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Effect of Penicillin G on the Diuretic Action of Furesemide in Rabbit

LS. Kim, S.B. Lee and K.C. Cho

Department of Pharmacology, Catholic Medical College, Seoul, Korea

The influence of penicillin G infusion(7.5 units/min/kg) on the diuretic action of

furosemide (250 #g/kg) in rabbits was studied to investigate the drug interaction between

penicillin G and furosemide.

The results were as follows:

1) There was no significant change in renal function in the penicillin G infused rabbits.

compared with the normal rabbit.

2) In comparison with the control group, a significant increase in AUtlow, AUnaV, AUxV"

and AUV was noted by 30 minutes following the administration of furosemide in the.

penicillin G infused group. There was no significant difference in ACi, ACpay between
the two groups and ANa* reabsorption rate was significantly decreased in the latter.

The potentiating effect of penicillin G on the diuretic action of furosemide should be due.
to the increased luminal concentration of free form of furosemide, and it may be related:

to the competitive inhibition of plasma protein binding between the two drugs.
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Furosemide (4-chloro-N-{2-furylmethyl]-5-sulfa-
myl-anthranilic acid) = A 33} 4144 AZE E3)
A wl A F ) (Cutler et al., 1974). A& F3 w4
L AFE A3 A, Y Almad 4 duk £
A B A FEH TFA ol Tl A
24 ez W E YA "2 (Burg, 1976). AlA)
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g ZYE Y furosemide 7} #la] 27 A 2 A
X o]28 55U ClAFTE dAo 24 Na*
AFEE DolkA 8A Hel ol mago] vhehub] 5,
E A2E ¢gdA Yo (Burg et al, 1973; kokko, .
1974). d2 FELHAAE furosemide = peritubu-.
lar surface Rt} luminal surface =g 449
Q dalze] AP A2 TFEE Jow SHA
o+ {Burg, 1976).

714k} "é%"‘l penicillin G g 94 24 A
=l A8 Eulsl A A o] FelA A Heh(Weiner-
& Mudge, 1964). =e}4] penicillin G 9} furosemide.
ST ANL o furosemide ol i go] oj g w
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"“ﬂ%%{’. A% 2kg1ﬂﬂ4 A A5
~g gl ol
‘urethan 4] 5~7ml/kg & E7]¢ B FAsk
o wrAAA R, aFA Yl WHE Fo] FAN F
AR5 x323kw s3] intubation 5}e] TEE Lol
St st e #AE A =E A9 S =3l polyethylene
*tube (No. 21)3 A}9}slx 0.3% inulin ¥ 0.04% p-
-aminohippuric acid (o] 3 PAH =t o) 2 45 A
el Q4E 0.5ml/min/kg &8 £E= Fags. 3
% A= F% & xFsle polyethylene tube(No. 19)
& A4l ste] heparin -§-of (100 units/ml)& A Fm
8o vl AYSHES g AnE 57 Heko
ALY dF-EAA 3FAL #el 3~2cm AAS
o BB wE A7 the, & 43k polyethylene
‘tube(No. 18) & Aty slm #-¢8 §ste] Awstgdr}.
©l9 T FExafe] B vhg inulind PAH S @
FTEEE dA %oy ¢ste prime dose(inulin 35
‘mg/kg 3 PAH 3.5mg/kg & A 4d4 1mlo &
[ E =gz Fasig e

1) Furosemide CIEEM T

Erg o T

ako] dFAAE 108 BH o2 3 H2UPN
& Fo furosemide 250 pg/kg & AW FAbsky o)
‘furosemide Fo 3 103, 202, 308, 45%, 603 7
AR G £ g A A g AL AnER
"ol Fskglem 3.5ml & A (heparin 10 units §
el Yol A Y4Bt 2ol ALtk A
R FhE $99 QeddSE FYad w3y

2) Penicillin G+ Furosemide HEEHT

o

A 2] 4] o Fo] penicillin G-& 15 units/ml & 7}
“8te} 0.5ml/min/kg 8] $E=2 F¢& ez, &

QFLeld Ag Fol AL 25%

: Penicillin G F¢} ¢] Furosemide 0] _‘mz}-g-oﬂ ] ] o Blwm

o] 4AMAL A penicillin G FFTEEE 4A
o] Folsl 48l prime dose(penicillin G 1000 units

/ke)E AWEA Shglh dEA 4Fwg furose-

mide B%%oFh 2o ek,

8 % gaxe Nat, K*55 & flame photometer
(Instrumention Lab., LL. 143, #%)&, Cl-%& chlo-
nidometer (Buchler-Cotlove Instrument, u| )& &
s et

inulin 24.& Schreiner (1950)Wy.2.2, PAH 234
& Smith & (1945) 9 ﬂc}w,;] o &8t

B AP AL okEL furosemide (Lasix, g5
ok¥E, 313), penicillin G sodium (g &, ITF)
inulin (DIFCO Lab.,v] %), PAH(Matheson Coleman
& Bell, %) o] ok, ‘

4 A

A) Penicillin G F20| £712} Al7|5d n[Rl=
&

1) 2% : AAEANA 0% FIY FT L3

. 0.37 ml/min ¢} gl 3, penicillin G FYEZ AL 0.

40 ml/min B ¥ &3k (E 132R).

(2) 2= Hill& Hde: JAES Y % F &5 Na¥,
K+ Cl-si4 o] 247 57.98 pEq/min, 3.94 pEq/
min, 58.14 pEq/min o] ¢ &= penicillin G 3] A] ¢l
L Z+7 63.89 ¢Eq/min, 4.17 pEq/min, 64.93 pEq/
min & {88 Zolst GAFHE 13E).

(8) Cin U Cpan: HF Cimn D Cean7t FAE7]
Ax 5.55ml/min, 16.69 ml/min o] ¢z penicillin G
Zel Ao 6.40 ml/min, 18.47 ml/min 24 {9
ahel7h QLeRH(E 132).

(4) Na* MBESE : AAEE 94.84%, penicillin
G FYEAEL 03.02%24 ¥xd Na* AFTEE
vebl ge (2 13E).

Table 1. Effect of penicillin G (7.5units/min/kg) infusion on renal function in rabbit

Gl'OllpS n Uflow Uelect-exc-rates(l‘Eq/min) CI“ ) CPAH Na* reab.rate
) (ml/min) UnaV UxV UaV  (ml/min) (ml/min) (%)
Control - 7 . 0.37 57.98 3.94 58.14 5.55 16.69 94.84 -
+0.07 =+-12.06 +0.47 =+10. 40 +1.40 E3.45 =+6.57
‘Penicillin G 9 0. 40 63. 89 4.17 64.93 6. 40 18. 47 93.02
- +0.04 +8.0 +1.03 +8.38 +2.77 +6. 05 +1.19
Mean+S.E. n; number of rabbit

Cun; clearance of inulin

Cpan; clearance of PAH
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Fig. 1. Effect of Penicillin G on the diuretic action of furosemide in rabbit.

Table 2. Potentiation of penicillin G on the diuretic action of furosemide.in rabbit

Time Drug  AUsiow AUxaV AUV AUciV AC ACpan ANa*reab.rate
{min) (ml/min) (zEq/min) (¢Eq/min) (zEq/min) (ml/min) ( ml/min) (%)
F 0.81 81.70 2.80 97.28 4.22 9.40  —20.85
. +0.11  +12.18 40.23  =-10.32 +1.32 +3.01 —+5.16*%
0~10
P+F 1.74 191. 40 6.76 232.03 4.67 8.86 —26.54
0. 4% 138 43%%% ], 09%FF 41, 80 -1.29 +2.52 4-4.84
F 0.19 25. 66 0.52 41.52 1.47 0.67 —15.11
-+0. 07 -+6.77 =+0.19 +6.12 +0.44 40.18%  +2.47%*
10~20
P4+F 0.98 107. 24 2.83 115.59 1.62 0.38  —22.36
0. 18¥¥F 417, 12%%F -0, 51%%% 116, 08%** -+0.38 +0.20 +4.15
F 0.02 —5.36 —0.20 —2.34 —0.37 ~6.91  —10.24
0. 02 -+3. 66 -+0. 09 +1.17 +0. 20 +2.08 -+1. 0%
20~30
P4+F 0. 44 43.72 1.40 57.18 —0.11 —6.85 —15.13

H0. 10%%F 8, 56*** -0, 23%4* 10, 71%4*  =4-0.09 -+3.16 -+4.68

Mean=+S.E. *P<0.05, **P<0.01, ***P<0.001
F; Furosemide 250 pg/kg iv. injection
P +F; penicillin G 7.5 units/min/kg infusion-+furosemide 250 pg/kg i.v. injection
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B) Penicillin G(7.5 units/min/kg) F&lo0
furosemide 0[=%t&0 n|x|&= T

2.3 1.8 furosemide w-5-%o T3} penicillin G g}
furosemide & Tt TolA 9 o] xzhg WaHE
A7 2w ag Ao}l furosemide Fo F 108 7
sAlo] T o EHA hehbm 30~45%) AL
2 385 ok oFF Fo] wl %}, furosemide
o o|xabgol penicillin G FTANA YA 25
o vEht &8 & & 9ok = FolA furosemide
o] RAFAU ¢ Aol & v]m3hwAl furesemide Fof
F FAon 3 EEE 308 ANAAA 10F HHLE
TF-33ted ® 20 vEhA g

(1) 22 : AUsows furosemide Fof F 30+ 7 =
A 74 penicillin G $¢] ol 4 48 454 25+

(2) o= Hs{a bHAR : furosemide Fof F9]
AUV, AUV E AUV ¢ 7+ 94 &3 Frbell

ulel 3o 302 AFA AR penicillin G FLTAA F
g% 424 delige

(3) Cin & Cpau: B A2 penicillin G F T4l
ACwe 7t Zr}etm ACpane Fidle S 2
Qo AAALE Fo% Holx ohlgih

(4) Na* x|&4 € : penicillin G 4] 2= furosem-
ide 5o F9 ANa* AFsEL 30% AFAAA H
o8 dA E3-E Vel gie

i &

AP A A 2 penicillin G F¢ o= Q& A
AEA Y A F5 wge divA g+ AL
2 Vebyek, 2y FF T4 furosemide Fof F
2] wW3E waste Ed penicillin G F¢o2 fur-
osemide ¢ o] xztgo] F7AHe A3 47 Nat,
K*, Clmujde] =5 Frbse] glvl. ol# GFR ¥
RPF & w3l¥vlE Nat x| &5$8o] penicillin G
g A el stA A el glet webA pen-
icillin G F¢]F A furosemide & o] F 347} F7
e, S5 wakd A ohlw AL Zel4
9 Na* AF4 Ak el delg WEoleh T 4
FIR

furosemide ¢} penicillin G E v} #7144 A 5ol
oz A48 29 AxFdA e BEulsiAdd A5 AA
Aoz ZA430 24, penicillin G F¢Fd 4 furo-
ol nAtgol A&E Ao dgggded 4

semide £}

%3] o] Gurosemide o} Xratgo] w2 o gF—

FAAE Bg o9} Wkl & el gl

penicillin ¢ ¥ Z¥EZ =7}47]7] $18 probene-
cid & o] B gL A gaA 9 A4 24 probe-
necid 7} penicillin &] A 4] 3t %H AA 37
Folr}. furosemide 8] A =g F¥E Lol & FF
iR FEFHQ AL2A, probenecid o &a) A7
Ao Huls} dAFoz4 furosemide d A k3
Z W9 HEL 55 3 (Friedman & Roch-Ramel,
1977; Hook & Williamson, 1965) furosemide & o]
wEot gase] dehdes] ddq 48 skl
th(Honari et al.,, 1977; Homeida et al., 1977;
Odlind & Beermann, 1980). Z.@chd 728 F7]4kel)
45l penicillin G} probenecid 7} o} @A 3te]
furosemide & o] xa-L.of] il AT whwglko =
oJ3Fg wd As} st Aol o 4] ozt

o] A furosemide &] metabolic clearance o] u] gk
A8 ¢ ¥ 3 gl furosemide 8w A7} o]
FojA 2/3% AFo2 AR I 1/32 #FLE w4
5], AA0. 2L furosemide & W AHE3} Al free
formeo] WA et (Wallen et al., 1976). LF A
radioactive material ¢} o 32e] free form & & 1}
Elde], Al Fue] EAste free form o] 3
38 AYFA T FEFeRHd olmEart deidE
TR & A4t

furosemide &} ¥ % e Aste] A& 0%E A
9 =o}4 (Forrey et al., 1974) AAl =37 o &
A sHA] 5 & free form ¢ furosemide &= AF7-3] o 3}
2k 24 A EuslAe] v wel slest
Al =

probenecid $} penicillin G £}-9] z}o]% .2 24, pro-
benecid &] ¥ gl Ao HAFH-L 80%EA furos-
emide 8] ¥ wwRAgL Hlﬁﬂ 3} ¢k=vt(Anton,
1961; Weiner et al., 1960) = Aotk welA probe-
necid = <43 AT =9 xﬂhsﬂroﬂ/ﬂ«l Fu 71 A el
9le] furosemide o} A2 24 furosemide o] F
FE FAEADGT L F Qo

Carbon & (1980)-2 A2l AfaAd AgdA,
furosemide 7} cephalosporins 8] &2 ol A g2 A
AA0 2 d=)sle] glomerular filtered load (A7)
o3 23H)E FAZE wgkeh B mAdAE 24
Az ZzrtEaeslE ARSI A4, AFERY
cephalexin o 2= furosemide 8] 8% FX 5714}
37 e FIst ZAH gL, 5% cephalexin
0 2% furosemide &} 83 X9} ol F It Fi&H
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£ 4% 4Aoz Hol, penicillin G FYLo2 sl
furosemide ] &3 xielslo] Agbo] HA|H o] free
form o] molx] = filtration fraction ® £} e] 4l
Ay furosemide FE5F Eolxl Aoz A7
A B Ay =498 penicillin FEZE T4
Ao A8 furosemide Fv] AA AR #ste &
F i Age g dAFEGe] ZFPetm FFH
furosemide & o] mxt&o] H7x AL= AEFr

= =

penicillin G $} furosemide & oFE 43424 o
olp. =}, E7]e] penicillin G 7.5 units/min/kg &
F8te] furosemide o] = x-8-2] W3HE st el.

1) penicillin G FJL.2 FAEA Y 7% F
93 WgE delviAl gt

2) furosemide 250 pg/kg Fo] F 30& 73471
AUstow, AUV, AUV 2 AUV & penicillin G
g0 2 $o5 Sr12 Rygrh oldl ACn, ACpan
ol W tolzh 9192} penicillin G Fo 2 ANa*
AFEEel KA SAH 2,

penicillin G 9] 22 913 furosemide &} o]z}
£o] S g2, ¢l penicillin G 7} furosemide
9 2 yAFE ARALE ATz free
form o] we] oxl=Ee] Akt 74 furosemide %
E7b gobAl AR A= ARl
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