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Pharmacokinetics of Lithium Carbonate in Rabbits with

Experimental Renal Failure
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(Received July 10, 1985)

The pharmacokinetics of lithium carbonate were investigated in rabbits with
folate-induced renal failure. The blood level, the area under the blood concentr-
ation curve (AUC) and the biological half-life were increased significantly, and
the urinary excretion was decreased significantly compared with those of nor-
mal rabbits. Correlation of serum creatinine concentration and AUC, biological
half-life, and correlation of creatinine clearance and renal clearance of lithium
carbonate have linear relationship respectively. In short, dosage regimen of
lithium carbonate is considered to be adjusted in the dose size and the dosing
interval by degree of experimental renal failure.
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RBEMHE A5 (MERS), FE(E. Merk), A3hte&(FE—ik), dAts £ Ed
(E. Merck), creatinine JIERH AW set(FWLHZE), folate(WIE(LER)S T A

REHE-LAT BHTAA ALY BE 2.020. 1kgo] BEREE &5 6vF2]2 314 0.3
M eladgavdeFde] 5%7 slxE =43 folate!® 105mg/ke, 210mg/kg, 350mg/kegS
ko] vhrol BgRstn, o 24 AAAZ F(E FF) 20% =R AE ETHEHG
ml/kg)ste} JEEA 71, REE TEN Slo EEAZ F TEHE EPRE vt S22
Sto] B S =E A7 hE RARRE A ZeldAal %1(22 gage)E At 1417k 744
L2 A A RE HEEE e, mK-E 22 & KESKAA gazlE 20mg/kgs Hig
Mol B % 258004 84S Bt ed, BANES 2bREE Andisen™s]
Fikel ¥dle] AAFFFrE2Ar|2 HiEstydet. Serum creatinine HI%E-2> Dubach and
Schmidi*>s} Baker and Miller® 2] Jpzol] #slglon, Jelliffe’ o] kg o]§ creatinine
clearance® 3459l c}.

Pharmacokinetic Pammétergl HE—mhEEmE TEE(AUC)e] &S trapezoidal
ruleg #8319 0w, ehAle]lE 9 renal clearance(Cl,,,) & CuV/CpAoz e Tt o
71914 Cuk w9 RaE(pg/mi), V& RE(ml/min)el=, Cpe w4l M
¥ (ug/ml)olc}. Creatinine clearance (Cly,a)® 80/Co—72 o238 F3ct. of 7oA
Cst creatinine®] & E (mg/dl)olc}t. 7)€} pharmacokinetic parameters= Ifi-FBE#H
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£ &% residual whlo] 9J3to] 2-compartment %xllo] t-AlAA FHEEA
KaRR o 28
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Figure 1—Semilogarithmic plot of blood level of lithium carbonate administered
intravenously in rabbits with folate-induced renal failure.
key : A, folate 350mg/kg ; B, folate 210mg/kg ; C, folate 105mg/kg ; D, normal
%, Significantly different from the normal (p<0.05)
% %, Significantly different from the normal (p<0.01)
Each point represents the mean value+S.E. of 6 experiments.
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Table I-The Urinary Excretion of Lithium Carbonate Administered Intravenously
in Rabbits with Folate-induced Renal Failure.

Dose of folate

Normal

Lme 105mg/kg 210mg/kg 350mg/kg
Cleen Clren Cleen Clren

608 - 36.3522.67 13.540.98 3.67+0.24 0.97::0.08
120 29.08::2. 05 10.78:£0.97 2.830.19 0.90:+0.07
180 21.04:£2.13 5.62::0. 38 1.98:£0.18 0.69::0.05
240 11.67::0.98 2.62:0.21 1.03:£0.18 0.39:-0. 02
300 9.72::0.83 2.60:0.23 0.79:0.06 0.87:0.02
360 9.46£0.79 2.5420.19 0.76::0.05 0.53::0. 04
420 9.32-0.81 2.52::0.20 0.67::0.06 0.28:0.02
480 9.14:£0.74 2.39:£0.17 0.63:0.07 0.25:0.03

AMV 16.97+1.51 5.33:10, 48* 15410124 0.52:0.06%

#, Mean value+S.E. of 6 experiments.

%, Significantly different from the normal (p<0.01)
Clien=Cu-V/Cp '

Cu, Concentration of lithium carbonate in urine (pg/mi!)

V, Volume of urine excreted (mi/min)

Cp, Blood level of lithium carbonate (pg/mi)

Cl.cns Renal clearance of lithium carbonate ‘(m!/min)

AMV, Average mean value of renal clearance from 0 to 480 min

ume of distribution(Vd)-& EFERBAN R} 28 25 BASAEH FEES A%, &
YRR (the) ol oI NE EHIREE(L. 02£0. 39hrs) e} folate 105mg/kgoll Al 291(8. 15
+0.73hrs), folate 210mg/kgoll 4 3.4} (13.86%0. 83hrs), folate 350mg/kgeoll 4] 4.6¥(18.
73+0.98hrs) 2 R AT olHT A4 L BHEEE F4o04 KT Halking Vo] EHRI
digoxin$] W72, Browns®o] %3] cimetidines] EWHIRREBN P98, LarssonF®0] gk
3k cimetidine®| $EFE WL 5 HR —BEA.

Folateo] 215t HiE=Ers Serum Creatinine Concenfrationn} AUC, Biological
Half-life 12|11, Creatinine Clearance2} Renal Clearance2] BR{E—folates] 2131 B
EE=Er: serum creatinine concentrationi'f} elalEl & ol AUCS 9 B Fig.29] y=27.65x%
+22.73 7ol AAHel HBEBHR(E=0.925)% 7}z, serum creatinine‘ concentration s}
E}al2] 5o biological half-lifeste] BIE: Fig. 3] y=9.305x+0.5548} o], AA=ql
B ®R (r=0. 897)%_'— 7} R}, =3 creatinine clearances} E}Al)E-9 - renal clearance$k
o BifRE Fig.48) y=0.163x—6.0783 o] Az AAddd HHBHEES 3. ol
T BREE Bwols Eikd Roberts'0o] Hge, ShimE'*~'2¢ W%, Dandekars*”
2] Bige, ElaL serum creatinine concentrations} gentamycing] half-lifes}¢] iBBIRIRE
2823 Cutlers®9 Bt (Gt —FKslhgich.



F September, 1985 ok A & 3 A 117

Table II—AUC of Lithium Cabonate Administered Intravenously in Rabbits with
Folate-induced Renal Failure.

Dose of folate

(Eillgl; Normal
105mg/kg 210mg/kg 350mg/kg
60 #13.104+0.96 16.07+1.02 19.02+1.31 20.26+1.76
120 5.84+0.43 7.3710.65 10.07+0.93 11.010.92
180 4,93+0.38 6.54+0.59 9.1940.89 10.33+0.97
240 4.38+0.41 6.0740.61 8.621+0.82 10.03%1.01
300 4.1140.33 5.5740.47 7.93+0.68 9.56+-0.86
360 3.61+0.27 5.07+0.43 7.41+0.71 8.98+0.79
420 3.10+-0.28 4.63-+0.39 7.11+0.69 8.39+0.78
480 2.72+0.21 4.1840.40 6.64+0.67 7.94--0.66
Total value  41.79-+-3.85 55.50+4. 97* 75.9946. 54** 86.50-8. 93**
Percentage( %) 100.0 132.81 181.84 206.99

#, Mean value+S.E(pgg/m/. hr) of 6 experiments
%, Significantly different from the normal (p<0.05)
% %, Significantly different from the normal (p<90.01)
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Table III—Pharmacokinetic Parameter of Lithium Carbonate Administered
Intravenously in Rabbits with Folate-induced Renal Failure.

Dose of folate

Parameter Normal
105mg/kg 210mg/kg 350mg/kg
Cl creqe. (mi/min) # 159.66+13.71  63.17+5.94* 48.94--4. 104 48.174-4.91*
Serum creatinine
concetration(mg/dl) 0.48+0.05 1.14-+0.09* 1.43--0.13* 1,450, 14*
8 (hr™1) 0.172+015  0.085+0.013* 0.050+0.006 0.37+0.007*
a (hr™t) 5.480+0.674 2.821+0.376% 1.988:£0.324* 1.748+0.297*
Kyp(hr) 3.148+0.253 1.653+0.175* 1.087£0.098* 0.95440.87*
Kothrt) 2.043-:0.185 1.017+0.093* 0.8310.091* 0.744-+-0.082*
ti28(hr) 4.0240.39 - 8.15+0.73* 13.86+0.83* 18.7340.98*
vd (mi) 1973.4+97.5 1618.3189.2 1435.2:92.3 1350.7+76.9

#, Mean value=S.E. of 6 experiments
#%, Significantly different from the normal (p<0.01)
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Figure 2—Correlation of serum creatinine
concentration and AUC of lithium
carbonate administered intraveno-
usly in rabbits with folate-induced
renal failure.
y=27.65x+22,7(r=0.925)

Figure 3—Correlation of serum creatinine
concentration and biological half-
life of lithium carbonate intrave-
nously in rabbits with folate-in-
duced renal failure.
v=9.305x+0.554(r=0.897)
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Figure 4—Correlation of creatinine clearance ané renal clearance of lithium carbonate

administered intravenously in rabbits with folate-induced renal failure.
y=0.163~6.078(r=0.871)
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