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A Biopharmaceutical Study on Ampicillin in Pathological Animals

Abstract—It was to investigate the absorption, excretion, protein
binding of ampicillin in the pathological animals pretreated with
carbon tetrachloride and mercuric chloride. The absorption of ampicillin
was not affected in rats with damaged liver and kidney as compared
with that of normal rats. The blood level of ampicillin after oral
administration was increased significantly in rabbits with damaged
kidney and liver. The blood level of ampicillin in rabbit with damaged
kidney was more increased than that in rabbits with damaged liver. In
severly damaged rabbits, it was more increased than that of mildly
damaged rabbits. Urinary excretion of ampicillin in pathological
animals was more inhibited than that of ampicillin in normals.

Hepatic excretion of ampicillin was accelerated in rabbits with
damaged kidney. However, in rabbits with damaged liver, it was
inhibited as compared with that in normals. Protein binding of
ampicillin was slightly enhanced by the various concentration of carbon
tetrachloride and mercuric chloride, respectively. The results suggest
that the increase of blood level of ampicillin in pathological animals
was due to the inhibition of renal excretion.
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sl ——ampicillin(FA 3 A 228, 4Bt REEE 18, S3EE 18), phos-
phomolybdic acid(Merck), turethane(F1), GOT set(Sigma), GPT set(Sigma), PSP set
(Sigma), visking Ube(48 angstrom, A.H. Thomas Co.).
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Table ] —Comparative absorption ratio of ampicillin in
small intestine of rats pretreated with CCly and HgCl,.

Time Normal Mild Severe

(min. ) Li Ki Li Ki
co-ct AR co—ct AR co-ct AR co~ct AR co-ct AR
30 0.035 7.00 0.034 6.8 0.036 7.2 0.031 6.2 0.034 6.8
60 0.085 17.0 0.076 15.2 0.08 17.0 0.080 16.0 0.075 15.0
90 0.121 24.1 0.112 22.4 0.120 24.0 0.110 22.0 0.110 22.0
120 0.156 31.2 0.142 28.4 0.156 31.2 0.140 28.0 0.142 28.4
150 0.191 38.1 0.180 36.0 0.190 38.0 0.172 34.0 0.176 35.2
180 0.207 41.4 0.200 40.0 0.204 40.8 0.191 38.2 0.195 39.0

Co: Initial concentration (0. 5mMol/l)

Ct: Remaining concentration at each time.
AR: absorption percentage.

Li: Liver damaged by CCly

Ki: kidney damaged by HgCl,
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A 109. 2% (mild), 119.7% (severe) 2 3 n=| glek, =3 peak point & IEF REBFE 2 1FRHI<)
o 5ie Bl A 2~ 4oz EEFR e, mild damage R Al 2T} severe damage
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Table J]a—The blood level of ampicillin administered orally in rabbits pretreated with CCly and HgCl,

Time Normal Mild Severe

(hr) Li Ki Li Ki
1 32+£3.1* 34+2.7 34+3.5 35+3.7 36+3.5
2 3944.0 41+4.0 41+4.2 424:3.5 44+4.1
3 37+3.2 40+4.1 42+4. 4 45+4.1 47+4.2
4 33+3.6 37+£3.9 39+3.5 43+4.0 47+4.5
5 2943.0 33:+3.0 35:+3.2 40+3.9 43+4.0
6 25+2.7 30+3.1 32+3.0 36+3.6 39+3.3

*Blood level +S.E. (mg/ml)
Li: Liver mildly or severely damaged by CCl,.
Ki: kidney mildly or severely damaged by HgCl,
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Table [ b—Auc* of ampicillin by Trapezoidal Rule administered orally
in rabbit pretreaded with CCl; and HgCl,.

Time Normal Mild Severe
(hr) Li Ki Li Ki
1 16.0+1.5 17.0x1.4 17.0£1.7 17.5+1.9 18.0+1. 8
2 35.5+3.5 37.51+3.4 37.5+3.9 38.5+4+3.2 40.0+3.8
3 38.0+3.6 40.5+4.1 41.5+4.3 43.5+3.8 45.5+4.2
4 35.0+3.4 38.54+4.0 40.5%+3.6 443-4.1 47.0%4.3
5 31.0+3.3 35.0%4.5 37.0+3.4 41.543.2 45.0x4.3
6 27.0+2.9 31.5+3.1 33.5+3.1 38.0X3.8 41.0+3.7
AR, 100.0 105.6 105. 6 108.5 112.7
AR, 100. 0 106.7 109. 2 114.5 119.7

AUC: Area under the blood level curve(mcg/ml. hrs)
AR;: percent relative availability at 2hrs(9%
ARj: percent relative availability at 3hrs(%)

EN2EH tu|adilie] R Hilt— BREE 2 FREEREY °] ampicillin 2] JRep gl
& Aty .‘i‘_‘ﬁ Table W} vk, FFBR B 3 BB BEWGS] Rb SRS 1w ikagel wlah Al fy
=] 9 % 1EH RAERES] renal clearance 3k-% 1.20019 BF £4el A 1.14, A &2l 4
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Table ] —The Urinary excretion of ampicillin in rabbits pretreated with CCl, and HgCl,

Time Normal Li-Severe Ki-Severe
(min) Uav Pa Ca Uav Pa Ca Uav Pa Ca
0— 60 43.20 3243.1 1.35 46.20 3543.7 1.32 46.08 36+3.5 1.28
60—120 55.388 39 4.0 1.42 57.96 42+3.5 1.39 57.20 44%+4.1 1.30
120—180 49.21 37+3.2 1.33 54.45 45+4.1 1.22 52.17 47+4.2 1.11
180—240 39.93 33%3.6 1.21 49.02 43+4.0 1.14 47.00 47+4.5 1.00
240—300 34.80 29+3.0 1.20 45.60 40+3.9 1.14 43.00 43+4.0 1.00

Uav: Excretion rate of ampicillin (mcg/min)
Pa: Blood level of ampicillin (meg/ml)
Ca: Clearance of ampicillin(ml/min)

fEithe] rvlAd=lel Hhlt—RRE Bhdp UL LHRARS] Whdpel A #84p0) KBl b BElEE 184
o B A ERAE = S R BRie ’52’57{&& ok, 4B Kol 3 M EEke)
Bt PRl R s Fol o3 HWhREGS B Pe &S fmdh #EREeke] i (hepatic clearance)
E JbEEt 2k Table Wb 2oh SR8 RAENFS] hepatic clearance -2 #lEsste] »md 3 ¥R
Ree] gl A o] A1) hepatic clearance &= 3.26 1] P [ Wikl 4 5] A=l 9 hepatic
clearance 7L-& 2.29 4 x o]l B BEE RABY 29272 hepatic clearance ZF-E 4.40 A %0)
b & VAR B Pl 4 BifbREC) 8 TR BEE REBAAE TER R ulslA
M A o] SZol A5 B BE KRB ol by Rkl vls) ®m= e
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Table [V —Biliary excretion of ampicillin in rabbits pretreated with CCly and HgCl,.

Time Normal Li-severe Ki-severe

(hr) Bav Pa Bav/Pa Bav Pa Bav/Pa Bav Pa Bav/Pa
1 129. 60 32+3.1 4.05 110. 25 3543.7 3.15 182. 34 36+3.5 5.09
2 142.74 39+4.0 3.66 112.56 42+3.5 2.68 183.79 44+4.1 4.42
3 130. 98 37+3.2 3.54 114.75 45+4.1 2.55 219. 50 47+4.2 4.67
4 106. 59 3343.6 3.23 104. 06 43+4.0 2.42 203. 51 4744.5 4.33
5 94.54 2943.0 3.26 91.60 40+3.9 2.29 189. 20 43+4.0 4.40

&8 ®EE BB

Bav: Amounts of Ampicillin excreted in Bile for 60min(mcg/60min)

Pa: Blood level(meg/ml)
Bav/Pa: Hepatic clearance(ml/60min)

e HE RSO B PEI, A 2
3 4dsherart Go A Hy giel oW 43E FestE AY

o} 53 adaieba] @R webA] AR Eo AE-S 44 g A o] ok
Table V-—Effect of CCl; or HgCl; concentration on protein binding of ampicillin
Time Control CCly cone HgCl, cene.
(hr) 01% 1.0% 0.1% 1.0%
12 32.5+3.0% 33.2+2.9 34.1+3.0 35.0£2.8 35.0£3.8
24 33.5+3.2 33.5+3.9 35.0+3.5 35.5+3.0 36.5+4.1
48 34.0+3.6 34.6+3.6 35.540.7 36.0+4.0 36.5£3.5

*Protein binding percent (%) of ampicillin+S. E.

Table V[ —Relationship among dysfunction degree, absorption ratio and clearance of ampicillin

\\\wl condition Mild Severe

Kinds of experimm Normal Liver Kidney Liver Kidney
GOT 61+5.8 260+2.4 0 370+2.8 0
GPT 46+5.0 230+1.5 0 355+2.7 0
PSP (1hr) 55+£1.0 0 32£7 0 2448
PSP (2hr) 70+1.0 0 44+6 0 32+6
Absorption rate(rat intestine) 100.0 96.6 98.5 92.3 94.2
Absorption rate(percent AUC)  100.0 106.7 109. 2 114.5 119.7
Urinary excretion 100.0 96.0 90. 4 91.5 83.5
Bile excretion 100.0 84.1 111.2 72.1 131.9

GOT. GPT: Activity karman units
PSP: Urinary excretion rate(%) of PSP(for 1hr. 2hrs)
absorption rate: percentage of absorption rate at 3hrs.
{Normal absorption rate (%) was calculated to 100 percentaged
excretion rate: Renal or hepatic clearance of Ampicillin at 3hrs.
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o} GPT k& IEW Aol A 46~61°l" mild damage ${fBo A= 230~260©] 7, severe
damage JRR&Y Al 1= 355~370 2 L& 7FA . GOT, GPT gkl ARAGE ol A= mrp B
o \hnstg o Pl misi= 9l o obElAg e EEEe] AUCY w®lgo] 100.0%<2
mild damage #kFEo] A 106.79%, severe damage #KfEN 4] 114. 5% = #m=l S o Frb Bk
LI Ao EHEIRAEE 100.0% 2 34 @ 96.0% (M), 91.5% (S) & #glslgicl. <30 9
3t BhE EERS] PSP gk IUUh WRABol 41 55+10(1hr), 70+£10(2hr)o]™ mild damage YREES]
A PSP o] B it g 32+7(1hr), 44+6(2hr)o]l = severe damage [RHEBo] A= 2448
(thr), 32+£6(2hn)z WAEom gl AUCS ®]g2 100.0% (N), 109.2% (M),
119.7% (S) &= ®|in=l gz R = 100.0% (N), 90.4% (M), 83.5%(S)= KA et 4
Astrt4ol ofgk R Rsniel kel dele] =hEui A mElE o S50 93 B bkl
1 wmsl ek, zeivh b @Ed e 8 T FAEAL = ¢AAAY He Han

o RER KRBT A IR R R G %4 FobEl= Aol loh HEBIRE Bl slolA o
-4*“11«1 L BERERN) BIgE el sk el e Bl W o gk et ol i
e IERT RO wlel A in=l ek o BhEE 495kl o3 TR BNl 53l

S B sl A boAgle] fhltel M=l RchEs AT Eea gl cha FobE A A E
o % fBrtg el
4d3tetast S0l oAk MR M EE 2 OBR EEE o il Agsel D
AR A el Aol iy, R R M PR BAsG 58 Adst o8 ke fine
st
1 B e SRR BEERS] A DEel A A Wulce 10 KBl WlEl A tha o
A e AFE et A IR RS ek,

2. FFBE REE B B R 2 011/‘1 dAAg e mdsEs EH REA gl A FEUA =
Zhsl ek, BPBE BEE 2 BBEERS] P 555 mild damage $RAB A 2.t} severe damage
ANA FEE R RAR A ‘Lﬂ} T R A e A=Y e F=ob o s gl ok,

3. FPBE BEcE 2 B BEN okl Aol Reb B (renal clearance)->: =) 5 ¢l o},

4. ¥ A=Y B PRl (hepatic clearance) - T FiE Al A= dAFIR ot B
PRtk ARREel A = FokEl S
5. 4938t B £%] e uhE HAY Y Bl 65 v Fobe A gko] i),
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