDIFIEL NaCT FELE OFMRICOWTIIRIEAHATH S, £ 2 TARIFETIE, 1 BFEIR
r%fﬁ®ﬁﬁ"?5NwT®%ﬁWﬁt%%%%®%tr:mwcx%vfﬁfkvy
(STZ) #FFME 1 BUBEIRIFET L~ 7 2% VTG L7z, 51T, BEREORIERICTEMEL &
nHZEN #*EE(%: ST 5 proteinkinase C (PKC) (2L % NaCT O#msafgigiE 2B L TRt
2117,

1 BUEIRISE T L~ 7 ACB T 5T NaCT OB EIL, Ei~ 7 A Ll LT mRNA
Lrb &VN7VNw¢’ﬁ%’ﬁTbkﬁ\:§€%~€@ﬁwiwﬁﬁbt$%ﬁwﬁ
AW = UBREUARIGEMEIC IS R ITRO Do, — ERLZET A~ T A
FFgZ BT, N&T@%%n&f%érhlﬁﬁi/ NUIINREENT AR —H—3
(NaDC3) mRNA OBHZE 72 RBLTTHENGRD H 7275, NaDC3 ORERMEREIC L Y 7 =
@Dﬁﬁa%ﬁﬁLTM6&%z%ﬂéo%OT\MCT®%ﬁi1@%%?®%Euﬁw£
B2 b OOIREEE S ITL T L HBE LA WA B R 7z, NaCT Z2%H L Cb e b
ﬁﬁwﬁfmﬁz B2 PKC {EPE(LHE phorbol 12-myristate 13-acetate (PMA) HigHF D 7 =
CEAEIATENEIT, PMA OIREHEAR), RERMKFERICHBICHED Le, £72, PMA (ZX 57 T
/M%LEEQﬁTi]KC@%ﬁ(%6%3®%fWTW ZEE L2 25, NaCT D
EVEPEIL PKC IZE D HI SN TS Z ERH LN E /o7,

YA, ABFETH O E I, BERPIATRE T D AEHEIFR B D FIE A 1 = X L% ff
L. ZOHHTE - I16HREIS 2 EE T2 EoRiREREzRitTs b0 L Bbnd,



(=55 H]

Abstract of Doctoral Dissertation

Pathophysiological roles of Na‘-coupled citrate transporter
(SLC13AS5/NaCT) in liver
Doctoral Program in Pharmacy
Graduate School of Pharmacy
Ritsumeikan University
FhY =Y
GOTO Maya

Citrate plays a central role for TCA cycle intermediates in liver, because it is a carbon resource of
lipids and cholesterol and is a substrate for metabolic energy production. Citrate is reported to be
transported from blood to liver via Na-coupled citrate transporter (NaCT) preferentially. Recently, it has
been demonstrated that the hepatic lipid accumulation in non-alcoholic fatty liver disease (NAFLD)
patients is related to the increased NaCT expression in liver. NaCT expression level is found to be
increased in type 2 diabetes, therefore, NaCT is paid attention to the relationship for the high prevalence
of NAFLD in type 2 diabetes patients. On the other hand, although type 1 diabetes is also frequently
accompanied with NAFLD, it is still unclear whether NaCT is associated with hepatic lipid accumulation
in type 1 diabetes. Therefore, I investigated the relationship between hepatic NaCT expression and
lipid accumulation in streptozotocin (STZ) -induced type 1 diabetic mice. Furthermore, I studied to
elucidate the regulatory mechanisms of functional NaCT expression by protein kinase C (PKC) which
is reported to be activated in diabetes.

Hepatic mRNA and protein expression level of NaCT in type 1 diabetes mouse model was significantly
reduced compared with non-treated mice. On the other hand, no significant difference was observed the
Na'-dependent citrate uptake activity in isolated hepatocytes between STZ-treated mice and non-treated
mice. In type 1 diabetes mouse model, hepatic mRNA expression of Na'-coupled dicarboxylate
transporter 3 (NaDC3), a similar SLC13A family member, was significantly increased in compensation
for reduction of NaCT mRNA. Thus, hepatic NaCT expression in type 1 diabetes mouse is likely not to
be closely correlated to lipid accumulation. Next, I investigated the influence of protein kinase C (PKC),
which is activated in diabetic patients, on the transport of citrate via NaCT in HepG?2 cells. The NaCT-
mediated citrate uptake in HepG2 cells was decreased by a PKC activator, phorbol 12-myristate 13-
acetate (PMA), in a concentration- and time-dependent manner. In addition, the reduction of citrate
uptake by PMA was reversed by a PKC inhibitor, G6 6983. These results demonstrated that NaCT
function in liver might be regulated by PKC.

In conclusion, these findings elucidate the pathophysiological role of NaCT in diabetes- associated

hepatic metabolic disorders, and supply a useful information for therapeutic strategies.



