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Effect of Renal Failure on Pharmacokinetics of
Carbamazepine in Rabbits

Chong Ki Lee®, Hyun Jin Park’, and Heng Nam Cho”

“Kwangju City Health and Environment Research Institute, Kwangju, 502-240, Korea
®Chonnam National University Hospital, Kwangju, 501-757, Korea

The pharmacokinetics of carbamazepine(100 mg/kg, oral) in the folic acid-induced renal failure rab-
bits was studied. Renal failure was induced by the i.v. injection of folic acid (50, 100, and 200 mg/
kg). At folic acid dose of 100 and 200 mg/kg, the serum creatinine concentration (Scr) and blood
urea nitrogen (BUN) increased significantly compared with control rabbits. Plasma concentrations and
area under the plasma level-time curve (AUC) of carbamazepine increased significantly at folic acid
dose of 100 and 200 mg/kg. The elimination rate constant (Kel) of carbamazepine decreased signif-
icantly, and half-life (t,,) of carbamazepine increased significantly at folic acid dose of 100 and 200
mg/kg. The serum creatinine concentration (Scr) correlated well with AUC and elimination rate con-
stant (Kel) of carbamazepine, as well as BUN with AUC and elimination rate constant (Kel) of car-
bamazepine. These results suggest that adjustment of the dosage regimen of carbamazepine is desirable,
and serum creatinine concentration (Scr) as well as BUN can be used for adjusting the dosage reg-
imen of carbamazepine in renal failure.

[_] Keywords — Renal failure rabbits, Carbamazepine, Folate, Pharmacokinetic parameters, Dosage

regimen

F}2xlolA 92 A =1e3) g2 SAld o}
Bl A EA abal o) 9]9) zbda AbA}AA
5 5ol Wo| 2o)x FFo|vh'? HFFo|A] SRR
AZ Fso] 2-8X7kAM HIYFTFES e,
A= 87247 el e, TR H RS 75%7 ol
32, Zhel A AR epoxides}t RHA] EAE o)
e, vjH A e} A F2 9F o widEe Y

HAAAM AAsNAY] FEFE T8 gnE 2
b 2 ol AR Qs AlWEEir) wWass
oFEo] Wil & o2 widEE OF 9 2 YA
7} Aol &2 =] Foi¥l FE2] dAp) AL
= glony ™ wal okulahgo Wi} 9l& 4 Q)Y
ol ? Jejme s BRlAE LM E
Algt B4l BhgS Fiz o= 47t gl7) wl e

@AIA A} 01B7 |
BFA AT FHYE 898MA BAEA AT4
) 502-204
TEL. (062) 375-9340

92

Fol g, Foi7td 9 FodA3 ef FEFe] 4E
248 A1%3] Tk gk dvAle IHRAE @
o] AM-HE F1EuuAlge] FEEFTEES] Wt
Zo} TDM (Therapeutic Drug Monitoring)& A3 3H=
A F2 QF0E wiAdEE FEolEke HS A
ghale, AAsA 5=, FAT Feoleld FE,
A% 24 ALBUN), 183 HERAEE 5
4524 meEE T8lL, oF £584 Jeh|
Ele}l it etx|ole] A3RAE FESL 7H2
vl g o) FoiA Fol| =8-S FuAb ek APF
2 B8 ASsiglen, A L BEEE
Al(folic acidy AHE-315ic}.

AME, Mot ™ 717]
FrEwtaiAld (A <), 94, e ES, 22
5, g g @A), dAERe,



FhzulebAe] A eel Bg el o3e

3 FAA ), 123 I eleld A4 A A
E 9l BUN =44 Ao ’ii(ﬂ'&xﬂ"-‘:) oo ARE3}
ReH, FAM717|2% UV/VIS §35 237 (Varian
Co., 35), 255} AA7)(Branson Co., 1), S5
U= (Stoelting Co., ¥|), &8 (Bamnstead Co., T
=) 2 AAER) @A) 58 ALk

Al
=

]
14O

=

FFA BARAQTY TSR AT A Hopat
<> AF 20+0.1 kg A5 New Zealand Whited] £
AE7 & AFFA FFsEA 2447 BAA)
F, 25% Felst 4 mike FEFALele] vlHA|7l o
o, IR AR F S-S0 E 5| Zelodsl
23 gagers AFlslke §°“£ AFsted e, F5t
g W] AN EPE AU Easlgs
E 3t B33 —r‘)’d‘:}.

My FY L ofEF0

27 enlelE 1702 o], Ad 24417 A 03
M ERARPALVIERAG 59 (w7l HESE ke g4l
19850, 100 F 200 mgke®] SO zH7t E)
AR FALsk AR A o] Ev)o
7h2nlebE 100 mgkgd ATE Folsidch AT
Fodsk F 025 05, 1, 15, 2, 3, 4, 6, 8, 10,
12, Z2]3 2427k A Psel QAR 3 €4 05
miE A3, FeiAl GHe EMA 7R YETe] B
IS

Ft=HiOtRE 2

Kim 52] W' $4gs}e], FgAE 05 mbl 0.1
N dAAd 50 wet F22EE 30 mE 78k =
3] £ 53§ dAEesly, £22 AA 9
FREEIFZ 20 mE FH3l ﬁ*&oﬂ*ﬁ Z1zA)
E22XEE AAT -‘? Ak A ek 3.0 ml
o] 283 mmol|A HEkES Aoy —«!J-E——
Astdo}

Jl}l- l-ﬂ.l s n[o r-|n:

I OlE|H 5= &3

Aokl A4 AA AEZS o]&sle] Jaffed]”
2= ZAIY S, AAEA 05 mE He A -
A Al @ =ZBAE 0530 @410 ml £9) 40 miE
Hol 2k E33e] Aol 2087 Wk=]gk o 3,000
pmel| A 1087 1A EE)sle] AR 30 miE o]
AR sl w2, FEloleld FFH (5.0 mg/dl) 3.0
mle} W24 Aj @ FHAE 0235 ¢/55 ml £9) 30
miZ F3 o5 A FFY, 223 28 AN
04 N _’_./\]-3‘4_1,}.12 }\]oﬂ 1.0 mlé'_ 71—7_}— ldo-] ;g_- a—‘:

o] F ohe AeelA 2087 WA & s 520 nm
AN FFEE 2T, A FREEEY FRE
x5, A0l 25 A FF ol FE(mg/dhE T

Y 244 (BUN) 5H

BUN £44 A AEE o] Indophenoly ™2

2 2ok &, AAER 0.02 ml, FFH LA
22 30 mg/dl) 0.02 ml, 22T 2N EFH5) 0.02
miE 3 oL, o7]e] EAAIN (urease 70.04 TUS
0.12% sodium nitroprusside® 103 mlell =21 7)) 2.0
ml & 27 ¥3 2 3151 F 37°CoA] 1527 The-
%}"ﬂﬁ} 2ol AAAd (sodium’ hypochlorite 0.06%
ou) 20 mlg‘ 71—71— i’. zl- ;o:;@].a‘]- 15_5_'_7‘1- 37°C°ﬂ
M 7Rest B, 60 ool 3 580 nmell A E5%
=5 23 A FH=ETY FHEx30, 9
Ao 23e BUN (mgd)e F5e

Jl)h I=0

AEZEEN 2N U SHXI

FE& 2R BAL Lagrange methodS A3+
LAGRAN computer program™”& o]-83)9ic}. T3k}
A%} B4F SFBFE AL T BAAUOS At
9% F4e| % ©4F Zel7] 919 LAGRAN 2=
230el o) ANSLER, AU T
Aol sl Faeln, 2ASEARKeDE 249 3
FE5E9] regressiomi-Mell &3] Faledv.

avc=| ca M

0
ty,5 = 0.693/kel 2)
EE A9 A= g BEARE BA5K
27, ANOVAHM] 2 WA gt v, 7} sleju]E

2] F9A) #HA-L unpaired student’s t-testl| A p Zkel

20

T L4

R

2s f/’x [ \% i‘

< f e T -

o iR ~—- = — ;,L -

© ;'l)“ é\\\u\r I* . ‘l
Soptit T
@ f,— T .

[&] iv - O

5 .1 - £

Q i - T
m ° | e
I 3
(72}

©

0 g

Time (hr)
Fig. 1. Plasma concentration of carbamazepine (100 mg/
kg, oral) in rabbits with folic acid-induced renal failure
Key: O ; control, @ ; folate 50 mg/kg, H; folate 100 mg/
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Table 1. Pharmacokinetic parameters of carbamazepine in rabbits with folic acid-induced renal failure

Folate administration

Parameters Control
50 mg/kg 100 mg/kg 200 mg/kg
Ser (mg/dl) "1.0240.67 2.36+0.76 4.43x1.07%* 6.54+1.26%*
BUN (mg/dl) 27.5+7.61 32.7+9.40 46.3+10.0* 60.2+11.4*
Kel (hr™) 0.051+0.007 0.050+0.007 0.034+0.005* 0.025+0.004*
t,, (hr) 13.47+£3.45 13.64+3.90 20.42+4.51* 27.54+4.87*
AUC (ug-hr/ml) 183.2+41.8 214.2¥51.2 451.0+87.5* 635.7+125.7*

. Mean=£S.D. (n=6), *; p<0.05, **; p<0.01 compared with control, Scr; serum creatinine concentration, BUN; blood urea
nitrogen, Kel; elimination rate constant, t,,; half-life, AUC; area under the plasma level-time curve
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Fig. 2. Correlation between serum creatinine concen-
tration and AUC as well as elimination rate constant of
carbamazepine in rabbits with folic acid-induced renal
failure
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