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ABSTRACT

In recent years the inorganic constituents in biological system have been receiving increasing attention. About 30
elements are recognized as essential to life). Some are required in bulk, or at least in macroscopic amount, essen-
tiallyinall formsof life. Theimportant elementsareH, Na, K, Mg, Ca, C, N, O, P, Sand Cl. The othersoccur intrace
quantities, although Fe, Cu and Zn are at the top end of this“trace” scale and are apparently, also essential to all, or
at least most forms of life. One of the major roles played by metallic element in biochemistry isin metaloenzymesand
inthe enzyme catalysis. The role of the metal atomsin enzymic catalysisis currently an active subject of research.
The trace elements unquestionably play an important role in Pathology and Physiology of biological system.
Therefore, the effect of probiotic bacterial culture and mineral mixtureindividually or in combination was studied in
24, apparently healthy weaned rabbits of 6 weeks of age. At 61 week of age, all the rabbits were randomly divided
into five groups. Each group was having 6 rabbits. The differences among groups were non-significant. Group G,
was considered as control group maintained on basal diet without probiotic and mineral mixture. G, and G, groups
were supplemented with 2% and 4% mineral mixture, respectively along with basal diet. Group G, was supplemented
with 60g probiotic along with basal diet whereas G, group was supplemented with 60g probiotic and 2% mineral
mixture along with basal diet. The present results showed that rabbits of G, and G, groups had significantly higher
total serum protein values compared with the other dietary treatments. Glucose level was observed to be the highest
in the G, group followed by G, group. The total serum cholesterol level was reduced significantly in treatment
groups as compared to control group suggesting that these feed supplements may reduce the cholesterol level and
may be helpful in preventing atherosclerosis or other cardiac diseases. The highest level of lipid in blood of rabbit
was observed in G, group. The AST, ALT and ALP in serum of the rabbits did not differ significantly among
treatment groups and control group indicating that these feed supplements have no adverse effect on liver, kidney,
heart or other vital organs. Variation in the level of Sodium and Potassium in serum was non significant among
treated group and control group. They werein their physiological level indicating that supplementation of probiotics/
yeast culture and mineral mixture did not change the ratio of these mineralsin the blood. It further supported that
these feed supplements have no adverse effect on kidney. A reduction in the cholesterol level despite increase in
total lipid suggested that their effect on lipid metabolism might be leading to lower the blood level of unwanted
saturated fatty acid while increasing the level of unsaturated essential fatty acids which can be concluded as most
important positive effect of these feed supplements. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION of variousbiochemical parameters of serum of rabbit

blood, so that the compari son could bemade with the

Rabbit isoneof themost important |aboratory ani-  test vaue. Theroleof minerasinliving organismsisan
malswhichiswidely used for variousexperimental  emerging area of strong interest for producers, feed
works. Itistherefore, imperativetoknow thebasevdue manufactures and scientists because trace elements
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unquestionably play animportant rolein Pathology and
Physiology of biologicd system. Adequate minerd in-
take and absorptionisrequired for avariety of meta-
bolic functionsincludingimmuneresponse, reproduc-
tion and growth. Minera supplementation strategies
quickly becomecomplex because of differencesintrace
minera statusof al livestock. Sub clinica minerd defi-
ciencies posegreater economic threat than acute min-
eral deficiency. Interferencein absorption throughin-
testineisamgor causeof subdinica minera deficiency
if thereisno dietary insufficiency. Inthisrespectitisto
be noted that digestive processisvery complex and
fragileinrabbitsdueto caeca microbia fermentationin
them because of greet variationinadoptability in such
microflora. That iswhy rabbitsarerather sensitiveto
enteric diseasesand especialy when they are exposed
to negativeimpacts, e.g. weaning or heat stress, caus-
ing highlosses. To get rid of thisproblem, antibiotics
wereused to check growth of harmful organismswhich
causeinhibition of theseinnocuoususeful microfloras
through competitiveinhibition. However, becauseof the
genera intentiontolimit antibioticsinanimal feed as
growth promoter concerning side-effects, resstanceand
recent public perception about healthy food, new ater-
nativesto antibioticsare needed¥. Probioticthat con-
tainyead, livebacteriaor bacterial sporescanaso pre-
vent enteric diseases of rabbits. Instead of growth pro-
moterswith antibioticsthat kill someof therabhbit’s own
gastrointestinal flora, Probiotic promote gut coloniza-
tion and stabiilize eubiosi shy competitivegrowth againgt
harmful microorganisms, reducingtheintestind pH with
production of lactic acid and encouraging digestion by
producing enzymes and vitamins. These functions
strengthen theanimal’s own non-specific immune de-
fense®. Dietary administered probiotic bacteriade-
creased thefrequency of E. coli trand ocation™ and

TABLE 1: Composition of rations of different treatment
groupsgiventotherabbits.

Ingredients Gl G2 G3 G4 G5
Maize (%) 30 30 30 30 30
Groundnut cake (%) 26 26 26 26 26
Wheat bran (%) 43 43 43 43 43
Common salt (%) 1 1 1 1 1
Mineral mixture (%) - 2 4 - 2
Probiotics (g/100 kg) - - - 60 60

= Fuyl] Paper

were effective in preventing the growth of E. coli
0157:H7 in the intestine of neonatal rabbits?.
Hamrany et al I found adose dependent positive ef -
fect of aprobiotic bacterium on E. coli occurrencein
the caecum and small intestineinyoung rabbits. Term
“probiotics” in translation from Greek means “for life”.
Inmany authors’, scientists’ opinion, probiotics-living
micro organismsor their fermented products, which
decompose undesirable food matter, increase diges-
tion of feed. Therefore such probiotica preparations
and their compositions added to feed “widen” the sys-
tem of fermented digestion. Minera play importantrole
in haematol ogy and helpin theformation of haemoglo-
bin and maturation of RBC in animals besides bone
formation metabolic activator and overall growth of
animal species. Therefore, effect of probiotic bacteria
cultureand minerd mixtureindividualy or incombina
tion was studied in 24, weaned rabbits of 6 weeks of

age.
MATERIALSAND METHODS

A feedtria wasconducted on 24 apparently healthy
weaned rabbits of 6 weeks of age for a period of 7
weeks under farm system of management. At 6" week
of age, al therabbitswererandomly dividedintofive
groups. Each group was having 6 rabbits. The differ-

encesamong groupswere non-significant.
Group G, was considered ascontrol group main-

tained on basal diet without probioticand mineral mix-
ture. G, and G_ groups were supplemented with 2%
and 4% minerd mixture, respectively alongwith basa
diet. G,was supplemented with 60g probiotic along
with basal diet whereas G, groupwas supplemented
with 60g probiotic and 2% mineral mixtureaong with
basd diet. Composition of rationsof different trestment
groupsof rabbit ispresentedin TABLE 1. Thecompo-
sitionsof mineral mixtureand probiotic are presented
iINTABLE 2 and 3 respectively.

Therabbitswerefed ad lib giveninthemorning
after weighing and subsequently the consumptions of
feed wererecorded after subtracting theleft over feed
inthefeeder and wastage. Theration wasanayzed for
proximate principlesy. Blood sampleswere collected
directly from heart of the experimental animalstaking
all aseptic precautionsinto two setsof sterileglasstubes.
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TABLE 2: Composition (per kg) of mineral mixture(Agrimin
high power powder) giventotherabbits.

Sl. No. Ingredients Amount
1 Cobalt 150mg
2 Copper 1200mg
3 lodine 325mg
4 Iron 5000mg
5 Magnessium 6000mg
6 Manganese 1500mg
7 Potassium 100mg
8 Selenium 10mg
9 Sodium 5.9mg
10 Sulphur 0.922%
11 Zinc 9600mg
12 DL-metionine 1920mg
13 L-LysineMono-hydrochloride 4400mg
14 Phosphorus 12%
15 Calcium 24%

One set with anticoagul ant using potassum sdt of eth-
ylenediaminetetra-acetic acid (EDTA) and another
without anticoagulant for serum collection.

Thetotal serum protein was estimated by using
phenol reagent according to the method of Lowery et
a 2, Blood glucosewas estimated by Nel son-Somogy
method™.. Total cholesterol in blood serum was esti-
mated by the method of Ziatkiset al.'*3. Thetotd se-
rum lipid estimation was done by using the method of
Marsh and Weinstein™?, Thetotal phospholipidinthe
serum was estimated by method of Post and Sen*7.
Theaspartateaminotrandferase (AST) and danineami-
notransferase (ALT) activity inthe serum was assessed
by Reitman and Frankl€*® method. Sodium (Na) and
Potassium (K*) wasestimated by conventiona method
using flame photometer.

RESULTSAND DISCUSSION

Themeanvauesof totd serum protein, blood glu-
cose, total serum cholesterol, total serumlipid and
phospholipidsare presented in TABLE 4. The present
results showed that rabbits of G, (supplemented with
2% mineral mixture and 60g probiotic) and G,
(supplemented with 60g probiotic) had the higher
(P<0.05) total serum protein values (5.19+0.25 and
4.87+0.13g/dl respectively) compared with the other

TABLE 3: Composition of probiotic powder (Biovet Y C pow-
der) giventotherabbits.

Sl. No. Ingredients Amount
1  Lactobacillus sporogenes S0,0%Of T”Ilon
Live yeast culture Saccharomyces cerevisae 125,000 million
2
SC-47 c.fu.
3 Alphaamylase 59

dietary treatments. Thetotal plasmaproteininrabbit
ranged from 4.36+0.09 to 5.19+0.25g/dl. Increased
serum total protein has been reported to be directly
responsiveto protein intake and protein quality im-
proved by supplementation of probiotics®. Itisaso
duetotheZnthat influenceat thecellular leve for the
synthesisof nucleic acidsand protein synthesig?l. The
glucoseleve inrabbit blood ranged from 131.42+1.27
t0151.37+2.84 mg %. Glucose level was observed
to be the highest in the G, (151.37+2.84) group of
rabbits (supplemented with 2% mineral mixtureand
60g probiatic) followed by G, (142.81+1.42) group,
supplemented with 60g probiotic and G, group
(137.54+2.20). However, the control group G, did
not differ significantly from G, and G, groups. Increase
inlevel of glucosein probiotic & minera treated group
suggest increased digestion of carbohydrate & their
absorption through intestine which might be dueto
more fermentative action of microflora present in
probiotics. Thetotal serum cholesterol level wasre-
duced significantly in treatment groups as compared
to control group. The serum cholesterol level was
observed to be the highest in control group G1
66.09+1.37 mg %. The treated groups G,, G,, G,
and G, did not differ significantly among themselves
(TABLE 4). Our observations corroborated with data
published by Gudev et a.l®l, Kannan et al.[¥, and
Onifadeet al.[*¥, who stated that therewasadecrease
in plasmacholesterol for chicksfed with diets con-
taining yeast and different probiotics. Feeding of cal-
cium carbonateto rabbits al so prevent the elevation
of serum cholesterol®®. A number of probioticsare
known to metabolizebile sdlts, bileacidsand prevent
reabsorption and recircul ation of bileacidsinto blood.
Inthisway, Probiotics could contributeto theregula-
tion of serum cholesterol concentrations by
deconjunction of bileacids. Use of probioticslead to
increased excretion of deconjugated bile acids.
Cholesteral isprecursor of bileacid, hencemoremol-
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TABLE 4: Average haematobiochemical profilesof rabbit at 13" week of ager aised on different types(compasition) of feed.

Parameters G, G, G; Ga Gs
TSP(g/dl) 4.36+0.09°  4.41+0.09°  4.54+0.08"  4.87+0.13%  5.19+0.25%
Blood Glucose (mg%) 135.204+1.55  131.42+1.27° 137.54+2.20™ 142.81+1.42° 151.37+2.84%
Cholesterol (mg%) 66.09+1.37%  44.25+0.92°  46.48+1.01°  44.88+0.52°  47.51+1.56
Lipid (mg mi™) 4.93+0.16°  4.83+0.26" 5.12+0.23°  5.73+0.16°  6.58+0.69%
Phospholipids (mg lecithin mi™* serum)  131.65+1.76°  127.36+4.12° 135.01+1.57° 150.74+3.30% 141.60+2.58"

Each value is the average of 6 observations. M ean under the same superscript in a row did not differ significantly.

TABLES5: AverageAST,ALT, LDH,ALP, Sodium and Potassum in serum of rabbitsat 13" week of ager aised on different

types(composition) of feed.

Parameters G, G, G3 G4 Gs
AST (uM pyruvate released min* L™ serum) ~ 12.36+0.48  13.01+0.58  12.83+0.48  17.95+0.56  13.09+0.45
ALT (uM pyruvate released min™* L serum)  13.62+0.81  14.89+0.76  14.71+0.77 14.98+0.31  15.09+0.30
LDH (UL min™) 37.99+1.03% 39.55+1.15% 37.35+1.27% 32.99+0.94" 38.22+1.36°
ALP (uMpiL ™ min™serum) 35.34+0.91 34.85+0.77 35.80+0.44 33.59+0.72  35.28+0.48
Sodium (MEg/L) 46.76£1.76  45.79+1.16 46124226 4534+1.22  47.22+1.34
Potassium (mEg/L) 15.02+0.48 15.06+0.72  14.46+0.99  13.90+0.88  14.77+0.57

Each value is the average of 6 observations. Mean under the same superscript in a row did not differ significantly.

ecules are spent for recovery of bileacidg?. Asare-
sult of increased synthesisof thisacid, it appearsthat
thelevel of serum cholesterol getsreduced. Klaver
and Van Der M eer!™® suggested that coprecipitation
with bileacidsmight be of importancefor decreasing
of serum cholesterol concentrations. Thehighest level
of lipidinblood of rabbit was observed in thetreated
group G, (6.58+0.69mg ml*) suggesting that these
feed supplementsmay reduce the cholesterol level and
may be helpful in preventing atherosclerosis or other
cardiac diseases. However thetreated group G,, G,
and G, did not differ significantly from control group
(TABLE 4) whichissuggestive of more absorption of
lipid through intestine after increased digestion.
AveragevaluesAST,ALT, LDH, ALP, Sodium
and Potassiumin serum of rabbitsat 13" week of age
raised on different types (composition) of feed are
presented in TABLE 5. The AST, ALT and ALPin
serum of therabbitsdid not differ significantly among
treatment groups and control group. These enzymes
arelocatedintracellularly in the body including liver,
heart, kidney etc. Their level inbloodisincreased when
thereis membrane damagein these cellsdueto de-
generative changes. Hence, normal level of theseen-
zymesin blood in probiotic treated rabbits suggests
that it hasno adverse effect on thecellsvital organs.
The present result corroborateswell with thefindings

of Singh et al.['*¥. Variationintheleve of Sodiumand
Potass um in serum was non sgnificant among trested
group and control group. They werein their physi-
ological level indicating that supplementation of
probiotics/ yeast culture and mineral mixturedid not
changetheratio of these mineralsin the blood.

A reductionin thecholesterol level despiteincrease
intotal lipid suggested that itseffect on lipid metabo-
lism might beleading to lowering the blood level of
unwanted saturated fatty acid whileincreasingthelevel
of unsaturated essential fatty acidswhich can be con-
cluded asmost important positive effect of thesefeed
supplements.
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