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ABSTRACT

The presen! study was carried out [n order to investigate some of the bacterial and
parasitic causes associated with mortalitics (o young rabbits Ul weaning and the
subsequent biochemical changes. A total of 180 morbtd and apparently healthy rab-
bits were selected from privately owned rabfirarfes of variable sizes at El Bohatra
Province, Egypt, suflering from increase mortalines mn young rabbits 8l weaning. it
was found that 83.8% (168) of the examined rabbits were bacterfologically positive.
More than one fsolate could be detected In 78.3% and only 21.7% revealed uni-
1solate. E coll, Enterobacter Spp., Citrobacter, Proteus, Klebsiella Spp., Pseudornonas
aregenosa, Staph aurcus, Staph. epedermidis, Staph. itntermedium and Streptococe/
were isolated from the examined morbid cases. Parasitological Investigalions revealed
that 55% (99) of the examined rabbits were positive for Eimeria and Cryplosporidium
spp. Five species of Elmeria were recognized, they are: E. perforans, £. mcdia, E.
magna. E. rresidua and E. Intestinalis. Hepatic coccldiosts could not be detecied In
our work. Cryptosporidium Spp. could be detected tn 12 [(6.7%) of cases. The bio-
chemical changes accompanled with each bacterial and parasitic affections weré esti-
mated. The economic and public health importance of the problem has been dis-
cussed and the suggested measures for solving the problem were done.
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INTRODUCTION

Rabbit production is a growing ndustry in
Egypt. and proved an economical profit. The
Increased mortalities in newly born and young
rabblis 1s a result of many different causes
(Okerman, 1887). During the recent years in-
terest has been focused on diarrhea in rabbits
since {t (s responsible for high economic loss-
es. Broller rabblts are extremely sensitive to
digestive tract diseases which occur speclally
In newly borm and newly weaned rabbits
(Blanco ¢t al., 1898).

Mapsoura, Vet. Med. J, (185 - 202)

Weaning s stressful period in which Juve-
nile rabbits are susceptible to diseases So
carly weaning and scparation from the dam
increase susceptibllity to bacterial infections
(Harcourt-Brown, 2002). Pathogenic stralns
of E. Coli , Clastridia Spp.. Coccidia or Rotavi-
rus are likely to be present in the environ-
ment of newly weaned rabblts. The Inten-
sively reared domestic rabbits are more
susceptible to harbour infections (Lelkes and

Change, 1987).

The common causative agent of enteritis in
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domestic rabblts described by Percy et al.
(1683) were Elmeria Spp., E. Coli, Collstredi-
um Spp. Salmonella, Bacillus Piliforms and
Rota virus. E{meria spp. were often found in
conjunction with other pathogenic agents as
E. coll specially in young rabbits around
weaning (Harkmess, 1997; Rodriguez-Delara
et al., 2008).

Coccldiosis is among the most serious rab-
bit dsseases as it causes high mortalities of
young rabbits (Soulsby, 1982). Rabbit cocci-
dios(s occurs in two forms, intestinal form
caused by different Eimeria specles as E. exd-
gua and E. perforance, the other form is the
hepatic one and caused by E. stledae (Cau-
dert et al., 2000; Al-Mathal, 2008). Identfi-
cation of Eimerta speciecs based on size,
shape, structure and sporulation time of the
sporulated oocysts. Itestinal Eimeriasis were
seldom extst singly in one rabbft, most infec-
tion were being a mixture of two or more spe-
cles (Catchpole and Norton, 1979).

Cryptosporidium is another coccidian par-
asite affecting rabbits. The name Cryptospor-
idium Cuniculus was offered by Rehg et al.
(1879) to the protozoan parasite found at-
tached to the brush border of intestinal epi-
thelial cells tn apparently healthy rabbits. The
pathogenic significance of Cryptosporidia in
old rabbits 18 unknown but in young rabbits
leads to sertous growth retardation and diar-
rhea (Okerman, 1988).

Diseased conditions of rabbits such as en-
teritis are assoclated with variable blochemi-
cal changes. Diarthea resulted in hypokale-
mia and changes in the acid-base status
(Licois et al., 1978).

Mansoura, Vet, Med, J.
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The present study was aimed to investigate
the bacterial and the parasitic causes of mor-
talittes in young and growing rabbits tll
weaning and the subsequent biochemical
changes.

MATERIALS AND METHODS

1- Sampling :

A total of 60 privately owned broller rabbi-
taries of varlable slzes at El Bohira Povince
were Included In the present study. Their
maln complain was diarthea and Increased
mortalities in young rabbits tll around wean-
ing . Samples from 180 morbtd and apparent-
ly healthy rabbits of different breeds and sex-
es between 2-6 weeks old were obtained .

2- Bacteriological investigations :

Specimens were collected from \liver,
spleen, lungs, kidneys, intestine, heart and
blood

Medja :

a- Fluld medla :Nutrlent broth and Sele-
nlet-F broth.

b- Semisolld media: Nutrient agar for Iso-
lates preserving.

c- Solld Media: Blood agar, Nutrient agar,
Mac-Conky agar, S. S agar and Bird
Barker agar. All were according to Ox-
oied, 1988.

Isolation and identtfications : The coliect-
ed samples were prepared according to
Cruickahank et al. (1876). After preparation,
samples were cultured on Nutrient broth, Se-
feniet-F broth tubes and incubated over night
at 37°C followed by culturing on the solid me-
dia and incubated aerabically at 379C over
night. The growing colonies In variable me-
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dia were examined morphologically. Culiural-
ly. Cram stained and blochmically tested ac-
cording to Edwards and Ewing (1072),
Cruickshank et al. (1875), Fingold and Bar-
on (1088), and Carter and Cole (1891).

8- Parasitological invesatigation :

+ Samples were recovered from liver, in-
tesline and fecal matter .

+ Fecal concentration flotation methoq ac-
cording to Soulsby (1982),

+ Intesunal or fecal smears were done, air
dried, flxed with methanol and stalned
with modifled Zichl-Neelsen stain using
technique performed by Henriksen and
Poblenx (1081).

« Sporulation of ococysis in fecal culture
by uslng 2.5 % potassium dichromate so-
lution. according {0 Soulsby (1882). and
the sporulation time for each species was
calimated.

+ direct smear ffom gall bladder and lver

were done and examined microscopically.
[dentfication of different Eimecria spe-

cies was realized according to crileria ad-
mitted by Pellerdy (1965) and Coudert

et al. (1983).

+ Identufication of Cryptosporidium 00-
cysts was confirmed according (o Le-
vine (1984) and previous authors who
had dealt with Cryptosporidia of rab-
bits Arafa (1662) and Shiibashi et al
(2008). Different dimensions of oocysts
were measurcd using the calibrated

Mansonra, Vet Med. J,
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ocular micromeler.

4 - Biochemical Investigation :

» Calorimetrically analyzed using test
kits for the blood serur.

- Blood plucose level was delermined
according to Sict and Schiele (1881).

 Serum lotal proteins were deter.
mined according to Doumas et al.
(1881).

* Serum albumin was carrled accord-
tng to Drupt (1974).

* Globulin was calculated as the diffar-
ence between total protein and albu-
min .

+ Inorganic phesphate was determined
according to Daly (1872).

Scrum caleium level was estimated
according to Qindler snd king
(1872).

+ Sodium and Potlassfum were deter-
mined according to Oser (1978) .

+ Servm Aspartate aminotranferase
(AST) and Serum Aianine aminotrans-
ferase (ALT) were estmated accord-
ing to Reftman and Frankel (1657) .

* Statstical analysis were carried zac-
cording to Snaedecor and Cochran
(1882).

Apparently hcalthy rabblts which were

negative for bacteriological and parasito-
logical examination, were used as a con-

tral group.
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Table (1): Incidence of Bacterial isolates singly ot mixed from investigated rabbits among isolates
(N=360) & among investigated cases (N=180)

Bacterial Isolate Single Mixed Tota)
Amonpg Isolate | Among cascs | Among isolale |[Among cases |Among lsolate{ Among cayes
N % N % N % | N % | N % (N %:}
E. call 30 83 30 166 |54 15 | 54 30 (M4 233 | 84 46.6
|Enterobacter Spp | 6 6 | 6 33 |n 92 |33 183 [39 108 |39 216 ]
Ent Cloaca s 6 21 21 27 >
Ent agplomer 12 12 12 \
| Cltrobacter Spp 24 66 |24 133 124 6.7 |24 133 \
| Citfrundi 12 12 - 12 l
CiL diversus 12 12 12
Profeus Spp. 24 6.6 |24 133 |4 6.7 24 13.3
Prot vulgaris . 12 L 12 12
Prot. mirablix 12 12 12
Klebsleln Spp [ 1.6 6 33 |1s .1 |18 83 |2 58 [ 11.6 \
Kleb. Preum 6 [ b 5 1S
Kleb, Oxplocia 6 6 6
[ustomanas rgen 6 116 33 |6 Lt |6 13
Staph . coccl 30 83 30 16.6 | 108 30 | 108 &0 (138 383 | 138 76.6
Staph .aures 18 5.0 18 10 54 15 54 30 7 26 | 72 40
Ktaph, epedermids 6 3 36 36 42 42
|Staph. Intermedia [ é 18 18 U4 24
rrepLd Entergocoed] | 6 1.6 § 33 18 5 | 18 10 |24 646 |24 133
| Entergc fecales
Soreptini
Total 78 217 78 282 783 282 360 100% ]
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Table (2): Incidence of pacasitic infestation among investigated rabbits (N=180).

Tatal parasiric lacidence _I Toesd Kimaris Tom Cryptowpordia | SlugleEimerls |  Siogle || Mixed Eimeria |
| Istidence lacdemce Iechdence Cryptewperdis &
fecldency Crvplaspordia
N %“ | N | % | N % [N| % | N |% [N %
% 55 96 | 533 | 12 67 |87] 483 | 3 |36 | 9 |51

Table (3): Frequency of Eimena species revealed from investigated rabbits (N=180)

| I = ]
Species  Epreforance| E.media E.magna —IE.;rrﬂndm E.intestinales | Total
|_I?rm T |8 |M 8 M 'T |S l\'_l—r"l' -] T 'S !M 1 _|S M
| No 32 |5 (27 |22 |3 (19 117 [3 |14 [14 |- j}4[11 |- |11 |9 [1) |85
| ! |
| % [178]28015 (122(16|106/94 |16/78 78 7863 | 61 33|51 473

N~ number S =siogle incidence M = mixed incidepce T = tofal incidense

Fig. (1): Non sporulated and sporulated oocysts of Eimeria perforans.

Fig. (2): Non sporulated and sporulated oocysta of Elmeria media.

Mansoura, Vel Med, J, Vol XIIT, No. I, 2011
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Fig. (8): Non sporulated and sporulated oocysts of Eimeria magna.

Pig. (4): Non sporulated and sporulated oocysts of Eimeria irrestdua.

Fig. (8): Cryptosporidium oocysts stained with modified Ziehl-Neelsen stain.

Mansoura, Vet. Med, J. Vol X111, No. I, 2011
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DISCUSSION

The rapid expansion of rabbit production
in recent years in Egypt is accompanied by
several problems. Mortalities in baby rabbits
became a problem of almost concern for eco-
nomic losses tn rabbit production (Okerman,
1887).

In the present siudy, the included 60 brotl-
er rabbitarlies were had complains of In-
creased mortalities n young rabbits (il
around weaning, Bacteriological and parasitic
investigations as well as the subsequent bio-
chemical alterafons were carried out.

The bacteriological studies revealed that
93.3 % (168 out of 180) of cases harboured a
bacterial infection from which 21.7% ylelded a
single pure isolate and 78.3% ylelded mixed
culture. These results varied from those re-
ported by Hatab and moatafa (2009) whom
reported 63% bacteriological positive cases
with 47.6 % and 52.4 % harbored aingle and
mixed infection, respectively. This difference
may turned to thetr study on apparently
healthy baby kids.

Bacteriological examination of samples re-
vealed that E. Coll was predominant isolate
where it could be detected as sole causc [n
(30) 16.6% and mixed with other pathogens in
(54) 30% of the (nvestigated rabbits. The over
all incidence of E. col (84) 23.3% among all
{solates . Nearly similar results were recorded
by Fahmy et al, (1985); Okerman (1887);
Percy et al. (1993) and Boucher (2005). they
concluded that, E. Coll infection i1s the pri-
mary causative agent In mosl outbreaks of di-
arrhea n rabbits, Our resulta disagreed with

Mansoura, Vet. Med. J.

191

those reported by Ghonfem et al. (1871); Ih-
rahim (1985); Abd EL-Gawad (1988); Ai-
ahn & Yousef (1998) and Abd EL-Rhman et
al, {2008), that could be attributed to thelr
study on dlarrheal rabbits ounly.

Staph. auseus was the second predomi-
nant isolate where it could be detected tn (18}
10% as sole cause, (54) 30% as mixed Infec-
ton with total inectdence of (72) 20 %among
isolates. Similar results were recorded by
Fahmy et al. (1985), and El-Sayed and
Moustafa (2007) whom reported an incidence
of 16.67%.

Members of Enterobacterlacae were fre-
quently (solated (n variable (ncidences. Enter-
obacter species were isolated in incidence of
10.8%. Enterobacter cloaca were detected as
sole bacterial cause In (6) 3.3% and (12)
11.7% as mixed infection among cascs, En-
terobacter cloaca is a part of normal flora of
gastrointestinal tract and widely distributed
in environment. [t Is recognized as a major
cause of infecHon and may cause a serious
cause of nosecomal (Dudley et al., 1980 and
Gaaton, 1988). The mechanism of infection
by Ent. cloaca stll a matter of disputation.
Many authors turned it to endogenous trans-
location from the digestive tract. This idea
was proven to be true when Lambert-
Zechovaky et al. (1992) reported results of
molecular analysis strongly supported that
endogenous nature of systemic bacterta and
meéningitis due to Ent. cloaca .

Citrobacter, Proteus Spp. were detected as
mixed (nfection with incideace of 6.6 %. Citro-
bacter frundll and Citrobacter diversus; Prot.
vulgaris and Prot. mirabills were btochemical-
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ly identified. Our resuits agreed with those re-
ported by Dana Kremples (2008) who record-
ed that Cltrobacter frunds i3 opportunistic
pathogen can cause a disease {n compromised
animals but {5 not usually a primary patho-
gen. It was recorded as resplratory {invader.

Klebstella pneursoniae s a typical member
of Enterobactereacea that produce Entero tox-
ins following penetration through intestine or
resplratory mucosa, EL-Sayed and Mostafa
(2007). Often infection are not detected until
resplratory signs occur lately but systemic in-
fection are also common (Jense, 1802). Kleb-
stella pneumoniae could be detected in (6)
3.3% as sole pathogen. It could be detected
in mix with others in (9) 5 % with overall inci-
dence of 8.3%. On the other hand, Klebasella
oxytocia was detected Ln (6) 3.3%. Our result
agreed with those recorded by Abd EL-
Rahman et al. (2008), higher incidences were
recorded by Fahmy et al. (1885); Okerman
(1987) and EL-Sayed and Mostafa (2007)
whom isolated Klebsiella pneumonia from
14.06 % of the examined rabbits.

Psudormonus aerogentosa were detected
from 6 (3.3%) of examined cases, this is lower
than that reported by EL-Sayed and Mosatafa
(2007) whom reported an incidence of 5, 10
and 10% In apparently healthy, diseased and
dead kits, respectively .

Streptococei and Enterococel were detected
as sole cause In (6) 3.3% and as mixed Isolate
in (18)10% with over all incidence of 13.3%.
Stmilar results ware recorded by Fahmy et al.
(198B); Okerman (1987) and El-S8ayed and
Mostafa (2007) where the later reported an
infection rate of 13.02%.

Mansoura, Vel. Med, J,
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Two major Coccldian parasites were foungd to
infect rabbits, Eimeria and Cryptosporidia.
Parasitic investigation of examined rabblits In
our study recorded that (99) rabbits 556% had
infestation with Eimeria and Cryptosporidia
specles as single or mixed forms (Table, 2).
Concerning Eimeria specles, the total incl-
dence was {96 out of 180) 53.3% (Table, 2),
this result agreed with El-Maary (1883) who
recorded an incidence of 53.58 % in Egypt
and Jithendran and Bhat (1896) 57.3% in
India. Higher incidence in Egypt was found by
AbdAlla, 1688 (72.2%); Ibrahim, 19880
(65.8%) and El-Tayar, 1996 (80.2%). An nci-
dence rate of 98% was recorded in England by
Catchpole and Norton (1878) and” 70% by
Percy et al. (1893} I1n Canada. Nosal et al.
(2009) found the level of infecon was bigh In
young rabbits with prevalence of (94.9 fto
100%). While our result was higher than that
recorded by Pectera et al. (1984) in Belgium
who recorded 18.5% and Atsh (19894) In

Egypt 20% in foreign breeds and 42.8% In na-
tive breeds. The agde, breed and health condi-
tion of sampled animals as well as manage-
ment practices and environmental condition
could explain the differences in the results,

In the present investigation, flve spectes
of Eimeria were identified among the In-
vestigated rabbits. They were E. preforans,
E.medta, E. magna, E. Irresidua. and
E.intestinalls (Table, 3). In Egypt, 4 Eimeria
species were detected by Ihrahim (1890), and
S species by Ahmed (1862); Abd El-Rahman
(1872) and Abd Alla (1988), while Zahran
(1679) and El Tayar (1896) detected 8 spe-
ctes, This variation may be due to differences
in age and breed of examined antmals as well
as differences Iin management practices. In
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other countries, 13 specles were noted by
Rodriguez (1973) in Spain, 8 species by
Catchpole and Norton (1978) in Britain, 9
and species by Pecters et &}, (1881, 1884) In
Belglum, rcspectively, and 10 and 4 specles
by Nosal ct al. (2008 and 2008), respective-
ly. In the present work infection with more
than on¢ specles of Elmeria was common In
47.3% of examined rabbits. Efmeria prefo-
ranes has the highest frequency (17.8%) el-
ther a sole specles (2.8%) or mixed with other
spectes (15%) followed by Elmeria media (Ta-
bie, 3). Nearly similar results were reported by
Stodart (1971); Meabkow {1973); Catchpel
and Norton (1878); Pectera et al. (1981):
Ajayl ct gl. (1987); AbdAlla (1988) and Ibra-
hun (1890). In this study. Eimerla stiedae
was not recorded. This was in accordance
with that by Catchpole and Norton (1979)
and Peceters ct al.(1881). From the descrip-
tve potnt of view and sporulation tme record-
ed In present work there were an agrecment
{1 the morphological features of the obtained
oocysts with those recorded by Pellerdy
(1966); Levine(1986); Ibrahim (1990). Fig.
(1.2,3.4.5).

Concerning Cryptosporidium species, this
investigation 1s consldered one of the rare
studies about rabbit cryplosporidiosis report-
ed in Egypt. Protozoan parasite Cryptosporid-
lum has been tdentifled as Lhe cause of nu-
merous water berm, food born and day care
outbreaks of diarrheal disease world wide
(Fayer et al,, 2000). The resuit that wc re-
ported in the present work have shown Cryp-
tosporidium infecyon occrued in young rab-
bits with prevalence of (12 out of 180) 6.7%,
and occrued as a singlc parasite In 1.6% and
mixed with Etmerja species in 5.1% (Table 2).

Mansovra, Vet. Med. J,
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[n Egypt, Arafa (1982) recorded an Incidence
of 11.18% wn naturally infected rabblis and
added that one month rabbits appearcd more
susceptible {11.1%) than 2 and 3 months of
age (9.4 and 7.3%, respeclively). Atsh (1904}
and El- Tayer (1996) reportcd that all exam-
ined rabbits were free from Cryptosporidium
spp. These varialons in results may be attrib-
uted to health condition of examined rab-
bits, age. management and environmental
condition. In Tunlsia, Soltane et al. (2007)
concluded that Cryptosporidium spp. not
found in examined rabblts of 1-2 months of
age. Prevalence of Cryptosporidium spp. in
rabbits was 18.7% and 3.3% 1in dlarrhelc and
normal feces respectively (Shitbasht et al.,
2004).

Concerning ehape and size of the Cryptos-
poridium oocysats. faecal and (ntestinal
smears stained with the modified Ziehl-
Neelsen technique revealed pink, celatively
spherical oocysts with smooth wall and green-
sh background as shown (n figure (6). the re-
vealed ooeysts were of variable siz¢s meéas-
ured 4.5-5.9 ¥ 4 3-5.6 m, these moyphological
features were nearly agreed with those stated
by Inman and Takeuchi (1879); Arafa
(1892) and Shifbaaht et al. (2006). Cryptos-
poridium species rabbit genotype was idenu-
fied by Robinson snd Chalmers (2008) as
the eticlogical agent in an out break of water
born human cryptosporldiosls, the source
was a wild rabbit that had entered a treated
water tank. they add that both pet and wid
rabbits are a potentlal source of human cryp-
tosporidiosis and as such, good hyglene prac-
tices are recommended durtng and after han-
dling rabbits or exposure to their feces, or
potentially contaminated surfaces and water
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supplies should be protected. Further studies
are required to analyzed the genotype of the
Cryptosporidium oocysts to determine its zo-
onotlc impact.

Table (4) revealed the blochemical altera-
tons in variable bacterial infections. For the
serious septicemic effects of E. coli, Staph au-
reus as single invader (n contrast with both of
them in the same case were studied in adadi-
tion to other bacterial Infections all were com-
pared to check the significant effects on the
studied biochemical parameters.

Glucose It is well known that, rabbits de-
pend on bacterial fermentation (n the cecum
which yleld volatle fatty acids. These fatty ac-
ids conlnuously absorbed as an energy
source and sustained glucose blood level.
Blood samples from 96 hours food deprivated
rabbit showed no alteration in blood glucose
levels (Kozma et al., 1974) .

The obtained results in table (4) revealed
significant decrease in serum glucose level (n
rabb(t tnvaded by other bacteria rather than E
Coll, Staph. aureus together, or rabbits affect-
ed with Staph aureus only and {n rabbits af-
fected with bacterial {nfection mixed with
Cryptosporidia, which may attributed these
changes to the lake of absorption of glucose
from the damaged intestine due to the harm-
ful and destructive effects of bactertal and
Cryptosporedia on the lntestinal villa. These
resulls agreed with those reported by. El-
Desouky and Nabila (2005); Hernandea et
al. (2007) and Shahira and Sahar (2009).

Total serum protein and it's fractions have
a great importance {n clarifying the healthy

Mansoora, Vet. Med. J.
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state of animals. In the present study as Ulus-
trated In table (4.5), a decrease in the total
protein in bacterial and parasiiic infection,
was significant in cases of bacterial and cryp-
tosporedial mixed infection, also in case of
mixed Infection with E Coll and Staph. aure-
us, in addHon to Staph. auras infection alone.
That decrease in total protein and its fractions
could be attrbuted to {nability of animal gut
to absorb and assimilate the dietary protein,
furthermore. n state of anorexda . chronic en-
teropathy induce the tnability of protein syn-
thesis (Ahmed, 2002; Radoatita et al., 2000
and Shahira and Sahar, 2009).

Caecotrophs is a source of arnino acids {n
rabbit. Parasitism prevent rabbits ingestion of
Caecotrophs leading to reduce the amino actd
which 18 necessary for protein syntheses
(Hercourt-Brown and Baker, 2001) .

In the current study. the obtalned data as
Hustrated in table (4,5) revealed a non-
significant increase in the activities of liver
enzymes, transaminase (ALT, AST) in diar-
rheic rabbits due to bactertal, and bacterial
and parasitic infestations. AST significantly
Increase in mixed Infection of E Coll and
Staph. aureus. That could be attributed to tis-
sues damage induced by bacteral and /or
parasitic affection and its toxins (Russel,
2008) .

It {3 well known that, rabbit liver enzymes
actlvities 18 lower than that in other specles
and there is less organ specificity (Rosenthal,
1887). An increase in ALT signifies cell dam-
age although the degree of the increase dose
not correlate with the severity of hepatic
disease and 1is not a prognostic tndicator
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(Willard et al., 1898). Moreover Benson and
Paul -Murphy (1888) recorded that rabbit
AST is found in liver, heart and skeletal mus-
cles. The damage of these organs due to infec-
tion may be the visible cause of increase this
level of activities.

Electrolyte pattern including Sodium and
Potasslum (table 4) revealed a significant de-
crease In sodium level (P< 0-03). That could
be attributed to the loss of large amount of so-
dium lons with intestinal secretion and diar-
rhea (Fadl- alla, 1888; EL-Sengary ct al.,
2004, and El-Deaouky and Nabila, 2005).

Potassium showed increase (hyperkalemia)
even non significantly increase as tabulated
in table (4). that could be attributed to the
subsequent acldosis assoclating with long
standing enteritis in which false positive in-
crease In Potasslum value in attempt to com-
pensate the occurring metabolic acidosis
which known as K/H exchange (Radostits et
al., 2000).

Blood calcium levels are fixed in growing
rabblts approximately 12 mg/dl in normal
healthy onc¢ (Harcourt-Brown and Baker,
2001). In the present study a decrcase in ser-
um calclum level, that tumed to diarthea
which lead to decrease albumin levels, A pro-
portional relation between level of each as cal-
clum perform portion of albumin content (As~
sane et al., 1893 and Duncan ct al., 1994).
Table (4) showed a significant decrease in ser-
um calcium levels in bacterial infection and in
mixed bacterial and parastuc affecttons. That
could attributed to that rabbits calcium is
not only absorbed from the gastrointestinal

Meansoura, Vet. Med. J,
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tract, it Is also secreted into the gut across
the intestinal mucosa, (Barr et al., 1991).
Morecover the decrease in serum calcium level
couid be attributed to the damage of Intesu-
nal mucosa due to both bacterial and parasit-
le and thelr toxins which impaired calcium
absorption and secretion. Nearly similar re-
sults were reported by Shigehirc et al,
(2003); Asaad and Nizar (2004), and Shahi-
ra and Sahar (2009).

Inorganic phosphorus in table (4.5) re-
vealed non significant increase In its level
These results agreed with those reported by
Cheeke (1987) who clatmed that phytates (In-
ositol Hexaphosphoric acid) that found In
many planets specially grains contain phos-
phorus that Is released into the digestive tract
of rabbits due the action of caecal fermenta-
tion, investigation have shown that phytate
phosphorus is available to rabbits .

In conclusion it s obvious that broller
small rabblts are more susceptible to serous
problems specially around weaning. Diarrhea
and pneumonia are predominani problems
accompanied by Enterobacteriacae and Staph
aureus and other bacteria in addition to para-
site infestations with Eimeria and Cryptospo-
ridia. These affections causing biochemical al-
terations, So attention to the management
factors and the nuirition of the pregnant dam
to ensure adequate colostrums production
with its valuable protective antibodies for pro-
tection of Kids. More over proper planning
and adequate knowledge of the back ground
of disease and application of preventive pro-
grams at right time. Intensive care and high
blosafty measures for newly born.
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Table {4). Effect of vanable bacterial causes os biochemical paraceters in diseased young cabbits

196

Biochemical parameters E coli Siaph. aureus | E. coli + Staphaurews | Otbey bacterla Coatrol
Glucose mg/dL 124.09:1).68 a [[02.724495 b |1(8Rx{48 a [8138+9.46 b [126.104550 a
Asparate aminofransferase, UA  |32.32:223 b [283922)5 b |42.802625 & (27001321 b (28804292 b
Alanine amnotransferase, U | 34684145 2 | 40.0043.48 a (42004279 2 (36624392 8 3590277 a
Total proteln g/d) 8341015 ab |584#0.42 b [5.880.54 b |6.61x023 2 [633+020 2
Albugt(ng/dl 1984009  ab |[379:0.09 b (344039 b (4024043 ab |38%020 b
Globulin g/dl 2.36+0.14 ab [ 205000 b | 2.2440.24 b 2594021 n |2.68£0.11 2

[ Sodfnr (1975138  be [2L115323 be [(2420%258 b [1(4.6283.50 ¢ |145.00x145 a
Potassium $35:025  a |6224040 o [SS44038 b [SdB2048 8 (575049 2
Calcivm 104040.19 & (10582048 b |1040%070 b 10154029 b (1270037 a
Phosphorus 6524040  abe 6563026  abe | 6.54455 abe 5384024  be |5.98+024 b
Values e votans and their standard emvors.

Means within 8 row withoul a cormnon letter differ significanty { p<0.05 )

Table (5} Eftect of bacterial infection alone and concurrent with Eimena or Cryplosporidium an biochemical parameters in diseased young rabbits

| Variable Bacteris Bacteria + Bimerie | Bacteria + Cryplosporidium Contro)

[ Glueose , mg / dl 107724660 2 11530884 2 05754 b 1261045350 4
Aspartate aminotransferase U/T 33324240 2 29.10¢1.88 o 2750475 2 2850292
Alanine amiootransferase, U1 83227 3 37002237 36.004283  a $90£277 a
Total proteln , g/d} 63940.13 g 631046 555049 b 653020 a
Albumin , g/dl 4064011 2 1896007 s 3654032 1 285+020 2
Globulin , g/dI 230£0.10 ab | 2424004 ab 1.9040.20 b 2682011 a
Sodinm 120762246 b | 119.69£1,70 b 108.7522069 ¢ 145004145 2
Potassium S9L4029 o | S5S51+029 4 §33+0.73 2 575049
Calcium 10224027 b | 10424026 b 1135081 b 1210037 @
Phosphorus 652+027 ab | 656002 ab 6.25+0.45 ab 5.980.24 b
Values are means and their standard errors .

Mears s » fvw without 2 common letter diffey significantly (P<0.08 ).
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