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The bioavailabilily of the two local made and one imported products of acyclovir 

tablet obtained commercially was evaluated in ten Thai subjects (five males and 

five females) with the past history of infection by herpes simplex virus. A single oral 

dose of each acyclovir product (200 milligrams x 4 tablets) was taken by all subjects. 

The study was performed by using a complete cross-over design experiment with one 

week wash out period. Blood samples were taken at 0, 20, 40 minutes, 1, 1.5, 2, 3, 

5, 7 and 9 hours after drug administration. The plasma drug concentrations were 

determined using high pressure liquid chromatography technique (HPLC). The time 

of peak plasma concentration (T )· the peak plasma concentration (C ) and area 
ma pma 

under the plasma concentration-time curve (AUC
0

_,) were not statistically different 

from each other and between sex (P>0.05). However, only the absorption rate 

constant(Ka) of one locally made acyclovir tablets was statistically different from the 

original product (P<0.05). 
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!."I d ~'l" o I J' Acyclovir Lutl.£11YIEJEJnqYlo lil'11Lm::(i)mtrn 

urn{u'1 bi'fl (herpes viruses) rAEh'I 'ltT enzyme 

'11nl1i'mi.J~tm Acyclovir 'll1Lthi. Acyclovir­

diphosphate nEJULL~1 host enzyme ~11fl1a.11'Hl 

L i.J~vu Acyclovir 'll1t1~'l \\~i.J~mrnqYl~1rii 11 
> 

Vl!,"I d ~o '1v Acyclovir tl.U11Lutl.V1YlmrnqYlo'11L\'n::(i)EJ 1''rn 

'11nm1AmflnT~'ll1viLillil Acyclovir '1l"11il 800-

4,000 ilafini'a.i/fa \'1trh~tJ1vY1uvit1vil&i'~ hl 
\'iU Fl11a.J fl lili.J n Gl'll Elll r.Jfl n111i111'1Yl111l1 Elll i.J~um 

n11l1~ El F111a.1 ti lili.J nilim11 A fiitn~ «a.i,fafinu v1 

Acyclovi r12
•
3

•
4

> ~11ri1'll1v1LHlil Acyclovir lriifo 

m1a.1 flu L'1'11n ~r.ifilil"ri a1 tiu1,;'YI Lil lili'in11u.~11nu 

m11 m1A'1 Ililv LQm::m11rii1ll.11mr.1fi1i1Jiru1l'1::ii 

11mu1i1n6l111nll.mmtlll.r~a 'll1m1Lfit1n 'lt1v1~t1alil 
'l ui.J1::L YIArlU£11~r.1fllil'11nlli111i.J1 :: L YIAL tlm1cym 

~i·mi.lt1v L '1t111'11nm1a.1 hhL i.i'l'1 'l t1.Flrumw11t111 • 
t1a(i)Jiru1I "ri1n 'ltTv1~hrl&i'm(i)1j1u t11'1Yi1 'll1 

n11i'nmlim "ria1 ci'1t11~r.ifi(i) 'l ui.J1::LY1Aiii.J1::­

HY15mm ri1 L Yiva.i nuv1~r~ fl (i)'11 n ~111i.J1::L YI A 

n11LaEln 'lt1't.11~111'l1U \'111ffl1'1:: '1'i1 'l l1~\\L i.Jfit111 tlilti 

hhi1 L tlu '11 m..., lilr~a !il11n~11~111<1nYl f1'1lt-l1vi . .. 
tlitlilL~v~nu r~filil Lll.i.J1::mAua::~111u1,;'YI 'l::ii 

m1Ltai.J1:: tm1u1L(i)nlli111nu"ri~El hl Ililmi.J~vu 
L Yi £JU rlU £11 rnUll UU~11U1L ti1'11 n ~111i.J1:: L YI A 

."f dt " I ., g :;,t '11nucyl1TY1 lilna11mua1 n111<1nu11<1111u 
<> d v • I ' d g • I d d J' 
'111a.11 Iii~ ul::fll1FlL\'lEl1<1 nH1 lLfl::L ulVU L YIVU n11LElEl 

i.J1:: fot1lt'1lt111v1Lillil acyclovir ~r.Jfi(i) Ililtiu1,;YIITT1111 

L ,ia 'l \fl&i'tit1a.1 a~L tlui.J1:: fotiit~a n11i~'111rn1 La an .. 

od 

'J fi't'l [;UUh'.I 

l'i'lilLat1nt11fl1flaT1<11tl'tl1ruLwAtJ1t1 5 Flu 
.. u 

"riqj11 5 All. ~LAviii.J1::1'P1mlilL11'mllt1fu'1:am,·1~m! 
'hi'fl Lti1~1a.im1Y11i1aa11 Ililvt15u1t.115m1Flnu1 

'l..1Lti1 L'1 tlilua::Lavlil Y1ft1a.inutf u'111 'l l1m1uei11mm1 

l • <> • I ,d o J' g 'l g 
a.JWl1ul!:fll1FlYIEl1'1Lnlll'1ltl. llfl!:fll1?JEJ L Ul1,rl1'1El 
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vut.1t1a.irit1mti1~1).I tm11m1 tJ1f11fl>YA1l&i'fon11 

-a'ni.J1::1'm (i)11'l~111n1v ua::n111it'1uvY1111..1't111 

i.Jnumm1 ~11i.J1::nvurii'1t.1 Complete blood count 

(CBC). Fasting plasma glucose (FPG), Blood 

urea nitrogen (BUN), Creatinine (Cr), Serum 

aspartate aminotransferase (AST), Serum alanine 

aminotransferase (ALT), Total bilirubin (TB) 
d I u d I ,.J a d 

L l'I tJYI lil ff EJU 11 tl1 fl1 fl).! ma.I f11111:: 1111 m £1 u n (i)'ri I tJ 

hJ tJ1fl1i1'Alflnrmhrl&i'i'ut.11'llil1rim~m1Y11ilatJ11 

1 ffi.Jml'i' l1~t1'lm::l1-l111n11Y11ilatN hl~a.it11 mu.l·I 
d d da ~ I t.I ~ t 

1rn::LFllEll11i1).!YlmLElflnEllJEJfl ElV111UElV 24 tl1 a-111 

ri tJUL 1a.i'l'i1 n11Y1 lil aE111 u.a::1::w:l111 m1Y1 lila E111 

E11f11flaTF11~iii.J1::1'P1Ltluh1<1vi'u t ·rn 1lil hA 

Lu1m1ll. iim1::l'l~E111iia.ia.iu 1&i'fov1,j1mnm::rnu .. . 
o d . I Vo !.71 t d o d O') 

Jl11::Ela.!Jjil. U.fl::).lul::1!i!Luil. IFlEl\.l. 1 l1ty11YIEl~ LU 

1::m::Gt111<111Jf "ri~mrnn1w111'.lm11l1E111i.Jnuillm1 
ii~1 lllili.J nili '1::12-lCl nA' lilLaEJ mti1rim1Y1lilaE111 .. .. 

u. uu 1umn11Y11i1aE111 n11 'l-.1 t.11i'ui.J1::mll. 

L tlU UU n11YI lilflEJ11ti1mL UU ~a.I h1 vi.J ntJmf 11flE111rii1l~ 
(randomized cross- over design with double 

blind)Ililv'l..1't.11LHfil acyclovir '1l"1lil 200 ilafini'a.i 

4 Lillil '1lEJrn1,;YI A,B,c 'lii.E11fl1fli1'rmr11 10 filll. 

ii 1 u1,;YI ~Ltluv1rnmLuur.1a(i)'l1n~111i.J1::LY1A 
Llluv1~li1mLi.J~t.1rnYivunum~r.ifirn 'l ui.J1::L Y1Al Y1v 

1::t1::l-i111 m1 'l l1vi lL~a::u1,;Yl"1il.EIU111UE1£J 1 

ffi.Junl'i' L ,ia L l1U \iL'l11t.11~l&i'fo l i.Jfi1{11nEJil. un 

~u ElEl n'11n~111 m £Jl1 a.i lil ri tlll.L ~).! n11Y1 lilfl D11 'l ..1 t.11 

1"rii.lA~11~EJ 1i.J 

L~ £J L ti1rln11Y1 Iii a E111 EJ1fl1fli1'l'l1 rK t111 El lil E11l111 

iilii. (E1u111lt'E1t.1 8 #1 Ia-111) rim.\i'ui.J1::mll.v1 

1 l~ ~ '111 n 11 YI lil fl El 11El1fl1 fl i1 fi1 I '1:: l ~ i' U £11 L jl lil 
ao- a , ... r 

acyclovir 200 a.iaan1a.1 4 La.Jlil 11a.inum 200 

ilafiam 1La:: 1l1DlilE11l111~EJan 2 #1 Ia-111 ~111l1 
i'ui.J1::mii.m"ri11 E11f11fli1'fi11'1~ l&i'-rum1L'11::LaEJui 

l1H11i'ui.J1::mii.t.11~na1 20, 40 mYi 1, 1.5, 2, 3, 
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li1mm1\11rA't11')::c;i'uu1 acyclovirfrAu1ti15 High 

Pressure Liquid Chromatography (HPLC)15
, 

acyclovir \11nu~lJY1 Sigma Chemical Ltd 

Co, methanol HPLC grade U.fl:: 70% perchloric 

acid \11nu~lJY1 J.T.Baker 

Lf'l~rN HPLC, pump model 510 \11nU~UYI 

Waters Associa te , Fixed loop injector 

(Rheodyne), UV detector model 481 \11nu~lJY1 

Waters Associate, Integrating recorder model 

740 data module \11nu~uY1 Waters Associate 

Ufl:: Novapak C Stainless steel column \11nU~UYI 
18 

Waters Associate, USA 

li1\•m1fU11 1 ~flaa(;l') rHti.i 5% perchloric 

acid 1 ~fl aa!fl') L'1l~1LiLn1nur;l1mA~El\I vortex 

1.hlt1ifi.i.1wnr;l1mF1~EJ\I Centrifuge ~ 3,500 ')EJU/ 

u1Yi mi.i. 1 o u1Yi ii1r11')fl::fl1ua1u1r1mn')EJ\I 

lii'1mi.immi.i. 0.45 ·lmmm li1ri1u~n')EJ\llvi'&rA 
Ln1Lf'l~tl\I HPLC lii'1utl~mlfl') 50 li.i tFJ')am 

1111::'1JEJ \ILFl~El\I HPLC ~L?fli.l.m')1 LFl')1::i 
1ti' Column Novapak C stainless steel column 

18 

(15cm.x3.9mm.id.) '1l'"1rAEl'tll1FlLrl1nU 4 'li.JA')Eli.l. 

Mobile phase ~1ti'Fia methanol ~rni.inu double 

distilled W?ter 1i.i.D'm1ri1u 1.5:98.5/V:V 

tl~auiK1u Flow rate 1 ~flaalfl')/mYi, m1i.i~u 

1,000 kg/cm2 (;1')1\J1rA Acyclovir fo1UL?i' UV 

detector attenuation 0 .01 AUFS A11i.l 
' d 

u11A~m1"\IYI 250 u1 fi.i.Li.im Chart speed 0.1 

L '11UGi Li.I Cfl')/U 1fi Yi1\11U ~ tltu't11l~i tl\I . " 

3 

I a d" I 6.1 d"d 
A1't'l1 ')1 i.1 L (;l ti') lfl1 \I 1 Yl1 \I Lil rlti\I fl 'l-l.A1 A lfl')YI 

'liKFia l<a. T • c 1rn:: AUG m'llii'\11n 
max pmax O- oo 

f tl')LLn')i.J MKMODEL16,foltlLti'First order kine-

tics one compartment open model 

LU~ UU L fi UU Fl11 i.l U.Cfl n ~1\l ')::\111\1 L l'll'lti1U 

U.fl::\111)\1 U.fl::YlrAAEIUA11i.IU!fln~1\l')::'t111\l 3 U~UYI 

iK1 u n1 ')1 LF1')1::i A11 i.i u U')U')1i.l.U. uu At1\IY11 \I 

(Two-way analysis of variance) 1Lfl ::cl1l~u11 

ii A11JH~Cfl n ITT1\I nu ~\IYlrA rfflUrA11 Fit viii Fl11i.l 
" " 

Ulfl n ~1\1 rl\-1.EI ~1\1 iiuu ft1 A [\JYl1\I an PitrA ti 1ti' Duncan's 

new multiple range test 

\11nn1')111')1\11VI Acyclovir LUl'lfl1tlm iiFi1 

retention time U')::mrn 5 mYi~11Utllil\ILi.1.tF1')­

i.11 fo1imi.i ~tl~ 1 n')1l'l>n lfl')j1i.l.'1lElil Acyclovir 

1m·rn1r1m 1ti'm1i.iai.il~'l-l.lh::'t11111 peak area nu 

m1i.1Lna.ni'i.i.'1lt1\I Acyclovir ~11Lllmfl'um~111 mh11 

A11i.1Lnmi'i.i. o-3.o 'li.i tF1')n~w~flaalfl') Fi1 

r=0.9998 15~1ti'(;l ')1\J Acyclovir iiFi1A11m~u11 
(;l')\I intra-day Ufl:: inter-day Fimtli.i. % coeffi­

cient of variance(CV) t1~L'l-l.tl111 1.43-4.83% 

u.fl:: 1.73-8.26% !fl1mhc;lu Fi1F111i.i~n"1£J11 FirA 

LU\-1. % recovery fl~L 'l-l.tl111 95- 100% A11i.l 

Lni.1n'l-l.~1arA~r11mw1r;ilvi' Lri1nu 0 .1 li.itmn~w • 
~flaam 

m')1\I~ 1 uarA11«n~rn::~1'ltl'1l£J\IE11ft1a>Tm 
~\I 10 Ai.I. iifl1~LU~U 31.4 tJ (23-45 U) 
ri1u~11Lu~mri1nu 163.3 L'l1'1-1.GiLi.im {151 -179 

L'l1UGiLi.Jm) J'1't1UnLU~UiiA1Lrl1rlU 57.3 nffln~i.J 
(47- 75 nfon~i.i) ~\la~1mnru?1mmj1U r.rn n1') 

1~\IQUYl1\l~tl\IU{iuGim') CBC, FPG Ufl::'t1'1t1~ 
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I - - It' I ..., d 
m1l' m1mnmuo'l::"r'111131::1i1tJLUrttJ'llehrn1 

Acyclovir 1 mrn1amnu nri1"r'lil'llOJ1mnma3Tfl'l 

'l "~ d 0 0 ~ 'l d li1'l'UtJ1'YH·lrllilOJ1nmuYJ A, B m1:; G llflli11l U~UYI 
I o ~ ..., It'd o 

2 1rn::A1\'11'l13Hfi1El'lYl1i1Lilfl?lOJrtuf'11flmY1mu1ru 

'l" ~ ~ .. .,r 'l!'l d 1i10J1nm1a.iam·mou l!flli11l 1 LUli11'l11lYl 2 lLrt:: 

'lrii'uflli11lA1L"r'la1iilLtJn 'l::"r'l111lL"lfil \'l'U11A1A1 l<a 
' 

T 'c lLrt:: AUG hHim1J.1Ulilnm11l'l::"r'l111l 
max pmalC o - oo 

I I I d o a..., 

L \'IA lilil't'l'U11fl1 Ka 'llEllltJ1YJr.lrlfilOJ1 n'U'lUYl B 
di Ida. oiu Id 

a.iA1mnm1u1Y1rJrtfilOJ1nu'luY1 A uf!:: G au1131-1 

,rmhAqjY111lflei01 cl1ul'i1 T ' G lLrt:: AUG 
max pmax o -oo 

hUlm11-1ufilnm11lnu'l::'Yl111lu~H'Y1 

VI.... 

p r~ 
!" 

n '11 

~ti~ 1 1Lflli1il Imm tliHLn'lJ.J'11EllltJ1 acyclovir 

n. blank plasma 

'll. peak acyclovir LU\'lfl1flm 
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0 d' 

'J 'il1'H\At:Hrn1''ci't1 l?HHh'I 

15m11Lf'l11::~m1::11luu1 Acyclovir ~rnii 
~I oad a a 1 d .., 

Lumom11i1L'l1 J.JFl1f'l11J.JLYltJllm1J1La::m1mrnfi1El1J 
" ''l .. d - \l"' "' l.J • da..o 

a~ mnru1muEJmu li1 1rn:: m1J.JL'llJ.1'1lUlil1~li1mli1 

'lrii'~EJ 0.1 hitmn-rwilflH~fil'l ~1JLlluFi1~1n11 
'l::vi'uu1~o;i::i'1i11 m·rn1am tlnmn1'l'l1u111uti'va.ia 

n1'lLtEJtl'l:: tu?Ji.i''lJEl\ltJ1 'l U~11ln1tl tli1tJAnU1Lm~~:; 
L vm'lm \'IA"r'l~IJ himOJLUUcl11L YIU~Ui'lrii' n1'lAnu1 
~ c:f .... d ~ a 

fl'l1JUA1i1LaEJnY11JL\'ll'l?l1mrn::L\'ll'l"r'IClJll 1rn::~m1a.i 

ILlil nm11J'llEl\JtlEl1-lfln1'lLt ElU'l:: tu?Ji.i''IJEJ\JtJ1 L \l.~1\J n1tJ 
" 

'l::"r'11111L\'ll'l \'1u11'hHim1mLuinm111rfo ~11a1m'lri 

ii1~m~fl'lJElll~ll 2 L\'IAJ.11LQ~tlrA1tJrl\i'lrii' r;i'1u~EJ 
3jfln11Ltatl'l:: fo'1m1 u~11Jmmrn11 £11 acyclovir 

\•m11Fi1 l<a '1lEllltJ1 acyclovir ~r.JH1i1'11nu~l}Yl B 

ilFi1a1Jn11u~,;Yl A 1rn:: c EJU11JiJ,rmhA'rum1JaCim 
" v 

(P<0.05) m1mLlilnm111d' EJ1'1Ln1i1'lvi'Liia11o;i1nm1a.i 

ILV1nm11JY11lln1::mum'l~J~li1EJ1 (Pharmaceutical 

process) ~11fi1'lil'i1m1ulilnrn1 (Disintegration) 

ua::m'lri::r11t1'llEl\JtJ1 (Dissolution) ilm1J.JILfiln !ih11 

nu LLmfJfl'IJEl\JA1 Ka ~Ufilnm11Jnuifhflfii'iJrJr1l1'1 
1il'i1 T ., G ua:; AUC ilA11mLfilnm111 . 

max pmax o -oo 

rlUEJU111il~mhl'i'qJY11\JflOm (P>0.05) llil'111'11 

T '11Elll£J1 acyclovir o;i1nu~,;Yl G OJ::mnn11 A 
max 

1Lfl::mnn11 B ~llllflm1JFi1fii'1rn'1lLUli11'l111~ 2 

fJflit°EJ1'1LiiElllJ.11'11n alil'nL~1 L Un1'l~li1133ltJ1'11El\J~ll 
3 muYl ilm11-1ulilnm11JnuiJ113Lutl11Ju'ln um 

hHirJfl mEJtl~mruu1~rinli1 li1~1-l uham::ua fol11illi1 
" " " " 

OJ1nl'11 c '1lEJ11£J1 c ilumttt'a.ia1Jn11mEin 2 
pmax " 

u~,;Yl (fi11'l11J~ 2) £J1~ilm11i11i1:Ja.iau11l'll11 um 
" 

ilm'l~li1~a.iau11Jmmi'.tv1Jfi11im11il Lma'im11J 1 hl 
ilm1mLmnm111nuau11JiJ,rmhA'qJm1Jaam ~11"r'IJ.11i1 
.,r 1" '" '' J'tlt .. ~ UlLflUJIJ "r'IL"r'lti11Fl1n1'lLElEl 1:: tJ'1fW1JEllltJ1Ylll 3 

u~~Yl hHim1a.iLLmnm11JnuEJu111-B'1i1LOJu 1 'l u 3 
a ..., J' ~) ... o - d I d o 1 

'U'l'l:l-YlULuUtl11ilUfi11'l'U · '1\lllflITTil11tJ1Ylf·lfl lil U 

tl'l::rnl'l 2 u~,;Yl ill'i1m1ltEJtl1::lmrt.t'l>i1Lfilnm111 

'11 nu1ITT'uohfo 
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~1nn1'lAm~rn tJ~t1UL Yimrn1'lL~atJ'l:: Im1tZ 

tJEJ\I Acyclov ir fo1t11!]A11~fl'm:r'l-l.6'1Ja\l'l::oi'ut11 

acyclovir1 '1-1.mn«mnu L ·rn1 1rn::LtJ~t1UL Yit1u 
I d o I . I ~ d O 1 

'l::~11 \I t11'r1 tHl VI ~ 1 n lil1\I u 'l:: L 'r1Anuti1'r1 f.Hl VI '\-1. 

• I . 1't "~ cl'.. • .r • I r ~ 
u'l::L'r1R fllu lillil\l'\-1.Afl A1n1'lL€Jflu'l:: t1'11Wll€J\ltl1 

acyclovir 'll€J\IU~,;'r1 A, B LL~:: C 'l3-l~m1~ 

ILVln~1\lrl'l-I. 

1 .2 

I 
I 

a; l .... .... 

. E 
........ 
E 
~ 
Cl) 

0 
0.8 

.... 
u .E 
z 
0 0.6 j:: 
<! 
CI: 
I-z 
w 
u 

0.4 z 
0 
u 
c:i: 
2 
(/) 

<! 0.2 _J 

a.. 

0 

0 2 3 4 5 

T IME (hr .) 

5 

fD~ ml €1'1J €JU Arn 111~ 'Ii' 1111 Al 'll1 LJl fl'11l 'r1ti1 .. ' d 1 !'I~ .d d d1 'II 0 ~ cl' 
'r1€l'ltl1J1VI ~ rnLma\13-la'r'l 'll L'l-l.\11m~t1'\-I. u~::'!mu~rn 

.. .. d1 o &.I 0 I dq I.I 

L~1~'\-l.1 'r1 'l-l.ll1A1'll1LJlfl'111'r1tl1fln'r11'1-1.'r1 L~A11~ 

'1l1m~ftmrnd1~~uui~alil Im\ln1'l%t1 '1Jfl'1JflUArn 
' a a J' dq v o o d .... 

'lFllil'l.mqJR'l 'r1fl\l'l-l.l'ILlt€J 'r1 L~A1LL~'l-l.1Lnmnu 
0 ~ cl' 

\11m~t1'\-I. 

--•- DRUG A 

---D-- DRUG B 

~- DRUGC 

6 7 8 9 

d • I"' d u .I I d .. .. 'I u 

~tl't'I 2 Lu'lt1UL'r1t1U~nl!}rn::m1'\1'1J€J\IA1L\lfWA11m'1J~'1J'l-l.tlfl\I acyclovir L'IWrn1flm'1Ja\lt11~1n 3 u~~'r1 

(A,B,C) ~'1\1~1nLttt11L~lil acyclovir 200 ~~~n-r~ 4 L~lil uria1~1airA1 1 o A'\-1. 
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01~ <h\I~~ 
r 

mmln FPG BUN Cr AST ALT TB CBC 

(u) (cm) (kg) (mg/ml) (mg/ml) (mg/m l ) ( U/ L ) (U/L) (mg/m l) Hb WBC 

(mg% )(x103/m m3
) 

range 23-45 151-1 79 47 - 75 76-98 9-17 0.7 - 1.1 13-27 12- 40 0.43-0.9 12.2-15 3.86-7.98 

mean±SE 31.4o±2.34 163.30±3.3€ 57.25±2.74 88.2±6.14 111 .8±2.28 0.88±0.14 19±4.50 16.5±8.80 0.71±o.1 13.58±0.99 5.19±1.28 
9 

D 5 \J1 rnfoJo FPG fasting plasma glucose 

BUN blood urea nitrogen 

Cr creatinine 

AST aspartate aminotransferase 

ALT alanine aminotransferase 

TB total bilirubin 

CBC complete blood count 

Hb hemoglobin 

WBC white blood cell count 

rn1'l1\lii 2 Ltl~£.JULYi£.JuA1\'n'l1fofi1ErhrnL11a'11wit.f,f'l1afil{'ilti"u1 acyclovir ~" 3 u~~Yl 'Yl~"~1n 1Qf£.11 

acyclovir 200 3hi~ n -ra.J 4 LHlll 'l::'Yl~1"Lm'1'111tl 5 m-1, lrn::L\'IA'YIC\j" 5 R" ti1a1a3TF1'l'l1i.l 1 o 

Fl" 11aV1"A1LUt.fi X±SE 

A B c 
'111tl 

1.40±0.27 1.74±0.36 2.21±0.38 2.28±0.33 1.33±0.30 1.54±0.20 
1.57±0.22 2.25±0.24 1.43±0.17 

Tmax (h r) 
1.70±0.31 1.33±0.23 1.06±0.25 0.96±0.15 1.90±1.46 1.50±0.18 

1.52±0.08 1.01±0.14 1.65±0.25 

Cpmax (ug/ml) 
0.99±0.83 1.36±o.09 1.13±0.05 0.45±0.20 1.23±0.1 1 1.44±o.45 

1.18±0.08 1.26±0.11 1.33±0.08 

AUC (ug.hr/ml) 6.15±0.8\4.41±1.09 4.48±0.51 5.54±0.75 o.24±0.82~ 7.40±0.45 
o-a 5. 72_0.50 5.16±0.48 6.32_0.57 

• i11'111WLP10ol1~DU1~ihtmhFi'cym~aM (P<0.05) (B>A, C) 

a5u1u fi1cia Ka 

Tmax 

Cpmax 

AUC 
O·CI. 

I J.., '1 d 

l'l11'l~YlDm1L 'nn1~1!JP11:l~U1 

L1in¢imm?imiulul'1n1ama~a!il 
u ' 

X±SE 

1.75±0.14 

1.39±o.13 

1.26±o.05 

5.73±o.30 
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