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01 C2-J-4 Metformin-induced lactic 
acidosis in Mate1 knockout mice 
At:;ushi Yonczawa . Kana Toyama. Toshiya Katsura 
I h•J1f. 1'/wrmuc:\· k\otn l 'nh·. 1/osp .. 5.J .\.hogoin A.'cn nth,lnl· t ·ho, Sakyo-4u. 

"~' ·nto tJOfJ-s5n 7 . .laf,"" 

i\·kt fonnin is wid.:lv us..:d for tho: trcatmc·nt t>f hyp..: rg ly..:..:mia in 
diabcti.: p:ni.:nts . Th~ major phanna.:olt>gi.:a l action of mctl 'tmnin i,; 
th.: inhibition of t!lu.:onco\!..:nesis in tho: li ver. La.:tic acidosis i' a rar..: 
hut s.:riou,; ad,·.:~·,;..: d'fet.:~ nf mcttormin . ..: spe.:ially in tho: pa ti..:nt :< 
with renal impairmcn1. How..:vcr. some .:as..: rcpons also t.kscrib..:d 
metformin-indu.:.:J la c tic acidosis in p:llicnts without any ri sk 
factors . Multidnn! and wxin .:xtrusion I (MATE I ) is pr..:dominamly 
express..:d in the:~ luminal s id..: of rena l prox im al tubules and bile 
.:analiculi, and mediates the transport of metformin. In the prcsc111 
study. pharmacokinetics and toxicity of mctfonnin were evaluated 
usin\! Mat\!1 KO mice. A tier the s ingle oral administration of 400 
mg/kg metformin . 15 -fold and 69-fold elevation in plas ma and 
hepatic conccmration o f met form in was observed in Mate I KO mice. 
compared with wild-type mice. In addition. higher blood lactate , 
lower pH and HC03· levels were also observed in Mate I KO mice. 
These result s indicate that disruption of MATE I led to an excess 
increase in the hepatic accumulation of metfonnin and induced lactic 
ac idosis. Homozygous MATE I , ·ariant could be one of the ri sk 
factors for metformin-induced lactic acidosis . 

01 Cz-4-1 Angiotensin II causes impaired 
IRS-1/eNOS pathway via PTP1 8 activation 
in aorta from type 2 diabetic rats 
Shingo Nemoto, Kumiko Taguchi. 
Takayuki Matsumoto, Katsuo Kamara, 
Tsuneo Kobayashi 
Dept. Physiol. ami Mmy1hol .. fnst Met!. Chem .. Hoshi Unil· .. !-4-4/ Eham . 
Slrinagmm·ku. Tokyo 141-0063. Japan 

The purpose of the pr.:sent study was to examine the relationship 
between the IRS !/eNOS pathway and endothelial function in Goto
Kakizaki (GK) type::?. di a betic rats . Endothelium-de pendent 
relaxation was by measuring isometric force in hdical strips of 
aortas from two groups (GK and Wistar genetic control) . Protein 
levels and activities w.:re assayed by Wcstcm blotting. Aortas from 
GK ra ts showed impaired endothelium-dependent relaxations in 
response to insulin (v s . Wi s tar rats) . but not those to sodium 
nitroprusside (SNP). MoreO\'Cr. the insulin-induced NOx production 
and IRS-I (Tyr612)/eNOS (Serll77) phosphory lation levels wen: 
decre:~sed . In Wis tar group. the insulin-incluced relaxations w.:re 
markedly inhibited by angiotens in (Ang)-11 treatment. but no t in GK 
rats . Furthermon:. Membrane fraction fo r tyrosine phosphatase 
(PTP)-1 8 protein expression was increased by Ang II tremment in 
Wistar hut not GK groups . In addition. co-treatment of Ani! II with 
PTPIB inhibitor was normalized above Ang 11-induccd 
abnormalities in bo th groups . These results suggest that in type 2 
diahetic rats. the i\ng II cm1ses impaircd endothelial dysfunction via 
reductio n o f Tyr612-phosphorylated I RS-1 /eNOSi NOx pathwav 
through the PTP 111 activation . · 

01 C2-J-S Population pharmacokinetic 
modeling of repaglinide in healthy 
Malaysian volunteers with application of 
the NPAG algorithm 
A. 8 . Ruzilawati'. A. W. Mohd Suhaimi'. A. lmran:. 
S. H. Gan ' 
f ) ,/f'Orllllc. 'tJI o(Pirarmucnlo.~ · .. \'(' /tool t!l ;\/('t/i< al .\ 'dt'll< 'f.'\', l 'nin·nitJ Suill.\ 

Malai 'Sta. Kul>tlnC A'ericut. A'dt~nftlll . If> 1511 .. \falania. -'()< 'f>artm,·llt o( 

Ft~mii, - lkdicinc .. s, ·h"ol o/ ,\f<'di<'al S"h'tl< '<' ' · ( 'ni• ·enill Sain' .1/ufa•·.,·ia. 
· J-fum ~'" Gcnolllf.' Ccnln.' . . "l't:hoo / o( \!eclical Sciell( '(•.,·, { 'nin •niti Sains 

Mt~/a_l '-'i" 

A ne w Non pa rame tr ic Adapti ve Grid ( N P i\G l algori thm for the 
es timation o f population pharmacokinetic param <: ter va lm·s was 
evaluated . Th e algorithm . in th e form of a personal computer 
program , w as used to compute population pharmacokinctic 
paramete r values of repaglinide (Novo Nordisk) in 12 1 healthy 
Malaysian volunteers. Each s ubject had rece i\'ed 4 mg of oral 
repaglinidc. Six blood samples per indi v idual were taken (0, 30. 60, 
120. 180 a nd 240 min) for repag linide 's s.:rum concentration 
detem1inat ion by using high-pcrfom1ance liquid chromatography. 
The one-compartmental model ph a rmacokineti c paramete rs -
elimination rate constant (k~ ) and volume of distribution (V.,)- found 
were : mean k,, = 0.58 ± 0.27 h·' and V, = ::?.3.09 ± 9.19 Llh r. To our 
knowl e dge . our study is the first to report specifically on the 
popul:nion pharmacokinetic modeling of repaglinide usi ng N PAG 
algorithm. 

01 C2-4-2 Enhanced prostaglandine E2-
induced contraction in superior mesenteric 
arteries from type 2 diabetic rats is due to 
altered EP3 receptor-PKC() pathway 
Keiko Ishida, Takayuki Matsumoto, Kumiko Taguchi, 
Katsuo Kamata , Tsuneo Kobayashi 
Dept. Plrysiol. and Mmy>fwl.. l11st. Ah-d. C!rl!m .. Hoshi l.!nil· .. ! -4-4 / Ehara. 
Slrinagau·a·ku. Tol.:w 14:!-fl0ti3. Japan 

Prostag landin E: (PGE:) is one of the major endothelium-derived 
contractim! fnctors that were increased cardiovascular di seases such 
as diabete s a nd hypert e ns ion . Howe ver, PGE :- mcdiat ed 
vasoconstrictive response and its s ignaling pathway in arteries from 
ty pe 2 di a be te s rem a in unckar. Here. w e in vestiga ted PGE :
medi ated contraction in superior mesenteric arteries isolated from 
Goto-Kakizaki (GK) r;l!s (3~-42 wk old). We observed that in GK 
rats (vs. age-matched Wistar rats) : I) PGE:-induced contraction was 
g reater in the presence of L-NNA (NOS inhibitor) and cndothe_lial 
denudatio n; 2) .A.l-16809 (non-selcctiw EP receptor antagomst) 
s il!niticantlv inh ibited contractions to PGE:. whereas sc- 19::?.20 lE PI 
re~eptor a;tagonist) did not affect such contraction in both groups 
and 3) The enhanced sulprostone (E P3 receptor agonist)- ami 17-
phenyl - trinor-PG E: ( EP I a nd EP3 agoni s t)-induccd contrac tions 
were r..:duccd hy ronlerin (a selcctiv..: PKGi inhibitor) . These re~ult:< 
sugges t that the o.:nhancement of PG E:- indu..:ed vascular smooth 
muscle ..:ontraction was due to EP3 reccptor-m..:d iated activation l>f 

the PKCI\ pathway. 
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1! ~-13-7 Comparison of HPLC and 
GCMS methods for determination of 
morphine in human urine 
~.B. Ruzilawati, A. L. Nor Suziana, 
:;. R. Aida Hanum, W. Y. Wan Nazirah, R. Norzihana 
)tpar/111<'111 tt(Phm·tiiCicc>logy. School n,(MedicCII Scie11ces. I..JIIn ·ersiti Sai11s 
,falalSill. KuhCing Kerian. Kclalllan. 16150 lvfala.•·.<ia 

lig h-pcrformancc liquid chromatography (HPLC) was compared 
•ith gas chromatography-mass spc..:trometry (GCMS) for 
eterrnination of morphine in human urine. Calibration standards 
,•ere prc:pared in human urine. Codeine and d3-morphine were 
<dded as the internal standards for HPLC and GCMS . respectively. 
tler solid-phase extraction. the reconstituted samples were divided 

1t0 aliquots for analysis by HPLC and GCMS . The analytical 
.erfonn:mces of the two methods were compared with regard to 
1ensitivity. precision and accuracy. Results indicated that HPLC 

alysis produced results at least as precise. accurate and specific as 
iCMS for morphine . Thus . analytical results by HPLC were 
omparable to GCMS. Therefore. HPLC can be useful alternative to 
iCMS for measuring morphine in urine. 

P3-14"2 The conflicting effects of 
ugenol on TRPV1 channel. 

~·akashi Yoshida', Takashi Kikuchi', Kaori Takahashi2, 

-1inoru Wakamori' 
.);, .. Mol. Pltamwcol. and Cell Biophys., Dept. Oral. Bioi. Tolwi.lt wtil•. 

:rad. Sclt . Delli .. 4-1. Seit~ ·o-Madti. Aoha-ku. Sendai 980-8575. Japan , 
rolwku univ. Sclt . Dent., 4-1 . Seit~ ·o-Maclti . . ~oba-ku . St•lldai 980-8575. 
:tpun 

ugenol, the major component of c:ssential oil of clove, has been 
sed in dental practice to relieve pain. The agent is partly similar in 
hemical structure to capsaicin which sekctively activates sensory 
.curons ••ia a specific receptor TRP (transient receptor potential) VI . 

has been reported that eugenol activates TRPV I channel in a 
1·c terologous expression system and ra t trigeminal ganglion lTG) 
•eurons. On the other hand. it has also been reported that eugenol 
xcrt their antinocicepti\'e effects •·ia the TRPV I located on scnsorv 

, :nninals in the spinal cord . In this study. to elucidate the molccul;r 
1cchanis ms underlying pharmacological actions of eul!enol on 
'RPV I channcl. w.: in\'estigated the dwnncl properties of TRPV 1 

' sing mo use TRPV I .:xprcssing HEK293 cells and mous e TCI 
curons. Eugenol inhibited the capsai<: in-induccd inward eurr..:nts in 
concentration-dependent manner . Moreover, eugenol ( 1 mM) 

aus.:d small inward current in TG ncumns. Thesc results indicat..: 
'lat eugenol is a partial-agonis t uf TRPV I , and competes with 
apsaicin at th<.: hinding site in TRI'V I . The inhibitory ct't'e..:t of 
u~..:nul (I mM l was largcr in the cas..: uf inward current (ca. -15" ;, ) 

1an that or <llll\\':ll'll L'UITCnt (ca . ~0" ,.). suggesting the additional 
t'li:ct l>f eugenol on the muicty or the channd pore. 
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P3-14-1 Autophagic-lysosomal pathway 
contributes to the sarcopenia of masseter 
and tongue muscles in the klotho mouse 
Akira Yamane'. Ryohei !ida:. Shuhei Kaneko', 
Takeo Suga=. Mitsuhiko Morito' 
'Dept. Byopltysics. Ts unmti Uni• ·. Sell . Dent. Ml!d .. :!-1-3 T.<W'Itmi. T.<ttntmi 
ku. l'okolwma :!30-8510. Japan. 'Dept. Gt'riatric .. Tsuromi Uni1 ·. Sdt. D<!ttl. 
,\1etl .. :!-1 -3 T.wrumi. Ts urumi-ku. )'okolwma :!30-8510. Japan 

Klotho mutant (kl/kl) mice, a short-lived mouse model, display 
several aging-related phenotypes . To investigate whether the 
sarcopenia of skeletal muscles is induced in these mice via activation 
of the ubiquitin-proteasomal pathway (ubiquitin) and/or the 
autophagic-lysosomal pathway(autophagy) through an alteration of 
insulin/IGF-1 signaling, we analyzed the activity of the two pathways 
for protein degradation and components of the insulin/ IGF signaling 
pathway in their skeletal muscles . The· masseter, tongue . and 
gastrocnemius muscles in kl/kl showed marked sarcopenia compared 
with +/+. The autophagy in kllkl was activated in the masseter and 
tongue, but not in the gastrocnemius. compared with +/+. whereas 
the ubiquitin in these three muscles of kl/kl were not altered. No 
marked difference in the phosphorylation of insulin!IGF-1 signaling 
components in three muscles studied were found between kl/kl and 
+I+. but the phosphorylation of signaling component at the 
downstream of mTOR were suppressed in the masseter and tongue 
of kl/kl compared with +/+ . The autophagy contributes to the 
sarcopenia of masseter and tongue muscles in the klotho mouse 
through the down-regulation of mTOR signalling pathway. 

P3-14-3 Expression and role of 
aquaporin 5 and aquaporin 3 in various 
types of oral cancers 
Shunsuke Ishimoto'-2, Koichiro Wada' , Masaya Okura=, 
Mikihiko Kogo\ Yoshinori Kamisaki' 
'Dept. Pltannacol. , O.mka Univ. Grad. Sclz. Dent., 1-8 Yamadaoka. Suita, 
Osaka 565-0871. Jupan, :I sr Dept. Oral and Maxillojacial Surg., Osalw 
Univ. Grad. Sdt. Dt!lll .. 1-8 Yamadaoka. Suita. Osaka 565-0871, Japan 

Aquaporins (AQPs) are membrane proteins that play important roles 
on water a nd glycerol transports . Recent studies reported the 
expression of AQPs in several tumors such as skin, lung and prostate 
cancer. However. there are few reports about the expression and role 
of AQP s . such as AQPS and 3, i n various oral cancers . We. 
therefore. investi ga ted the expression of AQPS and 3 in human 
primary oral squamous cell carcinoma <SCC). adenoid cystic 
carcinoma (ACC) and mucoepidermoid carcinoma (MEC) . 
Ovcrexpressions of both AQPS and 3 were immunohistochemically 
obser\'ed on tumor cells. but not non-tumor cells . in sec. In 
contrast, d.:cn::ased expression of AQPs was observed on tumor cells 
in ACC and MEC. Inhibition by an tagonist and knockdown of AQPs 
by siRNA in SCC. cultured cell lines, showed the suppression of 
tumor cell growth . but not in other cells. Decreased expression of 
imcgrins and followed inhibition of mitogen-activated protein kinase 
pathway by the knockdown of AQPs were a lso observed. Our results 
indicate that the expression patterns and roles of AQPS and 3 in SCC 
arc dill'crent from those in t\CC and MEC:. T he inhihition of AQPs 
might b.: usd'ul tor th.: therapy nf (> ra l<·anccrs. 
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COMPARISON OF HPLC AND GCMS 
METHODS FOR DETERMINATION OF 

MORPHINE IN HUMAN URINE 

Ruzilawatl Abu Bakar, Wan Nazimh Wan Yusuf, 
Noaihana Ramli, 

Norsuziana Abd Latif and Aida Hanum Ghulam Rasool 

Department of Phannacology, School of 
Medical Sciences, 

Universiti Sains Malaysia, Kelantan 

INTRODUCTION 

Morphine is a potent opiate analgesic psychoactive drug. 

The extensive use of morphine as analgesics together 
with the widespread abuse of this drug has necessitated 
the development of rapid and sensitive methods for the 
detection of this drug especially in biological samples. 

Several analytical methods are available for the 
determination of morphine in biological fluids, including 
gas chromatography mass spectrometer (GCMS) and 
fiquid chromatography-tandem mass spectrometry 
(LCIMSIMS). 

However, HPLC with a UV detector is frequently used for 
the analysis of morphine. 

Methods 

Abstract 

High-performance liquid chromatography (HPLC) was 
compared with gas chromatography-mass spectrometry 
(GCMS) for determination of morphine in human urine. 
Calibration standards were prepared In human urine. 
Codeine and d3-morphine were added as the Internal 
standards for HPLC and GCMS. respectively. After solid
phase extraction, the reconstituted samples were divided 
rnto aliquots for analysis br HPLC and GCMS. The 
analytical performances o the two methods were 
compared with regard to sensitivity, precision and 
accuracy. Results Indicated that tfPlC analysis 
produced results at least as precise, accurate and 
specific as GCMS for morphrne. Thus, analytical results 
by HPLC were comparable to GCMS. Therefore. HPLC 
can be useful alternative to GCMS for measuring 
morphine in urine. 

Study Objective 

The objective of this study was to compare 
high-performance liquid chromatography 
(HPLC) method with gas chromatography
mass spectrometry (GCMS) method for 
determination of morphine in human urine 

Urine hydrolysis 
A 25jll ~lucuronidue reogenl s.oiUiion ond 0. I MpH 6.0 potoulum 

phosphate buffer ONere added to 4 ml of spiked urine r.amplea containing 
1000ml of mo<phine (1 f191ml) 

~ 

4/4/2012 

codeine. solut ion (intcrnol stcndcrd) were added for H\.C cnclyS1S and d3-
morphone were added fO<" GCMS cnolysis 

~ 
The a am plea were then mixed on a vortex mixer for 10 minutes and then 

tubes were inwbated at 65-C f04" 3 houn. 

~ 
The samples were allowed to cool to lhe room temperature. 

The pH wu verified ol 5.5- 6.5 

The samples were extracted by lolid phase extraction mef\od 

1 



Solid Phase Extraction 
Columns were conditioned by sequential addition of 2 ml of methanol, 2 ml of 

deionized water end 2 ml of the 0.1 M pH 6.0 potu1ium phosphate buffer. 

~ 
Each wathing were allowed for complete aapiration 

~ 
Minimal vacuum was used during washing and then was turned off comP'etety 

when finished, to prevent the columns from drying out. 

~ 
Samples were applied to columns W'ithout vaa.~um and then vecuum waa 
inaused to a minimal rate to provide slow pasuge of samples through the 

column (1·2 mll min) 

~ 
columns were rinsed W'ilh 2 ml of 0.1 M potauium acetate 

buffer, pH 4.5 and 2 mJ of methanol 

~ 
Columns were dried for 3 min under vacuum 

Derivatization 

The purified dried extrlict was added to 50 ui8STFA agent 

The derivatization wu perfonned at 4o•c for 20 min in a 
Rncti·Vap model 18780 

~ 
The solution was concentrated under a stream of nitrogen 

20 ul of aliquoll were injected into GCMS equipment 

Results & discusssion 

extract.s were evaporated to dtyneu with nrtrogen at .to•c while under 
• fume hood 

n Samplea were reconatituted in 70 ul of mobile phaae before being 
injected into HPLC ayttem 

., Samples for GCMS anatysia need to be derivatized 

Instrumentation 
GCMS l1fl.lO 

Drug at•nd•rd• 
Drug standards l.IOI'Phine (50. 100, 200. 300, 

• Morphine~ 100, 200, 400, 500 and 1000 nglml) 
300, 400, and 1000 . ~!~rJ=~1 , .. ng/ml) 

• 0 3 Morphine (500 The ehromatographk:Wateta (fJ.att'ord, 
nglml) (as internal MA. USA) waa equipped~ 
standard) 1) Watera2695 Separation Modute 

Oven Temperature ~~,:J!:.,~o!'=~ung at 
• Initial temperature at J7•C) 

~~~m~~1o"~~ 2) Watera 2996 POA Oetedot (acquire 
dat• at 285 nm) 

hold IO< 3 minutes. 3) ,~mJ::'!~S::.~:,~u.ed 
• Post run at 31 O'C and 

hold !0< 2 minutes 
• Injection poll: 230'C The aepai'MioM were petfonned on 

• lntetface temp: 28QOC ~~~}C1~(!~lC 
Canier gas column 12. :r.;;...? mm • • 6 mm'f'-

.-d. 
• helium The mobde phase c;.ompa&ed ot 

Split ratio ac:eton4rile and 0 01l.l IOCfium acellte 

• sptiUess bu"•' (10:SKJ, \IN), pH .f 'Md'la t\owr.te 
of1mlhnln 

HPLC 
,.., 
. .., 
·-·- ~- !-·-

~ .... 
l 

'1 
.... '" ... ... ... ... .... ... ... -Figure 1: Oetennlnation of mO<phine lhfough HPLC • c:tvomatogram• ol 

4/4/2012 

.. 
morphine and internal standard, codeine using acetonitrile and 0.01M aodium 
acetate buner, pH 4 (10% : 90%) 1t now rote 1 mVmln 
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Figure 2 : Calibration curve or area ratio or morphine to internal 
standard, codeine versus morphine concentration a. 

._, 
'""'i 
•-l 
~-

GCMS 

Figure <4 : Full sc.an man apectra of TMS.derivitized morphine shows <429, 4 U 
and <401 ions 

• Results indicated that HPLC analysis 
produced results at least as sensitive as 
GCMS for morphine. 

• Thus, analytical results by HPLC were 
comparable to GCMS. 

• Therefore, HPLC can be useful alternative 
to GCMS for measuring morphine. 

- : 

-I 
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GCMS 

' . 
! 

,_ .. :~- ; ~ , .. . ,. ·- : ... -:;' .. , .. - . ·-··----- . ... ... -·.: . . , 
•• H it 1 !2 IJoil 1• U ll . .. l d 1 \o ,,. 1 ' \ • • • n '" I• • ._ 

Flgure J : Oetetmination of morphine through GCMS - chromatogram of 
morphine at 8.086 min. 

1. 

2. 

3 . 

4 . 

·· ·~ · ·.:~· .. . . . 1"1 

Figure 5 : Calibt'lltion OJrve of aru ratio of morphine to dl--motphine 
veraua morphine concentrations. 
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Population pharmacokinetic 
modeling of repaglinide in healthy 
volunteers with application of the 

NPAG algorithms 

~ IJ:M 

Ruzllawatl Abu Bakar 1, lmran Ahmad2, Mohd Suhalml 
Abd. Wahab 1, and Gan Slew Hua 1 

Deportment of Pharmacology 1, Department of 
Family Medlclne2, School of Medical Sciences, 
Unlversltl Sotns Malaysia, Kelonton, Malaysia. 

Repaglinide 

• Repoglinide is a novel prandial glucose 

regulator for the treatment of type 2 diabetes 

mellitus. 

• It con reduce fasting glucose concentrations in 

patients with type 2 diabetes mellitus. 

• Repoglinide is mainly metabolized in the liver 

by CYP3A4 and CYP2C8. 

~ .IJ:M 

Population Pharmacoklnetlc 

• Population phormocokinetic models - provide 
the means to store post experience with the 
behaviour of drugs and to apply it to the core 
of future patients (Jelliffe et ol., 1 993). 

• The main purpose of having population 
pharmacokinetics is to give on appropriate 
dosage schedule for on individual (Samora & 
Gronnemon, 1 997). 

~ IJ:M 

Deflnatlon of 
Population Pharmacoklnetlc 

• Population phormocokinetic is defined as the 

study of the variability in plasma drug 

concentration or pharmacological effect 

between individuals when standard dosage 

regimens ore administered (Aarons, 1 991 , 

Minto & Schnider, 1998). 

Methods for 
Population Pharmacoklnetlc 

• The current methods for population modeling can be 
divided Into two types, the parametric and 
nonparametric modeling approach 

• In this study, a population pharmacokinetlc modeling 

4/4/2012 

of repagllnlde using the parametric Iterative Two
Stage Bayesian Population Model (IT2B) program 
followed by the Nonparametric Adoptive Grid (NPAG) 
program was used to determine population 
pharmacokinetic parameter values of repoglinlde. 

~ \HM 
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IT2B 

• Iterative Bayesian Parametric Population Model 

• The IT2B programme is a parametric (means 

and variances) population modeling method 

(Jelliffe et of., 1 998). 

NPAG 
• Nonparametrlc Adaptive Grid Population Model 

• The NPAG program can then be used to further define 
the entire parameter distributions. 

• NPAG is reported to provide accurate computations, 
consistent behavior and good statistical efficiency to 
yield precise parameter estimation and good 
convergence 

IT2B 

• IT2B con provide reasonable estimates of the 

ranges for the phormocokinetlc parameters that 

con be used by the nonporometrlc programmes 

such as NPAG. 

• The advantage of IT2B Is that It con handle 

sparse data. Therefore, it does not require so 

many serum concentration data points per 

patient (Jelliffe et of., 1998). 

~~ IJ.:M 

IT2B & NPAG 

• Both parametric (IT2B) and nonporometrlc 

approaches (NPAG) were used In this study to 

toke advantage of each of their Individual 

strengths 

• There ore not many available population 

phormocoklnetlc data on repoglinlde, thus It Is 

useful to develop such a model. 

i!@ IJ.:M 

The objectives of the study 

4/4/2012 

• to determine the population pharmacokinetics 
of repogllnlde In healthy Malaysian subjects by 
using the IT2B (parametric programme) and 
NPAG (nonporometric programme) 

• to estimate repoglinide's population 
phormocoklnetic parameter values In a group 
of healthy Malaysian subjects. 

~IHM 
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Six blood samples per individual were token {0 min, 
30 min, 60 min, 120 min, 180 min and 240 min) 

~ 
Serum repaglinide was extracted by liquid-liquid 

extraction and measured by HPLC 

l 
IT2B programme followed by NPAG programme was 

used to determine population pharmacokinetic 
parameter values of repaglinide 

l 
Data were analysed using the SPSS package {ver. 11, 

SPSS, Chicago, IL). Differences were considered 
~ IJ:M statistically significant at p <0.05. 

Model Parameterization 

PASTRX 

! 
BOXES model 

! 
ms 

! 
NPAG 

121 healthy students and staff at USM, Kelantan 
participated in the study after giving written informed 

consent. 

{The study protocol was approved by our local 
Research and Ethics Committee, School of Medical 

Sciences, Universiti Sains Malaysia.) 

1 
Subjects received oral administration of 

repaglinide {4 mg) 

! 
Subjects were given a standardized breakfast precisely 

10 min after repaglinide administration and consumed 
within 10 min of serving. 
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Population PK modeling 

PASTRX 

• Individual subject's data including age, height, 
weight, sex, repaglinide's dosage and 
concentrations-time data were entered into 
"PASTRX" module of the USC*PACK® (version 
12.0). 
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• A total of 564 repaglinide concentra tions were 
obtained from 1 21 subjects. 
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This progral'l'V'nle allows the user to draw bc:Jxes and arrows wfth their 
corresponding di"erential equations. 
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• 8cnl: 1 • the gut ffK the parl!tlt drug 
BoY 2 • the serum compartment for lhe parent drug 
BoY J • the metabolic and exuetoty $ink for the p.lrent dnJg 

Ita • absofptlon c:onsunt 
kel- ~constant 
Obs Vd - obs.crved 'IOiumc: ol cfistribl..tion 
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Convergence plots of the nonnalised mean values of the IT28 
programme for ka, kel and Vd Indicating that the model was 
stable by the time convergence was achieved after 39 cydes. 

NPAG 

The NPAG of the USC•PACK® was run next using the 

parameter ranges determined earlier by the IT28 
program. 

The maximum number of grid points of 80021 was 
used. 

• It was run using a maximum of 1 0000 Iterations and 

the convergence criterion was set at 0 .001. 

• Convergence was reached on cycle 500 with a 

convergence Index of 0.26 for NPAG program. 

IT2B 

The IT2B program has the onumptloo that parameter 
distribution was normal. 

The IT28 program was begun by senlng the Initial estimates far 
kel, Vd, Cl, ka and other PK parameters.. 

Ten thousand Iterations were lnlllolly chosen and the 
convergence crlterion and tolerance were set at 0 .00 1. 

Convergence was reached on cycle 39 with a convergence 
Index of 0.06 for IT28 program. A converge Index below 1.0 
Indicates that the model has converged 

Predicted versus observed concentralions found with the 
IT2B programme using Bayesian pn~diclian showing a good 
fit for the model (r' = O.llS). 
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... 
Convergence plots of \he normalised mean values of 1he NPAG 
programme for ko, kel ond Vd indicoting thotlhe model wos &toble by 
the time convergence was achleved after 500 cyde.J, 

~ U.'M 
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Predlded versus observed concen1111tions found with the NPAG 
progrenvne using Beyeslen prediction showing • good fit for the 
model (r' • 0.96). 

13.7117 no/ml •7.9 no/mll2""' dose) 

0.621 h 0.75 h (MorlMort ....... 2000) 
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Statistical analysis 

• The mean pharmacoklnetlc parameter values for 

all the subjects (n= 1 21) was performed with 

SPSS program version 11 (SPSS Inc., Chicago, IL) 
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Pharmacokinetic parameters 
Mean phonT"OCOidnetk pororMten. of a lingle Ofol dose of repogtlnide (• mg) 
adn-Mhtered to heohhy aubjedl (n = Ill). 

Three-cimensionol plot of Vd venus kel fa< IT2B. 

~·------------------------- ------------~ 

z 

J 

mB did not find the small dusters of kel which may 
represent the subpopulations detected by NPAG. 
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Three-dlmenaional plot ot Vd ve,.,_. kel ror NPAG a.h<J\W\g • du&tet ol m• n 
population and lhe poMible presence of fiNO .ubpopul•tions having IerNer (A) • nd 
higher kel (8) v•lues respectrvet)'. 

NPAG diSCOIIe<ed more diversity In the populaUon than did mB 

• lntraindividual variability can be due to the 

errors in recording when the doses were 

administered or when the various serum samples 

were obtained and any unsuspected changes in 

parameter values that have taken place during 

the analytical period 

A population phormocoklnetlc model for repoglinide 
has been developed using the parametric Iterative 

Bayesian Two-Stage method (IT2B) and the 

Nonporometric Adoptive Grid method (NPAG). 

This model con be used to estimate Important 

population phormacokinetic parameter values for 
repogllnide such as kel, Vd and Cl. 

• To our knowledge, the present study Is the first to report 

specifically on the population PK modeling of 

repaglinide using the new NPAG algorithms. 

• Using the USC*PACK population modeling 

program, one can determine the total 

overall intraindividual variability by a 

factor called gamma. 

• In this study, for IT2B and NPAG, gamma 

was 1 .5727 and 1 .6855 respectively, 

indicating that the intra-individuality 

among subjects was low. 
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