LONRIILBURNIYLRY 2

UNAALa

RalasIns : RSA5780029

d: a 1 o a dl d' o YV &
Holasans : Namaaammumaﬂﬁmmumaamlmmﬂmlum&mnﬂgﬂmummlmﬂmmmm
Tausasulalalngu: T,@mjuﬁumiﬁﬂmiﬂiamumm

2awnIvy : Eé"’ﬁ’.ltl?l’]ﬁ@l‘iﬂﬁﬂ‘iﬁ 9. amga‘mi SINAUT UR1INLIRUL TN

E-mail Address : onanusorn@yahoo.com

szazaitasinis : 3 1

1un13:memﬁnwumauﬂ%maan%wﬁ'umsmnﬁmmalmﬁamgm P1ANDINRLARY
%30 Uﬂuﬂﬁjuguﬂ'dmiﬁﬁmumad hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase 3
v ] ] { > > Q; 1 { U

mldnuatsuninaeiieanszau ladulunszumfaauazgniateduludihonnnim
Q g; g { ng/ Q =Y =) a 1 o
Tandzaidninansinisi inednsgniiesiuvesnsmeduuazBugiudenisvinuvesiouas
Iﬂiﬁumudamiﬁuﬂ%ﬁﬂsxﬁgaUﬁﬁ@ﬁ 3 N6 wazwala NALITaINUAITUTUAIZLATADaNT
LOTWLRZ NI U AIAU S % M NITLUIAINWTTRAN 1 ﬁgﬂﬂi:éjuﬁaUﬂwsﬁ@aLmsﬂI@ImI@%u
(50 mg/kg BW) %é’ﬂ%ﬁﬂﬁfuiﬁﬂﬂs%'ﬂwﬂﬁasJma*na%mam@mm:ﬁwgﬁuhﬂms%'m:mﬁmashol@

' P A o, o o & =< ' = a
A1 INT o M NN W 1IA1 4 §UANY NNANIIANEINLIN Mz NUNMIgYIRENT
° a oA e ' o A £ o o A e o £
mmumaaVL@LLazIﬂmumuammlamuﬂumimwufuaﬁmumaau"l,@aa@"l,aﬂmwugwu
Ui lasauuan nsusadaanuadldsan N2 was HO-1 S28NUN1Iaaaduadseaunig
uRAIaaNVaIllIAK SOD mﬁﬂmé’hUﬁuégﬁuuazﬁwgﬁm'wﬁumam%mam@udwﬂﬁms
° & { o o ¥ ' A ')
mmumaavl,@ﬁwi@mﬁs;mJaaﬂ‘umsa@awaoma:mma‘lmﬁamggmazmazm%m@laaaﬂmmu
HamMInanasnRkalfaninldnsinmdismeanainaaduiaiuugiuszaudiaum
iunalunmatlasiunmsvhauseslawszialawszih lugnisdiumashnuwsesudusaduaseu
Eiau’l,u%kbﬁgﬂmﬁmﬁﬂﬁlﬁ@maummn‘ﬂ@ axia vl e lalngu mydiudpfifiaannisyiy
MIZAILABANTLATI NITANLEU LAXNIIONLUAILTARA LAY WANINNHNITRAUSNIIMNITAR
‘Swg‘ﬁummmﬂaaﬁ'un'mﬁwaimLﬁmﬁ"l&iﬁoﬂszaoﬂ‘sl,umﬁﬂrmzﬂzmﬂﬂmawwzashoﬁﬂu
ANMIZUNANWTRAN 1 é’aﬁumﬂ‘*ﬁmawa%mamauiauﬁ'uawgauLLa@ﬂﬁLﬁuﬁaﬂszﬁw%mw"71
| 6 1 9/& o Q % 1 a dl
Wudselomiagrsuinlunisaslidenisvinaunadle %ala uazauaawlbn1IZLIRNUTRAN 1

o & = a = = ¢ A& Aa a & v
@Guuﬁ]ﬂﬂ']i&lﬂ"liﬂﬂflﬂ"]ﬂ\‘lﬂsziﬂ?julaﬁﬂ’]ulaw&lL@Nluu%ﬂﬂ@’]ﬂ

AMARN : NMIZLLIAINY: Iﬂsaumudams'ﬁuﬂ%ﬁﬂs:@awﬁ@ﬁ 3 Nla: lsAuunaIgNsaunIs

ﬂszﬁ;auﬁﬁ"ﬂa; ANATNRLAAY: ANIZLATUADANTLATY



LONRIILBURNIYLRY 2

Abstract

Project Code : RSA5780029

Project Title : The effects of statins on cardiac and renal functions in streptozotocin-induced
diabetic rats: drug transporter focusing

Investigator : Assist. Prof. Dr. Anusorn Lungkaphin Chiang Mai University

E-mail Address : onanusorn@yahoo.com

Project Period : 3 years

Hyperglycemia-induced oxidative stress is usually found in diabetic condition. 3-
hydroxy-3-methylglutaryl coenzyme-A (HMG-CoA) reductase inhibitors, statins, are widely used
as cholesterol-lowering medication with several “pleiotropic” effects in diabetic patients. This
study aims to evaluate whether the protective effects of atorvastatin and insulin on renal
function and renal organic anion transporter 3 (Oat3) function and cardiac Oat function involve
the modulation of oxidative stress and pancreatic function in type 1 diabetic rats. Type 1
diabetes was induced by intraperitoneal injection of streptozotocin (50 mg/kg BW). Atorvastatin
and insulin as single or combined treatment were given for 4 weeks after diabetic condition had
been confirmed. Diabetic rats demonstrated renal function and renal Oat3 and cardiac Oat
function impairment with an increased MDA level and decreased SOD protein expression
concomitant with stimulation of renal Nrf2 and HO-1 protein expression. Insulin plus
atorvastatin (combined) treatment effectively restored renal function as well as renal Oat3 and
cardiac Oat function which correlated with the decrease in hyperglycemia and oxidative stress.
Moreover, pancreatic inflammation and apoptosis in diabetic rats were ameliorated by the
combined drugs treatment. The results obtained from this study indicate that combined
atorvastatin and low dose insulin treatment exhibit renoprotective effects and lead to the
reversal of pancreatic B-cell function in streptozotocin-induced diabetes in rats. These
improvements occurred via the modulation of oxidative stress, pancreatic inflammation and
apoptotic pathways. Moreover, the reduced insulin injection dosage could prevent the adverse
effect of insulin in prolonged treatment especially in Type 1 diabetes. Since the use of
atorvastatin and insulin showed great potential benefits in the preservation of renal cardiac and
pancreatic function in rats with diabetes type 1, further study is recommended to investigate
whether these benefits could also be conferred in humans.

Keywords : Diabetes Mellitus; Renal Oat3; Cardiac Oat; Atorvastatin; Oxidative stress
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