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Effect of Food on Ampicillin Absorption in the Rat Intestine
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The purpose of this study is to verify the interaction between food and ampicillin which is one
of the aminopenicillins known to be absorbed by a specified dipeptide transporter in the small in-
testine. The absorption of ampicillin was measured in the presence of the high carbohydrate food,
high fat food, and high protein food, and compared with that in the presence of the control nor-
mal food. In situ single-pass perfusion method was chosen in these experiments using two jejunal
segments in the rat. Reduction in the absorption of ampicillin was not shown, when both high
carbohydrate food and high fat food were co-perfused with ampicillin. When the high protein food
was co-perfused with ampicillin, the difference of Co/Ci, of ampicillin ratio was 0.084 = 0.082,
showing a trend of reduced absorption without a significance. Further, glyclysarcosine (Gly-Sar)
which is a stable dipeptide in the small intestine was used in order to see the direct competitive
inhibition with ampicillin on the dipeptide transporter. The difference of Cou/Ci, ratio was 0.078 =
0.020 in the presence of 10 mM Gly-Sar, showing a significant inhibition of ampicillin absorption
(p € 0.02). It suggests that dietary di- and tripeptides, the digestive products of protein food,
might have influence on the absorption of ampicillin, and that ampicillin could be given at the

fasting state for better absorption.

Keywords— Absorption, Ampicillin, Dipeptide transporter, Food, Permeability

duk o2 AT Fe ol FEA ¢
Z dct AHe] X8 BAog FES AFFATE b,
S8 4E ko] AEzgo] dojd BFEL vl$
E ofd GBS FEA) Al =& F7] v
2\Ate} 3| Fojloioltt sl A% Qit o]H 4
2 71 ShA S8 FEEFY $x(rate)st
%(extent)d] AAFAME J2E3|8 g 2t
FAEL ditdoz QU 8ulE<4 e (gastric emp-
tying rate)& AGA7IAY 90 pHE F71417)3,
AR gae) BN H VIFE ASWIE 3
oV wels S48 oFR 7re) A3 AL tigk 7}
5/gol wl-+ 37| Wil ul5 Food and Drug Ad-
ministration (FDA)YAME ATFFASHE A =&
GEE g AEFAITARQI A7) Yoz 22

T2 R @3 o= o] AxeAR

291

So] FEFS) nAE AT T Q7S BFE
2 87383 Utk ojvl e 2ol tla] A& A
Yo o] MPL A=A, B AHolF A9 A
Al 221 89] J&l g Wrke WALl €
02

Welling”& 24123 o2 o) 45282 FBF
o mlRe GEFE 71F0R dlo] G gl A, A
dAagle A, A2l A, F7E A § VA
P2 Ut F5ol AdEE miRle 818
e 84 59 A% 9, 28 T EAlske A
27190 F3L(d], BEZY), B &A=
9138 Adoh} AT SEo] W} So] U}’
I 93H FF Tl ol F e, TYR EF
FEA e 3AHA FEAEL A AT7HA ¥



292 oldF - olgs - WEE - FAIT - 2FT

1=

SN B AgEHAHEQ T, oAt HElE, B
718 EE HENIEE 2129l Bold 57} AT
o} F&E3laL Q7] wiiZell, Trefol] ofH oFEo] ol
ol Aol o8] F5Eth 1 e Fe
S8 o) ZA IS WA et He-FE ol
| UAAA FAAIRQ] GuAY, ol EAEE & A
Fade 23N F471 & doin A o
o] SFEEL AEld pHolA o] 23}so] i EujA
= W fEd, 230X FF 7L FESE
o] old FEFFo R IEA gon, vlel-F oy
UAEA FPAEL HE= AHIEA HEl=
A3 49l ool 718 7R Yol Wil
Ble Ao o) F5Etia Base] Yo A
ZoE UFE = F5A A g 3 2 {34
2o 3 A=rt Y2 FEl= £5A o
o Oig ofmi=it W8 A7} monoclonal an-
tibodyE ol€stAL” 778 && AMEE func-
tional expression’®& AME3le} FHHUTE. Sjovall
592 ®ao] 23k, ARl JYAME opr]F Y4
go| F4Alo] o3 S| EF 7)Hd 98 F5Erh
3 3tk &, B ATRAE AlEEEde dud
U3} ol ZAILAS] Fpoll AE2g3] T vl d#F
< ZaAFes 84F Ju 54 =gl At
QAR AE Fo A R HAA 3
ZAsaz AsiEbg Fo YfeElny EXdE=R
Fal=lo] Aol WA HElE Ao o8 &
Fen}. w283 3 olnlw A P4
AEE A 548 v, 23N 534 5 &
3Md e =g oV A-A FAAEL 5L
el £4Ald dis] 2gH oz g3 F57t
A=l 2)et AlsErt

¥, Oh %] Bag vl nj2d, F 2R 33
RS Hs AEsdS W duidde) AR Eas
= Aol7t &S & F Utk wekA, 2 #F A
T B 248 5 2E F3 #FAY)E dualseg-
ment perfusion H-2 F5 AQoNA EFH e &
S d & e A ER =L E 4 U

webd B doMe #F ] HEe n2g ¥
27} JEE, YT 879 239 F FEE can-
nulation¥ 43EARFHE A3l I 5
A dojue FAEH ol UddA FAA F
shuel ol vte] A5a8-S Wrlstast 9l

J. Kor. Pharm. Sci., Vol. 25, No. 4(1995)

A

Al

Urethane, ampicillin anhydrous, glycylsarcosine
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A)A 791519332, monobasic potassium phosphate
9} dibasic sodium phosphate= Hayashi Pure Chem.
Ind. (Japan)oldl #9431tk Sodium  chloridest
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Table I— The Composition of Experimental Diets*

. High High High

Ingredient Control Food Carbohydrate Food Fat Food Protein Food
Casein - - - 311
Sucrose 20 5 15 10
Corn starch 62.65 85.15 42.65 49.05
Corn oil 10 2.5 - 25
Cellulose 2.5 2.5 25 2.5
Hydrogenated palm oil - - 35 -
Mineral mixture** 35 35 35 35
Vitamin mixture*** 1 1 1 1
Choline chloride 0.2 0.2 0.2 02
DL-Methionine 0.15 0.15 0.15 0.15

Total (g) 100 100 100 100

*Modification of formulas shown in the references 15), 16), and 17).
**Mineral mixture that contains CaHPO, (500 g), NaCl (74 g), K:S0. (52 g), K«CeH;O-H, (220 g), MgO (24 g), 43~48 %
Mn (3.5g), 16~17% Fe (6.0g). 70% ZnO (1.6 g), 53~55% Cu (0.3 g), KIO; (0.01 g), Na:SeO; - 5H,0 (0.01 g), CrK(SO.)

2+ 12H,0 (0.55 g), and sucrose to make 1,000 g of the powder.

***Vitamin mixture that contains vitamin A palmitate (400,000 IU), thiamine HCl (600 mg), riboflavin (600 mg), py-
ridoxine HCl (700 mg), nicotinic acid (3 g). folic acid (200 mg), D-calcium pantothenate (1.6 g), D-biotin (20 mg), vi-
tamin By, (1 mg), vitamin E (5,000 IU), vitamin Ds (2.5 mg), vitamin Ks (5.0 mg), and sucrose to make 1,000 g of the

powder.

FAEEE P WS FAEE ST
(Figure 1). 89FPa vl & A& FAA717]
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Figure 1— Schematic diagram of the in situ dual-segment perfusion in the rat intestine.
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Figure 2— High performance liquid chromatographs of high protein food with ampicillin(a) or without ampicillin
(b), high carbohydrate food with ampicillin{c) or without ampicillin(d), high fat food with ampicillin(e) or without

ampicillin{f). The arrows indicate the ampicillin peaks.
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Table I— Dimensionless Effective Permeability (P*
o) Of Ampicillin with or without Glycylsarcosine
(Gly-Sar) in the Rat Jejunum

P‘nﬂ'
Rat without with Inhibition
Gly-Sar Gly-Sar

1 1.099 0.825 24.96

2 1.200 0.564 53.05

3 0.843 0.788 0.07

Mean 1.048 0.735

SE. 0.106 0.082 26.03
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Figure 3— Effects of food and glycylsarcosine(Gly-Sar)
on the ampicillin absorption in the small intestine of
the rat. Absorption was shown as the difference in
the ratio of ampicillin concentrations (Co./Cw) at the
inlet and outlet of the perfused intestine. Positive
values represent absorption inhibition (mean+S.E., n
=3~5, *p{0.02).
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