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The Studies on the Interaction of Sulpyrin and Ampicillin
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The purpose of this paper was to study the effect of sulpyrin on the absorpti-
on, excretion, metabolism, and protein binding of ampicillin in the small intestine
of the rats and rabbits. The results are as follows;

The absorption of ampiciliin in small intestine of rats was increased by the
combination of sulpyrin and ampicillin. The blood level of ampicillin in rabbits
was elevated by oral administration of sulpyrin. The bioavailability of ampicillin
was increased by simultaneous administration of sulpyrin and ampicillin. The
urinary excretion of ampicillin was slightly decreased by combined administration
of sulpyrin. The blood level of ampicillin was decreased and the urinary excret-
ion was increased by long term administration of sulpyrin.

On the other hand, metabolising enzyme(liver microsome enzyme) of ampiciliin
was influenced bv long term administration of sulpyrin. Protein binding rate of
ampicillin was decreased by combination of sulpyrin as compared with control.

Bfle BRKKes B—Sfece “EL LY EaRE REAE 497t Bonz iad
Yo HEEAo R olst Wik, Bk, RH, 74, BEAEE Fd B8 s & A
#ye WHEFRoZAE FED (FHoE hEERAS S BT + o HRARIA =X
g HZET A Qlvh. MERPERA AT —~Ro R BEe] HER Fadony FRGE
R e BEE RRGBEE 44 fi4kyEY sHARE T ot ste. pyrazoloneA ¢
o HEfFESIE: 8o #4E sulfonamide, diphenyl hydantoin, salicylate, coumarin
anticoagulants, tolbutamide, phenobarbitall-"% &o #H4r} 5o glon penicillindg ¢}
o HEEASE 3859 #4ELS salicylate, sulfonamide, probenecid, chymotr%psin,3™1%
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TPBE o BhEEEE Yo% A ER) 9ot B MMM sulpyrinsgt ampicillin
o] HEEMA BT MEE -2l Forste] sulpyring] AlEel b ampicilling] rat/)s
BRI, rabbite] A ampicilling] udigps,  FRebdie, ReOa, &, FIHzERA Bt
EHS st :

B ® 7 &

g —ampicillin(Youngin Co), sulpyrine(E. Merck) urethane(FJg), Visking tube
(Thomas Co), heparin(E. Merck), trichloro acetic acid (FJt)

%ﬁ‘ﬂ?g*‘&wl st —ampicillin 0.5mMolE 2 sulpyrine Bmg%, OImg%, 18mg%sl &l=g

< phosphate(pH 6.5) g38-do} [ o U=z 3}

Sulpyrmeoﬂ kst ampicilline| rat /B l&‘lﬂtﬁzéw~ﬁ§§} etk Bl Al TR 5
200g§i# Sparague-Dowy#l rat® 5w 24K5R0 A A 7] % ether® il 7 Shanker'®
B Fhom FHSHE . BRAES 100mbl v REIE 2ml/ming Ao &
Bk BIPE F 5Ol AERE 0.5mlE e A HEe a4 305vel 0.5mlE
& 4 Smith and Lee'"'® fjike] ] 5o} ampicilling- t&Re] 23 A Bl

Bk,

percent absorbed = 100— 100 -S-Sample final
C. sample initial

Ampicilline| mepiRE & RPEB——@shd f{HIT wE ke §itke) HEMFREE BB
2050 fBAAIZ % WiBEs urethane 4ml/kg® [ T4 stglom %% ampicilling 100
mg/kg & Rn sty GFREFM sulpyrinee 5mg/kg, 15mg/ke, 45mg/kgg 0 IREL
stod fgipldlnbel 67 7tA] @ 913 Sde] heparine 2 29 E P.E. tube® i‘a‘ﬁwr@ ol &
FE WS BEEtg e Re B EPRS whet adAste Bie BHAZ 3 OE &

Ho P.E. tubed fEASIY RIS Smith and LeeJjjpke] €84 ampicilling FEsg
k.

Sulpyrined 2|5t Ampicillin®] A.U. CEZE—-sulpyrinejfgs] w& ampicilling]
under the blood level curves trapezoidal ruleg 2 g-3h4¢lvh

Ampicillin A.U.C={ szt,

O

T .57 o

area

Ampicllin percent relative availabi lity = [ [ *Cdt| (o npinea, [ 1€4t] conpror 6100

SulpyranH oI5t Ampicillin®| E@fE4s B2E—Clotz' 52 Sikd ot PiEHEe=

st d sl AUMAEES (plasmanate) & #H3to] sulpyrin 5mg%, 10mg%, 15mg¥%, 20mg
%% ﬁ.%ﬁ%@lﬂ'ﬁz-g e ohSRel o8 A Fishslet

_ _Conc. of control—Conc. of sample
Bound%; = Conc. of control

Sulpyrine R} %80l 2|5t Ampicillinft3 8 —sulpyrin RIHR 93 (RHiEEER
B# = liver microsome enzymeo]| nlx 2O [EEo = ampicilling jfirbigE o) R
BE #EzA RGERE 552 4 Yrh. sulpyrine 15mg/kgg 15HR= 30H R st
et

%100
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Rat/jgol mUgct ol Sulpyringt Ampicillin®| #E R EREREN 2= A
sulpyrinz} ampicilling $f/ 8T 23971 Aob. B F5UE sulpyrined] 23+ ampicillin
4 Wik Table 13} o] sulpyrin®] el =@ebA ojwl F$ehx  ampicilling Bk
{eE=1 9=k, %, ampicillin controle] 180764 Hikzo] 41.4%¢]w sulpyrine 3mg% o] A
< 45.7%, Img% A Ax 48.2%, 18mg%ol A= 43.2%= {,@5@]7}1»}. 22} sulpyrine &
FE 18mg %ol A+ controlffs} w) =514 W= gl ok

Table | —Influence of Simultaneous Administration of Sulpyrine and Ampicillin on the
Absorption of Ampicillin in in Small Intestine of Rats

Sulpyrine, mg%

’ Control
Time 3 9 18
(min. ) :

Co-C; AR Co-C; AR Co-C; AR Co-C; AR
30 0.035 . 7.00 0.051 10.2 0.063 12.6 0. 047 9.4
60 0. 085 17.0 0.107 21.4 0.118 23.5 0.099 19.7
90 0.121 24.1 0.138 27.5 0.155 30.9 0.126 25.1
120 0.156 31.2 0.177 35.4 0.191 38.1 0.168 33.6
150 0.191 38.1 0.213 42.6 0.227 45.4 0.204 40.8
180 0.207 41.4 0.229 45.7 0.241 48.2 0.216 43.2

Key : Co, initial concen. (0.5mMol/1) ; C;, Remaining concen. at sampling time. ; AR,
absorption percentage.

#® %o Sulpyringt Ampicilline] #E M —sulpyring} ampicillin®] Hf
ampicillin®] MmAREE H5EE P duo od A=tz B/msglch, Table T4
BE wheh zo] sulpyrin®] ol wlelA  ampicillin® bR BES Fih. =

Table I —Influence of Simultaneous Administration of Sulpyrin and Ampicillin on' the Blood
Level of Ampicillin in Rabbits

Sulpyrin Concentration

’(Fllz;nt)a Control 5mg/kg 15mg/kg 45mg/kg
1 321 3.1* 33%2.7 36+3.0 35+3.5
2 39+ 4.0 40+3.9 444:3.5 43+4.3
3 37+73.2 41+4.2 45+4.1 42+3.0
4 33+ 3.6 3743.9 411+4.0 39+3.2
5 294 3.0 32+3.0 36+3.6 34+3.8
6 254 2.7 284+2.5 31+2.9 30+2.6
AR 100.0 110.8 T 121.6 113.5

*Blood level+S.E. (mcg/ml)
AR : Ratio of control to sulpyrin concentration.
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control®] 3471 ampicillin®] Bik= P2 100. 0%t & 4 sulpyrin Smeg/kgff iz
B = 110.8%, 15meg/keftAfr#Mks 121.6%, 45mg/kgff HHM 113, 5% 2 Ampicillin
mrpEE st EEsdA #Bins ek, Peak pointe sulpyrine] €3] 4 2] A 3oz
=g o mAAREE controls] HesiA skubetel PEUE W= Al flcth

Table I[— Influence of Simultaneous Administration of Sulpyrine and Ampiciliin on the AUC
of Ampicillin

Time Sulpyrine Concentration

(hr) Control -

5 mg/kg 15 mg/kg 45 mg/kg
1 16.01£1.5 16.5+1.4 18.04:1.5 17.5%2.8
2 35.5:£3.5 36.5+3.3 40.0+£3.3 39.0£3.9
3 38.0£3.6 40.5+4.1 44.513.8 42.5£3.7
4 35.0£3.4 39.0+4.1 43.0+4.1 40.5£3.1
5 31.0£3.3 34.543.5 38.54£3.8 36.543.5
6 27.0£2.9 30.0+2.8 33.5£3.3 32.0£3.2
AR, 100.0 102.8 112.7 109.9
AR, 100.0 106.6 117.1 111.8

AUC : Area under the blood level curve(mcg/ml, hrs)
AR, : Percent relative availability at 2hrs(%).
AR, : Percent relative availability at 3hrs (%).

Sulpyrinoi| o]gt Ampicilline] HE#hEEtE —sulpyrinz} ampicilling ff AH K area
nder the blood level curvefA.U.C)x Table W3 vl sulpyring EE wielA
ampicillin®] A U.Ce SH5#5RER oL K7 Bins glet. & 2ReR= o AREOF AR Z 3
#2 controle] A 100% < o} sulpyrin 5mg/kgol & 102.8%, 15mg/kgd A+ 112.7%, 45
mg/kgol A1 = 109.9%0) ). SE5fY &) ampicillin® FEMFIMRHEY &2  controls] 4]
100% = & o 5mg/kge] A 106.6%, 15mg/kgol A 117.1%, 45mg/kgslA 111.9%%
= e,

Table —Influenceof Simultaneous Administration of Sulpyrine and Ampicillin on the
Urinary Excretion of Ampicillin in Rabbits

Control Sulpyrine, 5mg/kg Sulpyrine, 15mg/kg
Time -
* (min.) UaV Pa Ca UaV Pa Ca UaV Pa Ca
0~ 60 43.20 32%3.1 1.35 44.22 33+2.7 1.34 48.24 36=+3.0 31
60~120 55.38 39+4.0 1.42 55.60 40+3.9  1.37 59.84 44+-3.5 36

1.
1.
120~180  .49.21 37+3.2 1.33 54.12 41+£4.2 1.32 58.52 45+4.1 1.30
1.
1.
1.

180~240 39.93 33%£3.6 1.21 44.40 37+3.9  1.20 49.20  41+4.0 20
240~300 34.80 29%3.0 1.20 37.76 32+3.0 1.18 42,12 36=3.6 17
300~360 30.00 25-+2.7 ©1.20 32.76 28425 1.17 35.65 31:2.9 15

UaV : Excretion rate of ampicillin(mcg/min). Pa : Blood level of Amipicillin(mcg/ml).
Ca : Clearance of ampicillin(ml/min).
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Table V—Influence of Long Term Administration of Sulpyrine on the Blood Level and
Urinary Excretoin of Ampicillin in Rabbits

Sulpyrine, 15mg/kg administered

Time Control 15 days 30 days

(hr.) Pa Ca Pa Ca Pa Ca
1 32+3.1 1.35 31+2.5 1.37 29+3.2 1.42
2 39+4.0 1.42 37+3.8 1.46 35+4.0 1.50
3 37x3.2 1.33 35:£2.9 1.40 32+2.9 1.48
4 33+3.6 1.21 30+2.2 1.28 28+3.1 1.34
5 29+3.0 1.20 261-3.1 1.31 23+2.7 1.36
6 254+2.7 1.20 224+2.4 1.30 19+2.2 1.35

Pa : Blood level of ampicillin-+S.E. Ca : Clearance of ampicillin. ¥Sulpyrine 15mg/kg was
administered at 15 and 30 days.

BetetA oA Sulpyrinat Ampicilline] #8E 8 —ampicillin®] renalg} E-g#ripsol HEH
TR E HES &R Table Vo 7o}, ampicilling clearance:  sulpyring] ﬁfﬂijﬁéﬂi
olsl A k7 ZasE fAfe] Yot controlfyt wsdtgdrh. & 5B controls] A
gmpicillin®] clearance= 1.20o]w], sulpyrine 5mg/kgsl A} 1.18, 15mg/kg°ﬂ A 1.17ml/min
2 ozt Wil = A Lot controlat ¥l %@ RS #AF 71 U

SulpyrinZ #11% 885 Ampicilling| 1’caﬂwg—sulpyr1n01 liver microsome enzyme 3
drug metabolism enzymes o9 B#Ee Z sl E- Mo R o Zslg . sulpyrines &
i ES 224 ampicillinf{Ffo] %8l B#el %229 ampicillin® blood levels} urine level
2 7}bestth(Table V). sulpyrine 15HRT BEEE, 30HFRIRHEE A ampicillin®] -y
ot RepPhitel = B MBS Wyt & 68RA A A controld] MmEEE 252,70 v
sulpyrine 15H BT 22+2.4, 30B#FHEME 1942.224 nhEEE ZHUA KT
vl =3F 6FFEA] o] ampicilling] renal clearancex controlef] A 1.20¢]w] sulpyrine 155 #
Bl A& 1.30010], 30A#KE A& 1.3524 ampicilling] Phfte R 99 KR
sulpyrinR it o] 28] liver microsome enzyme % drug metabolism enzymes| ¢ &&
FE2A ampicillin®] Rl BES Fvte AL 22 & 9.

ZA#HS oM Sulpyrinat Ampicillin] $8E fEH—sulpyrine] ampicillin®] EE#E
Holl ol" FEE A AE Byl A in vitroEE & shglvl. Table Vo] A bzt
o] sulpyrinjggs] webA ampicilling] HEAKEL BT FHEE ERLT 571 .

Table VI—Influence of Sulpyrine Concentration on the Protein Binding of Ampicillin in
Vitro

Sulpyrine mg%

Time

(rh.y  control 5 10 15 20

12 23,5+3.0 21.4+2.0 21.2+1.8 . 19.4+1.9 18.8+2.1
2 24.242.6 23.0+2.6 92.4+2.0 20.6+2.4 19.4+2.4
48 25.0+2.8 23.63.0 22.6+2.9 21.3+2.5 21.0+2.7

#Protein binding percent(%) of ampicillin+S.E.
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sulpyrin®] el el otebd  ampicilling HEAFEAS ETH4. 5 4BHEGA
control2] ZEpi&E&o] 25.0+2.8%< w| sulpyrine 5mg%o] 4] 23.6+3.0%, 10mg%-el Al
22.642.9%, 15mg%ol A 21.3+2.5%, 20mg%ol A 21.5+2.7% % EAGEE] ETIE F
Bs BT 71 Yok

% 2

Sulpyrinz} ampicillin®] T (ER BT WA HH%ERIELY RibdAd Fxsdd.
kA A A Q) WM, PREstAll A HEEH, RESA A HERH, BEAfs 24
A1) HIIEA, To2 L8R FApE & HEsid-.

FREREERI2E) Rindl A fBdimalel HEYES) PR = FO7 BoER o Hit
HEMFR PoEs EEmE = Aol

Sulpyrinez} ampicilline} Gt #E  ampicilling rat/MNg A9 ks #Bins .

Rabbiti® r §iFs sulpyrines] < ampicilling] murp@ s sl g ow HHFAZER
(A.U.C)= @il vh. Sulpyrine] 2]% ampicillin®] Bt oFzk MG = R YA
w} controlffa}l w] 4t th.

Sulpyrin®] ¢}3 ampicillin®) WigfesE-2 chymotrypsine] A= FHs oj2)m =3 A
3l AR A) e passive transportd) =z ERT Aoz BEHAA L MHRES Eine &
Yol (R sulpyring] Hfito] %4 #GIs 7l ol Aoz M 5. Sulpyrine] RAEHE
2 o1& ampicilling] fMuhEfre] KT o Phte] W=sish. ol2 ¢ phenobarbitalA,
diphenyl hydantoin, antihistamine, phenylbutazone? #¥sii= ol 8t [ ERFEENS 2
o fEfle R qlslAl UhE FEMel RS (REAPoEA  ddRES KT, SRS i,
biological half-lifes] w28 AAd 4 3lvh, Sulpyrin® el =} ampicilling] FEH
Feao) (KT 9dtl. Phenylbutazones} sulfonamide, diphenylhydantoin, salicylate,
coumarin anticoagulantsS-s} ME{EACE QA BE#A I EZRA o FY Y HRE
®na 7]m] =% penicilling salicylate, sulfonamide, PABAd] & HEEFEAA B
B e A4S AA4T & Q. EYEERIE o EREREN b A B RERECE
sulpyrinffi iz} FREZES 913 ampicillin® AR E ampicilling] FEIRE 25RE #in
A7 B2 vk AR RTRE 2 & ot B

= i

1. Sulpyrin®} ampicillin®] PERHERFE rat el A9 Bk fRHES gloh. Sulpyring
BET 9ng%, Smg%, 18mg% JHo B (R ot

2. Rabbits] 4] ampicillin®] e sulpyrin 15mg/kgell A 713 inzl ¢l ov 45mg
/kg, 5Smg/kglFe] ¢l vt

3. Ampicillin®} A#BAFIALZ L sulpyring oJsi A s $lot.

4. Ampicillin®] Bt controlffal vl e} <Fzk HWifils & fHme] &=

5. Sulpyrin®] EWIHLEEA 4] ampicilling] rpi@E s ETE Yo Phft-2 #ing .

6. Sulpyrine| <84 ampicillin®] EEEESZC controlfEd] Ml A KTl
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