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| SUMMARY

| The pharmacokinetic aspects of doxycycline were
| studied in normal and ivermectin-medicated
| mabbits after a single intravenous and oral
| administrations of 20 mg kg_1 b.wt. Plasma
i concentrations of doxycycline were determined
I by microbiological assay . After intravenous
i injection, the plasma concentration-time curve of
doxycycline ~ was  characteristic ~of a
tWo-compartment open model with a rapid

distribution phase and slower elimination phase .

The elimination half-lives (t1/26) were 7.98 and
619 hours and the mean residence times (MRT)
?vm 11.15 and 8.61 hours in normal and
"ermectin-medicated rabbits , respectively . The
Yolume of distribution and the total clearance
h‘,m quite similar in both groups -
| L“‘l administration , doxycycline was

absorbed  in  normal  and
cated rabbits with absorption
) of 33.85 and 28.81 minutes,
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respectively . The peak plasma concentrations
(Cmax) were 15.60 and 18.93 pg mI™!, and were
attained at (Tmax) 2.30 and 1.87 hours ,
respectively . The elimination half-life (tllzcl) of
doxycycline after oral administration was shorter
in pre-medicated rabbits than in normal ones .
The systemic bioavailability percentages (F%) of
doxycycline after oral administration were 88.63
% and 90.64 % in normal and ivermectin
medicated rabbits , respectively . The present
study showed that if ivermectin is used
concomitantly, altered
pharmacokinetics should be anticipated.

doxycycline

INTRODUCTION

Antibiotics and ivermectin are commonly used
concurrently in rabbit practice . Doxycycline is a
broad spectrum antibiotic closely related to
oxytetracycline , currently the most widely used
member of the tetracyclines in food
medicine (Xia et al.,1983 and WJ%; i
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~and Babcock ,1977) and
sis (George et al,1977) of
enerally believed that tetracyclines
n synthesis in susceptible bacteria by
binding of aminoacyl-transfer RNA

'J;_T - The efficacy of ivermectin against many
- endoparasitic and ectoparasitic species has led to

its extensive use in domestic animals (Campbell
- and Benz , 1984) . In rabbits , it has been used
_.inﬂ. prncipally for the treatment of ectoparasitic
s conditions (Mc Kellar et al,1992) . The
* - objectives of the study reported here was to

elucidate the influence of ivermectin on the

~ pharmacokinetic behaviour of doxycycline after
- single intravenous and oral administration in

o 3

MATERIAL AND METHODS
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Woﬁm&tely 6 weeks
‘experiment to insure

Sl »

" of chronic respiratory

1- Doxycycline hydrochjor %
the form of standarg pure poWder‘
soluble in water from the A v’ %
Industrial Co. (AVICO) Ampmg, - def‘hf';

2-Ivermectin : was supplied iy the fom.x
injectable solution (Ivomec®, MSD, Agyg

Division of Merk Sharp & Dohme 15
Holland).

Experimental design :

The animals were allotted to four groups of 5
rabbits each . Rabbits were individually weighed
before drug administration and doses wee
calculated precisely . Rabbits of groups [ and Il
received 400 pg kg! ivermeeld
subcutaneously in the scruff , using graduated |
ml syringes . After 24 hours , animals of grOUPSI
and II were given doxycycline at a dose of w.mg
kgl intravenously through the left ear Vi‘;]y
while rabbits of groups III and IV, weel s
received the same dose of dOXY&™"
stomach tube . Food but not watet » was:;
for 12 hours before oral dosing until 6 1€

drug administration .

were

y cline it
thield

(aned®

by ¥
Blood samples (Iml) were fake:ar Ll
venesection of the marginal ."?htd ubes NEE i
rabbit and collected in hepariniz®
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T cercus varmycoids (ATCC 11778) strain
: “ i the assay organism. Standard curves of

doxycycline for  both normal

Wﬁn-mcdicated rabbits were prepared in
pooled antibacterial free plasma . Each sample or
sandard was assayed in triplicate by adding 100
i to each well in each plate . The plates were
incubated at 37 °C for 24 hours . The diameters of

the inhibition zones were then measured ,

and

registered and expressed in (mm) . The mean
comelation coefficient (r2) of the standard curves
was 0.999. The limit of detection of doxycycline
assay was 0.020 ug ml ! |

Pharmacokinetic analysis :

A.wmputerized curve-stripping program (Rstrip,
Micromath Scientific Software, Salt Lake City,
::;;“d:fJZA) was l.,lS.ed for data analysis for each
Followiy .1' adnnmstr'ation of doxycycline.
g io ;lltrave.nous injection the disposition
. yeycline which expresses the decline
drug concentration as a function of time

bed by a biexponential expression :

B

PV = Aeat + Be -Bt

oy

Ntration of drug in plasma at

e = Base of natural logarithm .

Following oral administration , each individual
curve of doxycycline vs time was analyzed to
determine peak concentration (Cmax), time to
peak concentration (Tmax) . This program also
calculated compartmental analysis by statistical
Values calculated included
elimination half-life (tllw), area under the curve
(AUC) from zero to infinity by the trapezoidal
integral , (AUMC) area under the first moment
curve and mean residence time (MRT) in plasma .
The results obtained were statistically analyzed by
using student “t” test , according to Snedecor and
Cochran (1976)

moment theory .

RESULTS
Mean plasma doxycycline concentrations
following  single  intravenous and oral

administration of 20 mg kg-! b.wt. are presented
in Figures (1&2). Values of pharmacokinetic

constants for doxycycline both alone and
following ivermectin treatment are shown in
Tables (1&2). After intravenous injection ,

disposition of doxycycline conformed to a

two-compartment model (Fig.). A rapid
distribution phase and slower elimination phase
injection of

were observed after intravenous
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h 5.05+0.24
N min 8.31+0.29 11544
r IBI : ygml! 20.90 + 0.89 2309+ 09
8 bl 0.087 + 0.004 0.111 + 0,009% :
Ti28 h 7.98 +0.37 6.19+ 0244
MRT h 11.15 +0.49 8.61 + 0.27% —
Cp0 pgml-! 57.87 +3.23 56.33 + 3.06
Ve L/kg 0.33 + 0.010 0.35 + 0.022
Ko hl 1.90 + 0.09 1.56 + 0.06*
Ky h! 0.22 +0.017 0.26 + 0.018
L sn—
LSP h'l 3.01 +0.20 1,04+ 0,09
L m—
Vid(area) L/kg 0.99 + 0.04 0.81 + 0.03**
T Likg 0.89 +0.03 0.80 +0.02*
C
1B L/h/kg 0.08 + 0.005 w
AUC v
pg/ml/h 24547 + 8.63 411281/7?/ N
AUMC g X
He/mi/h 2754.03 + 191.87 ssa3s 1269
* : I'
. Slgnificantarp .05 4
w"“‘“p 0.01
: atp 0.001 g
: =


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

2340+ 1.85 30}1 + 1 gEy .
1a& 080 145+ 0.04%

e i 2881+ 1.19*
89.41+ 5.30 30.62 + 1.92%**

B pgml! 20.80 + 091 2646+ 1.13**

Kel n! 0.087 + 0.005 0122+ 0.010* l
Tinel h 7.94 + 0.43 5.77% 0.30** ‘
MRT h 12.67 + 0.68 9.10% 0.41**

Crmax pgmi’! 15.60 £ 0.65 18.93 = 0.78*
Tmax h 230+ 0.11 1.87 + 0.09%
AUC ug/ml/h 219.49 + 7.72 196.05 + 6.19*
AUMC pg/ml/h 2756.82 = 192.46 1798.06 £ 155.28**
F % 88.63 + 499 90.64 + 5.05

! * Significant atp 0.05
** Significantatp 0.01

**% Gionificantatp 0.001
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= b o mdly absorbed following oral
. of 20 mg kgl b.wt . The mean

5 half-life (t1’2ab) was shorter in
rmectin-treated rabbits (28.81 min) compared
m-l ones (33.85 min) . The peak plasma
.'_r, centrations (Cmax) were 15.60 and 18.93 ug
B e aiained a1 (Tmax) 2.30 and 1.87
hs in normal and ivermectin medicated rabbits
, respectively. The elimination half-life (t! Inep) Of
uycydmc after oral administration was shorter
- in pre-medicated rabbits (5.77 h) than in normal
' : -9(7.94 h). Also, the MRT value was altered by
- co-administration with ivermectin . Systemic
; .EMIhbduy percentages (F%) of doxycycline
' er oral administration were 88.63 % and 90.64

‘- ﬁ normal and ivermectin medicated rabbits h

 41.1989) and pigs (Riond and §

- Vet.Med.J.,Giza.Vol.46.No-

two-compartment open model best de, .
intravenous data in those studiesThe g
distribution half-life(t'7,0 ) of doxycycnm](g 31 ,
and 11.54 min) and long elimination half-Jife
(tlpg) (7.98 and 6.19 h) in nommal gy
ivermectin-medicated  rabbits,  respectively
indicating that doxycycline was rapidly
distributed in the body but was rather slowly
eliminated . The disappearance of the drug from
plasma of rabbits is slower than that of other
tetracyclines (Aronson , 1980) . After 24 h of
intravenous injection , doxycycline persisted in 2
higher concentration in normal rabbits than in
ivermectin-medicated ones .These concentrations
were  higher  than  minimal inhibitory
concentration (0.5 pg ml -1 ; Jha et al, 1989).
This was supported by its longer thag if normal
(7.98 h) than in ivermectin- _medicated rabbis
(6.19 h) . Similar value was reported by (Riondet

that
al.,1990) for dogs (6.99 h) but shorter than :
2475 h @v &

14.90 h (Riond &
r cats » 456 h

reported for ewes
Sulman,1974) and calves ,
al.,1989) and longer than that fo
(Riond et al.,1990). Such species discrep g
the estimation of t!/, are commonly encovanous
in the literature and are related 1© f
pharmacokinetic ~ curve-fitting routin®® 89
analytical techniques used (Dix ¢t in
Some investigators noted a dramatic

4B(1998) =
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Ll O :‘ " _ﬁ Sy
es on plasma proteins  with
: decreased half-life (Nelis and De
peer ,1981) -

m]ume of the central compartment (Vc) was
: identical in normal and
W"m _medicated rabbits The obtained
mlts showed that volume of distribution Vd
[' (ares) Was decreased 18.8% and the Vd(ss) was
ediced by 10.11%

[ sreatment . The estimated Vd(area) of doxycycline
in normal (0.99 L/kg) and ivermectin-medicated
(081 L/kg) rabbits was higher than that in pigs

(057 Lkeg,

x
'—"

following ivermectin

Riond and Riviere ,1990) but was lower than that
m calves (1.38 L/kg, Riond et al.,1990) . The
variaions found may be due mainly to the
different species . Ivermectin induced a 35.54%
w in the rate constant of doxycycline
distribution into the peripheral tissues from the
::";’;‘;i;zpmment (Ky,) and there was a trend
a decrease in K,; . The clearance rate
0ot differ between normal and
"“Mm-medlcated rabbits (0.08 and 0.09
& Tespectively) . The relatively small Clg in
:: b}:t:dlgmups may have been caused by
Protei, _ ng of doxycycline to plasma
A ad its reabsorption from renal tubules
'1980). In human beings, the renal
doxycycline was shown to be

Afwr smi

bt \-
rapldly absorbed in '
(Y40 3 28,81, misly than
33.85 min) . In this respect ,
reported that all of telracychnes ate - absorbed ;
sufficiently well from the gastrointestinal tract of
dogs and human beings to produce effective
concentrations in the body for systemic infections

He added that doxycycline was absorbed much
more rapidly than was oxytetracycline or
tetracycline . Mean absorption time (MAT) was
observed to be shorter in ivermectin-medicated
rabbits(30.6 min) as compared with normal ones
(89.4 min) . Peak plasma concentration was
reached rapidly when doxycycline was
administered orally at a dose of 20 mg kg! with
(Cmax) of 15.60 and 18.93 pig ml”' in normal and
medicated rabbits, respectively . These values
were higher than that observed in Houbara
bustards : 10.25 pg mi'! (Greth et al.,1993) . In
this study, the Tmax of normal and medicated
rabbits,(2.30 and 1.87 h , respectively) occurred
carlier than in Houbara bustards ; 12 h (Greth et
al1993) . The elimination half-life (t'5e) ©f
doxycycline was decreased 27.32% and the MR.T
was reduced by 28. 7% following ivermectin

therapy . This was explained by Mc Kellar. et al,
(1992) who mentioned that high concentrations of
jvermectin arc sustained in the body for 13 days
as it binds to plasma proteins in a high propom:;

_ Consequently - it decreasos the bmdm! 3

doxycyclme to plasma
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