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Abstract

Pathological changes in patient with thalassemia which are consequences of chronic
anemia, requires increased cardiac output and eventually may produce hypoxia, hypertension
and congestive heart failure. Propranolol is a non selective beta-adrenergic receptor blocking
drug widely use for the treatment of cardiovascular diseases. The contribution of presystemic
hepatic metabolism to the highly variable oral bioavailability of propranolol leads to different
therapeutic effect.The drug was metabolized by oxidation,N-dealkylation and glucuronidation
pathway. The oxidation product ; active metabolite (4-OH propranolol) was conjugated with
glucuronide activated by UGT 1A6 to produce 4-OH propranolol-glucuronide. To examine the
effects of UGT1A6 polymorphisms(UGT1A6*2) on the pharmacokinetics of  propranolol in
healthy volunteers and thalassemic patients, thirteen healthy volunteers and ten thalassemic
patients with different UGT1A6  genotype including wild type; UGT1A6*1/*1, heterozygote;
UGT1A6*1/*2 ; and homozygote; UGT1A6*2/*2 were enrolled the study. UGT1A6 genotypes
were determined by polymerase chain reaction-restriction fragment length polymorphism
analysis. After an overnight fast, the subjects received a single oral dose of 40 mg propranolol.
Blood samples were collected before and at different time points after dosing. Urine output was
collected for 24 hour. Propranolol (P) and propranolol-glucuronide (PG) concentrations in
plasma and urine were determined using a validated high-performance liquid chromatography
and gas chromatography-mass spectrometry method (GC/MS). 4-OH-propranolol glucuronide
(HOP-G) in urine samples were also determined by GC/MS. Compared to wild type group, the
healthy volunteers and thalassemic patients with heterozygote and homozygote showed the
statistically significant increase of area under concentration-time curve (AUC,_,), and maximum
concentration (Cmax) of propranolol and decrease of Vd/F,and CI/F. Lower PG/P and HOP-G/P
plasma and urine ratio were noted. There was higher plasma concentration and longer half-life
of propranolol in patients with wild-type than in volunteers with wild-type. These results
demonstrated that the UGT1A6*2 appeared to exert statistically significant effects on the single-
dose pharmacokinetics of propranolol in both volunteers and thalassemic patients. The
UGT1A6*2 decreased the enzyme activity resulting in higher plasma concentration and longer

half-life of propranolol. The result from this study may useful for dose adjustment in the patient .

Key word : Propranolol, Thalassemia, UGT1A6, Pharmacokinetics
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- PCR condition
Preheat 94 °C 2 min.
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type(UGT1A6*1/*1), heterozygote (UGT1A6*1/*2) Laz homozygote (UGT1A6*2/*2) lawd

NHALBIANINAITNN 1 INMIANBIWLTIBNRFNATNG 3 ﬂa;llfl clinical characteristics ‘14

LANGIINY ANAIIIIN 2

@397 1 MIuLInguaaFaIAIAIN UGT1AB genotype

o&aNAINE UGT1A6 genotype #ndri

Single Nucleotide Polymorphism 1a4

UGT1A6
Ser7Ala Thr181Ala Arg184Ser
Wild-type (UGT1A6%1/*1) T/T A/A AA
Heterozygote(UGT1A6*1/*2) T/G A/G A/IC
Homozygote(UGT1A6*2/*2) G/IG G/IG C/IC

T=thymine,G=guanine,C=cytosine, A=adenine
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mﬁaﬁ 2: Clinical characteristics Va4 a’la’mﬂ'ﬂiqn’lwa w1991 UGT1A6 genotypes

Characteristic UGTIA6*1/%1 UGTIA6*1/%2  UGTIA6*2/*2
Subject (M/F) 3/2 2/3 2/1
Ages (years) 31.4+3.4 33.6+3.7 33.7+6.9
Weight (Kg) 58.2+4.2 61.842.2 54.3+0.6
Hb (12-18 g/dl) 13.9+0.6 14.0£0.5 14.0£1.0
Hct (30-54%) 40.3£1.6 40.3£1.0 41.1£1.0
ALP (50-136 U/L) 76.31+0.3 64.3+0.7 53.5+3.5
AST (15-37 U/L) 17.0+0.8 23.7£2.0 16.5£1.5
ALT (30-65 U/L) 31.3+4.1 47.749.9 25.5+0.5
Albumin (34-50 g/L) 46.6+2.1 51.6+0.3 48.1+6.9
TB (0.17.1 pmol/L) 15.7+1.2 16.6+0.8 19.7+0.2
DB (0-5 umol/L) 4.440.1 4.4+40.1 3.8+0.2

Data are given as Mean+SEM Hb = haemoglobin, HCT = haematocrit, ALP = alkaline phosphatase, AST = aspartate aminotransferase;

ALT = alanine aminotransferase, TP = total protein, Cho = cholesterol, TB = total bilirubin, DB = direct bilirubin,

ARIMNFENAT LU 1UTU I uaea 40 mg A39LA8 b6 plasma profile Va9 propranolol @39
3UN 1 WallIoufisuninga wild-type N heterozygote Uaznga homozygote diTzale

1 5 n&/ = 5 dn&’ A9 o A =3 a
propranololganitlunniaiamasanmduiegigausiuazdnuilanswiuaasfsTanmen
luLﬁa(ﬂqdndw #IWIAINE9IzAUFIFATaY propranolol-glucuronide ATWUWRINIANNAITZALFIFA

a3 propranolol LL§ plasma profile Va4 propranolol-glucuronide vL&iLLGmGiNﬂvulumamﬁj&l (gﬂﬁ 2)
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mé’maumam‘mﬁﬁmas‘maaﬂa;w heterozygote uazngy homozygote ﬁmwl,mn@mmﬂmju
wild-type LﬁaunﬂWﬁWﬁmag L% maximum concentration(Cmax),Area under concentration
time curve(AUC), elimination half-life(T1/2) g\‘miwmzﬁﬁ clearance 6NN T8 VBILN
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propranolol NgnduaanmMataszlaiuduunzfil propranolol-glucuronide #asas (a3197 3)

MTWN 3 LARTIUAMIFASIINALAaTHaIaEaNATNA UGT1A6 genotype @nanwiilalasy

propranolol 40 mg ATILAE7

Parameter UGT1A6 *1/¥1 ~ UGTI1AG6 *1/¥2  UGT1A6 *2/*2
Chax (ng/mL) 32.6+7.3 50.9£13.6% 43.5£11.3 *
Tmax (Min) 126£29.1 96+14.7* 170+£22.7 *
T}/ (min) 125.2+15.5 145.2+28.3 * 123.545.6
AUCj. (min.ng/mL) 100.3£17.6 177.6+£49.5%* 189.0+43.3 *
Ke (1/h) 0.37+0.04 0.30+0.04* 0.33+0.01
Vd/F (mL/kg) 7.2+1.4 6.3+3.0* 4.7+0.9 *
CL/F (mL/min/kg) 43.9+£10.7 34.8+10.8 * 25.944.1 *
24 h urinary excretion

- P (% dose) 0.16+0.07 0.17+0.02 0.18+0.02

- PG (% dose) 0.21+0.04 0.20+0.05 0.17+£0.03

Data are presented as mean = SEM , *=P<0.05 compared with wild-type,P=propranolol,
PG=propranolol-glucuronide

lumﬁﬂvﬂmﬁﬁﬁmifﬂ metabolites Wa3propranolol fae Ao propranolol-glucuronide(PG) LLas4-
OH-propranolol-glucuronide (HOP-G )u§ standard 484 metabolite ﬁ% 2 ‘Hﬁ@f‘?l,ajﬁ“ll’lil?jﬂﬁ%f@
lasdSouifisudn Absorbance Waz molecular weight Wnt uwaziafnEnUsEAnE WMo
yagoulmilasRnsananasessufiingi 59ldsouiivdasinues AUC 289 PG vl
WansILazU g zuas HOP-G ludasnizda AUC vas propranolol LWaI&aN WUIINEN
heterozygote WazNga homozygote ﬁé“@d’m@%m’iﬁﬂa;u wild-type asi’mﬁﬁfsﬁm”rywmaﬁﬁémam
IiAwindladl polymorphism 189 UGT1A6 mavihinupasianlodanssasnaduldralszanas
Jouay 19-37 (gﬂ‘ﬁ' 3)
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2. ndzvandanszasllsialuwasalugilasiaadiile

Qﬂwmé’asﬁﬁﬂgmmmm UGT1A6 genotype Lilu 3 nduAanguwid type(UGT1AG*1/*1),
heterozygote (UGT1A6*1/*2) WAz homozygote (UGT1A6*2/*2) %dﬁ clinical characteristic
LANGINWLNILT WA alkaline phosphatase, aspartate aminotransferase, alanine

aminotransferase, total bilirubin, Was direct bilirubin WUe ANAITHN 4



10

MINN 4 Clinical characteristics 183 ;jﬂ’mmé'as‘fi'l,ﬁﬂ LU9@1u UGT1A6 genotypes

Characteristic UGTIA6*1/*]1 UGTIA6*1/%2 UGTIA6%2/%2
Subject (M/F) 2/1 2/2 172
Ages (years) 42.6+6.1 40.6+4.3 45.0£3.2
Weight (Kg) 44.6£0.3 46.616.1 40.245.3
Hb (12-18 g/dl) 6.0£0.9 6.3£2.0 6.0£1.8
Hct (30-54%) 20.1+£2.6 20.2+5.0 20.3+4.8
ALP (50-136 U/L) 35.6+3.4 84.3+32.6* 57.8+4.6*
AST (15-37 U/L) 29.0+4.5 88.3+£23.0* 63.5£21.7*
ALT (30-65 U/L) 78.3£5.6 69.3£23.4 128.5+£35.6*
Albumin (34-50 g/L) 42.5+0.1 38.245.0 42.5+6.7
TB (0.17.1 umol/L) 2.540.5 4.3+1.2% 6.84£3.6*
DB (0-5 umol/L) 0.4+£0.004 0.6£0.16* 0.8+£0.3*
BUN( mg/dl) 13.3£0.9 12.0£0.8 15.3+0.9
Creatinine( mmol/d) 0.56+0.50 0.60+0.08 0.40+0.05

Data are given as Mean+SEM Hb = haemoglobin, HCT = haematocrit, ALP = alkaline phosphatase, AST = aspartate aminotransferase;
ALT = alanine aminotransferase, TP = total protein, Cho = cholesterol, TB = total bilirubin, DB = direct bilirubin, *=P<0.05 compared

with wild-type

%é’ammjﬂa srraatidelasuenlusUnTuaea 40 mg asaiiienle plasma profile w89 propranolol
@Tagﬂﬁ' 4 Lfial,ﬂ'%'ﬂmﬁsuﬁumjw wild-type N heterozygote LazN&Y homozygote H3zaueN
propranololgaﬂdﬂunﬂﬁl@na'ma"aﬁrmm‘*fuﬁa@@gaqml,ﬁaLLazﬁﬁTuﬁ’L@TﬂﬂWﬁLLamﬁaﬂ%mmm
I%Lﬁaﬂgdﬂ’j’] &% plasma profile ¥849 propranolol-glucuronide(PG) 2zLA%31 maximum
concentration 289 PG tAalwialnaifissn3anad maximum concentration U89 propranolol Tu

nnnNaw (SUN 5)
q q Q



11

160
. 140 - = === Wild type
=
Eﬁ 120 - <+« -+ Heterozygote
.g 100 - ——Homozygote
£
g 80
(=]
2
8
5 60 - _
z :
S 40 A Y
- a0 - -
& 20 1% il L
L‘ -
D T T T T 1
0 100 200 300 400 500
Tume(min)

o !

Eﬂﬁ 4: plasma profile 983 propranolol nageielasy propranolol 40 mg ATILAE

U

500 -

450 = === Wild type

= 4= = Heterozygote
400 -
=== Homozygote
350 -
300 -
250

200 A

PG concentration (ng/ml)

150 A

100 -

50 -

0 T T T T 1

U 100 200 300 400 50U
Time (mir)

o !

Eﬂﬁ 5: plasma profile W84 propranolol-glucuronide waape lasy propranolol 40 mg ATILAE

U



12

mé’maumam‘mﬁﬁmas‘maaﬂa;w heterozygote uazngy homozygote ﬁmwl,mn@mmﬂmju
wild-type tiaunnwimiiimasiswasinufinuluersadasguning 1ull maximum

concentration(Cmax),Area under concentration time curve(AUC), elimination half-life(T1/2) g+

]
aaA

. ' P L e o LA
niwaeid clearance ¢nin Yasazvasepropranolol Ngnuuaanmslasizlidninduymend
propranolol-glucuronide auad fuulungufiidu homozygote liazainifivdasizli 39

TR N9 8LE 87 (9131497 5)

AN 5:  nFmIsumaainMiieesrasfihonaadideni UGT1A6 genotype d1anuiile

a5y propranolol 40 mg ATIAE

Parameter UGT1AG6 *1/¥1  UGT1A6 *1/¥2  UGTI1A6 *2/*2
Chax (ng/mL) 43.7+£9.4 77.1+17.5% 107.0£31.0%*
Tmax (min) 2.240.3 2.0+0.3 1.8+0.6
Ti/ (min) 3.7+0.1 3.4+0.7 2.3+0.4%
AUCj., (min.ug/mL) 210.0+£58.4 564.7+£78.3% 422.3£75.0%*
Ke (1/h) 0.19+0.006 0.23+0.04* 0.30£0.05*
Vd/F (mL/kg) 4.7£1.0 2.2+40.3% 1.4£0.5%
CL/F (mL/min) 53.4+12.9 27.7£2.9% 22.9+75.9*
24 h urinary excretion

- P (% dose) 0.011+0.002 0.012+0.003 0.001 #

- PG (% dose) 0.20£0.05 0.21+0.04 0.20 #

Data are presented as mean + SEM , ¥*=P<0.05 compared with wild type,P=propranolol,
PG=propranolol-glucuronide, #=n=1

fowsuifisudadiuues AUC 289 propranolol-glucuronide 113 luWan & ILAZU FEIZ LAz
Tulart (4-OH-propranolol-glucuronide; HOP-G) luﬂvaa’nz@ia AUC 283 propranolol luwanaan
WUINW heterozygote WAZNEH homozygote ﬁé’@d’m@‘hnd’mq’u wild-type aeINTBEIATYNII
giagduaasliiininiad polymorphism 189 UGT1A6 msvninuzasawlodaaasuinninle
p1mainIgInIdaiAnldtafalzanmiauas 70-90 (gﬂﬁ' 6)
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317 6 d@dIuras metabolites waz propranolol lwAaauazlulasizvasdilend UGT1A6
genotype ¢191%
Lﬁaﬂinﬁugﬁﬂ%wammwm%amwmadgﬁ:ﬂamfnﬁwamwmiamé’maumam{maﬂﬂsﬂﬂ
o A = v 1A a o & a oA .
Tuaaauniauinedle NVL@Lflhm_lmmJmamaumamwmumaﬂuﬂ@wmﬂu wild-type V84
mmaﬁmua:@”ﬁhﬂwudﬂu;jmﬂﬁi:ﬁ'ﬂmlmé‘aﬂqaﬂdﬂunﬂqmadLam @1 Cmax, AUC,T1/2

& { \ o o a {
Falupme Ke WazVd/F aaadsatnaluaimany(@13n 6 31 7)

AN 6 InATIAuMmEaTHIN e inasnaaiasuaz oy wild-type va9 UGT1A6

Walesu propranolol 40 mg ATILAEN

LNETIRUMEATNITIALADS AFFNAS fihe
Cmax (ng/mL) 32.6+7.3 43.749.4%
Tax (Min) 126+29.1 132+18.0
T/, (min) 125.2+15.5 22246.0%*
AUC(. (min.pg/mL) 100.3£17.6 210.0£58.4*
Ke (1/h) 0.37+£0.04 0.19+£0.006*
Vd/F (mL/kg) 7.2+1.4 4.7+1.0%
CL/F (mL/min/kg) 43.9+10.7 53.4+£12.9
24 h urinary excretion

- P (% dose) 0.16+0.07 0.011+£0.002%*

- PG (% dose) 0.21+£0.04 0.20£0.05

Data are presented as mean + SEM , ¥*=P<0.05 compared with wild type,P=propranolol,
PG=propranolol-glucuronide
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NAMNINARBINEWAIINNEIRNATLAIL propranolol 40 mg ﬂ%l,ﬁﬂawudﬂuﬂa;waﬂawaw”ﬂi
Al heterozygote waz homozygote Seninarantiaans windiaes navadrafinanaisllain
ﬂ@;uﬁl,flu wild-type LT% Cmax, AUC ﬁgaifu wuzfl Ke uaz Clearance dad vnlwazauen
propranolol ﬂ'a@‘ﬁaagﬂuﬂizLLaLﬁa@qoua:muifumﬂ?a%ﬁmaam%:muifu (@13199 5) Taevialy
USu1waad UGT1A6 expression a:ﬁmwmmﬂ@mn"’u‘lmﬂm_qlﬂﬂaé'ul,ﬁadmﬂ%mﬂﬂq%ﬁ'mﬁu mMs
"l@T%’u?('aﬂsz@i:ua'mﬁaLn@ﬁauﬁ@mﬁu fona S asenlmiananudls (1) LL@iLﬁaa‘i’@LLﬂaﬂaju
@4 UGT1A6 genotype Wa? Wa2ad UGT1A6 polymorphism (UGT1A6*2) £3uaadbiiAnating
Taaugzianliinin UGT1A6*2 Junumddtsa pharmacokinetics 18981 propranolol

TunszuawmItaouutlad propranolol ma:gmﬂﬁiﬂuw’mwwﬂﬁﬁ%ﬁ Oxidation @ 4-OH-
propranolol (HOP) GfidLﬂu active metabolite %é’dmﬂ‘ifml:g]ﬂﬁﬂﬁ%N(ﬂml%r&hum:‘mumi
glucuronidation Toidu 4-OH-propranolol-glucuronide (HOP-G) 1uﬂﬁiﬁﬂﬂﬂ%ﬁ1ﬁaﬁuﬂinﬁﬁuam
franudutuuas HOP laifiasannlaifl standard 1183s1935m 3306 absorblance unm uaziiva
Usifinszansnmassiawlodfamseisuia propranolol ﬁlgﬂ@@%uLiﬁg&ﬂimmﬁammﬁu Fala
3LﬂiwzﬂugﬂLLuumaaéT@mwaa HOP-G da uSunow propranolol luidaa WAZWLIINGY
heterozygote WAzNY homozygote ﬁﬁ'@mué’andn@%mdﬁmju wild-type ag9NnB&IAYNIIRDA
(;‘:lﬂﬁi 3) suazrianliiinineradl HOP agﬂumzumﬁa@mmsnaanqn%ﬂﬁmuifu RGO
Wuinded  ucT1AE2  msvhewwesewlwifaassethoinldtadenaiildizoandaiy
m3fnsna9 Cuotti et al Tui) 19977 ugasl#ifiuin recombinant UGT1A6*2 allozyme vilwils
anfuasanlodanas2) luneasednudvremsdnmluy in vito lanaaTInutINITRIBY
Krishnaswamy et al (3) uaz Nagar et al. (4) wuin UGT1A6*2 vhlwiawlasiviowldunndu
atnalsfiony Mackenzie et al ldianannufadiuinilasean UucT1A6 1Ju LE]%VL‘EJJgﬁBj’G@T’JE]QIu

cell membrane L{a3UNL substrate Wa23zd configuration firINzaNTIIzIBLIALANT
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msanwlu in vitro 39879 NAGeIN asnuNanlaanmsansle in vitro 819 ld U lunng
WWenuAuMsAns L in vivo (5)

Iumu“uaa;‘?ﬂaﬂvlﬁwamﬁﬂﬁ'uluawmaﬂmﬁmﬁuuwmwﬂaa UGT1A6*2 a8ITaLa%bHG
o a a | o & A o o | A . A (%
WaSouisudunszasumand winiweilunmaiasuazdiendu widtype wilouiu
wianudn szauefagludenvasiiherzganiluaimadatiunnaana Un7) swaldings
=) ] 1 v ) 1 ‘d Aa li‘ ‘&I =
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WHaalaN UM ANIVIALIANRS (AN 6) NIftenaitesanyszintanaes UGT1A6 lu
@ | ' a g a ¥ o v | ° A
Aipaassnniluaiaaias  wenaninnizdaseisludiisihmndnszuiunszairovas
' ' \ . a £ a . a A ° wva
Tmowasaitul cardiac output WANTUL & rapid turnover aImInywABULARaYTNAT

blood flow lUAauinaun Sadutasaninansenusnndamailasuutasen propranolol
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strong modifier Tumaaenuas propranolol ”l@i”mﬂﬂdﬂSwfwa“uaawmﬁamwmadgﬂarJ
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MANHIN

. NITNAIWINDINIZTAVLIA2Y HPLC

1. HPLC condition

HPLC consisted of a waters 600 pump, fluorescence detector waters 966, and autosampler
injector waters 717 and Water symmetry C18 column (3.9 nm x150 cm) (Water Corp.,Milford,
Mass., USA). The excitation wavelength was set at 240 nm and the emission wavelength at
410 nm. The mobile phase consisted of 100 mM potassium dihydrogen phosphate, pH 3, and
methanol at the volume ratio of 90:10 buffer to methanol. The flow rate was 1.0 ml/min. Peak
area were integrated with Millenium 3.2 software (Water Corp.,Milford, Mass., USA). (Waters).

2. Calibration curves
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Figure 1 : The calibration curves of propranolol. Values are expressed as mean + SD (n=3).

3.Separation



Auto-Scaled Chromatogram

mv
1442

[
1.00 200 3.00 400 500 &.00 700
Minutes

Auto-Scaled Chromatogram

Propranolol

T ) T
1.00 200 3.00 4.00 500 &.00 T.00
Minutes

Figure 2 : Chromatograms of (A) blank plasma, (B) 10 ug/mL of standard propranolol and

internal standard (IS)



4. The precision

Table 1 : The precision of propranolol analysis in plasma.

Standard Intra-day % of CV  Inter-day % of Cv

concentration assay deviation (%) assay deviation (%)
(ng/mL) (ng/mL) (ng/mL)

1 1.04 + 0.01 4% 1.29 1.07 +0.01 7% 2.86

10 10.03 +0.19 0.3% 1.92 10.17+0.25 1.7% 2.46

20 20.30 + 0.65 1.5% 3.19 19.79+0.62 1.1% 3.16

Values are expressed as mean + SD (n=3)

5.Recovery

Table 2 : Recovery of the analytical procedure for PCM in plasma.

Standard Peak Hight % Recovery
concentration Drug in buffer Drug in plasma
(ng/mL)
0.01 464 +9.1 406 + 8.9 87.5+8.0
100 3823 +4.1 3773+6.1 98.7+5.5
200 7494 + 1.7 7252 +1.2 96.8 +1.94

Values are expressed as mean + SD (n=3)

Il Gas chromatography-mass spectrometry (GC/MS)
2.1. GC/MC condition

Substance separation was achieved using a HP 6890 gas chromatograph from Agilent
Technologies (USA). fitted with a 25 m Ultra-1 capillary column from HP from Agilent
Technologies (USA) with 0.2 mm internal diameter and 0.11 mm film thickness. Helium was
used as carrier gas at a flow rate of 0.9 mL/min. The initial column temperature was 120 C
rising by 25 C/min to 320 C for 3 minutes. The injector temperature was 280 C. Electron impact
mass spectra were recorded with a mass-selective detector (MSD 5973) from Agilent

Technologies (USA) The temperature of the MSD transfer line was 280_C, and the ionization



voltage was 70 eV.
qualifier ions used to confirm the presence of the compounds were selected for SIM
measurement. The selection criteria were ion specificity, abundance, and the absence of
interfering ions of the same m/z ratio in the chromatogram: for propanolol, m/z = 284, 129 and
427; for 4-OH-P, m/z = 284, 129 and 515,; for penbutolol;the internal standard, m/z = 86 , 348
and 363. The retention time of propanolol, 4-OH-P and penbutolol were 5.85,6.55 and 5.22 min,

respectively.

2.2 Precision and occuracy

For propanolol and 4-OH-P 1 target ion used for quantification and 2

INTRA-ASSAY PRECISION INTRA-ASSAY ACCURACY

CONC. | conccuc 5TDS cv N n® CONC. CONC. CALC. ERROR ERROR| N n®

" ng/mL [ ngimL [ ngmL | (%) ASSAY [ ng/mL [ ngmL [ ng/mL (%) ASSAY
15 16.39 095 5.88] 5 1 15 16.39 139]  9.27| 5 1
150 164.81 526 3.9 s 1 150 164.81 1481 9.88] 5 1
400 399.34 583 1.46] s 1 400 399.34 066 -0.17] 5 1

INTER-ASSAY PRECISION INTER-ASSAY ACCURACY

CONC. |conc.carc. 3TD% cv N n° CONC. |conc cuc ERROR ERROR| N n®

" ng/mL [ ngimL (%) ASSAY [ ng/mL [ ng/mL (%) ASSAY
15 16.95 108] 6.38] 11 3 15 16.965 196 13.10] 11 3
150 171.00 721  4.22] 11 3 150 171.00 21.00] 14.00] 11 3
400 407.34] 1550]  3.80] 11 3 400 407.34 734  1.84] 11 3

2.3 Limit of dection = 10 ng/ml

2.4 Limit of qualification = 15 ng/ml

Il Output INIATINNTIB

Tankanitlert, J., Yamanont, P., Rodrat, S., Morales, NP. The UGT1A6*2 genotype-related to the

pharmacokinetics of propranolol in healthy volunteers:preliminary data. Basic and Clinical

Pharmacology and Toxicology 2009; 105 supplement 1:80 Impact factor 3.128
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Important of UDP-glucuronosyltransferase1A6*2 on pharmacokinetics of propranolol

in B-thalassemia /Hb E

) I

T rt', Nopp: Ph la Morales®
'Department of Ph logy, Pt kutklao College of Medicine, Bangkok, Thailand, jeeranuts@yahoo.com
2Depan‘ment of Pharmacology, Faculty of Sci Mahidol University, B kok Thailand

Abstract

Pathological changes in patient with thalassemia which are consequences of chronic
anemia, requires increased cardiac output and eventually may produce hypoxia, hypertension
and congestive heart failure. Propranolol is a non selective beta-adrenergic receptor blocking
drug widely use for the treatment of cardiovascular diseases. The contribution of presystemic
hepatic metabolism to the highly variable oral bioavailability of propranolol leads to different
therapeutic effect.The drug was metabolized by oxidation,N-dealkylation and glucuronidation
pathway. The oxidation product ; active metabolite (4-OH propranolol) was conjugated with
glucuronide activated by UGT 1A6 to produce 4-OH propranolol-glucuronide. To examine the
effects of UGT1A6*2 on the pharmacokinetics of  propranolol in thalassemic patients, ten
thalassemic patients with different UGT1A6 genotype determined by polymerase chain
reaction-restriction fragment length polymorphism analysis including wild type; UGT1A6*1/*1,
heterozygote; UGT1A6*1/*2 ; and homozygote; UGT1A6*2/2 were enrolled the study. After an
overnight fast, the subjects received a single oral dose of 40 mg propranolol. Blood samples
were collected before and at different time points after dosing. Urine output was collected for 24
hour. Propranolol (P) and propranolol—glucuronide (PG) concentrations in plasma and urine
were determined using a validated high-performance liquid chromatography and gas
chromatography-mass spectrometry method (GC/MS). 4-OH-propranolol glucuronide (HOP-G)
in urine samples were also determined by GC/MS. Compared to wild type group, thalassemic
patients with heterozygote and homozygote showed the statistically significant increase of area
under concentration-time curve (AUCy_y), and maximum concentration (Cmax) of propranolol
and decrease of volume of distribution(Vd/F),and clearance (CI/F). Lower PG/P and HOP-G/P
plasma and urine ratio were noted. These results demonstrated that the UGT1A6*2 appeared to
exert statistically significant effects on the single-dose pharmacokinetics of propranolol in
thalassemic patients. The UGT1A6*2 decreased the enzyme activity resulting in higher plasma
concentration and longer half-life of propranolol. The result from this study may useful for dose

adjustment in the patient .
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Abstract

Propranolol is a non selective beta-adrenergic receptor blocking drug widely use for the
treatment of cardiovascular diseases. The contribution of presystemic hepatic metabolism to the
highly variable oral bioavailability of propranolol leads to different therapeutic effect.The drug
was metabolized by oxidation,N-dealkylation and glucuronidation pathway. The oxidation
product ; active metabolite (4-OH propranolol) was conjugated with glucuronide activated by
UGT 1A6 to produce 4-OH propranolol-glucuronide. To examine the effects of UGT71A6
polymorphisms(UGT1A6*2) on the pharmacokinetics of  propranolol in healthy volunteers,
thirteen healthy volunteers with different UGT1A6 genotype determined by polymerase chain
reaction-restriction fragment length polymorphism analysis including wild type; UGT1A6*1/*1,
heterozygote; UGT1A6*1/2 ; and homozygote; UGT1A6*2/2 were enrolled the study. After an
overnight fast, the subjects received a single oral dose of 40 mg propranolol. Blood samples
were collected before and at different time points after dosing. Urine output was collected for 24
hour. Propranolol (P) and propranolol—glucuronide (PG) concentrations in plasma and urine
were determined using a validated high-performance liquid chromatography and gas
chromatography-mass spectrometry method (GC/MS). 4-OH-propranolol glucuronide (HOP-G)
in urine samples were also determined by GC/MS. Compared to wild type group, the healthy
volunteers with heterozygote and homozygote showed the statistically significant increase of
area under concentration-time curve (AUCy ), and maximum concentration (Cmax) of
propranolol and decrease of volume of distribution(Vd/F),and clearance (CI/F). Lower PG/P and
HOP-G/P plasma and urine ratio were observed. In corresponding to the plasma propranolol
level of heterozygous and homozygous subjects, significant change in blood pressure and pulse
rate were observed at almost time point after dosing. These results demonstrated that the
UGT1A6*2 appeared to exert statistically significant effects on the single-dose pharmacokinetics
of propranolol in healthy volunteers. The UGT1A6*2 decreased the enzyme activity resulting in

higher plasma concentration and longer half-life of propranolol.
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