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Background : Isoniazid(INH) and rifampicin(RFP) are the most effective anti-tuberculosis drugs which make
the short-course chemotherapy possible. Although prescribed dosages of INH and RFP in Korea are different
from those recommended by American Thoracic Society, there has been few study about pharmacokinetic pro-
files of INH and RFP in Korean patients who receive INH, RFP, ethambutol(EMB) and pyrazinamide(PZA )
simultaneously.

Methods : Among the patients with active tuberculosis from Dec. 1997 to July 1998, we selected 17 patients.
After an overnight fast, patients were given INH 300mg, RFP 450mg, EMB 800mg and PZA 1500mg daily.
Blood samples for the measurement of plasma INH(n=15) and RFP(n=17) level were drawn each at 0, 0.5,
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1,15,2,4,6,8 and 12hrs, and urine was also collected. INH and RFP level in the plasma and the urine were
measured by high-performance liquid chromatography(HPLC). Pharmacokinetic parameters such as peak
serum concentration(Cmax), time to reach to peak serum concentration(Tmax), half-life, elimination rate con-
stant(Ke), total body clearance(CLtot), nonrenal clearance(CLnr), and renal clearance(CLr) were calculated.
Results : 1) Pharmacokinetic parameters of INH were as follows | Cmax; 7.63 +3.20 ug/ml, Tmax; 0.73 0.
22hr, half-life; 2.12 +0.84hrs, Ke; 0.83+0.15hrs™!, CLtot; 17.54 +8.89L/hr, CLnr; 14.74 +8.35L/hr, CLr; 2.
79+1.31L/hr.

2) Pharmacokinetic parameters of RFP were as follows ; Cmax; 8.93 +3.98 ug/ml, Tmax; 1.76 +1.13hrs,
half-life; 2.27 + 0.54hrs, Ke; 0.32+0.08hrs™', CLtot; 14.63 +6.60L/hr, CLr;1.04 £0.55L/hr, ClLnr; 13.59 +6.
21L/hr.

3) While the correlation between body weight and Cmax of INH was not statistically significant (y=-0.514,
p value>0.05), Cmax of RFP was significantly affected by body weight of the patients(y=-0.662, p value<0.
01).

Conclusion : In Korean patients with tuberculosis, 300mg of INH will be sufficient to reach the ideal peak
blood level even in the patients over 50kg of body weight. However, 450mg of RFP will not be the adequate
dose in the patients who weigh over 50~ 60kg. (Tuberculosis and Respiratory Diseases 1999, 47 : 442-450)
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Qdste B34 FYoE VYT YAUAS Bg
S 84 FoIM, 2715 B 715 ool ¢ln
A A o thE GE(AHROE F)E FA
Egax gomA wdn go] GBI JBe &
4 9 aglo] g $AE Yatos Yoo FAY
Aol WE kAU Se B4z &) INH, RFP,
EMB, PZAS) 4714 ofAlg SAlo] 28347 g
PR HE GARANA ALHFT. & 1790] o]
ABARo INHS] A4S 2904 24 AAE Ha)
& 4 glo] A%Fo2 157 M7 Al@=jeln RFP
o] AeolE 179 BEoA AA 24o] o]0y,
tfAdzle] ¢k ARk 334 (24~574)), HFAE
£ 58.3 +£13kg(41.9~84.5kg) oIl HA} 99, o
2} 8eolgich. Agte AWA Sk 109, H2Y 3
o, Jl@x2d 29, Haus 7)) dsjo] Furgl
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1) 24E W Al

INH= #8(3)9] 100mg?d, RFPE& F29(F)
9 450mg?<.§, EMBE #23(F)¢ 400mg?#,
PZA® #d(F)9 500mgA& Z7 ARRsisich
BE AR E48-8 A3l e 53] 1A
A grtE a8k (High-performance liquid chroma-
tography, ©]3} HPLC=Z 9F§}) 2] mobile phaseol
Eo]7}=  Acetonitrile( 0]3} ACNojgt ok}) o
isopropanol2 HPLC& AX]¢F(Beckton & Dicki-
sonAl)-& A3

2) 4E=8, MY ¥ M

2E gl Al INH 300mg, RFP 450mg, EMB
800mge ol4AL 30EA I Fostgout
PZAE 109%dA 500mg® 1Y 33, 794
1500mg 19 13] B43lgon, & gxjofr] g4
YA FAE AR A] 4 ojto] Aadk Fofl Y
g Axrt AP FEFAFE HE, J=E AY

g 27A 9] 71 4dA 79, 5UA 43, 6YH
179, 944 19, 2704 o]do] 4%o|qit}. FE84
5 0, 308, 177k, 90, 2A17F, 447, 6417, 8
AlZy, 12217 (RFP& 458A0x sj& )] Zet
SmLe] #2¥HE AW, INH #HAl= heparin
tubedl], RFP ZA= EDTA(Ethylenediamine
tetraacetic acid) tubed] ©o} 2] 3000rpmollA
1087 4488 F "4 A INH, RFPo 5 &
ERsglon 4A¥e FEFAE 4A7 DHee 2
12A17F5<E RobA A 7|23 & INH, RFPg]
2¥Y F=E 330

3) AEST £Y

HPLC¥x, #H# F4]7](sample injector), A}}A
Z3A7](ultraviolet detector), €% ZAA 4 z8
A Adzzado s o]Fojx Waters I2ntED
2ty Al2g g o]g3le] INH, RFP Ztz}e] ¥% g
a9y =& SA3AHs

@ A A

INH ZAAle AEF A 944#2] (3000rpm, 10%)
o] A2 832 10% trichloroacetic acidz ¢
w23l (deproteinization) |71 the-  trans-Cinna-
maldehyde& #7}ete] H29A 1027 HYL o
£ ¥, o A 100 L& Waters I ZrlE 12}y
N2l FYasT. 29T Pl Pos He
sl} st RFP dle H8% 34 942e)
(3000rpm, 10&)3le €& AL methanolg &
YuERAIR ThE 100412} AE Waters =25}
£739 Alade] FYsch AU BRIz 3
2 thE 100 4L HAE FJstddrt.

® HPLC=A

INH &AA] 4 column® Nova-Pak C,i(Wa-
tersAh) & o]&3td 40C =X TP3HEA mo-
bile phase= 50mM KH,PO, ACN : isoprotere-
nol $do2, FFx FHL 340nmolA 1ml/min
9] #&(flow rate) 0.2 AJ8EQl3, RFP &3Al=
Capcell Pak C,(ShisheidoA}l) columng o]&3led
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40°C &% A&EHA mobile phase:= ACN .
0.1M KH,PO.&02, FF= 3L 340nmo)A
AL F42 1.2ml/mino. g Algstedch

@ Calibration

SigmaA}2] isonicotinic acid hydrazine(=isonia-
zid) ¢} rifampicing °]®% calibration curveAlol
A, INHE 8325 0.02-10 ug/miolA, 8%% 0.
02-50 ug/mlolA] 25 r20.9992 uj$ FEsi)
24593 RFPE ¥F%E 0.2-20ug/mld} 8%
T 0.2-50 pg/mlol X 2% rgko] 0.999¢}4 e 2 uj
< A&t F3=HUT.

4) RSN XN

A1 ¥F5%=(peak serum concentration, ©]3}
Cmax2 o), Cmaxe] T83hk= AlZH(time to
reach peak serum concentration, ©]8} Tmax&}
os}), il (o)d} Xuz o & 7% o, mi-
crocomputerAle] Pharm PCS A4tz =z 738 o]&
ste] ¥F ¥7)(half-life), &4&% A4 (elimi-
nation rate constant, ©|& KeZ ¢F§}), %
243} H3 (area under the plasma concentration
-time curve, °|3} AUCZE ok & dglen HA
Zgjo]a&l A (total body clearance, ©|3} CLtot=2 <
e ATE-8A] AAo]8-F (oral biocavailability,
ol F2 offh)& 95% =2 Fsle® (ATEEF X
F)/AUCS] Adgdes, A FgojdA(renal
clearance, ©}3} CLrg <)+ Xu/AUC 9] A4
g0z 27 FAUT, HEel uklE wsls
A1) Zelo]@ A (nonrenal clearance, ©]3} CLnr=

ofgh)+= CLtotoll M CLr& W gtog Ao

3. BAIXzZ|

EAM2E SPSS 7.5 for Windows T231P & o]
4393 ¥ T FAH ¥+ Student t-test,
HAZ% Cmaxste] A##AE= Spearman’s non-
parametric correlation® 8 #43c}. 2 +X

s g
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Fig. 1. Plasma concentration of INH observed at
the indicated time intervals after simulta-
neous administration of INH 300mg, RFP
450mg, EMB 800mg and PZA 1500mg.
Mean values and standard deviations cal-
culated in 15 patients. Peak concentration
of INH was 7.63 +3.20 ug/ml. Half-life of
INH was 2.12 +0.84 hours.
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1. INH 258

EMB, PZA$} 7 INH 300mg, RFP 450mg& &
F 588 ¥, A Hao] 0 INHe| ¥35xE W
3= Fig. 13 ket INHe Cmax gk 7.63+3.
20 ug/mlojR Tmaxe 0.73+0.22A)7F, ¥yl
A7l 2.12+0.84A)7r019ith. Kegte 0.38+0.
15hrs™'e]gls AUCE 21.87413.37 ug*hr/ml)
on Xuyx 56.22+31.46 ug/24hrsgct. CLtote
17.54 £8.89L/hr3 o] & CLreo] 2.79+1.31L/
hr, CLnro] 14.74 +8.35L/hr24] CLnro] tj-i
& AA|EYTI(Table 1). 2709 o)A SAALAS
E48 @Aet GAE BL4F A 2F ojuigl g3} A
olo] Cmax. Tmax& X3¢ F583 2Fe o]
© 43 5 Y e wE Aoz LAY
gigich(p>0.05).
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Fig. 2. Plasma concentration of RFP observed at
the indicated time intervals after simulta-
neous administration of INH 300mg, RFP
450mg, EMB 800mg and PZA 1500mg.
Mean values and standard deviations cal-
culated in 17 patients. Peak concentration
of RFP was 8.93 + 3.98 g/ml. Half-life of
RFP was 2.27 +0.54hours.

2. RFP <58

EMB, PZA<} 4 INH 300mg, RFP 450mg & =
5 B84 ¥, A7 AT wE RFPY dF5x: W
8= Fig. 29} #th. RFP9 Cmaxghke 8.93+3.
98 ug/mlo|$ i Tmax+s 1.76 £1.13A]7F, kgt
71 2.27 £0.54A)12t9 28 Kegk2 0.32 +£0.08hrs
-1 AUC+ 36.52 +14.19 .g*hr/ml, Xu¥& 31.18+
13.69 ug/24hrs¢ic}t. CLtot2 14.63+6.60L/hrgd

i o} & CLro] 1.04+0.55L/hr, CLnro] 13.59 +
6.21L/hr24] CLnro] tj¥#& =128 tH(Table
1). 2/0€ ol FAAGAE E843 Ao} A E
B4 A 23 ohfd #x} Alejo] Cmax. Tmax&
3 FFH Ao zlole LAY 5 U A
Hol & zjo|= BAF £ UATHp>0.05).

3. #x} M= Cmaxo| AatA|

INHE ¥¢E3xoz 300mg F4%8 AL AZn
Cmax$}e] 4#AAAE r=-0.514, p-value>0.05
2A AFo] FA4e ¥A=E INH 300mg Fo=2 3
A% INH 3z 8555 2= 2& ¢ F A
I Cmax7} 3ug/ml o822 ZHE = A= § A}
4% Q9o (Fig. 3), RFP& 48402 450mg
& Foigt A9 A5 Cmaxste] 4adAE »
=-0.662, p-value<0.012A #HZFo] Fo] Lpri=
A A= RFP 450mgo e #33% RFP 1 @
Frrd R3] 5o didEx 1793 8344
8 ug/mlo}&te] CmaxE HYcH(Fig. 4).

4. SHMFZ QIpt MR 4E 8 Hfof HAHA|

HA 179%F 279 FAA FEYAE B3 F
o FEYAZ A% 77)% ot drH ez wAE

Table 1. Pharmacokinetic profiles of INH and RFP in patients with tuberculosis who
simultaneously take INH 300mg, RFP 450mg, EMB 800mg and PZA 1500mg.

INH(n=15) RFP(n=17)
Peak serum concentration (Cmax, ug/ml) 7.63+3.20 8.93+3.98
Time to Cmax(Tmax, hours) 0.73+0.22 1.76 £1.13
Half-lifeChours) 2.12+0.84 2.27+0.54
Elimination rate constant(Ke, hrs™') 0.83+0.15 0.32+0.08
Total body clearance(CLtot, L/hr) 17.54 +8.89 14.63+6.60
Non-renal clearance(CLnr, L/hr) 14.74 +£8.35 13.59+6.21
Renal clearance(CLr, L/hr) 2.79+1.31 1.04 £ 0.55

Data expressed as mean-+S.D.
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Fig. 3. Correlation of body weight of the patients
and peak serum concentration of INH
after simultaneous administration of INH
300mg, RFP 450mg, EMB 800mg and
PZA 1500mg. y : correlation coefficient,

p : p-value.
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Fig. 4. Correlation of body weight of the patients
and peak serum concentration of RFP
after simultaneous administration of INH
300mg, RFP 450mg, EMB 800mg and
PZA 1500mg. 7 : correlation coefficient,
p : p-value.

Aot HEAo] Y Fxke} LA Yk ¥}
F AboldlA okEEHE AHe) Aol WAY 5 I
H(p>0.05).

o @
B lolA Aokl o) oFFety AuE § 5

A S AT 51 Bt ey ofe Fa
INH tjAtd o] 483 2}o] T PZAC 3 Ao

WA Bl DPARE FRleAe] INH okE s}
FRPdE § Aiolzz, 9Eusl AuPaidA
INH, RFP¢] el okgstsl gz & 4= ¢
o mEt @39 X8 28R A4 2o
33 9= d¥A¢l INH, RFP, EMB, PZAE =
Aol E-g3k= Aeiold Mgz AR
INH, RFP¢] oFg3t 2318 d& R ol$ 71239
Ago|ANE HA YAA 84 E= HE Sl B
AME Fasjria szt

37 FoAle) INHE B8 1-247 %9 Cmax
o =il Aoz dEA Yt H B9 ua
A= Tmax7} 1.05+0.34hrs2 APIETH F4
7t M2 g€e Husga A §°, 7 BO% olg} &
ARt Ao H st A4 2NPAE Qo sd
¥ dPFdME 9] INHE Tmaxgte] 0.73+0.
22hr 24 1A o)) B89 F57} Yoy, 2
ol F== T FARA ] o5 INH F47} 9
FE A GRS U 5 AU 44 PP wm
U AYPALA INHe] Cmaxghe 7.63+3.20 4
g/ml2A, A4RlelA INH 300mg ©% Fojgie
we] 4.37 £1.28 ug/mlEry WR Zrkidsd 3
o= o] RojEl= RFP, EMB, PZAo] o9& 3<%
7b WA EA BUTHE A& oA @ W PR oe &
B+ AAAT, AR} AP} o) H3
EFEETt Z7HEAd U olft XFo) YL
AT F= QAAT o] dPtoz P4 AEAL
= o

3 Z¥PAIA RFP 450mge INH, RFP,
PZA3} 37 Zo] RAYE 3% TmaxFe 1.76 +
1.13hr2A] o5 H7ol & x}o]& Holx| g¥gtmh
EFVV|= 2.27£0.54hrs 2 e}, 9jF2le] 34]
b Yislel wimste] A & 2ol Holx o}
RFP oF§8he £k & o7l gleg 898 4
AU F42AolA RFP 450mge @S0 2 o
e A4 37l 4-5A002 Basly 9
FR1e] 3AIZE Wejell vjg] FolA Yok B u}
A B Ao M 9=le] YEuiztrle}l fA}
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A=, ole RFPe] w534 545 RFP9 i)
A} Sz Qe A SR =] @3aty] 2avt
dojttte FAL Awyse A  + AR
chens, wkd Al A RFP] Cmaxghe 8.93
+3.98 ug/ml2A, A4 M RFP 450mg& &%
EqL 799 10.12+2.25 ug/mle] Hjgj 3k 72
A8l

s de MEAME AFE viet o] INH
o] dygEo 2 400mge HYPH o2 Bo| AP
1997'd n}EE $2ue) dFs Mg PR
Aole] INH gg3oz 400mge AAEL e
Aejoltt. ol INHe n&% Fo& AI=HE 60
ddie) JAE Ade T3 Zoizl Aoz FAHHT
AAZ g A 3HF 400mg e FoT F3HE B
oA ¥ BA7} 53] @¥gky] wioletn AZEA|,
INH 99 8o 300mge AL e ¢
=23} g ¥4 A &% INH 400mg7ix| F38
= 247 e 484 Asd 944 d7e AxE
o] AMogE g F oIt B dAFdME &
APH gz doiry| s AAFAL] AFH
Cmax o] AUoAE A0 HAT, 8 AFH
INH¢} Cmaxe}e] d#AlsE r=-0.514(p>0.05)
oj@A] Cmax7} 3ug/mlelatz BA F3=e 82
= 3 g glo] AFo| FAS AY A= INH
5% 300mg Foz2x A g FHEF Cmax
o] a}8gkql 2ug/ml olF&? XF =2¥ F e
AE g £ Ak AYHe] APEel Yof AYF
A7} 3 T A FuPFEed =3k Aol ¢
Za3e Y A uy} vl 2 FAH2
B 4 UAT A2 3 INH 35 300mg F
o7} 400mg Fodl vl YAHoRE FSAE]
EOHA Agge] B RALER WAV HE 3
W7} JLAE ey gddTrt e o Als
®c}. ol INHY diale -z oz A= ns "'
QA E AETatge] 70~80% 2 Hl&o°] &0t
I 2R glomzt INH dAlge g Aot 5
WEEE B dpvt e ¥ Hog Algdrt.

RFP: &zt MF3 #Aglo] 48422 450mg
& Fojghe 297 2% e, 199739 St
w28 g9 AHdr='® RFPY 3% 4l &%
& HF 50kg °3l FAIME 450mgE, HF
50kg olAel FAME 600mgd FHskn 9ot
ol guly oz RFP dU&32 10mg/kg/dayz
23" A2 B dE oig et s
B dAPdiXE Ad@ANA RFP  dd4sks
450mgoz YEFHo2 FAHUE A AFo| Yol
UzZ5E A4e Ju¥Fsr s 8ug/ml
=2 2Estx £ s A BAHoR o) gl
Bol, 19973 $2ve H2AY 8ol A e
RFP &3 £47} #4sictn s

AL e s 23T A B9 HiudNE )
%8 olot AFe 717 AU e F %
A ARPgout B a7 ohdwt 983 A3 o
g1 g gaes ik 9o o okt
Azte] Wslo)] e xB7HRe] Bug Mo} A7
o] INH, RFP2] tiAle] o] e H3ke 71xxje
o= oz HaFHo!® dAyd wE PP 33
oglet AlgHth. EF £ d%s HREZ oA
g.9Hol Atz o] GAE FAlo) Foahd ok
st 43 7HE Ve e AT JIBY Ba
2 B9 Llorens %2 INH, RFP2] FA|&d7}
INH9) tirbel F8e 713xs et sgn
Acocella 52& INH$} RFP9] B89 HAo] RFP
o] dAldlE P B FEoR sHou tazkd
o] 9l A= INH, RFPY] 83%r Al
wzly] de] yebdg Bustych vk Jain 5%
2 INH, RFP, PZA W&ol PZAd] 93] RFP
o] AUC7} 4819 Cmax, 8FWH7]e W) gl
Qcia st o4& FHE ©) HREZ H88HA
g Z+ AT AL dEHeE on) 9le |
3E A eAE 4& Aoz AgH.

olAre] Axtz F=el F¥FAA INH, RFP,
EMB, PZA #g 8% INH, RFP9] k533 2
#& go} FF 479 7I1zAEE ANE F AU
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I, %% RFPE A2 neig §£5840] "as
o INHe] dgdg3o2 300mgoe] H33d 3| gR=
old] gt diey] U3y A7) Bastela Algd
.

2 ¢

ATl

B3l AYFRA ot Wldnje} deksiA A
%] isoniazid(INH)$} rifampicin(RFP) 2] 48
FE RN FHsh= £33 T AYolel, 44
HEoHe AYguts ZYfxlolA INHS RFPe)
GFEFHTE YolET ojF Edlg AHPAIA
INH, RFP¢] 2% Jd&3& Yrlsiax & 978
A&kt

Chet 3¢ Y .

19979 129%E 1998d 79714 AHA-&H ol
d¥std FEY FYow W ¥AE Yoz
INH 300mg, RFP 450mg, EMB 800mg, PZA
1500mgg o}3 A4 308 g3k 0, 0.5, 1, 1.
5, 2,4, 6, 8 12A124Ro] J¥E Al3Pste] EAYolA
INH, RFP9] ¥= & 243101 AW 124759
47k A0 BotM Y& V1EEn FEE S8}
fict. INH, RFP9] s%24& high-performance
liquid chromatography (HPLC)E& o|-8-51%t}.

# o

tg@x= INH 159, RFP 1790| |8e] &
Fire 3341(24~57), HF AL 58.3+13keg
(41.9~84.5)¢]on FUiul= 9 : 8o)ict.

1) INH #=}

INH®} Cmaxs 7.63+3.20 ug/ml, Tmaxy: 0.73
+0.22hr, ¥ZFuA7le 2.12+0.84hr, Kegte 0.
83+0.15hrs™'oj%lon AUCE 21.87+13.37 ug*
hr/ml, Xu¥ 56.22+31.46 ug/24hrsir}. CLtot
< 17.54+8.89L/hr, CLnr& 14.74 £8.35L/hr,
CLr& 2.79+1.31L/hr 241 tjFo] 7to 2 gjAly]
%ict.

2) RFP #A#}

RFP2} Cmax¥ 8.93 £3.98 ug/ml, Tmax: 1.76
+1.13br, F97)= 2.27+0.54hr g2 Keghe-
0.321:0.08hrs"'ojglon AUCE 36.52+14.19 ug
*hr/ml, Xut 31.18+13.69 ug/24hrs9it}. CLiot
+ 14.63+6.60L/hrglx CLro} 1.04+0.55L/hr,
Clnro] 13.59 +6.21L/hr2A] tjigo] 7log tj
Al ATt

3) ¥4 AFY HuPFExe] HBBAE INHe
78 r=-0.514, p-value>0.05¢]¢3, RFP¢] 7
% r=-0.662, p-value<0.010]¢{c}.

4 8:

INH, RFP, EMB, PZA #&-8¥o 3 xgu= 3
Aol X RFP& Aol opa §3 2do] Yasin,
INHE 3H% 300mg Fo2% ol4ae Au¥zy
= TEER @=lolA INH 8% 400mghic)
300mgeo] HFE 2 %= FF Yad7rt "as)
gjgt Alz g}
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