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ABSTRACT

Eighty apparently healthy and coccidia-free New Zealand white male rabbits (average weight of
774.69gm) were used. They were divided into eight equal groups in separate cages. The 1st group served
as the normal (negative) control rabbits.The 2nd group was orally administered 50mg secnidazole
/kg.B.wt., once a day, for 6 consecutive days. The 3rd group was orally administered 50mg amprolium
sulphate 20% /kg.B.wt., once a day, for 6 consecutive days. The 4th group was administered the
combination of the above two drugs (with the same doses and duration as in the 2nd and 3rd groups),
Each rabbit of the 5th, 6th, 7th and 8th groups was orally inoculated with infective dose of 5 x 10°
sporulated cocysts of Eimeria stiedae (E.Stiedae). The 5th group served as positive infected non-treated
control. The 6th group was treated with secnidazole. The 7th group was treated with amprolium sulphate
20%, and the 8th group was treated with the combination of both drugs (the doses and duration of drugs
as in the non infected groups). Haematological, serum biochemical, parasitological and histopathological
investigations were carried out at 15 days post E.Stiedae infection (7th day of drug treatments) and 25
days post infection (10th day post stopping of drug administration). Rabbits were weighed twice at 15
and 25 days post infection. Treatment of rabbits with the combination of secnidazole and amprolium 20%
elicited slight toxic effects than amprolium alone especially in the non-infected rabbits, but was the best
anticoccidial activity, followed by treatment with amprolium 20% alone which induced a moderate
toxicosis and a moderate anticoccidial activity. The secnidazole treatment showed the least toxicity; but
induced a significant anticoccidial activity (inspite of its least anticoccidial activity compared with the
other two systems of treatment). For achieving a better anticoccidial activity and least toxicity, we suggest
more trials for reducing doses and/or duration of treatment with a combination of amprolium and
secnidazole. Trials for field application of secnidazole as anticoccidial drug are suggested for more
evaluation. .
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consequently the DNA synthesis of the
microorganisms was inhibited causing their

The isolation of the antibiotic Azomycin
(2-nitroimidazole) from the streptomycete,
which showed trichomonocidal activity led to
the chemical synthesis and biological testing

- of many other nitroimidazoles (1).

From the biologically
Nitroheterocyclic compounds are the 2-
nitroimidazoles and the 5-nitroimidazoles, and
from the biologically active 5-nitroimidazoles
are metronidazole (flagyl), Tinidazole,
ornidazole, benzoylmetronidazole, nimorazole
and secnidazole (flagentyl) were used against
Entamoeba histolytica, Trichomonas vaginalis
and Giardiag muris in rodent models (2).

The mode of action of nitroimidazoles
{which are electron acceptors) on the protozoa
and anaerobic bacteria is due to their reduction
of  nitroreductase enzyme  of  the
microorganisms giving a reduced cytotoxic
product, which in turn reacts with DNA, and

active

death (3}.

The role of 5-nitroimidazole
(metronidazole) for controlling coccidiosis in
animals and poultry was tested by several
authors. The highly satisfactory control of
coccidiosis  outbreaks in  rabbits by
metronidazole through reduction of hepatic
and intestinal lesions and clinical signs by the
oral dose level of 40mg/kg.B.wt. for 3 days, in
parailel with subcutaneous injection of
20mg/kg.B.wt. of 1% of its solution. No
significant toxic signs were observed(4).- The
metronidazole may be used for the control of
rabbit coccidiosis(3). In Egypt, Shakshouk et
al. (6) compared the anticoccidial activity of
metronidazole (by oral dose of 25mg/L
drinking water), sulfaquinoxaline (oral dose of
25mg/l. water) and Lasalocid (75ppm in
ration) in groups of Balady chickens. The
results indicated that all the three drugs
improved the body weight gain, feed
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conversion and reduced the faecal oocyst
output. The mortality rate was reduced to 5%,
10% and 2.5% in cases of metronidazole,
sulfaquinoxalene and lasalocid treatments
respectively.

Secnidazole is hydroxy-l-2-propyl-1-
methyl-2-nitro-5-imidazole and a long acting
5-nitroimidazole. It is twice as active as
metronidazole in the treatment of Trichomonas
vaginalis and Giardia muris in mice. Its
toxictty is low (oral LDsy = 2.4g/kg.B.wt.).
The drug persists in the blood longer than does
the metronidazole, it is also twice as active as
metronadazole for the treatment of the
intestinal and liver amoebiasis (7).

Hepatic coccidiosis caused by Eimeria
stiedae in rabbits, is known to modify the
morphological and physiological properties of
liver resulting in structural and functional
alterations similar to those appearing in human
hepatic amoebiasis(8}. The development of
resistance to the anticoccidial drugs is the
major problem in poultry and rabbit industries.
Anticoccidial drug-resistance occurs when the
Eimeria parasite can multiply and/or survive in
the presence of a therapeutic concentration of
the anticoccidial drug which normaily destroy
the parasite or prevents its multiplication(9).

The objective of the current study was to
elucidate the anticoccidial activity of
secnidazole in treatment and control of rabbit
coccidiosis, as well as to reduce resistance
towards anticoccidial drugs.

MATERIALS AND METHODS
A-Animals : ,

Eighty  apparently  healthy and
coccidia-free New Zealand white male rabbits
(average body weight of 774.69 -+ 2.2 grams)
were used. The rabbits were put under
observation with daily faecal examination for
two weeks for excluding any animal with
E.stiedae or any illness. The rabbits were
divided into 8 equal groups which were kept in
separat wire-floored metal cages and given
pelleted feed and previousely boiled then
cooled drinking water.

B-Coccidia parasite :

The oocysts of E.Stiedae were
collected from the gallbladder and liver lesions
of naturally infected rabbits with hepatic
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coccidiosis. The collected oocysts were
suspended in 2.5% potassium dichromate
solution and incubated at 28°C for 4 days (the
period for maximum sporulation), then the
oocysts were washed 2-3 times with distilled
water by centrifugation for 10 minutes at 1500
rpm. The Eimeria oocysts were propagated in
Eimeria-free rabbits (4-5 weeks old) to obtain
sufficient numbers of coccidia-oocysts. The
oocysts  were  preserved in 2.5%
pot.dichromate solution and then
microscopically counted by haemocytometer
to determine the nunber of sporulated oocysts
in 1ml of the solution culture, which was then
stored at 4-8°C unti! used. Faecal and biliary
oocysts of E.Stiedae were counted by
McMaster technique.

C-Chemicals and Equipments :

-Potassium dichromate (for
preservation) (El-Nasr Co).

-Haymes and Turkey's solution
haematological study) (El-Nasr Co.)

-Formalin, sodium chloride, xylol,
haematoxylin and. eosin, soft and hard
paraffins, and Canada balsam (for
histopathological technique) (El-Nasr Co.).

-Biochemical kits: ALT enzyme, total
bilirubin, albumin, total protein, globulin,
total lipids and creatinine determinations (El-
Nasr Chem. Co.).

- Spectrophotometer.

-Haemocytometer (for parasitological
haematological counting).

- Light microscope.

oocysts

(for

and

. -McMaster Slide (for counting the shedded

oocysts in bile & faeces).

D- Drugs :

-Secnidazole tablets (Flagentyl) (El-Nile Co.)
(one tablet contains 500mg secnidazole).

-Amprolium sulphate 20% powder ( ADWIA
Co.).

E- Methods :

Groups : Eighty rabbits were divided into 8
equal groups in well separated cages.

Inoculation of the E.Stiedae sporulated
oocysts : Each rabbit of the last four groups
(5th, 6th, 7th, and 8th, groups) was orally
inoculated with 5 x 10” sporulated oocyst of
E.Stiedae by a stomach tube(10).

Drug treatments :

1-The rabbits of the lst group were non- -
infected, non-drug treated and served as a
negative (normal) control.
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2-The rabbits of the 2nd group were orally
administered 50mg secnidazole/ kg.B.wt.,
once a day, for 6 consecutive days.

3-The rabbits of the 3rd group were orally
administered 50mg amprolium sulphate 20%
/kg.B.wt,, once a day, for 6 consecutive
days.

4-The rabbits of the 4th group were orally
administered the combination of secnidazole
and amprolium sulphate 20% (the same dose
and duration as in the 2nd, and 3rd groups).

5-The rabbits of the 5th group were E.stiedae
infected (as previously mentioned) and non-
drug treated, and served as infected
(positive) control. :

6-The rabbits of the 6th group were E. stiedae
mfected and treated with secnidazole (as in
the 2™ group).

7-The rabbits of the 7th group were E stiedae
infected and treated with amprolium sulphate
20% (as in the 3rd group).

8-The rabbits of the 8th group were E. stiedae
infected and treated with the drug
combination of both secnidazole and
amprolium sulphate 20% (as in the 4th

group).

Sampling and methods of investigations:

a-Blood samples were collected (with heparin
anticoagulant) from half the number of
rabbits of the eight groups after sacrificing
them on the 7th day of drug treatment (15th
day post Eimeria infection) and another
blood samples from the rest of rabbits on the
10th, day from stopping of the treatment (on
the 25th day post Eimeria infection) for red
and white blood corpuscle counts(l1i).

b-Serum samples were prepared (on the 15th

and 25th day post infection) for
determination of the following serum
biochemical constituents: Alanine

aminotransferase (ALT) enzyme activity
(12), total bilirubin (13), total protein (14),
albumin (15), globulins (the difference
between total protein and albumin), total
lipid (16) and the serum creatinine(? 7).

c-Bile samples, from the gallbladders of the
sacrificed rabbits of all groups, were
collected on the [5th and 25th day post
E.Stiedae infection and the oocysts were
counted by the McMaster technique in 1ml
bile(10).

d-The faecal samples were daily collected
from the rabbits of all groups for 10 days
between 15-25 days post infection, and the
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oocysts were counted in lgm of faecal
matter by the McMaster technique(78).

e-The liver gross lesion scores were graded
from 0-4 according to(19) in the sacrificed

rabbits of all groups on days 15 and 25 post
Eimeria infection.

f-Fresh liver tissue spemmens of the sacrificed
rabbits on the 15th and 25' day post infection
were fixed in 10% neutral formalin saline for
the histopathological technique (20) and the
histopathological changes were
microscopically examined for different

histopathological lesions.

g-The body weights of rabbits of all groups
were recorded on the 15th and 25th day post
infection. _

The statistical analysis : The obtained data
were statistically analysed using F-test
through the analysis of variance
(ANOVA)N21) for the body weight,
biochemical and haematological analysis.
The analysis of Randomized Complete
Blook Desigh (RCBD) by the Duncan
Multiple Range-Test (Multiple F-test) was

used for the statistical analysis of
parasitological data (22).
RESULTS

A-Clinical signs

The E.Stiedae infected rabbits showed a
gradual decrease of the appetite in the first
week, marked emaciation in the 3rd week,
semisolid faecal droppings in some cases and
distension of the abdomen by the end of the
experimental period. One rabbit from the
positive control (infected, non-treated) died in
the 3rd week post infection.

B-Post mortem findings

The slaughtered rabbits of coccidia
infected rabbits showed gastro- intestinal
distension with gases, visible and sometimes
protruded liver nodules which decreased by
treatment with amprolium and/or secnidazole.

C-Effects of drug treatment and/or
E.Stiedae infection on the body weight :

At both periods (15 or 25 days post
Eimeria infection), all the drug treated groups
of rabbits showed a significant decrease in the
body weights than that of the normal
(negative) control. The group of rabbits
infected with Eimeria without treatment
(positive control) showed a significant
decrease in the body weight (lower body
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weight) than that of all the other groups of
rabbits, but the groups of rabbits administered
secnidazole, amprolium or the combination of
both showed a significant improvement in
their body weights than that of the positive
control rabbits (table, 1).

D-Effects of drug treatments
E.Stiedae infection on
haematological parameters

1-Red Blood Corpuscles (RBCs) count

On the 7th day of treatment (15 days of
E.Stiedae infection), the RBCs count was
significantly decreased in all groups than
normal (non-infected) control (except by the
combined drug treatment of Eimeria infected
rabbits which revealed nearly normal RBCs
count). On the 10th day post last drug
treatment (25 days post infection) the
secnidazole or its combination with amprolium
induced only a significant decrease of RBCs
compared with that of the normal control, but
the coccidia infected groups showed nearly
normal RBCs count (tables, 2 and 3).

2-White Blood Corpuscles (WBCs) Count
The combined drug treatment (secnidazole

and amprolium) induced a significant increase

of WBCs count in coccidia infected and non-

and/or
some

. ‘infected .rabbits compared with the normal

control rabbits (on the 7th day of treatment), in
contrast, the WBCs counts decreased
significantly by treatments of both coccidia
infected and non-infected rabbits (when each
drug was given alone)} compared with the
normal control. On the 10th day post last
treatment (25 day post infection), the WBCs
count was significantly decreased in all groups
.compared with that of the normal control
rabbits (except by secnidazole or the
combination of both drug treatment in coccidia
infected rabbits, which returned back to nearly
the normal count of WBCs) (tables, 2 and 3).

E-Effects of treatments and/or E.Stiedae
infection on some serum biochemical
constituents

1-Alanineaminotransferase (ALT) enzyme

activity
The ALT enzyme  activity was
significantly increased by the combined

treatment of both secnidazole and amprolium
in the non-infected rabbits and in all the
coccidia infected groups compared with that of
the normal (non-infected) control on the 7th
day of drug treatment and on the 10th day post
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last treatment (25 days post infection). No
significant change of ALT activity between
secnidazole or amprolium treatments of the
non-infected rabbits was recorded (tables, 4
and 5). '

2-Total Bilirubin

The total bilirubin was significantly
increased in all groups compared with the
normal control except in cases of : (a)
secnidazole treatment of the non-infected
rabbits (at both periods), (b} secnidazole or
amprolium treatments of coccidia infected
rabbits (on the 7th day of treatments). The
treatments of coccidia infected rabbits
significantly reduced the total bilirubin °
compared with that of the positive control
(coccidia infected) rabbits (in the 1st period)
(tables, 4 and 5). )

3-Serum Creatinine

The serum creatinine was significantly
increased in all groups when compared with
the negative (normal) control rabbits in both
periods, except by (a) the secnidazole treated
non-infected rabbits (in both periods, (b) the
amprolium treated rabbits on the 10th day post
last treatment,. (c¢) rabbits with combinted
treatment on the 7th day showed a nearly
normal creatinine concentration (tables, 4 and
5).
4-Total Lipids

The total lipids were significantly

increased in all groups of rabbits when
compared with that of the negative (normal)

. control group (in both periods) except by (a)

the secnidazole treated rabbits (in both
periods), {b) the positive (coccidia infected)
control, (c) the combination of both drugs on
the 7th day of treatment, where the total lipids
were nearly normal. At both periods, no
significant change in the total lipid
concentration between the coccidia infected
groups (tables, 4 and 5).

5-Albumin

The albumin concentration was non-
significantly changed in all groups (in both
periods) (tables, 4 and 5).

6-Globulins

The globulin contents were significantly
increased in all groups of rabbits when
compared with that of the normal control (in
both periods), except by (a) secnidazole
treatments, (b) treatment with the combination
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of the two drugs (on the 7th day of treatments),
(¢) non-infected rabbits which were treated
with amprolium alone or drug combination (on
the 10th day post last trcatment), wheré the
globulin concentration was nearly normal
(tables, 4 and 5).

7-Total proteins

On the 7th day of treatment, the total
proteins were significantly increased in all
groups than the normal control except in the
cases of : (a) the non — infected rabbits treated
with  secnidazole, (b) treatment with
combination of both drugs, where the total
proteins were nearly normal.

On the 10th day post last drug
treatments (25 days post infection), the total

proteins showed irregular pattern, where : (a) it

was significantly increased in coccidia
infected rabbits treated with the combination
of both drugs, (b) it was significantly
decreased in the serum of amprolium treatment
of the non-infected rabbits, (¢) it appeared
nearly normal in the other five groups, (d) no
significant change of the total protein was
noticed among the four coccidia infected
groups (tables, 4 and 5).

F-Parasitological study

1-Oocyst output in faeces

All coccidia infected (treated and non-
treated) rabbits began to excrete oocysts of
E.Stiedae in their faeces from the 15th day
post infection (PI). The daily ococyst output per
gram of faeces increased progressively until
the 23rd day PI (the peak of oocyst
production), then began to decrease from the
24th day Pl. The decrease of the sheédded

49

oocyst in Igm of faeces was associated with
the combined tfreatment by both secnidazole
and amprolium (lower ococysts output),
followed by amprolium treatment, then
secnidazole. However all the three systems of
drug treatments showed a significant decrease
in oocyst output/gm of faeces than that of the
infected — non treated (positive) control rabbits
(starting from the 19th day PI). In most cases,
there were no significant changes of faecal
oocyst output between amprolium treatment
and secnidazole treatment (table, 6).

2-Oocyst output in the bile on the 15th and
25th day PI

There was a statistically significant
decrease of oocyst output in the bile of all the
treated rabbits against E.Stiedae infection than
that of the infected (positive) control rabbits.
All the three systems of-treatments showed a
significant decrease of the oocyst output per
Iml of bile, but the most lower oocyst output
was shown by the combined drug treatment,
followed by the amprolium then by the
secnidazole treatment (table, 7).

- 3-Liver lesion scores

On the 15th or 25th day PI, there was a
significant decrease in the liver lesion score in
all E.Stiedae infected and treated rabbits than
only the infected (non treated) positive control.
There was no significant change in the liver
lesion " score between the amprolium treated
group and the combined treatment of both
drugs on the 25th day PI (table, 8).

G-Histopathological findings: "The
histopathological changes are recorded in table

®.
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Table (1): The body weights (in grams) of rabbits at different periods after secnidazole and/or
amprolium sulphate treatments, with or without E.Stiedae infection (Means + * SE).

" Days PI Initial body Body welghts Body welghts
o weights on the 15" day | on the 25" day
Groups (gr.) o post E.stiedae post E.stiedae
infection infection
-ve (Normal) control gr.(1) 777.33 A | 1355.67 A | 1540.83 A
+7.53 +21.40 +15.21
Secnidazole treated gr.(2) 772.17 A | 1125 A | 1317.50 BDE
+9.76 +37.49 +10.20
Amprolium treated gr.(3) 780.50 A | 1139.67 B [ 1310.67 B
+9.12 +14.61 +50.54
Secnidazole and amprolium treated | 786.67 A | 1159.50 C | 1313.00 BD
gr.(4) +6.39 +49.31 +14.78
E.Stiedae infected (+ve control) gr. | 773.33 A | 1036.33 C | 1140.00 C
(5) +9.02 +25.05 +25.48
E.Stiedae infected and secnidazole | 771.50 A | 1102.00 CD | 1306.00 D
treated gr.(6) +8.23 +26.82 +7.72
E.Stiedae infected and amprolium | 767.50 A | 1158.00 D | 1382.33 EF
treated gr.(7) +4.67 +11.85 +15.18
E.Stiedae infected and secnidazole | 770.67 A [ 1233.00 1441.67 F
and amprolium treated gr.(8) +4.62 +14.43 + 14.67
F-test NS . ¥ *
LSD (at P <0.05) - 68.969 67.191

N.B. : (1) N.S. = Non Significant change. (2) LSD = Least significant difference between means (at P <
0.05) (3) The different capital litters in columns denote the significant difference between
means (at P < 0.05) and vise versa. (4) * = significant changes among means (at P < 0.05)

Table (2): Some haematological changes of rabbits with secnidazole and/or amprolium sulphate
treatments, with and without E.stiedae infection (on the 7th day of drug treatment
or 15th day PI) (Means + SE).

Groups (gr.)
-ve (Normal) control gr.(1)

RBCs (X10°)
5415+0.217 AD

WBCs (X10%)
3.925 + 0.097 AD

Secnidazole treated gr.(2)

4.440+0.136 B

2.567 +0.406 BF

Amprolium treated gr.(3)

3.942+0.115 C

4.975+0.242 C

Secnidazole and amprolium treated gr. (4)

3.200 +£0.390 .C

4.02540.107 AD

E.Stiedae infected (+ve control} gr. (5)

4.776+0.243 DB

3.600 + 0.466 DE

E.Stiedae infected and secnidazole treated gr.(6)

4412+ 0241 B

2.850+0.116 BE

E.Stiedae infected and amprolium treated gr.(7)

3.800+0.107 C

1.975+0.090 F

E. Stiedae infected and secnidazole and|5.580+0.316 A 5.002+0.198 C
amprolium treated gr. (8)
F-test * *
LSD (at P < 0.05) 0.798 0.841
N.B. : (1) * = significant change (at P < 0.05) (2) LSD = Least significant differenc (at P <0.05). (3) The

different capltal litters in columns denote presence of sngmﬁcant changes among means (at P
<0.05) and vice versa



Zag. Vet. J. 51

Table (3):Some haematological changes of rabbits with Secnidazole and/or amprolium sulphate
treatments and with or thw1th(’>ut E. stiedae infection (on the 10 days post drug
treatment cessation or 25™ day PI) (Means + SE).
Groups (gr.)
-ve (Normal) control gr.(1)
Secnidazole treated gr.(2) !
Amprolium treated (+ve control) gr. (3)

RBCs (X10°) | WBCs (X10°)

4.615 + 0.137 ADE[4.250 +0.378 A
3.692 +0.343 BC [1.550 + 0.128 B
4.265 +0.180 ABE|2.075 + 0.141 B

3.060+0.162 C [1.975+0.101 B
5.005+0.151 DE |2.150+0.227 B
4.000 +0.078 AB |4.875+0.295 A
4.683 +0.322 E |1.225+0.049 B
4.565 + 0.202 ADE{4.200+0.187 A

Secnidazole and amprolium treated gr.{(4)
E_Stiedae infected gr.(5)

F.Stiedae infected and secnidazole treated gr.{(6)
E.Stiedae infected and amprolium treated gr. (7)
E.Stiedae infected and secnidazole and amprolium

treated gr. (8)
F-test * *
LSD (at P <0.05) 0.646 1.654

N.B. : (1) * = significant change (at P < 0.05) (2} LSD = Least significant difference (at P < 0.05). (3) The different
litters in columns denote presence of significant changes among means (at P_< 0.05), and vice versa

Table (4): Some serum biochemical constituents of rabbits with Secnidazole and/or amprolium
sulphate treatment with and without E.stiedae infection (on the 7th day of

treatments on the 15th day PI) (Means + SE).

ALT- Total Serum Total | Albumin [Glebulins| Total
Groups(gr.) activity | bilirubin |creatinine| lipid proteins
(U/L) (mg/d) | (mg/dl) | (mg/dl) (gd) | (g/dD) | (g/dD)
-ve (Normal) control 20.44A | 0.227A | 0.835A | 9450AE | 2.691A | 2.793A | 5.484A
gr.(1) +0.854 | +0.063 | £0.116 | +0.129 | + 0368 | +0316 | +0.144
Secnidazole treated - 22.611AB] 0.356AB | 0.970A 7.98A 2.545A | 2.725A | 5.270A
gr.(2) +0.981 +0.102 | £+0.081 | +0.216 | +0.261 | +0.215 | +0.123
Amprolium treated 23.611AB| 0.691BD |1.240BCD| 14.99BC | 2.532A | 4.198B | 6.730BC
gr.(3) W +0900 | +0.095 | +0.158 | +1.533 } +0.141 } +0.253 | +0.490
.1 | Secnidazole and 25.28BCE| 0.788D 1.160C 18.69C | 2.546A | 3.332C | 5.878A
a 'amprolium\ti-eated +1.731 | +0.143 | +0.148 | +2.156 | +0.111 | +0.354 | +0.208
gr.(4)
EStiedae infected 28.475CE{ 0.511C 1.200C | 10.32AD{ 2.634A | 4.244D | 6.878C
(+ve control) gr.(5) +1.499 | +0.062 | +0.145 { +0300 | +0.252 | +0.274 | +0.309
E.Stiedae infecte and  |32.625 DE| 0.173A | 1.330D [11.93BDE| 2.487A | 4.246D | 6.733C
secnidazole treated +2.035 | +0.028 ) +0.113 | +0974 | +0315 | +0.322 | +0.185
gr(6)
E Stiedae infectedand | 33.15D | 0.178A | 1.340D | 13.25BD | 2.572A | 3.951D | 6.523C
amprolium treated gr. +1.195 { 0028 | +0.129 | +1.123 | +0283 | +0.137 | +0.416
()
E.Stiedae infected and 28834E 1 0994D | 0.820A |10495AD| 2.546A | 3.026A | 5.572A
secnidazole and +1.747 | +£0.206 | +0.026 | +1.028 | +0236 | +0.185 | +0.273
amprolium treated gr. (8)
F-test * * * * NS * *
LSD (at P <0.05) 3.961 0.400 0.167 3,727 -- 0.370 0.835

N.B. : (1) * =ssignificant change at P < 0.05 (2) LSD = Least significant difference (at P < 0.05). (3) NS =
Non Significant change. (4) The different capital litters in columns denote presence of
significant changes among means (at P < 0.05), and vice versa.
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Table(5): Some serum biochemical constituents of rabbits with secnidazole and/or amprolium
sulphate treatments with and without E.stiedae infections (on the 10th day post

treatment cessation or 25th day PI) (Means + SE).

ALT- Total Serum Total | Albumin | Globulins Total
enzyme Bilirubin | Creatinine | Lipid proteins
Groups (gr.) activity

(U/L) (mg/dl) (mg/dD) | (mg/dl) | (g/dl) (g/d) (g/dl)
-ve  (Normal) | 12.32A 0.220A 1.06A 9.86A | 2.723A | 2.454ACD | 5.177AB
control gr.(1) +0.632 +0.072 + 0.080 +0.482 | +0.238 | +0.306 +0.290
Secnidazole 13.588AB | 0.375A 1.18AC 10.14A | 2.465A | 2.826BEF | 5.291AB
treated gr.(2) +0.712 +0.036 +0.098 +0.628 [ +0322 | G+0.211 | D+0.236
Amprolium 15.98B 0.684BC | 1.32BDE | 13.46B | 2.322A | 2.197C 4.519C
treated gr.(3) +1.02 D+0.127 | +0.127 +0.551 | +0.211 | +£0.273 +0.3654
Secnidazole 16.358B 0.770C 1.14A 13.92B | 2.399A | 3.02EG 4.987A
and amprolium | +1.143 + 0.164 +0.113 +0.401 | £0.261 | +0.086 +0.273
treated gr.(4)
E.Stiedae 19.40C 0.960DE | 1.27CD 14.64C | 2.467A | 2.588BDF | 5.487BD
infected (+ve | +1.166 +0.084 +0.129 +0.285 | £0.342 | +0.086 +0.127
control) gr.(5)
E.Stiedae 30.16D 0.840E 1.33DE 14.88C | 2.764A | 2.603ABH | 5.367BD
infected and | +1.649 + 0.097 +0.113 +0.261 | +0.424 | +0.236 +0.224
secnidazole
treated gr.(6)
E.Stiedae 20.16C 0.699C 1.28CBD | 14.36C | 2.43A 2.88FGH 5.31ABD
infected  and | + 1.649 +0.126 +0.097 +0.43 [ +0215 [ +0.326 +0.357
amprolium
treated gr. (7)
E.Stiedae 26.167E+ | 0.691CD | 1.42E 14.77C | 2.557A | 2.956G 5.153D
infected and | 1.60 +0.203 +0.127 +0.362 | +0.354 | +0.357 +0.319
secnidazole and |
amprolium
treated gr. (8)
F-test * * * * NS * *
LSD (at P < 2.982 0.151 0.121 0.590 -- 0.322 0.333
0.05)

‘N.B. : (1) * = significant change at P < 0.05 (2) LSD = Least significant difference (at P <0.05). (3) NS =
Non. Significant change. (4) The different litters in columns denote presence of significant
changes among means (at P < 0.05) and vice versa.
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Table (6): Daily faecal oocyst output in 1gm faeces (X 10°) from the rabbits;)f different groups infected with 5 X 10% cocysts of E.Stiedae after

treatment with secnidazole and/or amprolium sulphate 20% for 6 censecutive days (Means + SE).

15"day | 16"day | 17"day | 18" day 19"day 2 | 20%day | 21%day |22"day 23 day | 24" day
Groups(gr.) (X100 | (X10) {(X10) | X106%) (X 10%) (X 10%) (X 109 | (X109 (X 10 | (X10)
-ve (Normal) control | 0.00 +[000 +[000 +[000 +[000 ~+|000 +[000 +[000 +[000 +[000 +
ar.(1) 0.00Aa | 0.00Aa | 0.00Aa | 0.00Aa 0.00Aa 0.00A2 0.00Aa 0.00Aa 0.00Aa 0.00Aa
Secnidazole  treated [ 000 +]000 +[000 +[000 +[000 +|000 +|000 +|000 +[000 +]|000 +
gr.(2) 0.00Aa | 0.00Aa | 0.00Aa | 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa
Amprolium treated | 0.00 +[000 +[000 +[000 +{000 +[000 +[000 +[000 +[000 +[000 +
(3) 0.00Az {0.00Aa | 0.00Aa | 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa
Secnidazole and [ 000 +[000 +[000 +[000 +[000 +[000 +/000 +[000 +[000 {000 +
amprolium treated gr.(4) | 0.00Aa 0.00Aa 0.00 Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa 0.00Aa
E.Stiedae infected (+ve | 44.75 +|765 +|85  + |109+395|138  +]25075 +[2845 +[38025 +|564 __ +[39225+
control) gr. (5) 167Aa [2.75Aa | 1.75Aabc | Bbe 1.77Bc 4.68Bde | 2.25Bde | 3.25Beg | 3.62Bf 3.65Bg
E.Stiedae infected and | 3725 +(6625 +|74 + [855  +|10575_+ 1665 + /191 +122125 +[364 +[229 +
secnidazole treated | 0.96 Aa |222Aa |146Aa |256Bab |230Cb 2.56Cc 1.62Cc 3.09Cc 2.09Cd 0.94Cc
gr.(6)
E.Stiedae infected and | 27 + 1.37 | 41.75+ 43 + 1535  +|[685+ 10825 +| 164.75+ | 18575 +[305.75 +|2015 +
amprolium treated gr.(7) | Aa 1.52 Aa 1.54 Aa 0.75ABab | 1.35Cab 2.16Db 2.22C¢ 2.79Cc 20.2Dd 3.75Cc
E.Stiedae infected and | 22.00 +|31.5 +|3600 + |4225 +[545 +(80.00 +106+ 126.75 =+ (1835 +|134 +
secnidazole and 1.37 Aa 1.35 Aab | 1.54 Aab | 1.29ABab { 1.6Cabc 2.5Dbc 2.26Dc 1.29Dc 2.56Ed 0.79Ddc

amprolinum treated gr.(8)

N.B.:

1- LSD of (period x treatment } interaction = 54.885 (at P <0.05)

2- The different capital litters in columns denote presence of significant changes among means of groups at the same period (at P < 0.05), and vise versa.
3- The different small litters in rows denote presence of significant changes among means of the same group at different periods (at P <0.05), and vise versa.
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Table (7): The oocyst outputs in 1ml of bile (X 10%) of the rabbits of the different groups with
secnidazole and/or Amprolium 20% treatments for 6 days (on the 15th and 25th day

post E.Stiedae infection) (Means + SE).

Days PI 15" day 25" day
(X 104 (X 10%)

Groups (gr.)
-ve(Normal) control gr.(1) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Secnidazole treated gr.(2) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Amprolium treated gr.(3) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Secnidazole and amprolium treated gr.(4) 0.00+ 0.00 Aa 0.00+ 0.00 Aa

E.Stiedae infected (+ve control) gr.(5)

409 + 13.005 Ba

332.5+11.924Bb

FE.Stiedae infected and secnidazole treated gr.(6)

316.5+5.154 Ca

207.547.395 Cb

E Stiedae infected and amprolium treated gr. (7)

194 +4.323 Da

150 + 7.906 Db

'EStiedae infected and secnidazole
amprolium treated gr. (8)

and

96.75+ 2.408 Ea

107.5 +7.395 Ea

N.B. : (1) LSD of period x treatment interaction (at P < 0.05) = 19.650 (2) Different capital litters in
columns denote significant variation between treatments ( at P < 0.05) and vise versa, (3) different
small litters in rows denote significant variation among periods (at P < 0.05) and vise versa.

Table (8): Liver lesion scores of rabbits of different groups treated with secnidazole and/or
Amprolium 20% treatments for 6 days (on the 15th and 25th day post E Stiedae

infection) (Means + SE).

Days PI 15" day 25™ day
(X 10% (X 104

Groups (gr.)
-ve(Normal) control gr.(1) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Secnidazole treated gr.(2) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Amprolium treated gr.(3) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
Secnidazole and amprolium treated gr.(4) 0.00+ 0.00 Aa 0.00+ 0.00 Aa
F.Stiedae infected (+ve control) gr. (5) 3.5 +0.08 Ba 3.75 +£0.14 Ba
E. Stiedae infected and secnidazole treated gr.(6) 2.92+0.14 Ca 2.82 +0.07Ca
E.Stiedae infected and amprolium treated gr. (7) 2.58 +0.14 Ca 2.50+0.19 Da
E Stiedae infected and secnidazole and amprolium | 2.00 + 0.12 Ea 2.42 +0.07 Db
treated gr. (8) '

N.B.: (1) LSD of (period x treatment) interaction (at P < 0.05) = 0.293 (2) Different capital litters in
columns denote significant variation between treatments (at P < 0.05) and vise versa, (3) different
small litters in rows denote significant variation among periods (at P < 0.05) and vise versa.
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Table (9): The histopathological findings of the Secnidazole and/or Amprolium sulphate
treatment of the non-infected and coccidia infected rabbits on the 7th day of drug
treatment (15 days PI) and 10th day of drug treatment cessation (25 days PI). -

Groups (gr.)

Lesions of liver on the 7th day of
treatment(15th day PI)

Lesions of liver on the 10th post
treatment cessation (25th day PI)

Normal (negative)
control gr.(1)

Normal histological structures

Normal histological structure

Secnidazole treated
gr.(2)

1) Vacuolar degeneration of some
hepatocytes

2) Congestion of blood vessels
(Fig.1-A)

1} Slight to non-detectable
degenerative changes (Fig.1-B)

Amprolium sulphate
treated gr. (3)

1) Hydropic (vacuolar)
degeneration.

2} Focal necrotic areas.

3) Congestion of blood vessels
(Fig.1-C)

1) Hydropic degeneration
2) Focal necrotic areas

Secnidazole and
amprolium treated gr.

4)

Wt
]

1) Diffuse hydropic {vacuolar)

degeneration

2) Focal and diffuse necrotic
areas.

3) Haemorrhages in the liver
tissue

4) Congestion of blood vessels
(Fig. 1-D)

The same features of liver lesions on
the 7th day but with less severity

\
| Corcidia infécted
non-treated
(+v control) gr. (5)

- Numerous developmental stages
of E.Stiedae in the epithelial lining
of the bile ductules (Fig.2-A)

1} Severe {(malignant) cystic formation
2) Hyperplasia of bile ductules which
were completely occluded with
developmental stages and oocysts in
their lumens.

3) Hepatic cells replaced by cystic
formation of bile ductules and
connective tissue (Fig.3-A)

Coccidia infected and
secnidazole treated

gr. (6)

1) Moderate proliferation of bile
ductules

2) slight degenerative changes of
hepatocytes (Fig.2-B)

- Few cystic formation of bile ductuies
(Fig.3-B)

Coccidia infected and
amprolium treated gr.

(7

- Mild proliferation of bile ductules
(Fig.2C)

- Few cystic formation of bile ductules
(Fig.3-C)’

Coccidia infected and
secnidazole and
amprolium treated gr.

(8)

- Mild proliferation of bile ductules
(Fig.2-D)

1) Slight destruction of epithelial lining
of bile ductules.

2) few developmental stages and
ooCysts

3) Mild cystic formation of bile
ductules (Fig.3-D).
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B- Secnidazole (25 days PI)(gr.2)
X 400 X400 "

6 v AR

= HESE ST

C-Amprolium (15 days PI)(gr.3) D- Secnidazole +Amprolium
+ X 400 (15 days PI)(gr.4) X 400

i iy Vi

13 L
Fig.(1): Liver sections of rabbits orally administered with 50mg/k.gB.wt. of secnidazole and/or amprolium sulphate
20% (once a day, for 6 days) as follow : A-(gr. 2) non-infected rabbit at 7th day post secnidazole treatment [15 days
post infection (PI)] showing vacuolation and slight degenerative changes of some hepatocytes. B- (gr.2) non-
infected rabbit after 10 days of secnidazole treatment cessation (25 days PI), showing focal degenerative changes of
some hepatocytes with congestion. C- (gr. 3) non-infected rabbit on the 7th day of amprolium treatment showing
vacuolar degeneration and focal necrosis of hepatocytes. D- (gr. 4) non-infected rabbit at 7th day of combined
treatment showing clear vacuolation and degenerative changes of hepatocytes with focal necrotic areas. (H & E , X
400). i =
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A-Coccidia infected (+ve control), B- Coccidia infected +
15 days PI (gr. 5)X 200. secnidazole treated (15 days
' PI) (gr.6) X 400

C-Coccidia infected D- Coccidia infected (15 days PI)
+ amprolium treated (15 days PI) (gr. 7) +(secnidazole and amprolium) treated (gr.8)
X 400 X 400

Fig.(2): Liver sections of coccidia infected rabbits orally administered with 50mg/kg.b.wt. of secnidazole and/or
amprolium, once a day, for 6 days, as follow : A- (gr. 5) positive (infected, non-treated) control rabbits on the 15th
day post infection, showing numerous developmental stages of E.stiedae (shizonts, gametes and oocysts) in the
epithelial lining of the severly destructed bile ductules (H & E , 200). B- (gr. 6) coccidia infected rabbit with
secnidazole treatment (15 days pl) showing different developmental stages of E.stiedae in the slightly destructed
epithelial lining of bile ductules. C- (gr. 7) coccidia infected rabbit treated with amprolium (15 days PI) showing
different developmental stages of E.Stiedae in the moderately destructed epithleial lining of bile ductules. D- (gr. 8)
coccidia infected rabbit treated with combined drugs (15 days PI) showing few number of developmental stages of
E.Stiedae without destruction of the epithelial linining of the bile ductules. (H & E, X 400) .
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Ko /28
A- Coccidia infected ' B-Coccidia infected +
(+ve control) 25 days PI (gr. §) secnidazole treated (25 days PI)(gr. 6)
X74O X 40

C- Coccidia infected ' A- Coc‘éidia infected (25 days PI)
+ amprolium treated (25 days PI) (gr.7) +(secnidazole and amprolium treated (gr.8)
X 40 . X40

Fig. (3) : Liver sections of coccidia infected rabbits, orally administered with '50mg/kg.B.wt. of secnidazole and/or
amprolium, once a day, for 6 days, as follow : A- (gr. 5) positive control rabbit (infected, non-treated) 25 days PI
showing great numbers of cystic formation of bile ductules causing pressure atrophy of the surrounding hepatic
parenchyma. B- (gr. 6) coccidia infected rabbit treated with secnidazole at 25 days PI (10 days post stopping of
treatment) showing few cystic formation of bile ductules surrounded by fibrous connective tissue. C- (gr. 7) coccidia
infected rabbit previousely treated with amprolium (at 25 days PI) showing few number of cystic formation- of bile
ductules surrounded by fibrous tissue. D- (gr. 8) coccidia infected rabbit treatéd with combined drugs (25 days PI)
showing very few cystic formation of bile ductules surrounded by connective tissue. (H & E, X 40).



.- showed that du

Zag, Vet. J.

DISCUSSION

The hepatic coccidiosis of rabbits,
caused by the sporulated oocysts of E.stiedae,
remains one of the dangerous and common
disease of Egyptian rabbits causing economic
losses in rabbit production. The resistance of
coccidia against many anticoccidial drugs
causes an important problem in controlling the
disease. The metronidazole (as one of 5-
nitroimidazoles) has been proven to be
effective in controlling coccidiosis (4-6). So,
we tried to use secnidazole (as a new and long
acting 5-nitroimidazole) in the present work.

Concerning the safety evaluation of the
drug treatments, the haematological study
_ r\'ing the first studied period (7th
" day of treatment or 15 days after E.Stiedae
infection), all the trecatments induced a
significant decrease of the RBCs counts
compared with that of the normal rabbits,
except the combination of treatments restored
the normal values of the RBCs. During the
second period (10th day post stopping drug
treatment or 25 days post infection), the RBCs
counts regained their normal levels in all the
coccidia infected groups of rabbits and with
amprolium treatment than the normal control.
The reduced erythropoiesis was attributed to
reduced erythropoietin following a chronic
renal diseases (23). The biochemical study
revaled that the serum creatinine concentration
was significantly increased in all groups than
that of the normal control (except by
secnidazole, in both periods) indicating the
presence of a certain degree of renal
dysfunction by amprolium sulphate treatment.

-~ The WBCs counts showed a significant
decrease in all the treated rabbits (infected or
non-infected) in both periods, except in case of
the combination of the two drugs which nearly
normalized the levkocytic counts. A mild
leukopenia could also be induced by one of the
S-nitroimidazole compounds (the
metronidazole) in goats (24). Also, a transient
and reversible leukopenia during
metronidazole therapy was detected (25).

The current biochemical analysis
indicated that the ALT enzyme activity was
significantly increased in all the treated groups
compared with that of the normal control
rabbits except by secnidazole treatment (in
both periods), and by amprolium 20% (in the
first period), where the ALT enzyme could be
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normalized. The same pattern of ALT changes
could be detected also for Dbilirubin
concentration in response to either secnidazole
and/or amprolium treatments. The ALT
enzyme level was usually elevated in cases of
acute hepatic necrosis and the extrahepatic
obstruction (26). The increased concentrations
of total bilirubin is an indicative of hepatic
dysfunction{27). The present histopathological
studies showed the presence of substantial
liver damage which caused by the treatments,
from slight degenerative (vacuolar) changes by
secnidazole treatment to clear vacuolar
(hydropic) degeneration and focal necrotic
areas by amprolium to clear hydropic
degeneration with focal and diffuse necrotic
areas (in both periods) by the combination
treatment of secnidazole and amprolium. So
the treatment with such drug combination
could induce a higher hepatotoxic effects
(especially in the non-infected rabbits)
compared with the amprolium (of moderate
hepatotoxicity) then secnidazole (with slight to
undetectable hepatotoxicity) as recorded for
metronidazole (24).

Mostly a significant increase of the total
lipids were induced by amprolium or the
combination of the two drugs in the present
work; but the treatment with secnidazole for 6
days did not elevate the total lipid above the
normal level (at both periods). Such
hyperlipidemia could be attributed to the
interference of the drugs with the lipid
metabolism (28).

The total globulins were significantly
increased, in most groups compared with the
control.  Secnidazole  treatment  could
normalize globulin in non-infected rabbits (in
the first period) and in the infected rabbits (in
the 2nd period). Amprolium or the
combination of both drugs normalized the
globulin in the 2nd period. The globulins are
composed of alpha, beta and gamma globulins
(29). Most alpha and beta globulins and
albumin are synthesized in the liver, whereas
the gamma globulins are synthesized by the
mature B-lymphocytes (plasma cells) in the
lymphatic organs (23). The serum albumin
concentration was not significantly affected by
all treatments and the liver of all rabbits was
not severely impaired (30}. As the albumin
concentration was not significantly changed,
the changes in globulins were the major factor
in the total protein changes.
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Based on the current toxicological study,
it could be concluded that the secnidazole
trecatments of rabbits showed the least toxic
effects among the three treatments, as reported
by Mandal et al. in goats (24). The authors
recorded no significant biochemical changes
by metromdazole.

The current study revealed a significant
reduction of the oocyst output in either the bile
or faeces and a significant reduction of the
liver lesion scores in rabbits treated with 50
mg secnidazole/kg.B.wt. for 6 days, compared
with that of coccidia infected (positive control)
rabbits. Similar resuits were recorded by using
an oral dose of 40mg/kg.B.wt. metronidazole
for three days in rabbit without showing toxic
effects (4). Similar significant anticoccidial
activity was recorded in the current study by
amprolium 20% (50mg/kg.B.wt.)) and also
with the combination of both secnidazole and
amprolium. Such anticoccidial activity was
represented by reduced oocyst counts and liver
lesion scores compared with the positive
control. The amprolium sulphate 20%
- trcatment showed more significant reduction
~ of ‘the above parameters than did the
secnidazole treatment in the present study.
Similar  results  were  obtained by
metronidazole (5-nitroimidazole compound)
with a less anticoccidial activity than that
showed by amprolium sulphate in goats (31)
and in chickens (32).

The current study revealed that the
oocyst output per lml of bile in all the
coccidia infected rabbits (treated and non-
treated) on the 25th day post infection showed
significant increase than that on the 15th day
‘post infection. This may be attributed to the
presence of hyperplasia of the bile ductules
that led to a partial or complete occlusion of
such ductules resulting in cessation of bile
outflow to the duodenum, leading to
accumulation of more oocysts in the bile than
in faeces. Moreover, an increased total
bilirubin concentration was obtained in the
coccidia infected rabbits on the 25th day PI
than on the 15th day Pl in most cases. These
results coincide with those for metronidazole
(33).

The treated and non-treated coccidia
infected rabbits revealed a gradual increase of
the liver lesion scores by time, till the 25th day
Pl, and this result was similar to that reported
by Pellerdy (34).
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The liver lesion scores of the infected
rabbits on the 25th day PI were mild, as a
result of treatment with the combination of the
drugs. It became moderate by either
secnidazole treatment or amprolium treatment
separately, but the lesion scores became severe
in the liver of the positive control (infected,
non-treated), indicating a  powerful
anticoccidial activity for the drug combination
than that produced by each drug alone. This
explains the significant improvement in the
body weight of the rabbits given the combined -
treatment in the present study than those given
any single drug. The albumin concentration
was not significantly changed in all groups,
consequently the hepato-and nephrotoxicities
were not severe. The damaging effects of the
coccidia infection predominated on that due to
the toxicity of the drugs, leading to a lower
number of cystic formation of bile ductules
found with the combined drug treatment
(compared to any of the two drugs alone).

It could be concluded that the highest
efficacy of the-anticoccidial activity was for
the combination of the two drugs, followed by
amprolium and ending with secnidazole. On
the other hand, the toxicosis side effects was
more for the combination of the two drugs
than amprolium than secnidazole.

Further studies on such drug combination
(secnidazole and amprolium) by reducing their
doses (to be less than 50mg/kg.B.wt) and/or
duration of treatment (to be less than 6 days)
should be tried to obtain good anticoccidial
activity without toxicosis side effects.
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