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ABSTRACT

The purpose of the present study was to determine if probiotic (Protexin)
supplementation to drinking water at different levels (1.0, 2.5 and 5.0g /Litter of
drinking water) would have a beneficial effect on immunological and hematological
parameters of weaning rabbits. Fifty six, 5-week old New Zealand White rabbits
(NZW) weighing an average of 580g were divided into four groups (14 rabbits each).
Rabbits of group 1 received plain water. Rabbits of group 2, 3 and 4 received water
supplemented with 1.0, 2.5 and 5.0g Protexin/Litter of drinking water, respectively
The rabbit houses were made of available local matenals {mud, wood et....). The study
was conducted during fattening period, from 5-13 weeks, from February te Apnl 2004

Obtained results showed that Protexin supplementation at 2 5g /Litter fevel
improved significantly (P<0.05) hematocrit values (Ht %), hemoglobin concentrations
(Hb gfdl), total protein value (TP g/dl), albumin value (Alb g/dl), albumin/ glebulin
ratio (Alb/Glob %). Aspartate and alanine aminotransferase (AST&ALT m/l) and
alkaiine phosphatase levels (Ak-P UM} were also improved. However
suppiementation of 5.0g Protexin/Litter improved globulin value (Glob gf/dl). No
significant differences between treatments were cbserved in creatinine levels (Cr
mg/dl). However, a significant reduction in urea- nitrogen values {UN mg/dl) was
observed compared o the control group. All the immunological parameters were
improved due to protexin treatments. S|gn|ﬂcant increase in iymphocyte percentages,
and white blood cells counts (WBCs 10° imm®) were observed at the 2 5g
Protexin/Litter level. imprevement in humeral immune response (1.R.) at 2.5 and 5.0g
Protexin/Litter levels and cell mediated immunity (CMI) at the 5.0g Protexin/Litter level
were observed.

It can be concluded that supplementation of (Probiotics} Protexin at the 2.5g
Protexin/Litter level improved hematological parameters. The 5.0g Protexin/Litter
level showed & great role in enhancing the immune system
Keywords: Rabbits, Probiotics, Blood chemicals, Immune system,

INTRODUCTION

The problem of mortality, after weaning, is one of the main problems
of rabbit production. Weaning of rabbits is often associated with reduced feed
intake, little or no weight gain, insufficient pancreatic and intestinal enzyme
production and for aclivity and in some instances diarrhea, morbidity, and
death, (Jensen ef al., 1997).

Rabbits have a very rapid growth rate during the first three months of
life, Rapid growth makes these animals very sensitive to nonspecific
syndromes, due to the higher rates of metabolism and ceil division compared
to that of other mammals. During this period of rapid growth, any nutrient
deficiency or any Kind of physiological or environmental stress or diseases is
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likely to have a major effect on the weaned rabbits {Ismail, 1993). Additives of
special interest in the formulation of animal diets include amino acids,
antioxidants, vitamins, minerals, enzymes antibiotics, and drugs o prevent or
to control disease. (Ali, 1999). Antibiotics have been used in the animal
industry to prevent enteritis, diseases, infeclion by pathogens, maintain
health and to improve meal quality. Antibiotics can eiiminate undesirable
microorganisms, that produce toxins or metabolic products that irritate and
increase thickness of intestinal wall and subsequently decrease the
absorption of nutrients (Lev ef al,, 1957 and Stutz ef al, 1983). However,
Chmitelin (1992) reported some of the disadvantages of using antibiotics
including poor efficiency, risk of antibiolic resistance and residues in the
meat. In addition, using antibiotics plays a havoc role in the digestive system,
and hampers immune mechanisms of the body.

Administration of Probiotics to newly weaned rabbits improves the blood
parameters and enhances the immune sysiem (Poliman, 1988). These
beneficial effects of Probiotics have been explained by: - 1-A change in
enteric flora and reduction of Escherichia Coli, 2- A decrease in inlestinal pH,
3-A praduction of antibiotic substances and 4-A reduction of ammonia levels
in the gastrointestinal tract and blood. Lee ef al., (1999) reported that the
mode of action of Probiotics may be through the production of antibiotic
substances, that inhibits harmful bacteria metabolism and decrease intestinal
PH.

The objective of the present study was 1o determine if a probiotic
(Protexin) supplementation to drinking water at different levels {1.0, 2.5 and
5.0g /Litter) would have a beneficial effect on immunological and
hematological parameters of weaned rabbits.

MATERIALS AND METHODS

Fifty six, 5-week old New Zealand White rabbits (NZW), with an
average initial weight of about 580g, were used. Fourteen rabbits, for each
trealment, were randomly placed in individual cages. Rabbits were fed on a
commercial pelleted ration containing 17% CP and 2530 kcal DE. Protexin
was administrated to animals through its suspension in drinking water at
different ievels according to the following groups: Rabbits of grcup 1 received
plain water. Rabbils of group 2, 3 and 4 received water supplemenied with
1.0, 2.5 and 5.0g Prolexin/Litter respectively. The composition of Protexin is
presented in Table (1). Feed and water were available ad libifum.,

Blood samples, about 3 ml, were collected from the experimental
animals (5 rabbits/ group) two months after slarting the treatment from the
marginal ear vein. The blood samples were collected in heparinized tubes
and Hematocrit (Ht %) was measured immediately, then centrifuged and the
blood plasma was decanted and stored at -20 °C until analysis. Hemoglobin
(Hb) concentration, total protein (TP) and albumin (Alb) were delermined by
the colorimetric methods according to Merck {1974). Aspariate
aminotransferase (AST) or (GOT) and Alanine aminotransferase (ALT) or
(GPT) were delermined using kits from Bio Merieux according 1o Reitman
and Frankel (1957).
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Table (1). The composition of Protexin.

Microorganisms Microorganisms cfu' /Kg probiotic
Lactobacillus plantarum. 1.89 x 10'°
Lactobacillus delbruecki subsp. bulgaricus. 3.09x 10"
Lactobacillus acidophilus. 3.09x 10
Lactobacillus rhamnosus 3.09 x 10'°
Bifidobacterium bifidum. 3.00 x 10
Streptococcus salivarus subsp. thermophilus. 6.15%10'°
Enterococcus faecium 8.85x10°
Aspergillus oryzae 7.98 x 109c

Candida pintolopesii 7.98 x 10°

! Colony forming unit..

Alkaline phosphatase (Alk-P) activity was determined using kits from Bio
Merieux according to Kind and King (1954). Creatinine (Cr) was determined
by the colorimetric methods according to Folin (1934).Plasma urea (UN)
levels were determined by the calorimetric methods according to Fawcest
and Scott (1960). Immunological parameters and Leukocytes differential
counts were determined according o Hawkey and Dennett (1989). White
biood cells (WBC) were counted according to Feldman et al.,(2000). Humoral
immune response (antibody titers against Newcastle Disease (ND), lasota
strain), was determined at two months after starting the treatment (5 rabbits/
treatment) were vaccinated against Newcastle disease by Lasota strain via
subcutaneously injection. Blood samples were collected from vaccinated
rabbits after seven days and serum was separated and kept frozen until
tested as described by (Atta, 1990). Cell mediated immunity (CMi) was
determined, using 5 rabbits/ treatment, by injecting 50 pg of
Phytohemagglutinin (dissolved in saline) subcutaneously into a defined area
at the right ear by a volume of 0.05 mi. While the other ear (left ear) was used
as a control and was injected with 0.05 mi. saline (El-Kaiaty, 1993). The
thicknesses of both ears were measured before, 12 and 24 hours after
Phytohemagglutinin (PHA) injection by a caliper (Cotter and Weinner,
1997). The response was calculated as a ratio as described by Bachman and
Mashaly (1987) as follows:

(After injection — Before injection)
% Ear thickness increasing = X 100
Before injection

Statistical analysis was conducted by one way analysis of variance
using the general linear models (GLM) of (SAS, 1999). The differences
among treatments means were separated according tc Duncan's Multinle
Range Test (Duncan, 1955). The significance level was set at 5%.
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RESULTS AND DISCUSSION

l. Hematological parameters:

The effect of Protexin supplementation on hematological parameters
for growing {NZW) rabbits are summarized in Table (2). The hematocrit
values (H! %) and hemoglobin concentrations (Hb) were significantly higher
in the groups supplemented with Protexin than those of the control group.
The highest {Ht) value and (Hb) concentration were obtained by adding 2.5g
Protexin/Lilter. These resulls are in agreement with the findings of Ei-Kholy
{2003) when he supplemented Synertox to rabbits.

Resuit, in Table (2), show that the {otal protein (TP) values increased
significantly {p<0.05) by the supplementation of 2.5 or 5.0¢ Protexin/Litter
when compared to the control group. The highest TP value was ohserved by
adding 2.5g Protexin/Litter. These results are in agreemeni with Hanna
(2000), Metwally et al, (2002) and El-Kholy (2003). The increase in plasma
total proteins might reflect the increase in the hepatic function. The probiotic
may act through affecting the metabolic rate beside its effect an the gastro-
inlestinal microbial activity. Similar results were observed for the albumin
{Alb). Albumin levels increased significantly (p<0.05) by adding 2.5g Protexin/
Litter. On the contrary, the globulin (Glob) levels increased with the
supplementation of Protexin but this increase was not significant. Globulin
level was highest (although not significant) when adding 5.0g Protexin/Litter.
The increase in globulin value reflects a good immunity status of the animat.
However, the AID/Glob ratio decreased with the supplementation of 5.0g
Protexin/Litter. The lowest Alb/Glob ratio, as a good indicator for increasing
the immunily, was observed by adding 5.0g Protexin/Litter which may be due
to increased in globulin level. The addition of a probiotic {Protexin) decrease
Alb/Glob ratio. This is agreement with the findings of EI-Kholy (2002) when he
supplemented the rabbits with Synertox which contain probictic supplement.
This improvement in blood pararmeters may indicate that an enhancement of
immunity occurred corresponding to feeding tested biological additives as a
result of improving feed consumption, absorption and utilization of nulrients.

The effect of Protexin supplementation on kidney funclion is
summarized in Table (3). N¢ significant differences between treatments in
creatinine (Cn) levels were observed. This result is in agreement with the
findings of Ei-Gaafary et af, (1992) and Metwally et af., {2002). However,
plasma urea-nitrogen ievels (UN) for growing NZW rabbits decreased
significantly (p£0.05), than the control group, by the supplementation of
Protexin. This result is in agreement with the findings of Gomaa ef al,, (2003)
who administrated Yeast to rabbit diets.

Alkaline phosphatase levels (Alk-p), aspartate aminotransferase levels
(AST) or (GOT) increased significantly in all supplemented group (Tabie 3).
However, this increase was still within the narmal range, as indicated by no
apparent signs of toxicity. The addition of prabiotic {Protexin) improved liver
functions. This is in agreement with the findings of Hanna (2000), Soliman et.
al, (2000) and El-Kholy (2003).

610



J. Agric. Sci. Mansoura Univ., 31 (2), February, 2006

‘(s0°05d) Anueaniubis 1o1p spduasiadns Juaaglip UM ‘SUWTeal) UIam)aq “HEIT LIgIA ‘Sueapy,

641 cO0FE YL 9'0F66Z 6'1FE 901 COFr ¥l £O0FLL suBaWl ||eJanQ
90 ) 9cZ y0 L0 ER
rel <l k92 02 HEL bl AN o's
Gg'l GG} 982 HCLE L€l ebl Jlanb g
181 8€cl oL'GC a£ €01 O} bl Janry6 gy L
651 €l S1Z £ LB 191 well |onuo?)
17V (yw) (1yw) (rni (Ip/BSw) {1p/bu) SJuaLeas |
/LSY 11V 1sv d-Alv NN 19

JUaLILEAJ] JO SHIUOW oM] Jaje (2,) sones | JY/1SY pue uoneuawajddns
uIXa10id Aq palaaye Se slqgel MMZN JO Sluahilisuca poolq awos Jo ("3's F) sueaw saienbs jsea :(g) ajgel

“(50°05d} AnuedspuBGis 1app 5)dudsiadns JUILBIIP UiM 'SJUSLIIEDI] UIIMIBY ‘1IL) LIHM ‘SUBI ,

GIN! 10782 20%9°¢ 2'0%G'9 €076'1 1 90+L2¢ SUEaUI ([BJAAC
0 A A o 60 3
4N o€ '€ 48’9 9Tl £8'€€ 1B 0'G
99'L 8¢ 9 ¥L 82l A 126677
8Ll 26 '€ €9 el b1 0'LE Wb oL
gL'l 9T ot '€ 296 80l =908 010D
opes (1p/B) (1p/B) (ip/B) {1/6) %o uaweal)
qo19/qIv Q019 qiv dl aH H

uIxajoid Aq pajoaye se sNqqes pAZN JO siataweled (eatbojojeway awos Jo ("3°s 7 sueaw sasenbs 3sean :(z) a|qel

“JUBLWRAL] JO SYIUOLL OM] Jalje (v,) ones qoloyqly pur uoneiuawalddns

611

R

g



Abd.-El-Mgled, Noha Y.et al.

No significant differences were observed in the alanine aminotransferase
levels (ALT) or (GPT) due o Protexin supplementation (Table 3). Similar
AST/ALT ratios were observed by adding all the 3 levels of Protexin.

Il. Immunological parameters:

The effects of Protexin supplementation on Leukocytes differential
counts for growing NZVV rabbits are summarized in Table (4). A significant
decrease in percentages of neutrophil, and a non significant decrease in
monocyte, basophils, eosinophils and N/L ratio due to the supplementation of
probiotic (Protexin} when compared to the control group were observed.
However, lymphocyte percentage increased significantly by adding Protexin
when compared with control group. This result is in agreement with the
findings of Pestka (1993) and Pestka et al, (2001). Lymphocytes are
considered to be the main type of white blood cells. Lymphocyte count
increase is considered as a good indicator of the increase in immunity.
Similar results were reported by Abou EI-Ella ef al.,, (2001) and Ismail ef al,
(2003).

The effect of Protexin supplementation on white blood cell counts
{WBCg 10° Imm’), humeral immune response {I.R.} and ce!ll mediated
immunity {(CMI) for growing NZW rabbits are summarized in Table (5). WBCg
count increased significantly (p<0.05) by the supplementation of Protexin
than the cantrol group. This result is in agreement with the findings of Fortun-
Lamothe and Drouet-Viard, 2002 and El-Kholy {2003).

The effect of Protexin supplementation on antibody titers against
Newcastle Disease vaccination {Lasota strain) for growing NZw rabbits are
summarized in Table (5}. The resuits showed significant (p<0.05) increase in
antibody production titers, due to the supplementation of Protexin, than the
control group. The highest humoral Immune response {|.R.} was obtained by
adding 2.5 or 5.09 Protexin/ Litter. These results indicate that the (IR}
increased gradually with the increase in the supplementation levels of
Protexin. These results are in agreement with the findings of Guerrero and
Haoyos (1980}, Perdigon et al, {1995) and Fortun-Lamothe and Drouel-Viard,
(2002).

The effect of Protexin supplementation on ceii mediated immunity
(CMI) for growing NZWV rabbits is presented in Table (5). At 12 and 24 hours
after Phytohemagglutinin (PHA) injection, there was an increase in the ear
thickness reaction to Phytchemagglutinin (PHA) injection due to the
supplementiation of Protexin. The group that received 5.0 g Protexin/Litter
had higher response than the other groups al 24 hour after injection PHA.
These results indicated that the ear thickness increased gradually with the
increase in the supplementation levels of Protexin, as an indicator to T-cell
lymphocytes activity. This activity apparently is associated with increasing the
dose of Protexin. Similar results were reported by Perdigon et al, (1995),
Pestka et al., (2001) and Herich et af., (2002).
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Conclusion

From the present results, it can be concluded that, using probiotic
(Protexin) in drinking water at 2.5 or 5.0 g/Lilter level improved hematological
and immunological parameters of NZW rabbits.
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