A3 A A27d A2 E 133'\'138 (1983)
Yakhak Hoeji, Vol. 27, No. 2

Nalidixic Acid2} Probenecid?| &%) #HE /£H

s % ik
LI NS g N
(Received February 20, 1983)

Jun Shik Choi

College of Pharmacy, Cho Sun University, Kwangjoo 500, Korea

Drug Interaction of Nalidixic Acid and Probenecid in Rabbits

Abstract-The interaction between nalidixic acid and probenecid was studied pharmacokinetically in
rabbits. The blood level and the area under the concentration curve(AUC) of nalidixic acid administered
orally in dose of 100mg/kg was elevated by the coadministration of probenecid. Probenecid inhibited both
the urinary excretion and the biliary excretion of nalidixic acid. Therefore, biological half-life of nalidixic
acid was prolonged by the coadministrarion of probenecid. It was considered that the coadmini-stration
of probenecid is more desirable than the single administration of nalidixic acid for the therapeutic effect.
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T35 v, probenecid= RFEBIMIGER" 2 2 Ay VL HREA A BHlbE ABY
o2 WHA ks g}, probenecide} R gEHyte] MAEAC 33 72 E penicillin,?
sulfonamide,? dapsone,® indomethacin,®~”' chlorothiazide,® salicylic acid,” para-aminosalicylic
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NA By et ik Wadst ot

R B /7 &

WERH L nalidixic acid (Hong Sung Pharm. Ind. Co) 2} probenecid (Hong Sung Pharm.Ind.
Co)+= tillifhE, borate, urethane, toluene ¥ JHAFRZES FIEME(HARZD S Hlds A&
slet.
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m#, R H Mthe] NA ER—QA8 fEEFE Tl AHS3e BE 2,040 Lkgd] HHEERT &
B2 R0 oF 20417k A A A7 —r(%” o) 20% urethaned FRTIL4(4mg/ke)dhel  [iBEAl 7]
I EKRE TEW fel ZAAR F TS Edie v Fa2Fastd e =247
P Bl bR A8 (ureter) o] 3_‘ Zlof Bl ﬂi T (22 gage) B A1QlEte] 1A 7E A0 ® 6A7AA RE
ooty s =qt RS Erfge obe) Blste] MBS %EM]E‘ gl (22 gage) & 4§l
of 147k ZkA o2 6A AR i< Retgleh e L8 2 KIRER (femoral artery) o]
REPBEEL 5 204500 A 8] 64 715 gk #RIfstg) o] NA¢ %HLLI'(L«J*L Mcchesney 5-o] 3%
A9 E A4 Qe
Pharmacokinetic Parameter2| H&— i [/ J%)5 il Fnif% (AUC) 2] #}e  trapezoidal rule
4839}, probenecide} {JFFARYELRGS] NAQ] #HLIE G| 7b7hx] 2] HI%HFI S (comparative
bioavailability) & [f® Cdtlco/[§fCdeIsx 1004 0.2 ¥ T3k olrlel4] C= NAg [hig
M, = A7E, co= DEFEREL s BUBEYHLE- el o). 7] ek pharmacokinetic parameteri= [fif
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Probenecid?| #3820 25t NA2| mri@E #{k—NA BB 2 probenecid {fF#LHL
ol ek NAS] A zbE®= Fig. 13+ #+gkcl. probenecids} m:ﬂagz;taﬁg-o] NAY [igps #
P F 0~GAZE Abeloll A NA Bpefilss nch 312 Egkeh. 58] BB 3 208, 40%, 60%ol 4]
= probenecid{ifffoll ¢l&] NA2| fiehyfsrl HEH: (0<0.05) 97 @instaich. 803 o] Fol Al
T e s get BEK T e okyglch. NA BEEELEC A% peak point7} 90%-
(8.020. 62pg/ml) o] 41 v} probenecid s} {1 FlEHiLHEe] A1 & 60%(9. 1240, 88pg/m) o 2 ffi=] 2
oh. 604-wie] NA BUB#IALe] J ¢ fphiies 100%2 st @ JRFEEte] §9 e
BRI 123.0% 2 st o (p<0. 05).
Table I—Effcct of coadministered probenecid(100
mg/rabbit) on the bioavailability (AUC)

of nalidixic acid administered orally(100
mg/rabblt) in rabbits, #

Txme(hr) 7 Control w1th Probenecid
0~1 3.7-0.36 4.6--0. 44
1~2 6.710. 62 8.1#0. 85*%
2~3 5.34:0.51 6.3+0.72
. ; . ; . : 3~4 4.1:0.50 5.14£0.61
v a~5 3.1:0.43 4.340. 55%
5~6 2.3+0.37 3.6+0. 50%
Fig. 1-Semilogarithmic plot of the blood nalidixic B ,Q J
acid administered crally (100mg/rabbit) total
with or without probenecid (100mg/rabbit) 0~6) 25.2+2.79 32.043. 67*
in rabbits. Each point represents the mean AR 100. 0 127. 0%
of 6 individual experiments. Solid lines —
show the gross tendency of each data. # Mean value+S.E. (ug/ml. hrs) of 6 experime-
*Significantly different from the control. nts. AR: Relative bioavailability(%). *Signi-
(p<<0. 05). ficantly different from the control. (p<{0.05)
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Probenecul {#Fﬁﬂﬁoﬂ o|8t NAS| FB%zE ﬁﬂ;—probénecxd!l Hﬁﬁ&gﬁoi] .46]— NA; AUC

8= Table I} zrokvh. probenecido} {f F#Eilol <8l NAl FIFskzso] % H: (p<<0.05) 9 A
Bins 955 4 4 vk 6AZAA S AUCE  HmELELEe] 4] 25, 2+2. 79pg/ml-hrs, {}iH]
of Al 32.043.67pg/mlehrs2 o] & MMMWFIAME (%) 2 st vwl BB o)
127. 0% (p<C0. 05) ©] 9 =}

Probenecid {fR#gs0| k3 NAS| Rehpkitt #4{k—probenecidsl (Ffiffite] gt NAY &
“telo] gk (renal clearance) ##{f= Table II 9 Fig. 29} 7rgkc},  1~24] 7w LT L e
T Adetae o=k JiMEREEEe] glol WREHAELY tadt HEM (p<0.05)UA WA=
Ak 0~1gl 1~24 7k Apolef Al o] BEbelof gl fifizl 24] 7k 9 o] wla] W xps} 2 A1
Pigglge] wsbare] AL 28l afllol Ale] pirbiss W RPEIES A A Al 2& gtolul Al zby o}
dobAl S el el Wl B b ol sl 241 b ol F o) W Felel Wil W ¥ 5le] Table II
o] 11314 J P ol el WARRHLG Al 3, 28ml/min, (EFHEFELE] 4] 2, 86ml/mino]
olvh. o] ZLY-y probenecid<s JREFILG A &% < 4 ook

=

Tablell—Effect of coadministered probenecid (100mg/rabbit) on the renal clearance of nalidixic
ac1d qdmmlstercd orally (100mg/rabblt) in rabbxts

Control w1lh Probcnemd
Time ¢hr) — — i o S

CuV Cb CLren Cu-V Cb CLren
0~1 6.7+1.1 7.44:0.75 0.91 7.54:0.9 9.14:0.88 0.82
1~2 117416 6. 1:1:0. 48 1.92 12.5--1.7 6.94:0.81 1.81
2~3 13. 32,2 4.5+0.53 2. 96 14.24+2.5 5.6:£0.62 2.53*
3~4 13.042.0 3.67:0. 47 3.62 14.9£2.3 4.5::0. 60 3.31*
4~5 9.1+1.5 2.6:20. 39 3.51 1L.741.7 3.8-:0. 49 3.08*
5~0 6.1%1.2 2.0::0. 34 2.04 7.440.8 2.940. 50 2. 54%

AMV 3.28 2.86%

#. Mean value+S.E. of 6 experiments. Cu; concentration of nalidixic acid in urine (gg/ml). V; volu-
me of urine excreted (ml/min). Cu-V; amounts of nalidixic acid excreted into urine (pug/ml).
Cb; blood level of nalidixic acid (ug/ml). CLren; renal clearance of nalidixic acid (ml/min).
AMYV: average mean value for 2—6hrs. *Significantly different from the control (p<0.05).

Probenecid {80} k8 NA2| mt -
Peitt (b —probenecid {Jj fHHy Gl 2]k NAQ]
ISR <Fe) of gk (biliary clearance) 8k
Table III 9 Fig. 29} 7+9kv}.  probenecidi=

G

Ciearancaimi/min!
mn

NAS} &Pk of =7 b H R (p<C0.0D) S

DA HBRIAIZ) o] 64 ZEAEA) o] ] IR J{_l (_1?
:—Y: 31 Oa E\:}:é——\‘— "{Z%&E‘@#i:o“ Lﬂ 6” *]:‘%\{ﬁ: <p< T Control with prob::;.A ‘ Control with proben,
001) S)J\?ﬂ ?@éd’\/&] :22:}\1;]'- probcnecidB} NA‘QI };‘I- Renal clearance Biliary clearagnce

Mol W BF o3 gk BRI o 2l A (p<0. 05) ¢l Fig. 2-Effect of probenecid on the renal clearance
} s - ; (CLren) and biliary clearance (CLbil) of
Al Al et BRI <Ee] el gk (p<C0. 01)e] nalidixic acid. Data are presented from

e o gk (Hh & oA 28 & 4 . Tables I and III,
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Table III—Effect of coadministered probenccid (100mg/rabbit) on the biliary clearance of nalidixic
acid administered orally (100mg/rabb1t) in rabbits,

Control w1th Probcnecxd
Time (hr) - - e - - —

Ch- V Cb CLbil Ch-V Chd CLbzl
0~1 6.34:0.91 7.4.£0.70 0.85 5.2::0.75 9.1+0.88 0.75
1~2 5.04£0.48 0.1 £0.183 0.82 3. 710.52 0.9:0.81 0.53
2~3 4.540.42 4.51-0.53 1.00 3. 3:£0.15 5. 6k0. 62 0. 60*
3~4 3.34:0. 39 3.6:40.47 0.93 2.5:+0.37 4.54:0. 68 0. 55*
4~5 2.74:0.33 2.6.+0.29 1.02 2.04-0. 32 3.820.49 0.53*
5~6 2.240.29 2.0-0.34 1.08 1.540.22 2.94-0. 50 0. 52%
AMV 0.95 0.55"

#; Mean value+S.E. of ¢ experments. Ch: concentration of nalidixic acid in bile (zg/mD. V: volume
of bile excreted (ml/min). Ch+V,; amounts of nalidixic acid excreted into bile (xg/ml. Cb: blood
level of nalidixic acid (pg/ml). CLbil: biliary clearance of nalidixic acid (ml/min). AMV:
average mean value. *: significantly different from the control (p<{0.01).

Probenecid {#ﬁﬁ?ﬁﬁéml {&s} NA2| Pharmacokinetic Parameter2| #{t—probenecid {J{ i

Bilel o] gt S84 R parameter?] #ifk = TableIV&} Zgkeh. FREMEIE #ET ok At a, 8
2 Ktk PrObeneCld Drmeel oe) wAE e 4 e vieh olieh, BKGEEEY K.t FH
Pegfgell 4] ok 7b Hinstd et HEMAT AL 01"4 ek EERAAEI thee BIBE BN
Al 2.56br, PRRISEEARC A 3.16hro] Lo m fnae BHETFOI A 90o] A WEFelA 60 R
35 9l vk (p<0. 05).

Table IV—Effect of coadministered probenecid (100mg/rabbit) on the pharmacokinetic parameters
of nalidixic acid administered orally (IOOmg/rabblt) in rabbits.

Parameter Contr<ol with Probenec1d
B 0.270340.0124 0.2191:+0. 0158*
a 2.140040. 0692 2.0794540. 0941
Ka 4. 788140. 224 5.34194-0. 342
K, 0. 8788+0. 0755 0. 8751+0. 0692
Ko 0. 6768+0. 0543 0. 80280. 0775
Kis 0. 8644 10. 0611 0.744240. 0523
tks 2.56:40.12 3. 1620, 21*
tha 0.32::0. 03 0.3340.02
fmax 90.04-5.1 60. 013, 4%
Chax 8.00. 62 9. 1-£0. 88*

#Mean value£+S.E. of 6 experlments Dlmcnsmns of a, f, Ka, Kz Ka and Km are hr™!, t4 5 and ¢4«
are hr, fmax is min and Cmax is pg/ml. *Significantly different from the control (p<{0.05)

=23 ®
Probenecide} NA#}o] ofE4 3 2189 Aok 3}l 9l B 4w R &njo s A=eslgdrl. NA
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o] BEelolates 9 s Al Felo]gtaE probenecide] {if ol o8] HE: (p<0.05)UA
& (Fig. 2) sty oml, HRINFIFZA (Fig. 1 9 Table I) 3l &4pBRy42Ei (Table 1V) = 27}
S7F e A4 ook 2 AdE v FEFo] g probenecide] @ Az dx
3t ch. & indomethacin®] BF4pip® oF 3wl 47 o] probenecido] ©]3] 214]5 ¢l o v] methothre-
xate?] YFFEPol A FehA ks, FFu] A9 probenecid W -Eol 9 Zat T, o,
o)A =] gl v}. furosemide® ] 4 F% %% probenecid W go 2]z F-rba it

ol 9}k M8 Fgshel - wl, probenecidiz ilf\/{ﬂ]fﬂ'ﬁ'ﬁ}{lﬁ R oskgmj A spAel A NAg)
Mgy A5 3hel, = Astz NA 9l3rgy) 3ojx s peak tme(fn,00] w&sgvlz A}
¥ Fig. D, =g o]k sk o o Alwl Lt °ﬂ ’éﬁ‘-ﬂ Wbt ) E B Ko (Table 1V) 7] %]
= AR A vk Lk

Probenecid7} o] #}3to] NAe] ANzl o &2 A& A0 ejshe] NAZ] $rdfel ¢
b Zlo] mpibAsbohan Abm] vk

s E

HiRel Al #m s (F#ELE probenecid7t nalidixic acide] feffpeob FIFAACA, Rl psybk
i, EAERREI oA KR st Aok

1. Probenecidi= nalidixic acide] |jirh)s W 0~6A) k7= @) FIBI4k4i(AUC), A48 YyzRag
Wy 0% HEEIA A 2

2, o]+ probenecids} nalidixic acid®l JR 2 BSH-HEM-S- HUIEIA A7) w) 4to] el

3. ulz}4] naidixic acid #yHiUH: probenecidZ- {Jf[dto] 2)a] nalidixic acid #gge] {5kt 1)
fpd b sl ot

Tow Aol sl A FAGUo R EHFA A FU G FgAG HRM gy
Wk A 4% RAE v
bs Rt
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