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SUMMARY

Five clinically-healthy non-pregnant, lactating cows were each given
paromomycin in dose of 10 mg/kyg body weight, by the intravenous
and intramuscular routes. lhe serial serum samples collected after each
treatment were analysed for paromomycin concentration by the microbio-
logical assay method using B.subltis (AICC 6633) as test organism.
A two compartment pharmacokinetic model was developed to describe
the disposition of this drug. The elimination half-lifes were 5.47+0.57
and 2.5540.12 hours for intramuscular and intravenous administration,
respectively.
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The apparent specific volume of distribution were more than 1 litre/kg
(1.418 litre/kg) which indicates a relatively higher distribution of paro-
momycin to tissues than in plasma in cows. The bioavailability of paro-
momyein  after intramuscular injection amounted to 79.93+2.53% with
a maximum serum concentration (C ) of 7.44+0.23 ug/ml. about
1.5 hours after administration.

INTRODUCTION

Paromomycin, is an aminoglycoside antibiotic, used against sensitive Gram-positive
and Gram-negative microorganisms (PIGNATELLI and SILVESTRI, 1963). It is used in
treatment of many intestinal infections in cattle, calves, lambs, swine, chicken and
monkeys, and of value in amaebiasis of dogs (ROSSOFF, 1974). Intramuscular administrat-
ion” of paromomycin (10 mg/ky b.wt.) in cows showed the highest concentration (6.6
ug/ml) after two hours, in swines administration of 10.20 and 40 mg/kg showed the
highest blood level (12.7, 24.8 and 56.8 ug/ml. respectively) after one hour of injection.
ZIV and SULMAN (1974) demonstrated that the distribution equilibrium of paromomycin
in sheep was reached within one hour.

The aim of this work is to elucidate absorption, distribution, elimination and bioav-
ailability of paromomycin in Frezian cows in Egypt.

MATERIAL and METHODS

Animals:

Five clinically, healthy, lactating and non-pregnant cows, weighing 850-950 kg
were used. The animals were maintained on a normal commercial diet, although food
was withheld for 2 hours before and after injection with 6 hours. No drug were administ-
ered, two weeks before the experiments.

Administration of the drug and collection of samples:

Paromomycin was used as 17.5% solution (Ammino farma, Vetem S.P.A. Milano.
ltaly). The same animals were used as control before injectionof the drug. Each animal
was administered by two does (10 mg/kg body weight) with one week interval by
intraveuous and intramuscular routes; the drug was administered at 37°C (semilar to
body temperature). Blood, urine and milk samples were collected before and at 15,
30 mins., 1,2,4,6,12 and 24 hours after drug administration. Blood samples were taken
from right jugular vein, collected in two parts, the st portion was drawn into centrif-
uge tubes for obtaining serum for determination of paromomycin concentration, urea,
creatinine concentration, SGOT, SGPT and alkaline phosphatase activities. While the
2nd one was collected directly into sterile test tubes containing sodium fluride (10
mg/ml blood) as anticoagulant for determination of blood glucose level. Urine was
allowed to drain via a sterile rubber ballon catheter (Foltex No. 2B) fixed inside the
bladder at the time of sampling, whereas samples were collected by hand milking.
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Analytical methods:

The concentration of paromomycin in serum, urine and milk was estimated by
microbiological assay method described by GROVE and RANDALL (195%) using Bacillus
subtlis (ATCC 6633) as a test organism. Creatinine and urea concentration in both
serum  and urine were estimated according to the method deseribed by HUSDAN and
RAPOPORT (1963) COULOMBE and FAVREAUS (1963) respectively. Glucose, SGOI and
SGP1 in serum were estimated by using Monotes-Kits of Boehringer, Mannheim Gmbh,
Diagnostica, West Germany. Setum total lipids were estimated according to FRINGS
and DUMM (1970).

Pharmacokinetic_analysis:

For estimation of the disposition kinetics of paromomycin, 3 two-compartment
open model was applied (BAGGOT, 1978). from the serum concentration at different

times of sampling, the distribution and elimination half-life (t 1/2 and t 1/2 B,
respectively) for pargmomycin  were calculated using a semilogarithmic system. Ihe
apparent volume of distribution (Vd') was calculated by the area [vd ), extrapola-

tion [Vd,_.] and the pseudoeguilibrium [vd,_.] methods (BAGGOT, 1‘5?53.3)The half-life

B
(t 1/2 ¢ gr B) was calculated according to (R-)e following equation:
I
L2 or B = —t
or B

Ihe extent of absurption was obtained by compating the area under the serum
concentration-time curve following intramuscular dosage (A.U.C. i.m) with that obtain-
ed when the same dose was given intravenously (A.U.C. i.v) to the same animals.

Bioavalability % = AU.C. (i.m)
A.U.C. (iv)
1he apparent volume of central compartment Vc was obtained from the equation:

x 100

Ve = Dose {ug/ml)
cp (ug/ml) g

Where:

Cp is the drug concentration in the serum immediately following intravenous
dosage.

The obtained data were statistically analysed according to SNEDECOR (1964)
and the results were given as mean + standard error (X + S.E.).

RESULTS

The average concentration of paromomycin in serum, urine and milk after a single
intramuscular and intravenous injection of 10 mg/kg b.wt. were datermined at different
intervals (Table 1&2). The serum level reached its maximum concentration after intram-
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uscular injection (7.&&_4_-(].2.4 ug/ml) after one hour. The concentration of paromoycin
was higher in urine than that in serum or milk and the maximum concentration in
urine was reached after 2 hours.

The disposition kinetics:

Ihe wvalues of disposition kinetics of paromomycin after a single intramusclar
injection of 10 mg/kg b.wt. in cows are shown in lable (1) and Fig. (1). lhe absorpt-
ion half+life (t 1/2  0.56+0.00% h) and elimination half-life (t ) 5.47+0.57 h) indicat-
ed that paromomycin was rapidly absorbed and rapidly eliminated. Inspection of the
serum concentration-time curve which followed drug administration by intramuscular
route, demonstrated that the absorption rate constant (K ) was 1.26+0.03 h  and
the elimination rate constant (K ) was 0.128+02 h . The gﬁmd concentration of paro-
momycin following intravenous injection revealed a biexponential decline that can be
interpreted as conferring two-compartment  model characteristics. In this aspect the
distribution half-life (t, 1.24+0.07 h) and the elimination half-life (t 2.55+0.12
h). The apparent volume of distribution by the area, extrapolation and pseudoequilibrium
were 1089. 34+15.65 1418.79+11.25 and 1085.84+28.24 ml/kg, respectively (1able 3
& Fig. 1). lhe systemic bioavallability of paromomycin in cows after a single intramus-
cular injection of 10 ma/kg b.wt. was illustrated in Table (4). Clearence of paromomy-
cin, creatinine and urea as well as their relations are illustrated in Table (5).

Biochemical effects:

Administration of paromomycin in a dose of 10 mg/kg b.wt. showed no singific-
ant alterations in creatinine, urea, glucose and total lipid concentrations and $GO1,
SGPT and alkaline phosphatase activities.

DISCUSSION

The extensive use fu amino-glycoside antibiotic for treatment of various infect-
jons in animals and man, beside the problems caused by its residues in food-producing
animals, have necessitate the study of pharmacokinetic, models to reveal the disposit-
jon of each individual antibiotic in each individual species. Breed and species differen-
ces were observed in the rate of absorption, distribution and elimination of different
aminoglycosides. In our study, the absorption half-life of paromomycin is 0.56 hour
which confirm the rapid abserption from the site of injection. As recorded with other
aminoglycosides, gentamicin showed rapid absorption after intramuscular administration
in cattle (30 mins) (VANGELOV, 1974; 16.54 mins in buffaloes (EL-BAUOMY, et al.
1985). It was evident from the obtained results that the serum concentration of paro-
momycion in cows following an intravenous of intramuscular injection of 10 mg/kg
body weight wer higher than the minimum inhibitory concentration of many bacterial
strains including those resistant to penicillin (GHIONE, et al. 1960 and PIGNATELLI
and SILVESTRI, 1965).

Assitu  Vet.Med.). Vol. 22, No. 43, 1989.




34

PAROMOMYCIN IN COWS ) T

Paromomyein  showed a relative not dort  elimination hall-life (%47 h), while,
ZIV and SULMAN (1974) reported that the half-life of paromomyecin in sheep was 4.6
hours, this slight  variation may  be considered a5 species  variation. Some investigat-
ors studied the elimination hall-life vale of aminoglycosides, in cows as 1LY hour for
kanamyrcin (BAGGDY, 1978); 111 minutes in cattle  for gentamicin (ZIV and SULMAN,
1974). Moreover, in other species there is more variation. recorded i the elimination
half-life  of gontamicin os  30-40 minsin rats (BARAZA, et al. 1980); 7% mins in doy
(BAGGD ), 1977); 152 mins in horses (PEDERSOLI, 1980); 26 hours in hydrated leopard

the high value of apparent volume of distribution (1418.79-1085.84 ml/ky) ubserv-
ed in our investigations denoted more distribution of paromomycin i tissues than in
plasma. This result showed great variation of paromomycin than kanamycin and gentami-
cin in dogs which showed low volume of distribution (0.236-0.278 L/Kg and 0.260-0.448
L/K) vespectively (BAGGO 1, 1977). Also in cow and goat kanamyein showed low volume
of distribution (.22 1/K); horse (0.20 1 /Kg) (BAGGOT, 1977) which could be attributed
to its molecular size mwl minimal binding  affinity to plasma proteins which resemble
other aminoglycoside antibiotics which freely diffusable in the interstitial tissue water
(CYSILYNCK, et al. 1971; RIGAMY, et al. 1975 and GORDON, et al. 1972).

the  bioavailability of  paromomyecin in cows, in the present study, which expres-
ses the portion of the dose entering the systemic circulation after intramuscular inject-
ion, ranged from 74.09-88.01%. 1hese volues indicate better absorption of paromomycin
from its site of int-ramuscular  injection than some other autibiotics ie. Kanamycin,
erythromyein, tylosin and ampicillin (BAGGO1, 1977).

Body clearence of paromomycin (4.8940.15 ml/kg/min). which can be attributed
almost entirely to renal clearence evidenced by the highest concentration in urine
(1215 ug/ml for intramuscular and  19.68 ug/ml for intravenous) detected after two
hours post-injection, proved the kidney as main channel of paromomycin excretion.
This result were observed i some other antibiotics as kanamycin (BAGGOT, 1978;
ORMLU =l CUILER, 1969); chloramphenical (GOODMAN and GILMAN, 1975 BRANDER
and PUGH. 1977). Alsu, the calculated urine/serum concentration ratio was 0.66-3.84
for intreamuscular and 0.23-5.19 for intravenous which indicate the higher urinary
excretion of paromomyein.

The low concentration of Paromomycin in cow milk, in the present investigation,
indicated the limited extent of penetration of thedrug through mammary gland epithel-
jum which behaves as a lipoidal membrance separating blood of pH 7.4 from milk of
PH ranging from 6.5 to 6.8. According to RASMUSSEN (1966), aminoglycoside antibiotics
(including paromomycin) attain a limited extent of penetration into milk which can
be related to their extremely poor solubility in non-polar solvents and to their low
lipid-to-water partition caeffecient (BAGGOT, 1977).
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In conclusion, the intramuscular injection of paromomycin prolong the therapeutic
concentrations of the drug and theraby reduce the costs of using this amtibiotic in
appropriate animal species.
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Table (1)
Mean serum, urine and milk concentration of paromomycin and their relations
after intramuscular administration of 10 mg/kg body weight ( n = 5 )

Time after Serum conc. Urine conc. Urine ratio Milk conec. Milk ratio
injectino (H) (ug/ml) ug/ml serum ug/ml serum
0.00 (control) 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0
0.15 2.62+0.06 -- - - --
0.30 6.0740.16 4.38+0.12 0.66+0.004 - -
1.00 7.4&:{].23 9.25:-_0.23 0.82+0.03 2.55+0.16 0.23+0.02
2.00 6.90+0.26 12.1540.09  2.61+0.14 2.85+0.16  0.57+0.005
4.00 2.82+0.15 10.35+0.23  3.84+0.16 1.60+0.06  0.60+0.03
6.00 1.9840.11 4.68+0.18  2.49+0.24 -- .-
12.00 1.2240.07 3384018  2.87+0.25 -- --
264.00 0.0 +0.0 1.48+0.13 -- - -
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Table (2)
Mean serum, urine and milk concentrations of paromomycin
(10 mg/kg) body weight and their relations
after intravenous injection (n = 5)

Time after Serum conc. Urine conc. Urine ratio Milk conc. Milk ratio
injectino (H) (ug/ml) ug/ml serum ug/ml serum
0.0 (control) 0.0 +0.0 0.0 0.0 0.0 +0.0 - --
0.15 10.5740.022 2454013 0.23+0.01 - -
0.30 9.54+0.22 4.14+0.04 0.44+0.01 -- --

1.0 6.48+0.12 9.65+0.16  1.49+0.02 4554011 0.71+0.02
2.0 4.40+0.09 15.68+0.16 3.57+0.11 2.67+0.08  0.61+0.03
4.0 3.3 +0.21 10.63+0.10 3.2440.13 1.9340.60  0.59+0.02
6.0 1.55+0.04 8.03+0.07 5.1940.13 1.0240.02  0.66+0.04
12.0 -- 6.40+0.15 -- -- --
24.0 -- 5.26+0.11 -- -- -
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Table (3)

intramuscular and intravenous dose of 10 mg/kg body weight (n = 9)

i.m.

Lv.

Parameter Parameter
Unit Mean + S.t. ' Unit Mean + S.E.
A m._j(ml 10.75+0.06 Cpo ug/ml 11.29+ 0.08
Kab h 1.26+0.03 A ug(ml 4.25+ 0.57
t 1/2 h 0.56+0.0% h 0.56+ 0.003
B ug(ml 12.18+0.04 B 12 h I.24+ 0.007
Kel h 0.128+0.02 B tu_;(ml 7.05+ 0.06
t 1/28 h 5.47+0.57 B h 0.27+ 0.01
- ug/ml 7.44+0.25 t 1/2B h 2.55+ 0.12
lmax h '1.2510.05 K_]2 h 0.04+ 0.005
Rey h_, 0.39+ 0.07
Kl h 0.33+ 0.01
Ve mil /kg 885,33+ 6.52
V.d (area) L/ky 1089.34+15.65
vd (B) L/kd 108%.84+28.24
vd (B) L/ky 1418.79+11.25
Cly ml/kg. min. 4.89+ 0.15
g R 5.85+0.21
Body
Weight kg 372.5+7.39 Body wt kg 372.5 + 1.39
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Table (4)

Systemic bioavailability of paromomycin in cows after a single
intramuscular injection of 10 mg/kg body weight (n = 5)

A.U.C. ALLC. s i
Cow's : Bioavailability
b intravanous intramuscular 2
e ug/mi/h ug/mi/h &
1 44.22 35.175 79.55
2 46.75 34.64 74.09
3 44.567 35.592 79.86
4 45.54 40.08 88.01
5 45.54 35.58 78.13
Mean+S.t. 45.27+0.49 36.21+1.19 79.93+42.53
Table (5)

Clearance of paromomycin (10 mg/kg body weight), creatinine,
urea and their relations (n = 5)

Paromomycin Creatinine Paromomycin
clearance clearance creatinine
(ml/min/10 kg) (ml/min/10 kg) clearance

urea clearance Paromomycin
(ml/min/10 kg) urea clearance

lime after
injection (H)

0.0 (control) e 0.84+0.13 . 1.44+0.14 --
0.15 0.06+0.002 0.55+0.03 0.103+0.005  1.17+0.07 0.0525+0.004

0.30 0.10+0.004 0.59+0.09 0.32 +0.06  0.84+0.08 0.1225+0.0197
1.00 0.28+0.007 0.50+0.11 0.64 +0.11 0.78+0.08 0.375 +0.0603
2.00 0.44+0.02 0.24+0.04 176 +0.06  0.63+0.06 0.735 +0.1184
4.0 0.34+0.03 0.23+0.03 1.53 +0.21 0.52+0.06 0.6925+0.1596
6.0 0.36+0.03 0.25+0.06 1.62 +0.26  0.29+0.04 1.272540.1472
12.0 -- 0.27+0.06 - 0.31+0.05 -

24.0 - 0.23+0.05 - 0.37+0.04 -
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