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SUMMARY

The pharmacokinetic profile, tissue distribution
and residual content of pipemidic acid were
studied in normal and nephritic rats. The
maximum serum concentration was reached after
1 hr in both normal and nephritic rats folowing
oral administration of 50 mg/kg b. wt.

Lower serum concentrations were detected in
nephritic rats at corresponding time intervals as
compared with healthy ones. Following. the
intravenous injection of pipemidic acid, the

resulting curves were best fitted to follow two
compartment open model. The drug was highly

distributed in all tested tissues and completely
disappeared from all tissues after 9 and 15 days in
healthy and nephritic rats following its oral
administration in a dose of 50 mg/kg b. wt. twice
daily for 5 successive days.

INTRODUCTION

Pipemidic acid is one of pyrimidine drivatives
(Matsumoto and Minami, 1975) showing
activity against Gram negative bacteria and
staphylococci and has been used in the intestinal
and urinary tract infections (Shimizu et al,,
1975B).

As the pharmacological aspects of the drug differ
in diseased subjects than in normal ones (Baggot,
1980 and Burrows, 1980), the present work was
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thus initiated to elucidate the pharmacokineric
aspect, tissue level and with-holding time of
pipemidic acid in normal rats and those with
experimentally-inducted kidney damage.

MATERIAL AND METHODS

Drug:
Pipemidic acid trihydrate was obtained in a pure
form from Cid Chemical Company, Giza, Egypt.

Animals:
Apparently healthy and experimentaly inducted
renal failure rats of 150-200 g. b. wt. were used.

Experimental induction of renal failure:

Acute renal failure was induced according to the
method described by Thiel et al., (1967). Male
albino rats were ‘dehydrated for 24 hours then
injected intramuscularly with glycerol 50% in
normal saline (10 ml/kg b. wt.). Serum creatinine
level was measured 48 hours post injection to
insure that they have renal failure.

Experiments:

1- Pharmacokinetic profile (Single dose study):
Two groups of 10 rats each from both healthy and
diseased animals were injected intravenously with
a single dose of pipemidic acid (50 mg/kg. b. wt).
Blood samples were collected from the inner eye
canthus at 15, 30 minutes. 1, 2, 4, 6 and 8 hours.
The rats were left for 3 weeks to insure that the
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drug was totally cleared from their bodies then
given the drug orally in the same dose and blood
samples were collected at the corresponding times
as in the intravenous route.

II. Tissue distribution and residual content
(multiple dose study):

Two groups of 24 healthy and 27 diseased rats
were used. RRats of each group were given
pipemidic acid orally in a dose of 50 mg/kg b. wt.
twice daily for 5 successive days. Blood samples
were collected daily for assaying the blood
concentration of the drug. Three rats from each
group were sacrificed at 1 hour, 1st, 3rd, 5th, 7th,
9th, 11th, (3th, and 15th Jay post-dosing and
blood and tissue samples (liver, kidney, lung,
spleen, heait, muscle and intestine) were taken
from all animals till the disappearance of the drug
from their bodies.

Analytical method: 0 48

The obtained blood samples were left to clot then
centrifuged at 3000 r. p. m. for 15 minutes to
obtain clear sera. Appropriate part of each organ
(about 1 g) from each rat was weighed,

homogenized with 0.067 N phosphate buffer, of
pH 7.5 (1:5 v/v) and heated at 80°C for |5
minutes then cooled and centrifuged. The
supernatent was transferred to sterilized tubes.

Estimation of pipemidic acid concentration in
serum and lissues was carried oul using the
microbiological assay technique described by
Arret et al., (1971) using E. coli (ATCC 1129) as
standard test organism (Goss and Deitz, 1963).

The protein binding tendency was assayed as
applied by Lorian (1980).

Statistical analysis:

The pharmacokinetic parameters were calculated
according to Baggot (1978) wheras statistical
analysis were carried out according to Snedecor
and Cochran (1976).

RESULTS

The obtained results revealed higher creatinine
concentration with a mean value of 18.01+ 0.85

Table (1): Serum concentracions of pipeatdic acid (ug/ml) fn normal and nephritic

rats after & single oral and {ntravenous administration of
50 mg/kg body veight. (%X + S.E., n = 10)

1 N
'l?(rlvenoul Oral
Time T
Normal Nephritlic . Normal _ Nephritic
T X
il ! A Lid
15 oln | 26.10 0.1\7 \[|26.40 # 0.27 |6.40°+ 0.16 ‘| 5.20  0.13
I\ - e
30 min | 18.40 # 0.27 |'16.70 40.13 [17.00 # 0.33 | 10.80 + 0.1)
". L e
1h 13.30 +# 0.15 | 11.85 + 0.15 |31.60 # 0.69 | 16.20 *+ 0.25
123 -
2h 11.10 + 0.2) 9.60 + 0.16 |20.10 # 0.23 | 10.30 # 0,15
Lad 1 e
4 h _6.75 + 0.11 5.90 + 0.06 | 9.70 + 0.26 6.6 +0.16
A A " e
6h 4.90 + 0.10 3.89 +£ 0.07 | 4.70 % 0.11 4.15 +0.05
LA ] .
8h 3.69 + 0.06 2.96 + 0.08 | 2.54 + 0.01 2.5 +0.17

Signiflcant at :

k P < 0.05.
** P < 0.0l

454

4th Sci. Cong. Proc., April, 1996

Scanned with CamScanner


https://v3.camscanner.com/user/download

10°0 > d *x
S0°0 > d ¥
:3e juedT3yTudIg

pPue Teuwaou

0L 0%76" 8¢ ' 4 0%L6°zc |uTuBy /1 R ™
= = ss o
o1o¥ez e 10°0%69°2 83/ (55D,
mw.oﬂz.m 20°0+%6°¢ 33/1 (D,
IL°2+0%° 96 0Z°€+9L°16 % a 20°0+88°0 1°0+ 8°0 25/1 oA
20°0+%L°0 800°0+69°0 -4 123
- W= (1e2)xeuw i =
10°0+£0°1 10°0+9Z°1 y 3 €0°0+65° 1 €0°0+29°1 1.4 12 3
60°0+80 " 1 1€°0+ 26752 Tw/3n | (1B3)xew Y1 0+19°€ €1°0+28°¢ 1-4 (AR
-— — o ~ — Py L3
Io+66°2 10°0+861°2 y | (T®) €704 S0°0+ 9¢°¢€ €0°0+1L"€ it h s-o,
— —_— ¥ —_ —
L0°0+%Z°0 Z00°0+02€E"0 1-4 124 | €00°0+$02°0 100°0+£8T1°0 1-4 d
- o *¥ s el
£2°0+91°02 89°0+L665 " 8€ Tw/3n g €1-0+6T %1 H1°0+96° ST Tuw/8n g
e - (9B)S°0 e - (®)5°0
10°0+00€ "0 10°0+52%°0 y 2 YT 0+zE" L 81°0+90° L utw 3
>y s Y 124 — e
60°0+5€°Z %0°0+%9° 1 1-4 GRED) 5 1€°0+99°S 9T°0+€6°S 1-4 »
1S°0+62° €2 66°0+£8° 8% 1w/3Sn v mﬂ.ﬂﬂﬁ.? ST T+€8° 9% Tw/8n v
*¥ — — -— -_—
10°0+8S "1 Z0°0+19°1 33 "Incg 62°T+96°9S %€ 1+65° 29 Tw/3n do
¥ -]
o2131aydsy 1BWION I1Uf 9131ayday TBWION Jtupn
d19jaweaeyg asjaueaedg
18310 snouaaeajug
(0T =u ‘*3°s ¥ X ) s3aea >13raydau

ut &ua.n 8%/8w ng) uorieijzstutwpe pioe Jrprwadid Burmoyjo3l sasisweaed osTIduTHodBWIRYJ () 2I9QEL

455

4th Sci. Cong. Proc., April, 1996

Scanned with CamScanner


https://v3.camscanner.com/user/download

456

Table (3): Serum pipemidic acid concentration in normal and nephritic

rats following oral administration of 50 mg/kg b.wt. twice

daily for 5 successive days (% + S.E., n = 10)

Time after first
gl s Normal Nephritic
administration
B
24 h - -
48 h 2.3 +0.01 2.2 +0.01
*
72 h 4.2 + 0.15 3.8 +£ 0.01
*%
96 h ~ 6.3 +0.23 5.2 + 0.15
i *%
120 h 9.6 + 0.27 6.4 + 0.16

Significant at:

* P < 0.05
*% P < 0.01

4th Sci. Cong. Proc., April, 1996

Scanned with CamScanner


https://v3.camscanner.com/user/download

dl3payday  =-yday
leuwtoy = N
10°0 > d  xx S0°0 >d « :3e juedtyubys a|qe3oda3apun -
£0°0 €T°0 80°0 81°0 80°0 2°0 £1°0 €€°0 €270
+ + + ¥ ¥ + + |aui3sasqug
-7 SR = = = 0°¢ % 1972 €1 0°¢ 0°2 €€ Y 1972 €€°S L97°%
Frry x% *% ¥
€170 £1°0 00 81°0 6070 $1°0 £1°0 85°0 £9°0
¥ ¥ + * F + ¥ 399Ny
= = = - = = T = ¥ i 6°2 3 y : % ¥
L9 07 €€ . 9°1 *M 14 €€ € !w 8 0°9
80°0 o 1€°0 €€°0 85°0 L0°0 62°0 81°0 £9°0 €5°0 €€°0 L9
n ¥ ¥ 3 3 3 2 - 3 5 K
97 - 8°2 = (184 €E°S = S5°9 1972 b1l €€°2 £€°6 L9°¢ | €521 €€°9
2 ¥ xx *¥
mo.w wo.m wo.m mo.m wo.m 60°0 62°0 mo.m €1°0 81°0 9,70 88°0
= = T ¥ + + ¥ + ¥ T + uaa|ds
B = = €€°1 = e «&w.m €E€°1 0°d 0°¢ S°§ 1972 £9°9 €€°S €€°6 19°8
bad *x *X ] xx
0°0 mo.m €0°0 mw.w ma.m €€°0 €1°0 L0°0 6v°0 62°0 8870
e + + + + 73 3 ¥ F Jaeay
& = = £ = L1 «.m.w 4 €€°1 ..Wm € L9°1 a.m.m.e 197¢ «m.,m L €€°S «m«.wﬂ €€°8
80°0 92°0 L1°0 81°0  "£0°0 L£°0 £2°0 £9°0 10°0 0°0 £9°0
¥ + ¥ ¥, + ¥ ¥ ] ¥ + Kaupuy
= = = = = 0°2 £€°2C L9°1 19°E = L1°S 0°€¢ £L9°8 0°S 0°S1 €E€°6
] H¥ X *¥ *¥ ¥
L0°0 = (1) i} L2°0 61°0 £€°0 81°0 €€°0 82°0 £9°0 85°0 L£70 €€°0
. T ry ¥ T ¥ + Y * ¥ + 13A17
= = 2 £9°1 = 0°2 L9°¢ S°1 0°§ £€€°2 £9°§ 0°¢ 19°8 €| £9°¢1 £°9
e *x XX *¥ *¥
1°0 £€€°0 o0 §9°0 €€°0
¥ Y + e + wnaas
= & = = = - ® = - = = 1972 £°S 1°¢t 9°€2 vy
r¥ ¥
‘ydaN N yday N -yday N ~yday N -yday N -yday N -yday N -ydap N *yday N
a st a €1 aTtt ae a:s as ac 1 4T aNnss1y
3sop 3se] ay3l x333e 133y3neys Jo auij]

"G = U -"sAep daTss?dOns ¢ 103 (3Im-q By /8w gg) IO

UoTjeajsTuTWpe Tei0o 3UIMmOT]OJ S3Iel d13taydau pue jewiou ur (3/3n) pioe orprwadid JO UOIIBIJUIOUOD INSSTL (%) d19BL

457

. Cong. Proc., April, 1996

4th Sci

Scanned with CamScanner


https://v3.camscanner.com/user/download

Serum concentratfon
(ug/ml)

T T 3 T
2 ‘ 84 8
Time (hour)
Fig. (1)1 Semllogarithmic graph depicting the time course of
plpemidic acid in serum of normal rats after single

intravenous injection of 50 mg/kg b.vt,
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Fig. (2): Semflogrithmic graph depicting the time course of °
plpemtdic acid in serum of nephritic rats after llng‘la

intravenous injection of 50 mg/kg b.wt.
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Fig. (3): Semilogarithmic graph deplcting the time course of

pipemidic acid in serum of normal and nephritic rats

after a single oral administration of 50 mg/kg b.wt.

mg/100 ml blood in rats injected with glycerol in
comparison with those obtained from normal rats
(1.10£0.06 mg/100 ml blood) reflecting the
induction of acute renal failure.

Single dose study:

The mean serum concentration of pipemidic acid
in normal and nephritic rats following a single
oral and intravenous administration of 50 mg/kg
b. wt. recorded in table (1). Lower serum
concentration’ was detected in diseased rats as
compered with the normal ones.

The kinetic parameters describing the disposition
of the drug in rats are tabulated in table (2) and
illustrated in Fig (1, 2 and 3). Pipemidic acid
showed delayed absorption, higher volume of
distribution and faster clearance rate in nephritic

4th Sci. Cong. Proc., April, 1996

rats than normal ones.

Multiple dose studies:

Pipemidic acid had the ability to accumulate in
the blood of normal and nephritic rats during the
course of treatment (Table 3). Tissue levels and
withdrawal time of the drug in normal and
diseased rats are incorporated in table (3). The
obtained data indicated long withdrawal time in
nephritic rats than normal ones.

Protein binding tendencey:
Pipemidic acid showed higher protein binding

tendency in nephritic rats with a mean value of
20.41% than in normal ones (13.26%).
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DISCUSSION

The present work showed that pipemidic acid was
highly absorbed after asingle oral dose with a
peak blood concentration level of 31.6+0.69 and
16.2+0.13 ug/ml after 1 hour in normal and
nephritic ralé, respectively. The present findings
demonstrated a shorter tg 5 (ab) value in diseased
rats (0.30£0.014h) than in normal ones
(0.425+0.01h). Our results were also confirmed
by those of Baggot (1980) and Pennington et al.,
(1975) who attributed the aforementioned
observation to the enhanced capacity of the drug
to penetrate the tissue barriers more in diseased
conditions. In addition, prolonged tos (el) in
diseased (2.989 = 0.18 h) than in normal rats
(2.189 = 0.01 h) were also correlated with the
lower Cmax (14.07+0.093 ug/ml) in diseased than
in normal rats (25.92+0.39 ug/ml). The lower
serum concentration of the drug recorded in
nephritic rals was in consistence with that of
trimethoprim in renal failure in human (Welling et
al., 1975) and methicillin in patients suffering
from cystic fibrosis (Yaffe et al., 1977).

Pipemidic acid concentration data following the
intravenous injection of 50 mg/kg body weight in
normal and nephritic rats were best fitted to
follow a two compartment open model. This
finding was consistent with that previously

recorded for pipemidic acid in human (Cadoringa -

et al., 1987), for flumequine in chickens (Atef et
al., 1987) and for nalidixic acid in chickens
(El-Banna 1990). Our data showed that higher
volume of distribution and faster clearance rate of
pipemidic acid in nephritic rats (Vass 3.22+0.1 &
Cl o) 38.94x0.70) as compared with normal ones
(Vdes 2.69+0.01 & Cl(tor) 32.97 +0.4). These
findings were consistent with the lower serum
concentration of the drug recorded here in
nephritic rats than normal ones.

Repeated oral administration of pipemidic acid
showed a cummulative behaviour in normal and
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nephritic rats, which may be attributed to
protein binding tendency. This finding wy,
closely correlated with those observed for acid j;
human (McChesney et al.,1967) and in chicken,
(El-Banna, 1990).

Pipemidic acid was found to be rapidly distributeq
in all tissues of normal and kidney damaged ra(
following its oral administration twice daily for §
successive days in chickens. Simllar finding was
also previously recorded for pipemidic acid i,
mice, rats and dogs (Schimizu et al., 1975 A),
Higher tissue level of the drug was recorded iy
tissues of nephritic rats than values recorded in
tissues of healthy ones. These findinge correlateq
with those obtained by Baggot, (1980),
Pennington et al., (1975) and Welling et al,
(1974). They attributed these findings to the
higher penetrating power of the drug to diseased
tissues as compared with normal ones.

Our findings demonstrated a prolonged
withdrawal time of pipemidic acid in tissues of
diseased rats (15 days) than values recorded in
tissues of healthy ones (9 days), this may be
attributed to the high rats of the drug distribution
in tissues of diseased rats than normal ones
(Pennington et al., 1975) andto the higher protein
binding tendency of pipemidic acid in nephritic
rats (20.41%) than in normal ones (13.26%).
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