IsUMMARY

This experiment was carried out on 24 guinea
pigs and 54 male rats. Both rats and guinea pigs
were divided into 3 equal groups. Animals in
group 1 served as control. Those in second and
third groups were injected i.m. with danofloxacin
in doses of 5 and 10 mg/kg b. wt. respectively for
5 consecutive days.

The obtained results revealed that danofloxacin
(10 mg/kg b. wt. i. m.) after the 5th day post
dosing induced significant decrease in bile flow in
both rats and guinea pigs. Serum levels of alanine
a.millotransferase (ALT), urea and creatinine were
Significantly elevated after the 1st and Sth days
Post dosing at the two dose levels. Furthermore
e values of aspartate aminotransferase (AST)
wq:e Signiﬁcanﬂy increased after 1st day post
% of therapy. Serum glucose and calcium
> Were insignificantly changed after drug
on,

dosing. Meanwhile, it evoked a

decrease in haemoglobin (Hb) contents , PCV%

and RBCs count after 1st day post dosing at the
dose level of 10 mg/kg b. wt. i. m.

Danofloxacin has no effect on the motility of
isolated rabbit duodenum and guinea pig ileum.

Concerning the genotoxic effect of the drug on
bone marrow cells, the results revealed that
danofloxacin has no significant effect on the rate
of mitotic division at a dose level of 5 mg/kg b.
wt. However, it produced a highly significant
decrease in the rate of mitosis at a dose of 10
mg/kg b. wt. Moreover. The drug induced a
significant increase of structural chromosomal
aberrations. The percentage of aberrations were
18.4 and 26.6 for 5 and 10 mg/kg b. wt. as
compared with 2% for control non treated group.
The structural chromosomal aberrations induced

by danofloxacin Were fragments, deletion, ring
chromosome, gaps, breaks and chromosom:

stickiness.
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ere is continued interest in the development of

‘new quinolones in order to improve antibacterial

activity, overcome bacterial resistance or diminish

toxicity. Danofloxacin is a novel synthetic
fluoroguinolone which has been developed
exclusively for veterinary use (Mann, 1989 and
Tanner et al., 1993).

oroguinolones have been reported to induce
weﬁuxs on the different organs as discussed

- by many authors (Hanafy, 1993: El-Ashmawy et
- 4L, 1994 and Kashida and Kato, 1997). However,
- Do enough available data was obtained about the
hﬂlﬁu of danofloxacin on the bile flow,
- chromosome structures angd some biochemical

“W parameters,

s have been reported to induce
oI structural and numerica) types

" R ations. Maha and Hanafy

500-700 g each and 54 clinically | ’
rats weighing 170-220 g each were

OXein 5 rats from each group

and water were provided ad libitum,

Drugs:
A commercillay available formulation o
danofloxacin (Advocin, solution of 25 Mg,
Pfizer Co., USA) was used.

Experimental design:

Both rats and guinea pigs were divided im0 3
equal groups each of 18 and 8 ammi
respectively. Those in group 1 were injectedi &
with 0.25 ml saline and served as comml
Animals of the second and third groups ¥
injected i. m. with danofloxacin at doses of 5and
10 mg/kg b. wt. respectively for 5 days (the &€
was estimated according to Paget and B

: doudle
(1964) representing therapeutic and
therapeutic levels).
. 4
Twenty hours and 5 days after last mj”i

animals (guinea pigs and rats) from ex? e
were anaesthetized by ethyl cm’bam"’ w
BDH) at a dose of 1.5 g/kg I p. and
for studying the bile flowW
according to the method described
Larson (1989). Flow was eXp!

per minute per gram of liveﬁ ANS

) a No.4 P
1 N .
{
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ples were obtained and stored frozen at
1 assayed for alanine aminotransferase
and aspartate aminotransferase (AST) after
and Frankel (1957), creatinine (Jackson,
i 75), urea (Patton and Crough, 1977). glucose
estet al., 1981) and calcium (Tietz, 1970).

e effect of danofloxacin on the intestinal
sooth muscles contraction was studied on the
it duodenum and guinea pig ileum according
wothe method described by Magnus (1904) using
Tyrod's solution at 37°C.

Chromosomal preparations were made from the
bone marrow of the rats following the method
Gescribed by Macgregor and Varely (1983) as
follows, Five rats from each group 24 hours after
e last injection were injected i. p. Wwith
ldicine (1 mg/kg), then sacrificed after 1.5-2
5. The bone marrow was dissected out and

: Med with a small scissors, then immersed for
m“ in phosphate buffer saline. The treated
Mty was then suspended in 0.075% KCI
O for about 25 minutes at 37°C and
tion was performed at 800 r. p. m. for 8

”; _Fmﬁm of the sediment was made

oil immersion lens (X l - The mitotic in

s

follows:

Number of divided cells
X 100

Number of divided and non divided cells

Data were statistically analyzed according to
Snedecor and Cochran (1980).

Moreover, differences between control and
treated groups in frequency of mitosis , rate of
chromosomal aberrations and incidence of
different types of chromosomal aberrations were
assessed using the Chi-Square test of the Epi-Info

computer package (Epi-Info, 1994).

RESULTS

In the present study, the effect of administration

fo danofloxacin for 5 days at doses of 5 or 10
mg/kg b. Wt. i m. on bile flow in rats and guinea

pigs, some haematological and biochemical
parameters and chromosomal  Structures were

investigated in rats.

was caleulated according to Brusick (1980) a4
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) on bile flow in rats and guinea pigs. Values

1 Bffect £ danofloxacin (Advocm
‘Ihble g 0n-.sse,d as mean £ E. (n=4).
Treated
| Species Time | Control i/ | 5mg/kg/wt. | 10
i post dosing min/g liver | p/min/g liver uu’,‘,‘fﬁﬁ’fiv“!ﬁ'
Rats 1st day 0.6310.02 0.5940.03 0.5610.02
5th day 0.6610.01 0.6110.01 0.3510.05*
Guinea 1st day 4.5110.25 4.30+0.39 3.9510.09
pigs 5th day 4.6010.15 4,0240.13 2.72+0.06*

Table (2) Effect of danofl

oxacin (Advocin) on some
ssed as mean £ S. E. (n= 5).

biochemical parameters in rats.

Velues are expre
) Treated
Parameter il C
post dosing ontrol smekg | 10meke
b.wt. b.wt.
ALT (unit/ml) 1st day 42204311 | 65.0044.20% [ 64. 2546.25*
5th day 40012255 | 63.21+4.52% | 67. 2243.99*
AST (unit/ml) 15t day 130.80+7.20 | 159.39+6.00* 172.25+10.25*
5th day 128 00£7.00 | 140.506.55 [ 139- 0048.00
Urea (mg%) 1st day 19.49+0.84 | 24.21£2.20% | 28. 5144.45*
5th day 18.9312.40 | 26.22+4.00* 25.22+43.00*
Creatinine (mg%) 15t day 0.460.03 0.74£0.05% | 0.930.037
: 5th day 0.55+0.04 0.8140.04* | 0.8240. o1*
b Glucose (mg%) Istday | 163.88£6.72 | 148.00£4.47 | 166. 20184 pd
5th day 172.354325 | 164.839.41 | 159- 6020.67
Calcium (mg%) 15t day 8754063 | so4r0.64 | 8008049
L 5th day 9214080 | 8.5240.72 ig_i_ﬂ_él.—
* Sipnificantly different compared to the control (P<0.05).
Vet.Med.J..Giza.Vol.46,No-4 B (1998)
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). In addition, it failed
contractile effect of acetylcholine (2 It
the isolated guinea pig ileum ‘and

Al )

I
" L .
bit
o
g |

f danofloxacin (Advocin) on some haematological parameters in rats.

Table (3): Effect ©
Velues are expressed as mean +8S. E. (n=5).

p———
) Treated
P ter Time C 1
aramete post dosing ontro 5 mg/kg/ 10mg/kg/
b.wt. b.wt.
Hb % 1st day 65.2244.50 63.80+3.33 42.3245.21*
5th day 68.5317.21 70.25+4.50 62.91+3.29
PCV% 1st day 39.20+1.74 25.39+1.21* 26.2543.28*
5th day 38.80+2.05 35.1241.17 32.29+6.29
RBCs X 106/mm3 1st day 5.8240.20 4.6240.25* 4,15+0.15*
5th day 5.69+0.15 4.4240.17 5.5240.20
WBCs X 103 3 1st day 8.6240.20 8.43+1.31 8.6910.12
Sl 5th day 8.80+0.16 8.90+1.00 8.77+0.19
(P<0.05)-

* Sipnificantly different compared t0 the control

frequency of mitosis in bone mar-

Table (4) Effect of danofloxacin (Advocin) on the
row cells of rats.

No. of | Chi-square

No. of
iz efa?ﬂiﬁf:d dividing | nondividing |  value
cells cells cells
T
Control w0 | 2eawm| 4%
5mghkgb.wt. | 500 | 33 (6.6%) 467 0.92
484 11.44%*

16 (3.2%)

10 mg/kg b.
wt.
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,j-: L

o WI ' danofloxacin (Ad
o ~'@fh m:fmmw cells of rats.

5). The results wveﬂed that

vocin) on the rate of chromosomal aberrations

o No. of No.of | Chi-
Group e;g;igi;d normal aberrent ‘l/:l%l;are
cells cells cells
Control 500 480 20 % 8
5 mg/kg b. wt. 500 409 91(18.2%) | 53.17**
10 mg/kg b. 500 367 133 (26.6%)| 112.50**
wt.

* Highly singificantly different compared to the control (P<0.01).

Table (6) Different types of chromosomal aberrations induced by danofloxacin (Advocin)
in bone marrow cells of rats.

ol
e

Gro Total No.
up of exam-

ined cells F b R G B 5
Control 500 - 5 - 5 L 10
5 mg/kg b. wt. 500 13 | 15 5 20 10 28
Chi square value 10.9* |4.13* 3.22 8.04* | 8.18** 7.91%
10mghkgh. wt. | 500 2 |2 | 2| 26 20 33
Chi squarc valug 28.25%* |8.04% | 7.22% | 13.32%% [ 18.42%% | 11.76"
* .
) y different compared
oo . pared to the control (P<0.05

y “ﬂiﬁ“nél"y gif:e;cnt c%l:lg;r:d to thlg_c%xtrol )(P<0.01)
hlo_m = Chromatid deletion
gap B= chromatid S= stickiness.
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uced only a significant (P<0.05)
of chromatid deletions, gaps and
and non significant effect on ring

£ . On the other hand, the dose rate of

:-’; M 2 b. wt. induced a higly significant effect
gl ntage of gap and stickiness and only a
ﬁcﬁ:nr::ffect on the rate of chromatid deletion

NSOME

and ring chromosome.

i
A0 pg/ml <

pig ileum (B),

“Ciza.Vol 46 No 4 B (1998)

both the dose levels, The  biary

d
it duodenum (A) an
Fig. 1: Effect of danofloxacin (D) on the isolated rabbit du

Secretion

of the iﬂmep;iﬁc 00d flow (Rer
The effect of danofloxacin on jnr
hemodynamics is unknown, Danofloxacin inhibits
the enzyme DNA gyrase which appeares to
essential for DNA replication and subsequently
manufacturing of celfular proteins (Wolfson and
Hooper, 1985). Protein synthesis inhibitors
prevent the stimulation of bile secretion (Simon et

40 pg/ml

guinea
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Fig. 2. Normal mitotic activity of control untreated rats.
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Fig. 4 Normal metaphase chromosomes of bone Fig. 5: Metaphase chromosomes of bone marrow
marrow cells of rats (control group). cells of rats treated with danofloxacin
showing a chromosomal fragments b. ring

chromosome.

bone MArrow
hromosomes of acin
(o 7: Metaphase € with danoflox
Fig 6 hase chromosomes of bone marrow Fig celﬁt of rats mﬁl stickiness.
o of rats treated with danofloxacin showing chrom
b showing a chromatid deletion.

o b. chromatid breaks. L -+
¢. chromatid gaps. . '
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olled to some extent
on of muscarinic receptors
al., 1974; Rene et al., 1983 and
al., (1988). The muscarinic blocking
of danofloxacin could be excluded as
from this study on the isolated intestinal
- preparations from rabbit and guinea pigs. In
: addition, it is not clear whether the cholestatic
action of danofloxacin is due to the increase in the
rate of sodium chloride and water reabsorption
from the bile ductule or gall bladder (rat has no
gall bladder), specially it is excreted through the
bile (Kashida and Kato, 1997), or inhibiting
secretin secretion which needs further study.

5

It is well known that the enzymes are inracellular,
g being located in mitochondria, the cytoplasm, or
B both. Consequently, circulating levels increase
| only following liver damage (Doxey, 1971, The
E‘ present study revealed that there was a significant
g increase in serum AST and ALT . Accordingly,
this finding might be attributed to damage of the
hepatic cells by the direct effect of the drug
resulting in escape of these enzymes to the
plasma. Furthermore, urea and creatinine
ly /increased in serum of trearted rats as
t  of kidney damage.  Similarly,
ation  of - norfloxacin  and  other
n clevation of AST, ALT,

mitotic division wag singifnly, v
the dose of the drug incl‘eased
Danofloxacin inhibits the enzyme DN:H" ,:

and so DNA replication (Wolfson and B
1985). The DNA replication Proceeds I;:%
division and the cel] may contin K;

. ue in nop diViding
phase in the presence of Cytotoxic materiy o

abnormal environmenta] condition. Moregye the
1

drug  was capable of

interacting i
chromosomes since it was shown to be a positive
inducer types of chromosoml
aberrations (Table 6 and Figs 5 to 7). The
structural

for many

chromosomal  aberrations  wer
summarized as fragments, deletion, rings, gaps
and breaks indicate that the danofloxacin has a
direct effect on DNA . Some authors (Gebhar,
1977 and Anderson and Richardson, 1981)
considered gaps to be a sensitive indicator of
chemically induced chromosomal aberrations.
Fragments and breaks highly significant
increased at both dose levels and Wwer dﬁ
dependent  Nichols  (1972)  corel
chromosomal breaks to gene mlltaﬁ"""on
other hand, the significant induc“"“dnlg
chromosomal stickiness indicates th:{t m;uchﬂ
interacts also with chromosomal proteii®
conclusion is in agreement with that repO
Mazia (1955 and 1961).

of
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