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ABSTRACT

In the present study, initially an attempt was made to estimate the seroprevaléregtospira hardjoserovar in

bovines of Karnataka state of India based on the antibody detection by Mjgimagglutination Test (MAT). Serum
samples were collected from 582 animals with reproductive disorders (314 cows and 268 buffaloes) from ¢
parts in four divisions of Karnataka state namely Bangalore, Belgaum, Gulbarga and Mysore. Subsdwusathg
samples were cross checked with a commercially available Linodee Double sandwich Enzyme Linked |
Sorbent Assay (ELISA) kit against theptospiraserovarhardjo. The ELISA has shown 65(11.12 %) positives wh
compared to MAT which has shown 8562 %) positives. All the serum samples which were positive by MAT w
positive by ELISA also. Apart from this an additional nine serum samples were positive by ELISA but nega
MAT. On comparison of ELISA with MAT, ELISA has shown 100 % sengitiend 98.26 % specificity. Thus base
on the present findings it could be concluded that for initial screening of large herd or population to stt
prevalence ohardjo serovar ELISA can be effectively used compared to the MAT.

Key words: MAT, ELISA, hardjo, Linodee. Karnataka.

Leptospirosis is the most wide spreadergerging diagnosis of leptospirosis upto serogroup / serovar
zoonosis worldwide and it is present in alllevel. Howeve, MAT has some disadvantages such
continents except Antarcticheptospirahas been as use of hazardous live organisms which requires
found virtually in all mammalian species includinggood laboratory facilities for the maintenance of
domestic animals such as cattle, swine, horseléye cultures of different serovars.. The ELISA has
sheep, goatand dogs and the disease is spreachany advantages over MAT where they use non
through either direct contact with an infectechazardous killed antigenare reproducible and can
animal or an indirect contact with contaminated soibe subjected to stringent quality assurance
or water (Harskeerl and Terpstra, 1996). Accordingrotocols. This technique has high potential for
to World Health Organization (WHO, 1999), automation and may be efficiently utilized as a
leptospirosis has become aimportant global screening test for a large number of animals in a
human and veterinary health problem especially ipopulation (Deyet al, 2008). Thus seening of
countries like India, because of huge livestocklarge number of samples in short interval would be
rodent and wildlife populations. Conventionally,helpful in determining the seroprevalence of
laboratory diagnosis of leptospirosis is based oleptospirosis in bovines.

either isolation / identification of lepspires or Keeping above facts in view, a comparison
through detection of antibodies. The isolation andvas made in the present study for the
identification of leptospires is time consuming andseroprevalence dfeptospirahardjo serovarusing
necessitate specialized reference laboratoriethe commercially available double sandwich
Hence, in diagnosis of leptospirosis serologicalinodee ELISA kit with MAT.

tests like Microscopic Agglutination Test @T) MATERIALS AND METHODS

and / or Enzy_meLinked Immunosorbant ASSay gerym samples from cattle and buffaloes with
(ELISA).for antibody detection appears to pe th&linical signs suggestive of leptospirosis which
most suitable (OIE, 2004). Presentl;_/, MAT is th&ncluded abortion, repeat breeders, still birth,
gold standard reference serological test fOfetention ¢ placenta, were collected irrespective of
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age and breed from four divisions of Karnatakdhe test. The washing steps were followed as per
state, namely Bangalore, Belgaum, Gulbarga artie directbns given in the kit. For each washing
Mysore. In all, 582 serum samples were collectedtep, the test wells were washed using at least 200
from these divisions, out of which 314 were fromul of diluted wash buffer for each well. After the
cows and 268 from btdloes. final wash, the residual contents of the wash buffer

Microscopic Agglutination test This test was in the wells were removed by inverting the plate
conducted as per Ol E ( 2wdlatyu fismly ongagsorheatpaper.s us bot t om
titration plates (Laxbro, India) using theptospira Test procedure

hardjo reference strain procured from National; aqdded 100 ul of serum sample to each well and
Reference Laboratory, ICMR, Andaman and gegled the plate and incubated for 40 min aC37°
Nicobar isknds. The hyper immune serum ity shaking.

available at SRDDL Bangalore was used. Serum agter incubation plate was washed four times as
sample which had shown a titre of 1:100 was pentioned above.

considered as positive. The serum samples We&aqded 100 ul of diluted conjugate &ach well
initially diluted to 1 in 50 in PBS and then doubling 54 plate sealed and incubated in dark for 30 min
dilutions (25 pl) were made in thews containing at 37°C with shaking.

25 Ol of PBS in 0UO bog A& fubBtiort diaf wasted fdurdites fsbo.! 2t € s .
Equal volume _(25_ pl) of the antigen was added 8 added 100 pl of substrate to each well and plate
all serum dilutions. The last column was jycubated in the dark at room temperature for 10 min.
maintained as antigen control without addition 0§ added 50 ul of sip reagent to each well and read

serum. Then, the plates were closed with lids and ¢ plate at 450 nm with a correction of 630 nm.
incubated at 37¢C for t™RuallRsY " S - A drop (5 OI) al |

final dilution mixtures (100, 200, 400, 800, 1,600, The positivity of a sample is determined
3,200, 6,400 and 12,800) was placed on grease frgging the following calculation:
slide and the wet preparation without cover slip was Mean sample OD  Mean negative control OD

examined at 100X and 200X magnification (10x XRatio =
10x and 20x) of the dark field microscope

(M/s.Olympus, CX31) for the presence ofStatistical Analysis
agglutination and / or reduction in number o

Mean positive control OB Mean Negative control OD

organism in comparison with the respective antigegn Results | Sera Sample | Interpretation
control. All final dilution mixtures (100, 200, 400,| Negative O 0.0 Negative
800, 1,600, 3.,200, §,4OO @ni2,800) were observed Positive >0.05 E_xposgd to
under Dark field microscope and the results werne infection

recorded. The reciprocal of the highest dilutionro compare the sensitivity, specificity and overall
which shows 50 per cent reduction in the number Qfgreement between the various tests, the stafiisti

free leptospires comparable to the antigen contr@hrmula given by Thrusfield (2007) was used as
with or without agglutination w&recorded as the gescribed below.

respective titres.

Test Standard test Total
Enzyme Linked Immuno Sorbent Assay es Positive | Negative ota
(ELISA): All the 582 sera samples subjected t¢0 Testto | Ppositive a b a+h
MAT were retested with commercially available be _
. . X Compared Negative C d c+d
OIE approved Linnodee bovink.hardjo ELISA
Kit, which was a double sandwich ELISA for Total a+c b+d | atbterd=N

detection of L.hardjo specific antibodies in bovine The notations used above are defined as below:

serum. The reagents were diluted as per tha? - Numbe of samples positive to both

instructions given by the manufacturer and ready tgonventional and the gold standard tests

use solutions were prepared just before conducting
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b = Number of samples positive to conventional but Seroprevalence of leptospirosis by D
negative to the gold standard test Sandwich ELISA among cows and buffaloes in
¢ = Number of samples negative to conventionadBangalore, Belgaum, Gulbarga and Mysore
but positive to the gold standard test divisions of Karnataka, revealed 65 (11.12 %)
d = Number okamples negative to both positives withLeptospira hardjoantigen tested, out
conventional and the gold standard tests of total 582 sera tested. Among the divisions, the

a+b+c+d=Total number of samples (N)  highest seroprevahce againsteptospira hardjo
was recorded in Belgaum with 19 (29.23 %),

. . . followed by Mysore 18 (27.69 %) and Bangalore
comparing the different assays are described as ]
follows and Gulbarga each with 14 (21.53 %) (Table 1).

Sensitivity: It is the capacityfdahe test to detect Table 1. Division wise comparative results of
diseased animals, when compared with the gold MAT and ELISA against L.hardjo serovar

Definitions and formulae of the indices used for

standard test. Svision e T
Sensitivit a X 100 Bangalore 9 14
ensitivity =--------------
at+c Belgaum 16 19
Gulbarga 13 14
Specificity: It is the capacity of the test to detect Mysore 18 8
nontdiseased animals, when compared with the Total 6 =

gold standat test.

d ; .
L Y E— X 100 Comparative results of MAT and ELISA: Out

b+d of the 582 serum samples subjected to MAT and
ELISA for detection of leptospiral antibodies
against Leptospira hardjoseiovar, 56 (9.62 %)

were positive by MAT and 65 (11.17 %) were

Overall agreement: Is the proportional similarity
of the results of both the tests.

a+d
Overall agreement =------------ X 100 positive by ELISA. All the MAT positive samples
N were positive by ELISA, however in addition nine
RESULTS AND DISCUSSION samples which were negative by MAT were found

- . to be positive by ELISA.
Division wise seroprevalence Seroprevalence of

leptospirosis by MAT out of total 582 sera testedPecificity and sensitiviy of ELISA in
among cows and buffaloes in Bangalore, Belgaun§omparison with MAT: On comparison, all the 56
Gulbarga and Mysore divisions of KarnatakaELISA positive serum samples were positive by
revealed 56 (9.62 %) positives witbeptospira MAT also and none of the ELISA negative serum
hardjo antigen ésted. Among the divisions, theSample was found positive by MAT. Thus
highest seroprevalence agairistptospira hardjo indicating the sensitivity of ELISA test as 100 per
was recorded in Mysore with 18 (32.14 %)cent. Similaly 517 serum samples were negative
followed by Belgaum 16 (28.57 %) , Gulbarga 13y both ELISA and MAT resulting in 98.26 per

(23.21 %) and Bangalore 9 (16.07 %) (Table 1) ~ cent specificity of ELISA with the overall
agreement at 98.45 per cent (Table 2).

Table 2: Comparison of ELISA and MAT for L.hardjo serovar

MAT o . Overall
ELISA Positive Negative Total Sensitivity Specificity agreement
Positive 56 9 65 56 517 573
Negative -- 517 517 | - x 100 | -------- x 100 | -------- x 100
56 526 582
Total %6 526 °82 =100% | =98.20% | =9845%
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The prevalence ofhardjo serovar was REFERENCES
significantly high in  Mysore, Gulbarga and Aslantas O and Ozdemir V., (2005). Determination of
Belgaum diwsions and moderate in Bangalore the Seroprevalence of Leptospirosis in cattle
division indicating the presence of this serovar by MAT and ELISA in Hatay, Turkeylurk.

throughout the state of Karnataka. Fifty six J. Vet. Anim. Sci29: 10191024.
samples were found positive by MAT and the same®y S., Madhan M.C., Ramadass P and

samples were found positive by ELISA also. Nachimuthu.,  (208). Diagnosis  of
Leptospirosis by recombinant antigen

Nine samples which were negative by based single serum dilution ELISMdian
MAT were detected as positive by ELISA (Table J. Med. Res128 172.177.
1), indicating that ELISA can effectively be utilized g| jalii 1.M., (2008). Comparison between ELISA
for the initial screening. Based on the results, it can and MAT for the diagnosis of bovine
be concluded that ELISA can detect the samples LeptospirosisRevueElev. Med. Vet. Pays
with low antibody titres and even during the early trop., 61: 73-75.

stage of infection which were usually not detectedlarskeerl R.A and Terpstra W.J., (1996).
by MAT. Leptospirosis in  Wild animals. Vet.

. his th H Quart, 18: 149-150.
Apart from this the ELISA detects the nonOffice International Des Epizooties.World

agglutinating antibodies also which were not organization for animal health., (2004).

detected by MAT, leading to high sero positivity Manual of Diagnostic Tests and Vaccines
with ELISA when compared to the MAT. for Terrestrial Aimals. OIE, Paris,pp
316-327.

The findings are in agement with the
observations of Aslantas and Ozdemir, 20055akhaee E., Abdollahpour G.R., Bolourchi M., Hasani
Sakhaeest al, 2007 and El Jalli (2008) as they also T.A and Sattani T.5., (2007). Serologic and

o . bacteriologic  diagnosis  of  bovine
found more seropositivity with ELISA compared to Leptospirosis in Tehran suburb dairy farms.

MAT. Thus based on the present findings it can be Iranian J. Vet. Res8: 325332.

concluded that for initial screening of d¢gr herd or Thrusfield M., (2007). Evaluaton and
populations to know the prevalence bfrdjo interpretation of diagnostic testsln:
serovar ELISA can effectively be used compared to Veterinary Epidemiology, "4 Edn, Black
the MAT and subsequently to know the titre values well Science publicatiorppp 313-330.

for quantification can be employed MAT. World Health Organization(1999). Leptospirosis
Specificity and sensitivity wise both the tests are worldwide. WKly. Epidemiol. Reg 74:

equallygood. 237242
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ABSTRACT

The present study was carried out to compare the effica@ymhemasylvestieaf extract and/or trivalent chromiun
by oral supplmentation, in reducing the oxidative stress encountered in streptozotocin(STZ) induced diabetes
in Wistaralbino rats at different doses,either alone or in combination for a period of 45 days. The levels of hep:
oxidant enzymes such as date, glutathione peroxidase and superoxide dismutase, were estimate
spectrophotometry on day 15, 30 and 45. Theaitdant enzymes were significantly reduced (P<0.05) in diab
rats, whereas the diabetic treated groups showed a progressive incréesantioxidant enzyme levels and wer
almost normalized by 45day.The antbxidant enzymic activity were found to be significantly higher (P<0.05’
groups treated with herbal extract and chromium, although dose dependent variations were motTéadesults
suggest thaGymnemasylvestherbal extract and trace element chromium can effectively reduce the oxidative
caused by STZ induced diabetes and hence could be used as a tool for management oftype 2 diabetes mellit.

Keywords: Diabetes mellitus, antioxidant enzymes, streptozoto@gmnemasylvestrehromium.

Diabetes mellits is a chronic clinical syndrome India, is used in traditional meddl practice asan
resulting from intolerance to glucose caused by aantihyperglycaemic and hypolipidaemic agent
absolute or relative deficiency of insulin, with aneffective in management of T2DM (Vaidya., 2010).
insidious onset of degenerations, subseque®everal human studies on T2DM and studies on
multiple organ failure due to micro andinduced diabetes in rats have shown
macrovascular changes as a resulbf Gymnemasylvestt® be having pancreatic beta cell
hyperglycemia.The long term effects of type 2 regenerative activity, insulin sensitization and
diabetes mellitus(T2DM) are due to the graduasubsequent enhancement of the uptake of glucose
onset of oxidative stress, which may be due térom peripheral circulation (Persaetdal, 1999;
several mechanisms such as , the release of frReagathi, 2011 and Mallikarjuatal, 2013).
fatty acids from the cellular membranes Several studies have indicated a relationship
(Dasguptat al, 2011),from decrease in production between the deficiency of mamutrient chromium
of antioxidant enzymes, due to loss ofand the pathology of diabetes mellitus in humans
mitochondrial integrity, ER stress, loss of(Andersonet al.,1998). Chromium is a micronutrient
MAM(mitochondria associated membrane)trace element that stimulates the expression of insulin
integrity(Tubbs et al, 2014) or STZ induced receptors on cell surfaces, essential for binding of
nuclear damage (Yamamoti al, 1981), glucose hormone insulin, therebynfluencing the glucose
autoxidationand nonenzymatic glycation (Shaileyassimilation. Chromium is known to stabilize the
and Basir, 2012), which have been documented. cellular membranes, enhance cytoskeletal stability,
Gymnemasylvestf€olloquial name: regulate the sterol regulatory element binding protein
Meshashrungi or Merasinghitommonly called as which can contribute to maintenance of cellular
ithe sugar destroyer 0, inggritp(&Hheretale2006;8ealletalp2plil)c a | forests
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In experimental induction of diabetesratstreated with glibenclamide(G), Group IV
mellitus, the hepatic oxidative injury can bediabetic ra$ received chromium picolinate(Cr), and
evaluated by estimation of liver tissue antidiabetic rats of Group V treated with chromium
oxidative enzymes like catalase, glutathiongicolinate and glibenclamide (Cr+G), diabetic rats
peroxidase and superoxide dismutase. The presaftGroup VI treated withGymnemasylvestréGS
study was dsigned to systematically evaluate the200), Group VII diabetic ratstreated with
potential of Gymnemasylvestrberbal leaf extract Gymnemasylvestaed CrPic (G&00+Cr), and
with trace element chromium, in reducing theGroup VIII comprised diabetic rats treated with
oxidative injury in diabetes mellitus in STZ GymnemasylvestreCrPic and glibenclamide(GS
induced diabetic rat model. 200+Cr+G).

MATERIALS AND METHODS Administration of treatment substances: The

The experimental study waundertaken with prior STZ diabetic rats were orally gavageddaily with
approval of the Institutional Animal Ethics their respective treatments at specified dosage

Committee (IAEC) of the institution. A total of '€gimen for a period of 45 days, whereas the
eighty female Wistar albino rats were procured©ntrol group rats were given potable water only.
from a reputed breeder, acclimatized for 15 day$issue antioxidant enzymic assayd:o study the
and maintained under optimal managementanti-oxidant enzyme profile in different groups, two
conditions with ad-libitum feed (Nutrilab Rodent, rats from each group were sacrificed humanely
Vetcare) and clean drinking water. under light ¢her anaesthesia on 1%&nd 30" and

Test substances The alcoholic leaf extract of the remaining rats on #5day of experimentation,

Gymnemasylvestr@rocured from M/s Himalaya and the liver of sacrificed rats were collected and
Drug Co. Ltd, Bengaluru., was administered at 208"mediately stored a20°C.

mg/kg, chromium picolinate (Ci® (MW-418.3) Tissue Homogenate preparation: Liver tissue

from Qualikems, India., was given at 2 mg/kg andamples were homogenized with ice cold W
glibenclamide (Daonil 5mg) was purchased fron¥ris-HCI buffer of pH 7.4 to make tissue

local medical stores, and used in the present studyomogenate [0.5 g liver crushed in 10 mL of ice

at 600 eg/ kg when gi vecpld&.Lnok &risHCh butier]. 3Tbed homogenatey i n
combination with others. was centrifuged at 3000 rpm for 10 min. The
Induction of diabetes: Diabetes was induced in SuPernatant was collected and used for estimation

rats of Groups Il to VIII, with a single intra of superoxide dismutas@nd catalase, glutathione

peritoneal injection of streptozotocin (gig Peroxidase levels.

Chemicals, USA) in cold citrate buffer at 45 mg/kgEstimation of superoxide dismutase

body weight. Those rats that showed serum gluco$8OD]:Superoxide  dismutase  activity = was
levels of more than 200 mg/dL after 72 hours ofletermined bythe method described by Marklund
administration of STZ, were considered diabeti@nd Marklund (1974). The enzyme activity was
and suitable candidates for the study. The rats ekpressed in terms ofunits per minute pey ai

Group | (Normal control) received only citrate protein. One unit of SOD was defined as the
buffer by the same route. amount of enzyme required to inhibit pyrogallol

Experimental groups:The rats were randomized @utooxidation reaction by 50 per cent.

into eight groups of ten animals each, based dastimation of catalase [CAT]. Catalase was
body weights with an average deviation of not morestimated by themethod described by Caliborne
than 10%. Group | was normal control (NC)(1985). Enzyme activity was pxessed asnoles of
comprising healthy rats, Group Il were diabetic rat$1,0, decomposed / min / mg protein.

(DC) and the rats of Groups Ill to VIII comprised Estimation of glutathione peroxidase [GPX]:
of diabetic rats administered with treatments. The|utathione peroxidase was determined by

treatment groups comprised ofGroup Il diabetighemethod described by Rotratkal(1973)and the
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enzymeactivity was expressed as mo | e ptimalfactivity reflects aexidative stress by ROS,
glutathione utilized min / mg protein. with a gradual and drastic decline in the
Histopathology: Following sacrifice, collected €ndogenous  antioxidativeenzymic  production.
liver tissue samples were preserved in 10% neutrgUperoxide dismutase, catalase, and glutathione
bufferedformalin [NBF] for 48 hours and processederoxidase (GPx) are the biological antioxidant
thickness were cut usinga semi automatiPrevent their conversion to toxic products (Shailey
microtome and stained with hematoxylin and eosidnd Basir, 2012). Hyperglycaemia of diabetes has

(Luna., 1968) and observed under light microscopé?ee” reported to cause production of free radicals
that are associated with the development of diabetic

Statistical analysis Statistical analysis was licat T @t al 2004). It i I
performed using the statistical software Graph pag’MPlications (Traverss al, )- Itis a we

Prism, version 5.0 for Windows. Mean values amljmown .fact_that thg C|rculat!ng free fat_ty a_C|ds hf_;lve
been implicated in causing complications like

standard eor were calculated and all values.

. ) . . m
wereexpressed as Mean [+ SE]. The data We}gsulln resistance, obesity and metabolic syndromes

analyzed by twewvay analysis of variance (Dasguptat al, 2011).

[ANOVA]. In the present study antioxidant effect was
assessed by estimating levels of i@itlant
RESULTS AND DISCUSSION enzymes such as SOD, CAT and GPx in STZ

The tissue antioxidants play an important role ijiabetic model. Superoxide dismutase (SOD) has
protection of cells against damage caused hyeen postulated as one of the most important
reactive oxygen species(ROS) that are generated #hzymes in the enzymatic antioxidant defense
every cell. The endogenous antioxidant enzymesystem which catalyses the dismutation of
include superoxide dismutase (SOD), catalassuperoxide radicals to prode HO, and molecular

(CAT) and glutathione peroxidase (GPx) that arexygen. Catalase (CAT) is a hemeprotein which
responsible for the degradation of deleteriougsatalyses the reduction of hydrogen peroxides and
oxygen free radicals. protects the tissues from highly reactive hydroxyl

The endogenous sources of ROS includdadicals. Glutathione peroxidase (GPx), an enzyme
mitochondrial electron transport chain moleculeswith selenium and Glutathiorg-tranderase (GST)
cytochrome P450s, NADPH oxidase and xanthin@orks — together — with  glutathione in the
dehydrogenase/ oxidase. The levels of ROgecompositon of kD, or other organic
increase when there is an imbalance in thBydroperoxides to netoxic products at the
production of ROS and its degradationthg tissue €xpense of reduced glutathione.
antioxidant machinery. Free radicals are extremely In the present study the rats of Group |
toxic compounds that target biomolecules such asxhibited normal activity of the superoxide
lipids with unsaturated double bonds and causgismutase (Table 1), catalase (Table 2) and
lipid peroxidation with subsequent tissue damagglutathione peroxidase (Table 3) enzyme
(Sathishsekar and Subramanian, 2005). Th@roughout the experiment.
antioxidants breakup the chains formed during the In the diabetic control group (I1), the SOD,
propagation process by providing a hydrogen atoat ang GPx activities were reduced in the liver,
or an electron to free radical and receive the excessich were 31.32, 41.87 and 22.56 per cent BY 45
energy possessed by the activated molecule . qa, \vhen compared to normal control. Diabetes is

An increased production of free radicalsusually accompanied by increased production of
and oxidative damage atbe features of several free radicals due to hyperglycaemia induced
chronic diseases including diabetes (Bayens anflucose auto oxidation and protein glycosylation
Thorpe, 1999). In diabetes mellitus, it is known tha{wolff and Dean, 1987 and Wolét al, 1991) with
there is damage to the cellular organelles, especiallgduced  activity of antioxidant  system.
the mitochondria and the ER, whose less thagtreptozotocin has been reported to induce both
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Table 1:Mean (£SE) liver superoxide dismutase (units / min / mg of protein) values in rats of
experimental treatment groups at15", 30" and 45" day

Mean (£SE) liver superoxide dismutase (units / min / mg of protein)
Groups Days posttreatment % %
difference | difference
15 30 45 from NC From DC
I (NC) 41.32+1.68 42.43+0.84 42.10+0.89 0.00 +45.61
Il (DC) 28.93+0.83 29.45+0.8 28.91+0.38 -31.32 0.00
1 (G) 29.42+0.99 40.79+0.822 46.08+2.99°% +9.46 +59.39
IV (Cr) 31.24+1.89 41.61+1.6%° 40.64+0.75° -3.45 +40.58
V (G+Cr) 30.4620.98" 42.44+0.16° 42.55+3.8f +1.06 +47.16
VI (GS-200) | 29.92+0.48%° | 39.10+0.88°% | 44.52+1.95%% +5.74 +53.98
VII bcdef acdef cdef
(GS.200+Cr) 30.88+2.5% 40.44+1 .84 41.84+3.3% -0.60 +44.74
VIL(GS - | 30 4745 58bedels | 40 7641 168°1 | 41 69+2.91%% | 097 +44.21
200+C11G) AT+5. 76+1. 69+2. . .

The means with at least one common supgatsaithin the columns are not significantly different
(POO.05) .

Table 2:Mean (£SE) liver catalase (nmoles of HD, decomposed / min / mg protein) values in rats
of experimental treatment groups at15", 30" and 45"day

Mean (£SE) liver catalag (nmoles of HO, decom

posed / min / mg protein)

Groups Days posttreatment ?:gf;rel\g]ge Difference
15 30 45 (%) from DC (%)
I (NC) 13.88+0.93 13.42+0.56 13.34+0.72 0.00 +72.04
Il (DC) 6.02+0.46’ 6.62+0.28 7.75+0.87 -41.87 0.00
1 (G) 6.2+0.09" 11.56+0.75% 12.45+0.74% -6.71 +60.50
IV (Cr) 9.72+0.46' 10.63+1.31* 12.46+0.36% -6.62 +60.66
V (G+Cr) 9.90 +0.64° 10.99+0.18* 12.48+0.49 -6.45 +60.95
VI (GS-200) | 9.91+0.8%° 10.16+0.65% 11.76+0.98°% -11.84 +51.67
‘2’30&% 9.97+0.95% | 10.4440.37° | 11224088 | _1593 +44.63
VIL(GS - | g 88+0.68%10 | 10.99+0.187°%0 | 12.01+0.487°%0 | _9.94 +54.93
200+CreC) .88+0. .99:0. .01+0. . .

The means with at least one common superscript within the columns are not significantin differé P

0.05).
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Table 3:Mean (£t SE) livergl ut at hi one peroxi dase (& mol es
protein) values in rats of experimental treatment groups al5", 30" and 45"day

Mean (N SE) liver glutathione pero
/ mg protein)
Groups Days posttreatment Dif}‘erence I?ifference
rom rom DC
15 30 45 NC (%) %)
I (NC) 179.36+5.07 180.25+6.79 184.75+5.16 0.00 +29.13
Il (DC) 130.74+4.37 139.44+3.39 143.07+3.9¢ -22.56 0.00
1 (G) 146.95+5.T 155.01+1.59 160.49+3.03 -13.13 +12.17
IV (Cr) 145.26+3.3%° 173.51+3.392 174.40 +3.14 -5.60 +21.90
V (G+Cr) 140.42+4.48™ | 166.32+3.7%° | 170.03+1.48" -7.96 +18.84
VI (GS-200) | 145.80+3.18°° | 161.55+5.1f" | 168.03+2.5% -9.05 +17.44
VIGS- | 143 3744 88 | 158164508 | 160.88+2.9%% | 805 | +18.73
200+Cr)
VIII cdefg acdefg defg _
(GS200+Cr+G) 142.35+2.8% 168.32+1.7 171.10+2.9% 7.39 +19.59

The means with at least one common superscript within the columns are not significantly different
(PO0O. 05) .

plasma membrane and organellar membrarabserved that although the CAT and GPx levels
damage especially that of rough endoplasmiwere significantly better than diabetic control
reticulum and mitochondria following its uptake by(Group 1I) by 4%' day, they were lesser than the
hepatocytes through GLUT 2 (Mudadtiral, 2013).  normal control group (1) throughout the experiment.
In the present study, the decline in the activities d€omparatively, a significant elevation in SOD were
antioxidant enzymes in diabetic rats indicated thaoted, which was much higher than the normal
extent of free radical induced damage due toontrol goup by 4%' day of the experiment.

hyperglycaemia (Kaleeet al, 2006 and Resrat There was a significant improvement in
al., 2006). The observed decrease in SOD activithe mean SOD, CAT and GPx activities in the liver
coud be from inactivation by kD, or by glycation of glibenclamide treated diabetic rats (Group Il
of enzymes while the decrease in CAT activityoompared to diabetic control rats in the present
could be from inactivation by glycation of enzymestydy. The diabetic rats of Gmpull treated with
(Yan and Harding, 1997) and reduced activities ofjihenclamide showed an overall elevation of SOD
GPx may be from free radical induced inactivatiorby 59.39, CAT by 60.50 and GPx by 12.17 per cent
and glycatim of the enzyme (Hodgson andpy 45" day comaperd to the diabetic control. The
Fridovich, 1975).The reduction in the antioxidantimprovement could be attributed to the
enzymes might also be due to the mitOChondriaAntihyperglycaemic effect of glibenclamide by
dysfunction due to membrane injury caused by fregcreasing the release of insulin thereby reducing
radicals. An altered mitochondrial function (Kongproduction of oxygen free radicals by preventing
et al, 2013), mitochondria asciated membrane gjycose auto oxidation and protein glycosylation

(MAM) and ER stress in diabetes and insulinypadhyay and Pandey984 and Sathishsekar and
resistance have been well documented (Tuebs sypramanian, 2005).

al., 2014). The SOD, CAT and GPx activities in the
_ In all the diabetic groups treatet_j Withjiyer of chromium picolinate (CrPic) treated
various substances (Groups Il to VIII), it wasgiapetic rats (Group IV) revealed a significant
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improvement of 40.58, 60.66 and 21.90 per cemecorded by Gurikar, (2014) in his experiment on
respectively, when compared with those of diabeti€TZ diabetic rats, fed with CrPic and
control rats and were comparable with those dflibenclamide.

glibenclamide treatedhats in the present study. The The hepatic antioxidant enzymes in

observed improvement in the chromium treategsyoupsyi treatedwith GS-200, were significantly
group could be attributed to antioxidant and fre‘?mproved as the time progressedindicating a
radical scavenging activity of chromium, where infequction in oxidative stress caused by STZ
chromium has been reported to reduce the oxidatiygqyced diabetes in the treatment groups.The
stress and inhibit the relsa of preinflammatory improvementsin levels of SOD, CAT and GPX
cytokines from the monocytes, which are exposegyels were 53.98, 51.67 and 17.44 per cent
to hyperglycemic conditions (Jain and Kannanyespectivelyby 45" day when comparedto Group
2001), and chromium treatment in addition ig Kang et al. (2012) who studied
known to decrease protein glycosylation and "pi‘iheGymnemasylvestegtract by LC-MS, indicated
peroxidation in  erythrocytes  exposed tOhat the antihyperglycemic compounds like
hypeglycemic conditions (Jainet al, 2006). gymnemagenirand gymnemicacidsin the extract
Chromium lowers cytokines like TN&lpha, \ere responsiblefor antioxidant effects. Further,
interleukinG, creactive protein, oxidative stresskang et al. (2012)in an investigationdetermined
and lipid levels in STZ induced diabetic rats (J&in he antioxidant activity of Gymnemteaf extract
al., 2007). Chromium has also been shown t@singethanolicextractsby antioxidantassaydike
inhibit the lipid peoxidation in-vitro in a dose thigbarbituric acid (TBA) assay, superoxide
dependant manner and was found useful for therapysmutasdike activity assayand?2 , -Rzipbis (3-
of dyslipidemia (Yanget al, 2006). An increased gthylpenzothiazoliné-sulfonicacid) (ABTS) assay
level of glutathione and antioxidant enzymes ”k‘iinvolved in electronor radical scavenging),and
superoxide dismutase and glutathione peroxidasgcorded significant antioxidant activity of the
and a reduced impairment ofninune functions ethanolicextractandrecordedhatthe level of lipid
have been recorded by Lat al (2012), in diabetic peroxidationreducedby 31.7%in serum,9.9% in
mice treated with chromium. liver, and9.1%in kidneyin the extractfed diabetic
The mean values of SOD, CAT and GPxats (Tiwariet al., 2014) . Pragathi (2011) ard
activities in the liver of chromium with Mallikarjunaet al. (2013), also recorded similar
glibenclamide treated rats (Group V) wereimprovements in antioxidant activities in
significantly improved with an overallevation of Gymnemasylvestsupplementedroups.
47.16, 60.95 and 18.84 per cent respectively, The antioxidantlevelsin GroupsVIl rats
compared to those of diabetic control rats and th@eated with GS200 and CrPicsignificantly
mean values were comparable with those Qfproved comparedto those of diabetic control
chromium and glibenclamide treated rats (Group IHg|lowing treatmentover a period of 45 days,with
and 1V) individually on all the days of study. The mean per cent improvementof 44.74, 44.63 and
improvement in antioxidant enzyme values couldig 73for SOD, CAT and GPx levelsin liver. The
be attributed to antihyperglycemic effect ofmean antioxidant values were comparablewith
glibenclamide (Sathishsekar and Subramaniag,gseof GroupsV and VI, treatedwith CrPic and
2005 and Upadhyay and Pandey, 1984), ands200 regectively. As discussedunder these
chromium increased GLU# translocation in  groupstheimprovemenin antioxidantievelscould
myocardial tissues (Penumatisaal, 2009) and pe attributedto the alleviation of diabetic effects
GLUT-2 levels in diabetic rat livers (Tuzeual, wjth animprovementin insulin sensitivity brought
2011), which reduce auto oxidation of glucosegpoyt by individual treatments. There was no
induce stabilization of plasma membranes (C&en aqgitive or dosedependenteffect in normalization
al., 2006) and elevation of antioxidant enzymegf mean antioxidant enzyme levels and also no
(Liu et al, 2012). Similar improvements have beerkjgnificant difference was also observedbetween
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the groups.Similarly, a bettermentin antioxidant Illustr ations

enzyme levels was also recorded by Pragathi g 1 Section of liver of normal control rat showing

(2011), Mallikarjuneet al.(2013) and Kang et regular hepatic cords and normal architecture of
al.(2012) with Gymnemasylvestie STZ diabetic hepatocytes.H&E x 40
model and attributedthis effect to flavonoidsand [ 2% T
triterpenoids of the herb which inhibits DPPH,
scavengesuperoxide hydrogenperoxideand lipid

peroxidation and enhance cellular antioxidant
defense.In addition, chromium supplementation [
along with Gymnemasylvestranight havereduced
loss of fatty acids from membranes,controlled
cholesterolevelsby membranestabilization(Yang
et al, 2006) enhancedsterol regulatory binding
proteins (SREBP)(Qen et al., 2006), reducedthe
sterol efflux (Pattaet al, 2006) and elevatedof
antioxidantenzymegLiuetal., 2012).

The combination treatment group (GroupFig 2. Section of liver of diabetic control rat

VIIl) with Gymnemasylvestralong with chromium Showing extensive cell  swelling, ~vacuolar

C . . degeneration, obliteratioof sinusoidal spaces and
plcollnate., and half the dose of gllbenclamldeCongestion by 3bday. H&E x 40
showed improvement in the levels of SOD by _ 5

enzyme levels almost to normalcy was comparablg
with other groupsreated either individually or in
combination with Gymnemasylvestrechromium
and glibenclamide.As discussed earlier, thes
normalization of antioxidant enzymes could be
attributed to the alleviation of hypoinsulinemia,
hyperglycemia and hyperlipidaemia andegching
of reactive oxygen radicals in diabetic rats by th 4
combination treatment Pgrsaudt al, 1999;

oo s S, 2. o, 543 Seton e i st i
2006; Pattast al, 2006; Pragathi., 2011; Liet al, P / g P

the architecture of liver by #5day. H&E x 40
2012; Mallikarjunat al, 2013 and Tiwariet al, _ :

2014) However, no synergistic or additive effects|% A o
were observed with combination of treatment and 2
was difficult to attribute the antioxidant effect |

I), the liver appeared pale, soft and friable from.
15" day of the treatment which could be attributed
to fatty liver due to hyperlipidemia in [}
streptozotocin induced diabetic rats (Obhal.,
2000; Mallikarjuna et al., 2013).



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016 12

On histopathological assasent, the liver Synergistic effects were not evident in the
parenchyma showed swelling of hepatocytes withombination treatment groups in the present study
highly vacuolated and granular cytoplasmjn STZ induced diabetic rat model.
obliteration of the sinusoidal space and moderate to REFERENCES
severe congestion (Fig 2), when compared to
healthy rat liver (Fig 1). Increased number ofAnderson, R. A., Polansky, M. M., Bryden, NA and
apoptdaic cells was observed and there was a mild Canary,J. L., (1991). S.uppllememhromlum
bile duct hyperplasia also. The vacuolar appearance effects on quc-ose, insulin, gl_ucagon,. and
of the hepatocytes indicated fatty change and could urinary . chromium _ losses |.n squects
be due to the increased influx of fatty acids into the consum|r?g controlled lowhromium - dies.

. . . . . Am .J. Clin.Nutr54: 909916

liver induced by hypoinsulinemia and the low )

capacity of excretion of lipoprotein from liver Anderso'n, R. A, (1998)'_ Chromium, - glucose
resulted from a deficiency of apolipoprotein B intolerance and  diabetds. Am. Coll.
synthesis (Ohret al, 2000). This finding of fatty Nutr. 17: 548555.

liver formation is in agreement with the findings of8aynes, J. W. and Thorpe, S. R., (1999). Role of
Pragathi, 2011: Mallikarjuna, et al., 2013; oxidative stress in diabetic complications:
Mudasiet al.,2013. Liver, being a major organ of A_ new perspective on an olparadigm.
metabolism, is a target in streptozotocin induced DiabetesA8: 1-9.
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hence hepatic injury is inevitée due to subsequent Raton., CRC Press.,2&B4.
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Microscopically, in the present study, Endocrinol. .20: 857 870.
there was an improvement in the architecture

liver in treated groups (Group Il to VIII)
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day onwards with gmeciable reduction in lesions

0I.I)asgupta, S., Bhattachar., Maitra, S., Pal, D.,
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evidenced by significant depression  in the chromium picolinate on streptozotocin
production of atioxidant enzymes, also seen as a induced diabetes in rats. Thesis submitted
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ABSTRACT

The leaves oMurraya koenigiiSpreng, commonly called as Curry leaves, are traditionally used as dietary ingr
in different parts of India and other Asian countries to prevent the occurrence of diabetes. One of the iommlic
diabetes is hyperlipidemia leading to atherosclerosis. The present study was designed to evaluate the
methanolic extracts of the leavesMiirraya koenigiiSpreng on the plasma lipid profile in alloxan induced diabe
sprague dawley rat®iabetes was induced by single intraperitoneal injection of alloxan monohydrate (100'm
body weight). Oral administration aiethanolic extracdf Murraya koenigiiSprendeaves (200 mgg™ body weigh}
for a period of eight weeks in diabetic indugeds resulted in a significant (P<0.05) reduction in the componen
plasma lipid profile such as total cholesterol, triglycerides and phospholipiids.hypolipidemic effect of methanolic
extracts oMurraya koenigiiSpreng leaves was attributed nsulin secretogogue property of the extract.

Key words: Alloxan, Diabetes, Hypolipidemic, Methanolic extradirraya koenigii

60Ayurvedabd, i's an i ndi §&8)and lsypoglynagmicaefiect i(Kham et alf 1W95m
Indian medicine, which deals with usage of plant¥inuthan et al, 2003). In this investigation, we
and plant products or their active ingrediems f made an attempt to evaluate the hypolipidemic
either preventing the occurrence of diseases efffect of methanolic extracts dflurraya koenigii
treating diseases (Aiman, 1970). Many herbabpreng leaves in alloxan induced diabetic male
products including several metals and mineralsprague dawley rats.

have been described for the care and management MATERIAL AND METHODS

of diabetes mellitus  (Nadkarni, 1992).

H.yperlipidemi.a Is gn asstated complication of were obtained from plants grown in University of
diabetes mellitus (Bioscet al, 1992). Agricultural ~ Science  campus, Bangalore,

Hypoglycaemic action of several herbskarnataka, India. The plant was identified and
and spices has been established in humans agstertained by plant scientists of University of
animals (Brinker, 1998). Among the spices thengricultural Sciences, Bangalore. The leaves were
leaves ofMurraya koenigiiSpreng (curryleaves) air-dried at room temperature of 28 for four days
belongingto the family Rutaceae is one of the mostnd finely powdered in an electriaaill. Until the
commonly used dietary ingredients of human fooime of use the powdered material was kept
in India from the time immemorial to man to addseparately in airtight plastic containers maintained
good aroma to the food and also for its preventivgtj 20°C.

role in diabetogenesis (Y"f‘dﬂ al, 2902)"_t is a Phytochemistry: Leaves of Murraya koenigii are
small tree gr/ing up to six meters in height and aromatic and contain proteins, carbohydrates, fiber,

15-40 centimeters in diameter cultivated for 'tsminerals, carotene, nicotinicia and vitamin C. It

aromatic and ornamental properties throughoyt e, in vitamin A and calcium The leaves contain
India (Pruthi, 1979).Murraya koenigiiis widely high amount of oxalic acid, leaves also contains
used in ayurvedic medicine for the treatment O&rystalline glycosides, carbazole  alkaloids,
rheumatism, influenza, lepsg and - epilepsy koenigin, resin, fresh leaves contain yellow color

-(Joseph and Peter,. 1985)'_ anthelmintic, “anth 5 o4 volatile oil. It also containgirinimbin, iso
inflammatory and antidysentric properties (Drury,

Plant material: Murraya koenigii Sprengleaves

*Part of M.V.Sc. thesis work submitted by the first author to KVAFSU, Bidar

Assistant Professor, Dept. of Veterinary Anatomy & Histology, Veterinary College, Shivamogga
%professor & Head, Dept. of Veterinary Pharmacology & Toxicalatgterinary College, Shivamogga
Professor &Head, Dept. of Veterinary Biochemistry, Veterinary College, Bangalore
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mahanimbin, koenine, koenigine, koenidine andant i coagul ant on day 60606,
koenimbine. Mahanimbicine and bicyclomahanimbicinénduction of diabetes mellitus and on the third day
phebalosin, coumarine as Murrayone imperatoxiof acclimatization the bloodlucose level in all the

etc isolated from leaves ( Bondeal.,2011) 18 rats was in the range of 8A15 mg df-.

Preparation of methanolic extractThe powdered Experimental design:A total of 24 male Sprague
leaves were extracted in a Soxhlet apparatus wittawley rats divided into four groups. Group |
methanol at a temperature of 8D for 48h. The consisted of six nodiabetic rats served as normal
resultant extract was filtered. The filtered extractintreated control. Remaining 18 altox diabetic
was then allowed for drying in an evaporator tesprague dawley male rats were divided into three
evaporate methanol completely. The dried masgoups each consisting of six rats. Group I, control
was storedn a refrigerator and considered as thaliabetic rats, given 1 ml of saline daily. Group I,
extract. The yield of the extract was 4.18% (w/wdiabetic rats given 1 ml methanolic extract (109
on dry matter basis). This was diluted in dimethytl* suspended in DMSO) daily andGroup IV,
sulfoxide (DMSO) to give a final concentration ofdiabetic rats administered with 1 ml DMSO daily,
50mg mi™. to serve as DMSO control. Saline, methanolic
extract and DMSO were administered using an
forintragastric tube for 8 weeks.

Phytochemical ScreeningThe different qualitatig
phytochemical tests were performed
establishing the phytoconstituents present in thBlood collection:Blood samples were collected on
methanolic extract using standard methodologies. day 0, 14, 28, 43 and 58 céprocessed for blood
glucose and plasma lipids. Prior teample
ﬁollection, the animals were kept for overnight
fasting. They were thereafter anaesthetized with
ether and blood samples wemllected retre

Condition and preparation of the animalsA total

of 24 male healthy sprague dawley rats weighin
between 2007 300 g were obtained from the
Experimental Laboratory Animal House, University
of Agricultural Sciences, Bangalore. InstitutionalCrPitally from inner canthus of eyes using micro
Animal Ethics Committee of Veterinary College,Nematocrit capillaries.

Bangalore accorded the permission to carry out tHeetermination of blood glucose:Fasting blood
experimentAll animals were kepin polypropylene glucose (FBS) was estimated lytho-toluidine
cages under controlled condition of-thés light and method (Dubowksi, 1962).

Sark cycles and at an ambi.ent tem_peratur_e_e’Z&Zl Determination of total cholesterol (TC),
C. The rats were provided witad libitum oy cerides (TG) and phospholipids (PLFasting
balanced pellet diet (Amrut Laboratory Anima'plasma TC and TG wer estimated by
Feed, Nav Maharashtra Chakan Oil Mill LRune,  commercially available diagnostic kits (Accurex
India) and water throughout the experimentalismedical Put. Ltd., Bombay, India). The PL

period. concentration in plasma was estimated according to

Experimental induction of diabetes mellitus in the method of Ackermann and Toro (1963).

rats: Diabetes was induced in 18 male spragu§atistical analysis:Results were analyzed using
dawley rats by single intraperitoneal injection ofanoyva using Bonferroni test as per the
alloxan monohydrateloo mg kg body weight) methodology of Snedecor and Cochran (1989), and
(IGBA Chemie, Bombay) that was freshly, gjgnificance was accepted @0.05. All results

dissolved in sterile normal saline. The clinical signs, . expressed as meanS.E. of six rats in each
of diabetes mellitus such as polydypsia, polyuri?rlroup

and polyphagia were observed within 48 hrs o

alloxan injection. Rats with a blood glucose level RESULTS AND DISCUSSION

beyond 20Gng dI* were considered diabetic. Alterations in the levels of blood glucoaed urine
Blood was collected from intraorbital sinus forsugar on treatment of diabetic rats with methanolic
plasma glucose estimation with sodium fluoride agxtract are given in Table I. Daily administration of

14,
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methanolic extract to diabetic rats produced day 14, 28, 43 and 58 of the experimental period
statistically significant decrease in blood glucoseompared to saline control group and DMSO
levels P<0.05) compared to control diatic rats. control group All the lipid components (the range

Table |. Effect of administration of methanolic Peing TC =69.401.7874.601.08, TG =

extract of Murraya koenigii leaves on blood 74.402.11-84.402.62 and PL = 72.8®.02
glucose and urine sugar in diabetic rats ggo@7.00 ) in the normal group remained
s Blood glucose | Urine unaltered throughout the experimental period.
foups (mg/dl) sugar Alloxan induces diabetes by damaging the
Normal 87.42° 5.72 - insulins e ¢ r e-tells rofgthe fpancreas leading to
) ) hyperglycaemia in a wide variety of animal species.
Diabetic control 308.30° 11.95 | +++

(Chattopadhyay et al., 1997). This experimental
animal model of diabetes mellitus is similar to type
Il diabetes, in which insulin secretion is defective.
An observation in this study correlates with the
previous research findings (Khan et al., 1995 and

Diabeges +
Methanolic
extract.(200 mg dff)
DMSO control 135.00° 6.45* +

Values are given as mearSE for six rats in each group . ) .
Experimental groups are compared with diabetic control Stanley Mainzen Prince et al.,, 1998), in that the
Values are statistically significant &2%0.05 as blood glucose levels were elevated significantly in

compaed with diabetic control alloxan diabetic rats. Administration of methanolic
Effect of feeding methanolic extract t0extra¢ of Murraya koenigii to diabetic rats
diabetic rats on plasma total cholesterol (TC)significantly reduces the blood glucose levels. The
triglycerides (TG) and phospholipids (PL) arepgssible mechanism by whicklurraya koenigii
presented in Table Il. The TC and PL wergeaves elicits its hypoglycaemic action was
significantly (°<0.05) decreased in the plasma ofyostulated as it potentiate the actions of insulin,
treated rats compared to diabetic control rats on dayther by increasing theancreatic secretion of
28, 43 and 58. The TG levels in methanolicextragt n s yl in from the cells of

administered groups were significantly lowered oRejease from bound insulin (Vinuthahal.,2004).

153.30° 7.61* +

Table II. Effect of administration of methanolic extracts ofMurraya koenigii leaves on plasma total
cholesterol (TC), triglycerides (TG) and phospholipids (PL) in diabetic rats.

Parameter | Groups 0 day 14" day 28" day 439 day 58" day
| 69.401.78 69.8002.18 72.601.63 73.20 1.56 74.601.08
1] 87.002.35 91.833.23 97.174.10 99.673.53 103.67 2.69
TC n 93.332.79 86.172.64 78.4002.88* 74.00 2.85* 71.00 2.59*
v 85.331.75 87.671.57 90.001.63 92.331.93 96.172.24
| 74.402.11 76.40 2.69 79.402.64 81.60 2.66 84.40 2.62
1] 146.175.56 153.175.75 158.334.91 160.334.33 162.00 4.86
TG I 139.835.91 127.176.75* 109.40 6.86* 98.2005.93* 84.50 7.01*
v 145.335.12 150.674.87 156.174.90 158.504.81 161.174.81
| 72.806.02 75.004.00 75.005.24 79.006.04 80.007.00
I 118.305.78 123.337.08 128.336.72 131.676.14 133.335.76
PL 1] 114.806.43 102.80 3.53 96.00° 5.45* 91.607.17* 85.75 5.00*
v 113.335.06 118.306.15 125.00 3.65 126.675.06 128.333.20

(Group | = Normal, Group Il = Diabetic control, Group Il = Diabetic + methanolic extract, Group IV = DMSO control)
Values are given as mearSE for six rats in each group

Experimental groups are compared with diabetic control
Values are statistically significant &<0.05 as compared with diabetic control
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Lipids play an important role in the REFERENCES
pathogenesis of diabetes mellitus. The levels Qfckermain, P.G. and Toro, G., (1963). Blood lipids In:
plasma lipids are usually raised diabetes and Gradwohl s Clinical Laborator
such an elevation represents a risk factor for Diagnosis. Frankel, S. and Reitman, S., St.
coronary heart disease (Chatterjea and Shinde, Louis and Sonnenwith 1, pp. 24%8.
1994). Lowering of plasma lipid levels throughAiman, R., (1970). Recent research in indigenous
dietary inclusion of herbal or plant materials or antidiabetic medicinal plants: An verall

drug therapy seems to be associated with a decrease ~ @ssessmenindian Journal of Physiology and

in the risk of vascular disease (Kannel and McGee, Pharmacologyl4, 6576.

1979 and Scott and Grundy, 1999). The abnormalf§iosca, D.G., Mizushima, S., Sawamura, M., Nara, Y.

high concentration of plasma lipids in diabetes is and Yamori, Y. (1992). The effect of
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. . . diseases on longevitilutritional Reviewsb0,
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insulin inhibits the hormone sensitive lipase. The '
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levels of TC, TG and PL in alloxan diabetic ratsBrinker, F., B98. Herb contraindications and drug
Similar results on alloxan diabetic rats was reported interactions. 2 edn. Sandy, OR: Eclectic
by our earlier studies and also by other workers Medical Publications, 3&2.
(Khosla, 1995; Kumari and Mathew, 1995 Chatterjea, M. N. and Shinde, R., (1994). Metabolism of
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prevent the rise in plasma lipid concentrations that
occur as a secondary complication in diabetic
individuals.
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ABSTRACT

Salmonellosis is one of the important deloorne infections that could be transmitted to the human beings by
consumption of contaminated/ infected poultry products. In the present study, characterization of Salmonellae
from the backyard poultry was carried out. A total of 54 cloaealbs (swabs from ten birds were considered as
pooled sample), collected from different locations of Hassan, Chikkamagaluru and Shivamogga districts of Ka
were analyzed foSalmonellaspecies using standard method (ISO 6579:2002). Detailedralulinalysis of the
samples revealed orfealmonellaisolate (prevalence 1.85%). The isolate was confirmed based on the bioche
reactions and amplification of virulence associated invasiom¥\J gene using polymerase chain reaction (284
amplicon) The isolate was identified aSalmonella entericasubsp. enterica serotype Typhimurium and its
antibiogram showed sensitivity against commonly used antibiotics (amikacin, amoxicillin/ sulbactum, amg
chloramphenicol, cefadroxil, cefotaxime, cidmfacin, cotrimaxazole, gentamicin, kanamycin, nalidixic ac
streptomycin, sulfadiazine and trimethoprim,); however, the isolate was found resistant to four ant
(tetracycline, colistin, cephalexin and polymi&). This study established the oecmnce ofSalmonellaamong
backyard poultry in the study area. In view of the potential transmission obfuo@ Salmonellosis, need for regul:
surveillance and monitoring is advised.

Key words: Chicken, backyard poultrgalmonella PCR,invA gene, aribiogram

Backyard poultry contributes to nearly 30% of thaninimize the economic loss and also protect the
national egg production. Howevethis sector is public health.
neglected in spite of the fact that the eggs and meat MATERIALS AND METHODS

fetch better price than that of the commerciagample collection: Cloacal swab samples veer
poultry. Uncontrolled movement of the birds in theCollected from selected backyard poultry farms

open rearing system exposes them to a variety Pofcated in and around Hassan (Javagal, n=2)

infectious agents and could potentalact as Chikkamagaluru (AK Colony & Kote, n=2 each)

vehicles of transmissions of pathogens to humans., . . .
. . ahd Shivamogga (Veterinary College farm, n=7;
Foodborne Salmonellosis could be acquire

dSominkoppa, n=13; Padmenahalli, n=3;

through poultry or contaminated poultry productsKashiloura n=3 and Koteganguru, iaistricts
by the way of handling of raw poultry carcasses angf Karnataka. Sterile swabs moistened with

products or through consgmphon of undemoom%uffered peptone water (BPW) were inserted into
egg aml poultry meat (Bailey and Cosby, 2003;

Ki t al., 2004). Sal losi h 'the cloaca and placed to into sterile polythene
imura et al., - Salmonellosis causes heavy .
ag containing 10 ml of BPW. Samples were

economic loss to the poultry sector in terms OBrought to the laboratory under chilled

mortality .or reduced - productivity - among theconditions; cloacal sabs collected from 10 birds
affected birds (Kharet al, 1998).Hence, poultry .
were pooled and considered as one sample and a

must be periodically cloked for the presence of .
) ) total of 54 pooled cloacal samples were subjected
Salmonellae so that suitable preventive and contr?l
or analyses.

measures could be adapted by farmers in order to
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Detection of Salmonellae:Standard methodSO amikacin (30 mcg), cefotaxime (30 mcg). Zones of
6579:2002 was followed for the isolation and inhibition were measured using digital vernier

identification of Salmonéde from the poultry. The calipers and sensitivity/ resistance was recorded
cloacal swabs kept in BPW were incubated for 24ccording to CLSI (2012).

hours at 37°C (noselective preenrichment). After RESULTS AND DISCUSSION

incubgtion, 0..1 mL of ipoculum was transferred toOut of 54 samples of cloacal swabs of backyard
selective enrichment i.e. 10 ml of Rappaport

. , poultry analyzed forSalmonellaspp., one isolate

Vassiliadis (RV) broth and incubatet 37°C for 24 . . .
was obtained and confirmed 8almonella enterica
hours. A loopful of culture was then streaked ontq . o
: Subsp. enterica  serotype Typhimurium

Xylose lysine desoxycholate (XLD) as well as T . .
) STyphimurium) at nationalSalmonella typing

MacConkey agars and incubated at 37°C for 251

4 i i centre, Kasauli (H.P.). ®h Salmonella isolate
hours. Typical colonies suggestive 8almonella . . . .
) o revealed diagnostic amplicon of size 284 bp
were brought in pure cultures and maintained on .. S
rient lants. Putati loni h specific to the genusSalmonella (Fig); and
u r.|en agar s_,an S _ u alve_ co_onles wer.e €Qetection of this PCR product was indicative of
subjected for biochemical testi. triple sugar iron

TSI il red. V K carriage of pathogenicity associatéavA gene
agar.( ), urease, methyl red, Vogemskauer specific to the Salmonella genus This study
and indole as per the standard method.

_ _ o confirmed the presence d@almonellaamong the

(Malorny et al., 2003). Several genes have beeRetracycline, colistin, cephalexin and polymisan
targeted for the detection of Salmonellae isolated

from environment, food and faecal samplakeit
chromosomal genes likwvA, invE, himA, phadP

Salmonellosis is one of the majauses of
enteric diseases in the developing countries and
; . poultry acts as a major source of human transmission.
have been most widely used as targets (Jamshidi . .
. Pathogenic Salmonellae get transmitted through the
al., 2009). Of these targetsinvA gene of . .
- faecaloral route and cause a myriad of disease
Salmonellahas been one of the most widely used .. o
i to it ) ific 1o th conditions among the affected individuals efiéfore,
owc|ing ?[|bs.|.lt.m|?ue;§guencestspeci '? ° .e _gen%%ntrol of such foodborne pathogens must be a
and sultabiity for as_a arget for diagls priority not only by the authorities but even the
(Rahnet al., 1992). ThreforejnvA gene was used
. ) L producers (Buzbgt al.,1996).
as a diagnostic target for PCR amplification in the -
present study. PCR was performediforA gene as Fig: PCR ar_nphflcatlon of Salmonella genus
. . specific invasion gene
per the protocol of Rahat al., (1992) with minor
modifications as standardized by Nagapgaal,

(2007).

Antibiotic susceptibility testing: Antimicrobial
tests were carried out on Mulietinton agar using
disc diffusion method (Baueret al, 1966).
Antimicrobials used and their concentrations wer
chloramphenicol (30 mcg), ampicillin (10 mcg),-co
trimoxazole (1.25/23.75 mcg), ciprofloxacin (5
mcg), kanamycin (30 mcg), amoxycillin/ sulbactum
(10 mcg), tetracyclin (30 mcg), sulfadiazine,

trimethoprim (5 mcg), colistin (10 mcg),
P ( 9 ( 9 Lane 1: 100 bp DNAMarker

gentamycin (10 mcg), cefalexin (10 mCg)'Lane 2: Sample showing 284 bp PCR product
streptomycin (10 mcg), polymixib (300 units), specific toSalmonella

cefadroxil (30 mcg), nalidixic acid (30 mcg), Lane 3: No Template Control

1 2 3
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CONCLUSION ISO 6579: 2002. Microbiologgeneral guidance

Owing to the regional paucity of the data on the on methods for the detection of
occurrence of Salmonellae in the backyard poultry, Salmonella (4" Ed), International
the present study was planned for isolafi Organization for Standardization, Geneva,
identification and characterization of Salmonellae Switzerland.

from the backyard poultry. Th8almonellaisolate Jamshidi A., Bassami M. R. and Afshélic S.,
was identified asS. Typhimurium and was found (2009). Identification ofSalmonellaspp.
pathogenic as evidenced by the PCR amplification and Salmonella Typhimurium by a
of invasion gene. Further, the isolate was found multiplex PCRbased assay from poultry
resisant to four commonly used antibiotics. This carcasses in Mashhadran. Int. J. Vet.
study showed presence dbalmonella in the Res3(1): 43-48.

backyard poultry; hence, keeping in view théchan Mahna, Bari A. S. M., Islam M.R., Das P. M.
foodborne and zoonotic transmission potential of and Ali M. Y., (1998). Pullorundisease in
Salmonellae, implementation of good poultry semi mature chicks and its experimental
husbandry practices; periodiesting of the poultry pathology.Bangladesh Vet. 32: 124-128.

for Salmonellae and public health education '?<imura A. C., Reddy V., Marcus R., Cieslak P. R.,
advocated.
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ABSTRACT

Salmonellosis is one of the common infectious diseases of poultry that causes substantial economic loss to ti
farmers in terms of mortality and decreased production amomiyets. Salmonellae are potentially zoonotic ai
even could reach consumers by the way of contaminated poultry products. In the predgnBl pooled fecal
samples 10 cloacal swabs from 10 birds was considered as one composite )saioideted fromseven different
broiler and layer poultry farms located in and around Chikkamagaluru, Shivamogga and Davanagere dis
Karnataka were analyzed for Salmonellae following the standard md8©®b679:200 Of the total of 81 samples
analyzed, Salmondae were detected in two samples collected from theiler chicken farmslocated in

ChikkamagaluruCulturally and biochemically confirmeidolates were characterized favA gene using polymerase
chain reaction and amplification of 284 bp product wasdent in both the isolates indicating their virulent natu
Both the isolates belonged to the serotgpdémonella entericaubsp entericaserotype EnteritidisAntibiogram of the

isolates revealed sensitivity to chloramphenicol, cotrimaxazole, cipedfiox sulfadiazine, trimethoprim, colistin
cephalexin, streptomycin, cefadroxil, amikacin and cefotaxime; however, the isolates were to peBnBath the

isolates showed variable sensitivity to ampicillin, kanamycin, amoxycillin/ sulbactum, tetregymdilidixic acid and
gentamicin. In view of the public health and food safety significance of Salmonellae, strict adherence to good
avian husbandry practices and periodic screening of flocks for Salmonellae is emphasized.

Key words: Chicken, commercial poultry SalmonellaPCR,invA gene, antibiogram

Poultry sector appreciably contributes to the foodubota, 2010)Salmonellae get transmitted through
basket as evidenced by its increased consumptiozontaminated food such as undercooked products or
Commercial pouty requires intensivplanning and through crossontamination occurring at various
healthcare for the optimum  production; stages across the chicken egg/ meat supply chain
nevertheless, at times diseases affect productivitfauxe, 1991). Since Salmonellosis is an important
leading to the economic loss among farmerpoultry disease impéug commercial poultry
(Omwandho and Kubota, 2010). Of the severgbroduction in developing countries (Asia and
diseases of poultry, Salmonellosis hasrbeae of Africa), a cross sectional survey was carried out to
the most commonly encountered diseases @fppraise its prevalence among the poultry
infectious origin (Rabscht al.,2001). Salmonellae maintained at commercial farms.

occur worldwide with their wide host range and MATERIALS AND METHOD S

also as foodhorne pathogens they get transmittedsample collection: Fecal samples wereollected

to the humans (Orjet al, 2005). Salmonellosis is from the commercial broiler and layer poultry
encemic in India; apart from its zoonotic potential,f3yms |ocated in and around Chikkmagaluru,
it causes heavy economic loss to the poultry sect@jhivamogga and Davanagere districts of Karnataka.
every year (Humphrey, 2000; Rahman, 2002) b¥terile swab dipped in buffered peptone water
the way of mortality of affected birds and decreasefgpw) was inserted individually into the cloaca of
production among survivors (Omwandho anchicken ad a pool of such swabs collected from 10
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birds was considered as one composite sampl@aueret al.,1966). Isolates were tested against 22
Layer and broiler cloacal swab samples (81 samplesitibiotics namely chloramphenicol (30 mcg),
from 810 birds) were brought to the Department oampicillin (10 mcg), cerimoxazole (1.25/23.75
Veterinary Public Health & Epidemiology mcg), ciprofloxacin (5 mcg), kanamycin (30 mcg),
Laboratory under chilled ewlitions and subjected amoxycillin/ sulbactum (10 mcg), tetracycline (30
for Salmonellasolation. mcg), sulfadiazig, trimethoprim (5 mcg), colistin

Isolation of Salmonellae: Aseptically collected (10 mcg), gentamycin (10 mcg), cefalexin (10
samples were subjected f@almonellaisolation Mcg), streptomycin (10 mcg), polymix® (300
using ISO 6579:2002 method. Briefly, after pre units), cefadroxil (30 mcg), nalidixic acid (30 mcg),
enrichment in buffered peptone water, the inoculur@Mikacin (30 mcg), cefotaxime (30 mcg). Zones of
was transfeed to 10 ml of Rappapekassiliadis inhibition were measured ugj digital vernier
broth and incubated at &7 for 24 hours. Selective calipers and sensitivity/ resistance was recorded
plating was then undertaken by streaking onto thaccording to CLSI (2012).

Xylose lysine desoxycholate agar followed by RESULTS AND DISCUSSION

incubation at 37C for 24 hours. Pink or red A total of 81 cloacal swabs collected from the

colonies with or without black centres were furthetqmmercial poultry were tested for Salmonellae

streaked onto MacConkey agar and bated at ysing 1SO 6579:2002 method, of which two

37°C for 24 hours. Notlactose fermenting symples collected from theroiler farmslocated at

colorless translucent colonies were obtained in PUi€hikkmagaluru were found positive.Both the

culture and stored over nutrient agar slants fogaimonellaisolates showed PCR amplification of

further use. 284 bp specific to thevA gene(Fig). Carriage of
Colonies suggestive ddalmonellaon the invA gene by theSalmonellawas indicative of the

specific culture media were subjected tovirulence anong the isolatesConfirmed isolates

biochenical characterizationviz TSI, urease, were serotyped asSalmonella entericasubsp

indole, methyl red, VogeRroskuaer tests as per theentericaserotype Enteritidigit nationalSalmonella

ISO 6579:2002 method. Further, moleculatyping centre (Kasauli, H.P.).

characterization was undertaken using polymeraggy-amplification of 284 bp Salmonellaspecific

chain reaction (PCR). invA gene

Isolation of DNA: The DNA was isolated by snap 1 2 3 4

chill method. Briefly, a loop full of pure culture | & .

was emulsified in 200 pl of sterile water in a

microfuge tube and kept in boiling water bath for

10 minutes followed by freezing. After |

centrifugation at 6,000 rpm for 10 minutes at 4°Cj

supernatant (2 pL) wataken as template for the

PCR amplification of the target DNA.

Amplification of invA gene by PCR:Salmonella
genus specific associated invasion ganeA) was
amplified following the method of Rahet al.,
(1992) Usi RQTG HAAI TMA ITEG Ei_ane 1 : 100 bp DNA Ladder

CCA CGT TCG GGC AA3 Nj a-M@A TEMN] Lane 2& 3 : Positive samples

CAC CGT CAA AGG AAC G3 Nj as st alang4 r dNo Zegplate Control (NTC)

by Nagappat al.,(2007). In the present study, Salmonellae were
Antimicrobial susceptibility test: Disc diffusion detected in 2.46% of the cloacal samples; which
method was used for testing susceptibility of thevas relatively low as compared to Moan al.,
Salmonellaisolates against common antimicrobials(2011), who reported Salmonellae £8.33% of
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samples in Wardha Maharashtra. Similarly, @tji KVAFSU, Shivamogga and The Science and
al.,, (2005) detectedSalmonella Paratyphi A in Engineering Research Board, Department of
12.5% of poultry droppings, followed by otherScience and Technology, New Delhi [SERB No.
serotypes such a$. Typhimurium (6.7%),S. SR/FT/LS/165/2010] for ik work.
Gallinarum (6.7%), S. Enteritidis (5%) andS. REFERENCES
0 -
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ABSTRACT

Liver samples from suspected outbreaks of HPS were subjected to PCRas per the method of Raue and +
primers pairs H3/H4, specific for fowl adenovirus. PCR products were gel purified and cloned in pGEM®
vector (Promega). Thecombinant plasmids containing 1319 bphexon gene of two-#As8olates, FAV4 Jammu
and FAV-4 Punjab were sequenced and analyzed. The phylogenetic tree of DNA alignment showed vel
relationship between FAV4 Jammu and FAV4 Punjab than other isodimeas the phylogenetic tree of prote
alignment showed very close relationship between FAV4 India (I.V.R.l) and FAV4 Jammu than other isolate
percent DNA identity for fowl adenovirus hexon genes revealed the highest homology (99.7%) betweelaM\4
and FAV4 Punjab. Comparision of percent protein identity of hexon protein of FAV4 KR5 and FAV4 P
revealed highest homology of 99.5%. Based on the nucleotide sequence and protein alignment, the FAV4 o
Punjab, India (I.V.R.l) and FAV4 KRwere closely related. Besides, the DNA and protein sequence also sha
close resemblance to FAV10 hexon gene than FAV1 and FAV8 hexons

Key Words: Fowl Adenovirus, PCR, Cloning, Phylogenetic tree

Hydropericadium syndrome (HPS)utbreaks have phosphate buffer glycerine for virology work and
been reported from different parts of the world irstored at-20°C until further use DNA from each
last few years. The disease is characterized liyer samples were extracted by using QIAGEN
sudden occurrence with high morbidity and higDNA extraction kit by following the procedure
mortality of upto 80 percent in-3 weeks old supplied along with the kit.

studies undertaken at various laboratories havgnpiified by PCR as per the method of Raue and
indicated that the causative agent is a fowless (1998) using primer pairs H3/Hgpecific for
adenovirus serotype 4 (FA¥). There are only few fow| adenovirus. The PCR products generated
reports  on  molecular  studies  with  fowl were confirmed for their expected size 1319 bp in
adenoviruses, other than type 1 and type &op agarose gel in 1X TBE buffer using horizontal
Nucleotide sequencing is a precise and reliablesyhmarine electrophoresis apparatus.

technique for the genomic characterization anﬁ/lolecular cloning of hexon gene:PCR products

taxonomic- classification of the pathogens. Th%vere purifiel using the QIAquick gel extraction kit

nucleotide sequence analysis of published FAVE Qi agen) as per manufacturerds

shows that serotypic variations are present in th(e,loning of 1319 bp purified PCR products were

hexon gen(? sequenc.e. this context, cloning and carried out using pGEM®T Easy vector (Promega)
phylogenetic analysis of hexon gene can be a N

A ’ per the manufacturerds r ec
promising tool, as it could open avenues for further

T recombinant clones obtaitevere screened by PCR
characterization of the hexon gene. Hence the - . .

and Restriction Endonuclease digestion for
present study was undertaken to know the

. ) ) . confirmation of the desired insert.
relationship between different fowl adenasr

isolates.
Cloned Hexon Gene SequenceThe recombinant
MATERIAL AND METHODS . -
_ _ _ plasmids containing 1319 bphexon gene of two
Polymerase chain reactio(PCR): Liver samples v -4 jsolates, RV-4 Jammu and FAVA Punjab
fror_n suspected outbreaks_ of HPS from varioUgere subjected to single strand DNA sequencing
regions of Northern India were collected iNysing T7 and SP6 primers, at the DNA sequencing

DNA sequencing and Phylogenetic Analysis of

*Part of Ph.D thesis submitted by the firstlartto GADVASU, Ludhiana.
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facility of University of Delhi South Campus, New Based on the nucleotide sequence and
Delhi. protein alignment, the FAV4 of Jammu, Punjab,
Nucleotide sequences of hexon gene of thindia (1.V.R.I) and FAV4 KRS were closely related.
isolates studied were analyzed amchino acid Besides, the DNA and protein sequenatso
sequences were deducedsShewpdacigseesemiance { FAVAOGhexgnEane
Seq6 programme of L a s dhangRAN1eandsFAY8t hgxgns.e Similar fndings,
nucleotide and aminoacid sequences were alignd@ve been reported by Sheppard et al (1995) and
separately Dby using cl Bayah(200l),dpomcemparigi¢n ofsthgigcleotide |
programme.  For comparison, nucleotide an§eduences of FAV1 and FAV8 hexons.
aminoacid sguences of known reference strains As the hexon is the majorcapsid
were included. These sequences were downloade@mponent it could be expected that structural
from the NCBI, Gen Bank under the following constraints would dictate, to a degree, its amino
accession numbers: FAV1, U46933, FAV4 (KR5)acid sequence; at the same time the hexon is a
AJ431719, FAV8, NC 000899, FAV10, U26221,major antigenic component of the virion and
FAV4 AJ 459805.A Iigﬁed nucleotide and amp therefore variation in its amino acid sequence could
acid sequences were subjected to phylogenet®so aise from immune response selection
anal ysi s using 6 Me g A Ipiessuies.  Pgevieug ptudigsman the gnammalian
Lasergene software to derive the ancestrﬂdenOVirUS hexons have shown hlgh levels of
relationship between sequences. amino acid sequence conservation (Toogood et al

RESULTS AND DISCUSSION 1989) suggesting that structural constraints do play

. ) o a part in the amino acid sezpce of hexons.
Polymerase chain reactiorAmplification of DNA . o
) . ) As regards the neighbor joining tree of the
with H3/H4 primers resulted in a fragment of .
. . . . hexon genes, among the different FAVs whose
approximately 1319 byffig 1) which is diagnostic

for the avian adenoviruses (Raue and Hess 199 equences were available, the tree revealed that
. AV4 was related to FAV10 whereas FAV1 and
Molecular cloning of hexon geneevealed he

. . ) FAV8 were placed away from the virus. There are
presence ofisgle band of appropriate size (1319 P y

some reorts that the hypervariable regions are
bp) in each of the recombinant glaid. The 1319 P ypervar g

. . hotspots for both, single base mutation and

bp recombinant plasmidsleased1319 bphexon . p L g
. . illegitimate recombination. To prove that FAV 4
gene fragment (fig 2). This result showed that the . o
recombinant plasmid was having the correct size &"ght have evolved by a recombination of FAVS
and FAV10 more number of FAV isolates from

insert and the orientation of the insert was also ig. . . .

. ifferent geographical regions,ver a period of
correct position. . . .

_ _ time needs to be studies, not only in the hexon gene
Phylogenetic Anaysis of Cloned Hexon Gene (egion but also other structural proteins viz., penton

SequenceThe phylogenetic tree of DNA alignment  hich take part in the formation of the virus capsid.
(fig 5) showed very close relationship between > 3w s 6 - ™
FAV4 Jammu and FAV4 Punjab than other isolate §f== == — v ;- —
whereas the phylogenetic tree of protein alignme
(fig 6) showed very close relationghibetween

FAV4 India (I.V.R.l) and FAV4 Jammu than other

isolates.

The percent DNA identity for fowl
adenovirus hexon genes revealed the highe)
homology (99.7%) between FAV4 Jammu and FAV4
Punjab (fig 3). Comparision of percent protei
identity of hexn protein of FAV4 KR5 and FAv4 Fi9:1: H3H4 amplified PCR products (1319 bp)

) ) ) Lane M : Molecular weight marker (100 bp)
Punjab revealed highest homology of 99.5% (fig 4). Lane 1-7 : FAV isolates

bp
3000

1500
1000
700
500
300
200

100



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016

bp

S000
4000
3000

2000

1500

1000

S00

Fig.2: RE digestion of recombinant plasmid with E coR |
Lane M : Molecular weight marker (500 bp)

Lane 1 & 4 : Purified PCR products (1319 bp)
Lane M : Molecular weight marker (500 bp)

Lane 2 &5 : RE digested recombinant plasmid
releasing insert (1319 bp)

Lane 3 :Recominant plasmid

Percent|dently
231415181
DTTOETT0:77A 7161758
91003

FAVI SEQ
FAVdindia 8EQ
FAV4jammu.seq
FAVAKRS SEQ
FAVApunjab.seq
FAVBSEQ
FAVI0.8EQ

U5

35

U8
1

Divergence
— L — —_-— B [ i —
~o
-
e

Fig.3 :Percent DNA identity

Percent dentiy
ERERRRERIRE
0868

FAY1.PRO

FAVA INDIAPRO
FAVA JAMMU PRO
FAVAKRE PRO
FAVAPUNJAB.PRO
FAYBPRO
FAVI0.PRO

Divergence

Fig.4: Percent Protein identity

30
| FAV4Jammu
L 000235
M| 000138 FAV4Punjab
000069
90| 000116 FAVAIND
0.00347
| i FAVAKROS
042569 000382
FAV10
003387 0.00663
FAVA
011205
FAVS
016928
Fig.5: Phylogenetic tree of DNA alignment
il FAVAINDIA
0,00900
68| 000041 FAVAJAMMU
0.00707
Ll e FAVAPUNJAB
000274 0.00186
FAVAKRIS
006054 0.00068
FAV10
0.03497
100 e FAV/
0.05650
0.01815 FAVS
0.07736

Fig. 6: Phylogenetic treeof protein alignment

REFERENCES

Anjum AD, Sabri MA and Igbal Z
(1989).Hydropericarditis syndrome in broiler
chickens in Pakistavet Re&24 247-248.

Barua S (2002). Molecular cloning and
characterization of hexon gene of fowl
adenovirus serotype 4 (WA 4). Ph.D.
Thesis submitted to Deemed University,
IVRI, I1zatnagar.

Raue and Hess M (1998}Hexon based PCRs
combined with restriction enzyme analysis
for rapid detection and differentiation of
fowl adenoviruses and egg drop syndrome
virus. J. Virol Mehods73:211-217.

Shane S.M. (1996). Hydropericarditmepatitis
syndrome.The current world situation.
cZootechInt18:20-27.

Sheppard M, McCoy R.J and Werner W (1995).
Genomic mapping and sequence analysis
of the fowl adenovirus serotype 10
hexongene J. Gen Virol 76:25952600.

Toogood C.A, Murali R, burnett R.M and Hay R.T
(1989). The adenovirus type 40 hexon:
sequence, predicted structure and
relationship to other adenovirus hexons. J.
Gen.Virol 70:32033214.



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016 31

Detection of Early Pregnancy in Cows
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ABSTRACT

Forty cows were divided inté groups viz. Group | (n=9), Il (n=7) and remaining group Ill, IV, V and VI had 6 cc
each. Theecows were subjected for various early pregnancy diagnostic techniques from day 19 post insemina
later were confirmed by peectal palpation method on days 45 and 60 post insemindti@naccuracy of pregnanc'
diagnosis was 100% with bovine greancy detection Kimilk on day 1923 and ultrasonography on days 26 and
post insemination in cows. The accuracy of pregnancy diagnosis was higher (75%j)retunorrate, followed by
(50%) in bovine pregnancy detection kiserum on day 123 post nsemination in cows. The lower accuracy
pregnancy diagnosis was noticed in Punyakoti test (33.3%) on day 21 post insemination in cows. Crysts
pattern of cervical mucus on day 19 post insemination in pregnant cows varied from mixed and peagatine
whereas in nofpregnant cows varied from marked to mixed patterns. Vaginal cytology on day 19 post inseming
pregnant cows revealed, anuclear cells varied fror®@®, superficial cells varied from 42D% and 20%
intermediate cells were se@ém one cow. In nofpregnant cows, the anuclear cells varied frori76%, superficial
cells 1525% and intermediate cells-11G% were recorded.he study concluded thdipvine pregnancy detection kit
Milk on day 1923 and ultrasonography on days 26 pnseminationare the earliest, most accurate, safest metho:
pregnancy diagnosis in cows.

Key words: Early pregnancy diagnosis, Ultrasonography, Pregnancy detection kit, Vaginal electrical resistance

In dairy cattle, pregnhancy diagness an important groups viz. Group | (n=9), Il (n=7), lll (n=6), IV
tool to measure the success of a reproducti@=6), V (n=6) and VI (n=6). These cows were
management~or any economical dairy farm, cowsmonitored for estrous cycle and were inseminated
must calve every year and to maintain thi§y estrus period and were subjected for various

sequence, identifying pregnant animals at an earlé’arly pregnancy diagnostic techniques  after

date seems imperative. Early identification of non L . . o

. ) _ insemination. Pregnancy diagnosis was initiated
pregnant dairy cows and heifers post breeding can . L .
: . - rom day 19 post insemination. Thearious
improve reproductive efficiency and pregnancy rate

by decreasing the interval between Al services arfjethods of pregnancy diagnosis used in the cows
increasing Al service rate. Thus, new technologie@'® described as follows.

to identify non pregnant dairy cows and heifersGroup I-Bovine pregnancy detection kits' Milk
early after artificial insemination may play a key[Days 19 to 23] The milk samples from cows
role in management strategies to ImMprovgn=9) were collected in a clean vessel after

reproductive  efficiency and  profitability - on gisearding first few strips. Theest was done
commercial dairy farmsHicke, 2010).Research between day 19 and 23 after insemination using

mparing th ffectiven f th recently . : .
comparing t.e © e_ct eness o .t ese rece tgovme pregnancy detection kit. The test cassette
developed diagnostic technieg with previous

methods of pregnancy detection is lacking. Hencd'@s removgd from pouch and kept on flat surface. 3
the present study was undertaken to detect aoPs of milk is added to the test well (Marked T)
compare various methods to diagnose pregnanéping @ dropper supplied with the test. \gsie

like ultrasonography, Punyakoti test and cervicairesh dropper 3 drops of reagent 1 is added into the
swab, smear and staining with pectal control well [Marked C]. Using the same dropper 1
examnation on days 45 and 60. drop of reagent 1 is added into the test well

MATERIAL SAND METHODS (Marked T). The milk and reagent was gently
The study was carried out in 40 cows belonging t§"xed by gently tapping the cassette. Care was
Department of LPM and farmers of surrounding@k€n notto plash the liquid in the well. The
vilages. These cows were randomly divided into §2SSette is kept on flat surface for 20 min. The
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cassette is gently tapped at 4 min interval. Th8orensen (1967). The same smear was subjected for
cassette was tipped and wells emptied into a sinlkiemsa staining and cytology is studied. The
Both the wells [C and T] were washed withvaginal resistance reading was taken by passing an
drinking water by filling ad emptying the well 5 to estrus detector probe (DRAMINSKI, RLO-860

6 times. The remaining water from wells was shak®Iszlyn. Owocows 17dn days 19, 20 and 21.

off. 6 drops from reagent 2 was added to both tr@roup IV - Non- return Rate: [21 Days}All the
empty wells [C and T]. The test was kept on flajnseminated cows (n=6) were monitored for estrus
surface. The result was read after 10 minutes till 18xipition and cows which do not show estrus were

mi nut es. I f héaTnd owCedl | welhdhhtidered 44 préYRaft.
Ico.n3|der3]retd as nep: rhe gn a, nCtA. ! fl | ° TGOroupW\?-lgulnyak%tgtg]sg [Zf Bays? About 15 )
19 er an oto we Y68eds of Wheat vbepdaecédeindPetr?cﬁsh gorrnaeln%g? ant.

Group Il -Bovine pregnancy detection kitsi  fiiter paper with 15 ml diluted urine [1 ml urine +
Serum [Days 19 to 23] After collection of blood 14 m| water] from the cow whose pregnancy is to
from cows (n=7) between 19 and'"28ay afer pe diagnosed. Similarly, a Petri dish containing
insemination serum was separated. The Bovingeds treated with 15 ml water was kept as control.
pregnancy detection kit serum from pouch was after 5 days, the cow s diagnosed as pregnant if

removed and kept on flat surface. 2 drops of serufheat seeds have not germinated and have turned
was added to the test well (Marked T) using &rown to blackish in colour.

dropper supplied with the test. Using the fres}broup VI -Ultrasonography: [Days 26 and 33]
dropper 3 dropwf reagent 1 was added into theAII the 6 inseminated cows were scanned trans

control well [Marked C]. Using the same dropper 2rectally using portable ultrasound scanner equipped

drops of reagent 1 was added into the test we\}\l/ith prote of 5 MHz (ECOSON 800V, WEST

(Marked T). The serum and reagent was allowed IIQIEDICA WIEN) on days 26 and 33. The inguinal

mix by gently tapping the cassette. Care was taken . . . .
A region of inseminated cow was cleaned and wiped
not to plash the liquidni the well. The cassette was

with clean towel. The cow was restrained in a trevis

kept on flat surface for 20 min. The cassette walsn standing position. After back racking, a well

gently tapped at 4 min interval. The cassette “qBbricated gloved hand along thi transrectal

tipped and wells emptied into a sink. Both the wells .
i L probe was passed per rectally and uterine horn was
[C and T] were washed with drinking water by

. . _ scanned for pregnancy by detecting dark amniotic
filing and emptying the well5 to 6 times. The

o cavity and presence of a fetus.
remaining water from wells was shake off from

wells. 6 drops of content from vial reagent 2 wa%D er-reFtaI palpation: [Days 45 and 60] All the
added to both the empty wells [C and T]. The teépsemlnated cows (n=40) were screened per rectally
was kept on flat surface. The results were seen aft8y days & and 60 for pregnancy confirmation.

10 minutes and were read till 15 mias. In non RESULTSAND DISCUSSION

pregnant animals, O0TO0 \Bévind pregharky detbction kitsMilkd @at ofeaC 6
and in pregnant ani mal cows&Gubjecteavierlplegnand sliagsosisnieing anitk
l'ighter than 6C06 wel |l . kits between days 19 to 23 post insemination, four
Group Il -Cervical swab smear and staining COws confirmed pregnant (44.44%) and 5 cows as

[Days 19 and 20] A cervical mucus sample was non-pregnant  (55.55%). The sensitivity and
collected with a sterilized cotto swab and a specificity of the test was 100%. The positive and
vaginal speculum from inseminated cows (n=6) ofiegative predictive value was also 100%he
day 19 and 20. The collected mucus was smear@esent findings are in line with earlier workers Lee
on glass slide and air dried. The microscopi€t al.(1996); Englandt al.(1997) and Kirsclet al
crystallization pattern for each mucus sample wa@009). Qava et al. (2007) suggested that,
studied directly after preparation of smear an@regnancy loss, corpus luteum cysts, hidden
evalated as per method described by Ghannam aiifections of the genital system and artificial

we |
or
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insemination of cows not in estrus are thdrom mixed to negative patterns. Similarly, in ron
predominant causes of inaccurate diagnosis @regnant cows crystallization pattern varied
pregnancy in cows. between marked to mixed patterns. In negative

Bovine pregnancy detetion kits-Serum: Out of 7  pattern, there was 66.66% of pregnancy and
cows subjected for pregnancy diagnosis usin§3-33% of norpregnant cows. Similarly, in mixed
serum kits between days 19 to 23 pospattern there were 50% of both pregnhant and non
insemination, five cows confirmed pregnantPégnant cows, whereas in markeattprn 100% of
(71.42%) and 2 cows as npnegnant (28.57%). Non-pregnant cows were noticetihe above results
The sensitivity of the test was 100% and specificitf® consistent — with  the  observations  of
was 50%. The positive and negative predictivelAbusinea,1962; and Ghannam and Sorensen,
value was 60% and 100% respectiveljie results 1967 and Noonan, 1975). They suggested that,
of the study are similar with Otvet al. (2007) and variation in length of estrus in negregnant cows
Wei- Chen (2010). The commercial kit performedand cows with silent estrus were noticed, may me
well in the diagnosis of nepregnancy (predictive the reason for incorrect diagnosis of preghancy.
value negatives 100%) but was less accurate in thé/aginal electrical resistance: The electrical
prediction of pregnancy (predictive value positiveresistance of vaginal mucosa measured on days 19,
=60%). 20 and 21 post insemination was used to diagnose

Punyakoti Test: The pregnancy diagnosis of cowsPregnancy in c@s. The mean electrical resistance
by using Wheat seeds for germination inhibitionv@lues of pregnant cows were 208 and in -non
technique on day 21 post insemination showeBrégiant cows 261. Test was used to compare the
83.33% of accuracfor pregnancy and 16.66% for mean VER on days 19, 20 and 21 and the level of
nonpregnancy. The sensitivity of test was 10098 | 9ni fi cance was set at
and specificity 33.33%. The positive and negati\,éignificant difference observed on days 19, 20 and
predictive value was 60% and 100% respectively21- The present findingsere similar to reports of
The average germination inhibition percentage forTasal et al. 2005; Leidl and Stolla, 1976). The
pregnant cows was 94.6% and mon-pregnant vaginal electrical resistance measured on days 19,
cows 62.6%. These values appear to be slightg0: 21 did not have significant differences on
higher compared to those reported by Swangl. different days. The findings are similar to those
(2010); Dilrukshi and Perera (2009). With referencéeported by Patil and Pawshe (2011) and Tadesse
to the factor that might be influencing such &€t al. (2011). These diéirences may have been the
differential response in urine treated seedense result of changes in intreaginal probe designs of
and Narendranath (1993) have suggested that, pla{H? earlier studies. Other factors influencing the
growth regulators such as auxins are excreted [gsults could include the depth of probe insertion in
high concentration in urine during pregnancy irf"€ vagina, the position of the probe within the
cows which might be causing inhibitory response¥agina (Foote et al., T9 and Heckman et al,

to seed germination and shoot growth. But such979) and pressure against the mucus membrane
plant gowth regulators as auxins and abscicic aci@nd Pathological conditions of the reproductive
are likely to be in urine as and when the cowdact (Leidl and Stolla, 1976).

consume plants containing such substances. Vaginal cytology: The cervical mucus samples
Cervical swab smear and staining: The Were subjected for Giemsa staining to study
crystallization pattern of cervical mucus wascytology on day 1fost insemination for early
studiedon day 19 post insemination tiagnose Prégnancy diagnosis in cows. In pregnant cows, the
pregnancy in cows. Out of six cows, three showe@nuclear cells varied from &% whereas,
negative pattern, two showed mixed pattern anguperficial cells varied from 120% and 20%
one as marked pattern of crystallizationintermediate cells were seen in only one pregnant

Crystallization pattern in pregnant cows varied@W and no cells in other pregnant cwin non
pregnant cows, the anuclear cells varied from 60
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70%, superficial cells 125% and intermediate cells Dilrukshi, H.N.N. and Perera, A.N.F., (2009).

10-15% were recordedThe present results are Evaluation of an ancient technique to
slightly lower than reported by Ribeiat al. (2012). diagnose the pregnancy in cattle using
These differences may be due to variafiohength urine. M.V.Sc Thesis., Wayamba
of estrous cycle and infections of genital tract. University of Sri Lanka.

Ultrasonography on days 26 and 33 post England, I.V., Ropstad, E., Andersen, @deEik,
insemination: The pregnancy was diagnosed by L.O., (1997). Pregnancy diagnosis in dairy
using 5 MHz transectal probe on day 26 post goats using progesterone assay kits and
insemination by observing dark amniotic cavity and estrous observatiomnimal Reproduction
on day 33 presee of echogenic foetus in anechoic Sciencel7: 237-243.

gestational sac. Out of six cows subjected fOpricke, P.M., (2010)Methods for Diagnosis and
ultrasonography, 2 were confirmed pregnant Monitoring of Pregnancy in Dairy Cattle
(33.33%) and 4 cows as npmegnant (66.66%) on and their Implenentation, Cooperative
days 26 and 33 post insemination. The sensitivity Extension Syster-3

and specificity of the test wakd0%. The positive

) o Ghannam S.A.M.and Sorensen, A.M., (1967)
and negative predictive value was also 100%e

L ) ] Early pregnancy diagnosis in
present results are in line with Bhoraniga al. : . .
bovines Journal of Dairy Science,
(2011) and Pawshet al.(2011). 50.562

Comparative accuracies of pregnancy diagnostic
techniques: The bovine pregnancy detection kit
Milk on day 1923 and ultrasonography on day 26 an
33 post insemination are highly accurate methods
pregnancy diagnosis in cows. The accuracy
pregnancy diagnosis was higher (75%) in-remrn
rate than in bovine pregnancy detection-kiéerum
(50%) on dayl9-23 post insemination in cows. The
lower accuracy of pregnancy diagnosis was noticed
Punyakoti test (33.3%) on day 21 post artificia
insemination in cows.

Heckman, G. S., Katz, L. S., Foote, R.H., Oltenacu,
E.A.B., Scott, N. R. and Marshall, R.A.,
(1979). Estrous cycle patterns in cattle
monitored by electrical resistance and milk
progesterone Journal of Dairy Science,
62: 641 68.

Kissch, J.D., Reynolds, L.P., Redmer, D.A. and
Fisher, G.R., (2009). Field valuation of
milk progesterone kits for detmination of
pregnancy in dairy cowsDepartment of
Animal and Range SciencedNDSU
Extension Service.

Lee, J.M., Kims, H.S., Jeong, S.G. and Jung, J, K.,
(1996) Studies on the early pregnancy
determination in cows by using the
enzymeimmunoassay and remdi
immunoassay in milkAustralian Journal
of Animal Science3:299-302.

Leidl, W. and Stolla, R., (1976). Measurement of
electric resistance of the vaginal mucus as
an aid for heat detectiomheriogenology
6: 237 249.

Noonan, J.J., Schultze, A. B. andimidton, E.F.,
(1975). Changes in bovine cervical and
vaginal mucus during the estrous cycle
and early pregnancyJournal of Animal
Science41: 10841089.

It can be concluded that, Bovine
pregnancy detection kililk is an accurate, easy,
rapid andsafe method of early pregnancy diagnosi
(day 1923) in cows than Bovine pregnancy
detection kitSerum and Nometurn rate and
Punyakoti test.
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ABSTRACT

The study was undertaken on themerus bone of Kenguri sheep to know the gross morghalod its development
at different age levels in Kenguri sheep. The left and right humerus bones from 24 animals of both sexes wer:
into four groups Groupl: up to 6 months, Groufl: above 6 months to 2 years, Grellp above 2 years to 4 year:
and GrouplV: above 4 year$o 6 yearsof age). Humerus showeslender, twistedshaft. The anterior and latera
surfaces were separated by crest of humerus. The deltiod tuberosity was ridge like rough triangular structt
months of age, located ptoximal end of the crest of humerus and later well developed. Teres tubercle noti
small blunt area at the proximal to the middle on the medial surface at 2 years of age and later well app
Posterior surface was rounded, smooth and blends latiéral surface. Proximal extremity consisted of head, nt
lateral and medial tuberosities and bicipital groove. Lateral tuberosity was undivided till 4 months of age,
divided into cranial and caudal parts. Distal extremity was divided itecaleand medial condyles. Both the condyl
were equal in length up to 4 months of age, later the lateral condyle was placed lower in level than the medial
which gave oblique appearance to the distal extremity.

Key words: gross morphology, humesuKenguri sheep

Sheep as a species is one of the major contributarsaterial, age of the animals was noted and 24
to meat production in India. Kenguri breed ofanimals were classified into do groups. Group
sheep, which is also known as Tenguri sheep, iacluded up to 6 months of age, Grelipncluded
native to the hilly tracts of the Koppal, Raichur andabove 6 months to 2 years of age, Grbilip
parts of Gulbarga districts in Karnataka. Kengurincluded above 2 years to 4 years and G+dp
sheep has larger body size and has dark brovatove 4 years to 6 years.

color. Most d the animals have white color ats The collected bones were cleaned and

forehead and sometinan the legsandother parts macerated as per the standardtamical technique
of the body. Some animals have black belly. Ma|e§‘|'ompsett, 1970 and Culling, 1974) methods.
and have high potential for quality muttonpymerus of the Kenguri sheep were observed.

production. RESULTS AND DISCUSSION

The develpmental morphology of animals Humerus of Kenguri sheep consisted of shaft,

shows considerable variation with respect to bree%foximal and distal extremities igF1). Shaft was

age, sex, nutritional situation and environmental . — . .
slender, irregularly cylindrical and twisted in

factors.Examination of long bones provides rather :
T o ) ) ) appearance. Shaft showed four surfaces viz.,
significant insights into intr@pecies as well as

) _ - _ anterior, lateral, posterior and medial. Anterior
inter-species differeces Kaymakciet al. (2001). surface was triangular wide above and narrow

There has been limited scientific work carried OrE)eIow and separated from lateral surface by crest o

tf;}e gross morihology of Iong bones 'r:j kenkgur{he humerus. A ridge like rough triangular deltoid
sheep hence, the present study was underta entltj%erosity was differentiated from 1.5 months

elucidate the various features of humerusebon . . .
onwards (Fig.1) in group animals and well

MATERIALS AND METHODS developed tuberosity was located at proximal end
The left am right humerus bones were collectedof the crest of humerus in grodp and grouplV
from 24 animals of both sexes, immediately afteanimals (Fig.2and3).this was in contrary to
the death from the Department of LPM Veterinaryfindings of Sisson and Grossman (1953) which says
College, Bidar. During the collection of thethe humerus of sheep was relatively longer and
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deltoid tuberosity was near to the proximal end anBig.3 Gross photograph of proximal extremity of

is less prominent. But Nickelt al. (1986) reported right humerus of 5.5 years of Kenguri sheep
Medial view showing

that the shaft of thdwumerus in small ruminants
was round or oval and deltoid tuberosity appearg
as roughened prominence. In the present study
was found that Nutrient foramen was situated i
distal third area between the lateral and posterig
surfaces and lateral surfacasvsmooth and spirally
curved forming the musculspiral groove (Fig.1
and 2) in all groups of animals. Posterior surfac
was rounded, smooth and blends with latera
surface and concave in its proximal half, slightl
convex in distal half in all groups adnimals.

Medial surface was nearly straight, rounded from cranal part of lateral tuberosity2. Cranial part of

side to side and blends with the anterior andnedial tuberosity 3. Bicipital groove 4. Deltoid
posterior surfaces. Teres tubercle was noticed é@eros'tVS Medial surfacé. Teres tubercle 7. Head
Caudal part of medial tuberosity

small blunt area at the proximal to the middle on

the medial surface in grodp animals and well Fig.4 Gross photograph of right humerus of 6
appeciated in grougll and grouplV animals years Kenguri she@- Distal extremity showing

(Fig.3) but not distinct in groupanimals.

Fig.1 Gross photograph of left humerus of 1.5 months
Kenguri sheep-Lateral view showing

1. Larger medial condyle 2. Smaller lateral condyle
3. Antereposterior groove 4. Ridge separates condyles

I 5. Coronoid fossa6. Lateral epicondyle 7Medial
1. Equal head and lateral tuberosRy Neck 3. Deltoid gpjicondyle

tuberosity 4.Nutrient foramen 5. Condyloid crest

6. Proximal extremity7. Shaft 8. Distal extremity Proximal extremity consisted of head

Fig.2 Gross photograph of proximal extremity of the neck lateral and medial tuberosities. Both the

'Sehfgvr\‘/‘ijnrgems of 3 years Kenguri sheep Lateral view  ,herosities were divided into cranial and caudal

parts and are separatbyg bicipital groove (Fig. 2
and 3) Similar observationswere reported by
Mohammad Hussain (2010)in goathumerus.
Head was circulawith convex articular surface and
neck was the constricted areelow the head.

Thelevelsof lateraltuberosityandheadwer
eequalupto 1.5monthsof ageandnot  completely
fusedwith theshaftin groupl animals (Fig.1) and
: groupll animals, later the lateral tuberosity raised
1. Heaql 2. N.eck 3. Cranial arm@udal parts. of lateral from 1.9 cm to 2.3 cm above the head level
tuberosity 4. Circular area 5. Deltiod tuberosity . .

6. Musculespiral groove andfusedcompletelywith the shaft in groupll and
grouplV animals (Fig.2and3).Whereas, Nickedt al
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(1986) reported that greater tubercle raised above the REFERENCES

head level in saill ruminants and young cattle. Thecyjing, C.F.A, (1974). Handbook  of
lateral tuberosity was undivided till 4 months of age in
groupl animals and later it divided into cranial and
caudal parts in other thrgeoups of animals (Fig. 2
and 3), while the medial tuberosity was much smaller,
undivided in groud and grougll animals, later it Kaymakci, M., Oguz, |., Bilgen, G. and Taskin, T.,
divided into cranial and caudal parts.

Histopathological and Histochemical
Techniques. Edn. 3rd., Butterworths,
London.,pp 545546

(2001). Basic characteristics of some
Distal- extremity consisted of lateral Turkish indigenous sheep bree@akistan

condyle, medial condyle, .caudal deep oIecra'non J. Biol. Sci.4: 91

fossa and shallow Coronoid fossa placed cranially _ _ _

above the condyles, which was agreement with MohammadHussain(2010)Essentiasof ~ Caprine

the report of Mohammad Hussain (2010) in goat Anatomy. Edn THussain, M.S. Essentials

humerus except that both the fossae were deep and Publications., pp 237.

ide. Medial condyle was much larger than th
W ! yie W ) . g ‘?\lickeI,R.,SChummerA., Seiferlee Wilkens,H.,
lateral and traversed by an antepiasterior groove. ) _
Wille, K.H and Frewein, J.,(1986. The

Both the condyles were equal in length tqp 4

months, later the lateral condyle was placed lower Anatomy of The Domestic Animals.Vol.1.
in level than the medial condyle, which gave The locomotor system of the domestic
obliqgue appearance to the distal extremity. mammals. Verlag Paul Parey Berline
Condyles were bounded on either side by lateral Hamburg., pp 6769.

and medial epicondyles (Fig.4). Condyloid crest
forms the posrior boundary of the muscukpiral SiSson. S.B.and Grossman, .D., (1953. The

groove in all groups of animals (Fig.1). Anatomy of The Domestic Animakdn.
CONCLUSION 4th., W.B. Saunders co. Philadelphia., pp
This study has provided a means of differentiating 161-162

humerus bone from the rematﬂfg(enguri Sheep. All Tompsett, DH’(197Q Anatomical Techniques_

the gross morphologic features of humerus bone Edn.2nd E and S livingstone, Edinburgh

indicating the pstnatal morphological developmental ’ ’
. pp 242247.

changes with respect to the advancement of age of the

animals.
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ABSTRACT

The present study was undertaken to evaluate the toxiditysafrium oxysporurnontaminated maize stalk
in rats. Repeated dose By oral toxicitystudy was conducted in four groups consisting of 6 rats of eitheffkex.
fungal culture filtrate of the isolated fungi oxysporumwas administered to induce the toxicity in rats in the di
range of 0.5, 1, 2 ml/ 100 Jhere was significant change $®rum biochemical parameters, when compared v
control group rats. The gross and histopathological changes revealed hepatotoxicity, cardiotoxicity and nephr
of the fungal culture filtrate. It was concluded from the present study that, theoxipsotfound in theFusarium
oxysporuntulture filtrate caused the toxicity in rats.

KEY WORDS: Maize stalks, toxicity, rat anfusarium oxysporum

Fusarium oxysporunis a filamentous fuzzy or often left undiagnosed because of the lack of
dusty looking fungus that occurs in many feedstuffsharacteristic clinical signs.

including roughages and concentrates. It can infect MATERIALS AND METHOD

dairy cattle, espemally during stressful pe?”Odﬁsolation and  Identification of Fusarium
when they are immuno suppressed, resulting in

oxysporum : Fungal contaminated dry maize stalks

mycosis. It also produces poisonous substance .
y P P Were ollected fromYellodu and other villages of

called as mycottOX|.ns tha;[ aff.ecttaglzcnalj W%E,tﬁheéudibande and Bagepalli taluks of Chikkaballapur
consume mycotoxin contaminated feeds (Whi 0V\(Ijistrict, where the cattle were exhibiting signs of

and Hagler, 2004). . . . .
toxicity after consuming fungal contaminated maize
Fusarium oxysporumcan grow and gtglks. Symptoms observed welass of body
produce mycotoxins during pre harvest or postondition, rumnal atony, severe anorexia,
harvest processing or feedirigusarium oxysporum recumbency, hyperapnoea, abdominal type of
growth aml mycotoxin production are related tOyespiration, dry muzzle, nasal discharge and
plant stress caused by weather extremes, inse{ortions in pregnant cowsThe representative
damage, inadequate storage practices and faul¥mples of the maize stalks which had caused
feeding conditions. After harvest, temperaturegpoyve said clinical signs in the cattle werketa
water and insect activity are the major factor$andom|y for the isolation of the fungi.
influencing mycotoxin prodction in feedstuffs

Fungal contaminated maize stalk bits of 4
(Coulombe, 1993).

5 mm size were placed on the potato dextrose agar
Mycotoxins and their impact were under(ppa) medium in Petrplates after washing in 4%
constant research, especially in agricultural anggdium hypochlorite solution for-2 min. The
veterinary ~settings. The present study Wapoculated plates wereincubated at room
undertaken to call the attention and evaluate th%mperature for & days. The fungal growth on the
problem of mycotoxicosis produced tFusarium  sample was evident in about 5 days. The different
oxysporum that is pertinent in cattle and veryfyngal colonies were transferred to another plate

* Part of M.V.Sc Thesis submitted by first author to KVAFSU, Bifi86401.Karnataka
'Department of TVCC, Veterinary College Shimoga, India.

’Department of Pharmacology and Toxicologgterinary College Bangalore, India.
*Department of Pathology, Veterinary College Bangalore, India.

“Department of Pharmacology and Toxicology, Veterinary College Bidar, India.
*Department of TVCC, Veterinary College Bidar, India.
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containing PDA medium and incubated af@7or  till day 28. The animals of each group were
5 days. Upon sporulation, after rulingut any gavaged with the fungal culture filtrate of the
contamination, the fungi colony characters wereespective group once daily. The feed intake was
observed and pure culture of each fungus waseasured daily.

raised by hyphal tip culture. The pure isolates of the Serum biochemical (SGPT, SGOT, BUN
fungi thus obtained were maintained on PDA slantgng creatime) and haematological ( RBC count,
and were periodically used for preparing masguBC count, Platelets count) parameters were
culture. After the growth fungi for -2 days at estimated on day 0, 14, and 28 in sub acute oral
room temperature on PDA slants and pplates oxicity study by using Semi Automatic
they subsequently stored in a refrigerator angjschemical Analyzer Microlab 300 (MERCK)

maintained by sub culturing once in a month. and commercially available diagnostic  kits
The PDA slants were sent for (MERCK, Pvt, Ltd. India),

Culture Collection (MTCC) and Gene Bank ,syrviving animals were sacrificed and gross
Institute of Microbial Technology (IMTECH), changes in the organs were recorded.
Chandigarh Representative tissue samples of liver, kidney,
Sub acute toxicity study in laboratory animals: spleen, heart, lung, brain, intestines and stomach
Sub acute (Repeated 28 days) oral toxicity studyere colleted in 10 % neutral buffered formalin
was conducted to determine the toxicity of thgNBF) for histopathological study.

fungal culture filtrate in rats. Apparently healthy siatistical analysisMean values and standard error
young Wistar albino rats (procured from the Centrals means were calculated and expressed as fnean
Animal Facility, [1ISc, Bangalore) were used in thesent  The data were analyzed by tway
present study. They were of the age group of eighinova  with  Bonferroni posttests  using
weeks and the body weight was about 200 + 10 grghpad Prism Trial version 5 for Windows,

The animé were acclimatized to the experimentalGraphpad Software, San Diego California USA
laboratory conditions for a week. They Werenww.graphpad.coin

maln.tz%med under hygienic Iabqratory conditions, RESULTS AND DISCUSSION
providing standard laboratory animal feed (Amruth .

Feeds, Bangalore) and wated libitum. The rats In the present study. oxysporumculture filtrate
were grouped (n=6) andoused in polypropylene Was administered to induce the toxyciih rats since
rat cages during the experiment. The approval & was appropriate method to administer the desired
the Institutional Animal Ethics Committee wasd0se of the broth culture filtrate containing major

obtained prior to the start of the experimenf€cOndary metabolites or mycotoxiBayman et
(No-92/LPM/IAEC/2011, 17/09/2011). al, 2002).The dose selected in rats was based on

the maximum allowable dose to be adrsiared to
these animals as per the standard protq€@#CD,

Four groups of rats were made as follows:

Group Dose (ml/100g) '\lrg't:f 2001).
Potato Body weight, blood clotting time and
Control Eef;}rose 2 6 serum biochemical parameters such as, Serum
ro . .
: alanine aminotransferase (ALT), Serum aspartate
Group Fusarium 0.5 (Low dose) 6 ) -
IA oxysporum| " aminotransferase (AST), Serum creatinine and
goup E)l:S;iri(;JrTm 1 (Medium dose)| 6 Blood urea nitogen (BUN) were estimated in all
Yo the animals on zero day, 14 and 2§ day of
Group | Fusarium 2 (High dose) 6 )
IC oxysporum 9 experiment.

Th imal iohed individuall On day 28, body weight (g) of rats was
. ? animais were weigned Indivi u.a ya significantly (P<0.001) decreased in group IA, IB,
the beginning of the study and at weekly mterva{C compared to control group (Tablel). Blood
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clotting time of rats was ghificantly increased feed intake due to the toxic content in culture
(P<0.001) in group IC on day Bhd in group IB, filtrate. Similar findings were also reported by
IC (P<0.001) on day 28 (Table 2). On day 28Vinay et al (2011).0On day 28, alues of alanine
values of serum alanine aminotransferase (ALTaminotransferase (ALT), serum aspartate
serum aspartate aminotransferase (AST) wemminotransferase (AST) were  significantly
significantly (P<0.001) increased in group 1B, (P<0.001) increased in group IA, 1B, IC as
IC as compared to control group. Values of serurnompared to control group. Serum creatinine and
creatinine and blood urea nitrogen (BUN) wereéBlood urea nitrogen (BUN) were significantly
significantly increased in group IC as compared t§P<0.001) increasedn group IC compared to
control and other treated groups on day 28 (Table 3gontrol group values on day 28. Similar
Table 2:The effect of F.oxysporum on blood

clotting time(s) in rats during repeated dose 28
day oral toxicity study.

Table 1:The effect of F.oxysporum on body
weight (g) in rats during repeated dose 28 day
oral toxicity study.

Type of Body weight (q) Ty||oe of Blood dotting time(s)
culture Culture th h
s 0 Day 14" Day 28" Day fitrate 0 Day 14" Day 28" Day
211.67 | 226.67 24850 65.00 65.83 65.67
Control £6.00 |  +4.94 +10.47 Control +2.82 £3.19 £2.52
62.17 64.83 82.33
21083 | 219.50 202.83
GI‘OUp 1A +6.38 +3.35 +2 4Q**x GI’OUp IA +3.54 +1.99 +2.62*%*
— —— —= 65.67 73.50 85.67
Group 1B | 31083 | ZOT83 | ool Group 1B | 5 79 243 | 506
—L = —= 64.83 85.17 91.67
G ic | 21100 | 199.00 186.00 Group IC | J27a | apaome | b g7
roup +5.45 | +4.10%* | +3.16%* == =l
Values are mean + SEM, n = 6, ** P < 0.001, ** Values are mean SEM, n =6, *** P < 0.001,
P <001 B ' ' B P<0.01

The rats gavaged with fungal culturebiochemical findings were recorded and attributed
filtrates of F. oxysporumshowed clinical signs of to the toxic principles of the culture filtrate which
reduction in fed and water intake, diarrhoea andvere fed to the rats byhridhar and Narayana
loss of body weight. Animals were weak and(2003), Veena (2006),Venkanna (2008) ariday
depressed, which might be attributed to reduceet al.(2011).

Table 3: The effect ofF.oxysporumon biochemical parameters in rats during repeated dose 28
day oral toxicity study.

Type of culture filtrate ODay 14" Day 28" Day

Control 37.50+1.48 36.83£1.89 37.50£1.23

ALT (U/L) Group IA 36.67+1.20 46.00£1.75 | 60.17+1.66"
Group IB 36.33%2.27 45.00%3.28 | 61.00£3.91%

Group IC 35.00£2.77 | 59.83+3.081** | 79.50+1.94"

Control 81.17+2.09 82.33+2.22 85.50+4.80
AST (UL Group 1A 84.50+2.82 90.67+2.51 | 104.833.155*
Group 1B 84.17+4.89 93.83+2.88 | 109.83+3.40*
Group IC 83.00:2.58 | 98.33:2.33% | 120.675.47*

Control 0.35£0.02 0.34+0.03 0.34+0.02

Creatinine Group IA 0.34+0.02 0.33:0.03 0.34+002
(mg/dl) Group 1B 0.34+0.03 0.35:0.03 0.35:0.03
Group IC 0.35:0.02 0.530.02** | 0.66+0.05

Control 34.87+3.84 33.45:2.38 33.45+1.83

Group 1A 34.20£4.11 33.95:2.48 34.98+3.55

BUN (mg/di) Group 1B 33.25:3.01 33.40£2.23 33.80+2.34
Group IC 32.53#.38 40.03t2.37 | 48.48+2.58*

Values are mean + SEM, n =6, ** P <0.001, * P <09P,<0.05
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Microscopically  liver showed severe p—
congestion of vessel, degeneration and necrosis
hepatocytes with infiltration of few inflammatory
cells (Fig 1). Histologically,spleen revealed
presence of haemorrhage, lymphocytolysis an
depletion of cells. Intestine showed increased =
goblet cell activity, degeneration and necrosis of#
villus epithelial cells with focal areas of ,
inflammatory cell infiltration.

a—

Fig 2. Section of the heart from rat administered
with F. oxysporurnrculture filtrate showingedema,
congestionand haemorrhage with presencerefl
blood cells in between cardiac muscle fibaf&E
x100

Fig 1. Section of the liver from rat administered
with F. oxysporumculture filtrate showing severe
congestion of vessel, degeneration and necrosis
hepatocytes with infiltratiorof few inflammatory

cellsH&E x100 )

Microscopically, heart revealed edema,jy " tg,,
congestionand haemorrhage with presence of red Stk A e
blood cells in betweenmuscle fibers. Wavy b R dAY 43 4

appearance of cardiac muscle fibers was seen (Fﬁ;g 3. Section of the kidhey from rat administered

2). Heart damage was related to elevateglith F.  oxysporum culture filtrate showing
concentrations of AST (Maxine and Benjamindegeneration and neais of tubular epithelium

2001) and it was evident irF. oxysporuntreated H&E x100.

animals. Beauvericin has a negative inotropic ¢ffec The microscopic lesions irthe kidney
(decrease in cardiac contraction strength) and prooved mild to moderate congestion and
negative chronotropic effect (decrease in théaemorrhage, degeneration and necrosis of tubular
frequency of cardiac spontaneous beating activitygpithelium (Fig 3). Increased creatinine and blood
in isolated guinea pig hearts as per the findings afrea nitrogen concentration were also suggestive of
LemmensGruber et al (2000). Thus, the heart nephrotoxic nature of the mycotoxins produced by
damage amh also elevated concentrations of ASTFusariumspp. Moderate to severe nephrosis and focal
might be traced to the toxic nature of beauvericirfubular necrosis in the renal cortex were reported by
The beauvericin production by tHe oxysporum Kriek et al (1977) in rats fed with the culture of
fungal spp borrows the support from the study-usarium moniliformevar. subglutinanssolated from
conducted by ogrieco et al (1998) who stated the maize. The gross and histopathological changes
abilities of differem Fusariumisolates to produce revealed hepatotoxicity, cardiotoxicity  and
beauvericin were determined by analyzing maizeephrotoxicityin rats of both sexes in varying degrees
kernel fungal cultures. and in all the treated groups.
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CONCLUSION

It is concluded from the observations made in the

present study thafF. oxysporumfungal culture
filtrate had sbwn toxicity in rats, attributed to
possible presence of mycotoxins.
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ABSTRACT

The present histochemical study was conducted on forestomach of six blacKAnie#kspe cervicapra The aim of
this study is to clarify the histochemical role of the mucosa in each of the three compartments of the forestome
blackbucks. A strong positive PAS reaction was observed in the stratum corneum, moderate in basement m
tunica musculas and endothelium of blood vessels while negatiye PAS reaction was found in lamina propri
tunica submucosa and tunica serosa of forestomach. Glycogen was weakly observed in the lamina epitheliu
stratum corneum, and moderately in tunicasoularis of forestomach and lamina muscularis mucosae of reticl
and omasum. A negative reaction for Alcian blue reactions at pH 2.5 and pH 1.0 was observed in forestomach

Fat globules were found moderately in the stratum granulosum and tunica masehlkriweakly observed
in stratum spinosum and tunica serdsa. stratum corneum showed strong reaction for keratfore§tomachThe
moderate reaction faron was found in stratum corneum of rumen while weakly observed in reticulum and om
The preent results provide additional knowledge to further understand the histophysiological specialization
different chambers of the ruminant forestomach.

Keywords: Forestomach, Histochemistry, Black buck.

The digestive tract is an important system in living MATERIALS AND METHODS

organisms, and plays a vital role in food processingorestomachs of six black bucks were collected from
and absorption (Hilet al., 2008). In food animals the yarious zoo/national parks of Karnataka state during
digestive process ensures safety and healthiness of fgsimortem. Tissue pieces oBfm length were
animal product consumédgy humans. Investigation of ¢yt from forestomach and were fixed in 10% neutral
digestive tract of blackbuck is related to health contrqyffered formalin. The tissue pieces were routinely
issues for the protection of their gene p&uhilcher hocessed and embedded in paraffin wax (Luna,
et al (2013)investigated the rumen health of the four1968). The sections of-Bum thickness were used
ruminant speciesblackbuck, barbary sheep, sika deefy gifferent staining methods as per Table 1.

and addax antelopeall grazers based on relation to

. . Table 1: Staining methods used for histo
their feeding management.

chemical studies
Black buck is a ruminant belonging to[ 1 Neural Mc Manud Singhand
herbivorous animals which prefer hard grass, weefls Sr;‘ggﬁgr‘i’(%s method (PAS) | Sulochana, 1996
and tree scions as well as grass and foddigimann | Glycogen Best cammine Singh and
(19899has <classifiedabéack ypaaok A s mdihgd Sulochana, 1996
animals focusing mainly on grass food unlike other3 | Neutraland | PASalcian blue Luna, 1968
herbivorous animals, choosing only fibrous grass. It js acid mucopoly | atpH 2.5 and

saccharides pH 1.0
able to digest cellulose in plant cell walls. Feeds Fat Oil red O method]  Singh and
processing starts in the forestomach with consecutive _| Sulochana, 1996
i i 5 Iron Mal | or yod Luna,1968
passage through the intestine. :
6 Keratin Ayoub shklar Luna,1968
There is a paucity of literature on Method Gray,1954

. . . . Hollande'
histochemical studies of forestomach in blackbuck. Tﬁcﬁ:‘(ﬂﬁ:
Hence, the present study was undertaken [to method
understand the histochemistry of forestomach whig¢h? Proteins Mercury- Pearse,1968

. . . bromophenol
would be helpful to physiologists, pathologists and blue method

nutritionists to undrstand its functional role.

* Assistant Professor, Dept. of Veterinary Anatomy, Veterinary college, Shivameggdl:Erishree@gmail.com
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The photographs were taken with a Nikon The present study revealed the existence of
digital camea (Nikon, MH 611 COOLPIX P5100, an exaggerated amount of carbohydrates the
and Japan) attached to CH 20i Olympus trinoculanucosa of the various investigated regions of the
microscope Depending on the intensity of color, forestomach. More ever, the distribution of
reactions for the different stains were categorized atucopolysachrides was slightly different, but in
different layers of forestomach esrong (+++), general agreement with some other vertebrate
moderate (++), weak+], and negative-). species such as cattle, sheep, and goat. This could

RESULTS & DISCUSSION conclude that e pattern of mucosubstances
The histochemical observations were recordeglstrIbUtlon t.hroughOL'Jt the forestomach is not
o . ?orrelated with the different orders of vertebrate
gualitatively as shown in table.2. In the presen : i
species and appeared to be unrelated to diet. A

study, a strong positive (+++) PAS reaction was

found in the stratum corneum, moderate (++) irlgegatlve 0 PAS reaction was found in lamina

basement membrane. niga muscularis  and propria, tunica submucosa and itsnserosa of the

endothelium of blood vessels of forestomach O?orestomach wall “which  corroborated with the

blackbuck (Figl). Baset al (1957) also reported report insheep (Pooniat al, 2011) and in cattle,
PAS positive reaction in the stratum corneum O;heep and goatigbel, 1963)

adult caprine reticulum and the papillary connective Glycogen was weakly observed in the
tissue of the omasal laminae. Howevehe lamina epithelium except stratum corneum, and
reactions for PAS and acidic mucopolysaccharidegoderately  (++) in tunica muscularis  of
were negative in the rumen epithelium in sheefPrestomach (Fig 2) and lamina muscularis
(Pooniaet al, 2011) and in cattle, sheep and goafucosae of reticulum and omasum as reported in

(Habel, 1963) ruminant forestomach (Habel, 1963), in sheep
Table 2: Histochemical observations of the forestomach of black buck.
Tunica mucosa
SI.No. | Species/Parameters LE TSm | TM | TS
SC [sG[ss|se[em | -7 | SCT/LMm
1 geuliggrllu.ydrates s S A e i ol
Glycogen - + + |+ |- - - - ++ | -
Fat - ++ | + - - - - - ++ +
Keratin 4+ | - - - - - - - - -
Iron ++ |- - - - - - - - -
2 Reticulum:
Carbohydrates +++ | - - |- +H+ | - ++ - | -
Glycogen - + + + - - ++ - ++ | -
Fat - ++ | + - - - - - ++ +
Keratin +++ | - - - - - - - - -
Iron + - - - - - - - - -
3 Omasum :
Carbohydrates +4++ | - - - ++ | - ++ - ++ | -
Glycogen - + + |+ |- - ++ - ++ | -
Fat - ++ |+ |- - - - - ++ | +
Keratin +++ | - - - - - ; . i j
Iron + - - - - - - - - -

Note: Strong: +++, Moderate: ++, Weak: +, Negative-

LE: Lamina epithelialis, SC : Stratum corneum, SG : Stratum granulosum, SS : Stratum spinosum, SB : Stratu
basale, BM : Basement membrane, LP : Lamina propria, SCT : Subepithelial Connective Tissue (Rivimen), L
Lamina Muscularis mucosa, TSm ; Tunica submucosa, TM : Tunica muscularis, TS : Tunica serosa
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(Emmanuel, 1981) andin buffaloe {Taluja and the gradual adaptation of the ruminal mucosa for
Saigal, 1989a) The presence of low glycogen protection against chemicals in pastal life, where
content in the dferent regions oforestomach of it acted as a buffer for neutralization of the acid
blackbuck is an expected observations, since it doesmpounds produced during ruminal fermentation
not store these granules, but it is used as a source(Dellmann and Brown, 1981).

energy.

Fig. 3) Rumen showfng negative reaction for

< . acid mucopolysacchrides in the core of papillae.
Fig. 1) Omasal epithelium  showing Alcian Blue pH 2.5 x100

carbohydrates in a) stratum corneum In the present study, weakly positive (+)
b) basemen membrane. PAS stain x400 reaction for protein was found in the tunica mucosa
except lamina propria and moderate (++) in tunica
muscularis of forestomach of animals studied. No such
observations were recorded in the literatreviewed.

Fat globules were found moderately (++) in
the stratum granulosum and tunica muscularis (Fig. 4)
while weak in stratum spinosum and tunica serosa as
reported in rumi nant 6s
(Habel, 1959) and epithelium of forestormaof goat
(Shiino, 1962). On the contrary, Dobsetral., (1956)
and Bastet al.,(1957) observed no lipid in ovine and
caprine forestomach epitheliunRamkrishna and

‘ Tiwari (1979) did not observéat in the omasum of
Fig. 2) Omasal laminae showing glycogen in a) goat foetuses.

lamina muscularis mucosa b) tunica muscularis.
Best carmine stain x400

In the present study, negative reactions for
Alcian blue reactions at pH 2.5 (Fig.3) and pH 1.0
wasobserved in the forestomach of blackbucks as
also reported during prenatal development of sheep
rumen (Francoet al, 1992). However, stratum
corneum of rumen mucosa contained neutral,
sulfated acidic and nesulfated acidic
mucosubstances in Hereford cqlavker et al.,
1969) andin buffaloe (Taluja and Saigal, 1989a).
The presence of neutral mucopolysaccharides in the™

deeper epithelial layers could be directly related t519- 4) Reticulum showingfat in tunica mucosa
and tunica muscularis Oil RedO x40

"-.‘ \‘_. “ \\ T\

4,

forest
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The stratum corneum showed strong
reaction for keratin offorestomach of animals
studied (Fig. 5, 6 & 7) and similar results were als
reportedin buffaloe (Taluja and Saigal, 1987), in
ruminal epithelium of sheep (Boia et al, 2011)
and inrumen wall of red deegfZitare et al, 2013).
Lavker et al (1969) demonstrated that ruminal
mucosa of Hereford cow had the ability to functiorf
in the absorption of products of rumen digestio
and in the protection of the rumerofn the digesta )
mass by a partially keratinized muetsvered - )

A

outer layer. Cells of the stratum spinosum anFig. 7) Rumen showing keratin in the stratum
stratum granulosum could simultaneously produccorneumH o | | a mighrerbesmethod x400
keratohyalin granules needed for keratinization ar Moderate reaction foiron was found in
function during mucus productionfhe physical = stratum corneum of rumen (Fig 8) while weakly
protection  against potentially sharp fibersgpserved in reticulum and omasum of the present
consumed by an animal was offered by the westydy. Taluja and Saigal (1989bMahesh (2008)
pronounced keratinized epitheliufihe efficiency and Pooniaet al. (2011) also reported moderated
of nutrient transport across the epithelium alseaction in buffalo,goat and sheep forestomach
depended to a large extend on the integrity arrespectively.Further, Brownlee and Elliot (1961)
degree of keratinizeon of the stratum corneum reported that the darkened epithelium of
(Dirksen and Garry, 1987). forestomach of cattle was due to the presence of
b | o ,)ﬁ"'r‘.i (2 iron in the keratinized layer \ile still attached or

. ; w‘J'( = after sheddingThe dark brown colour of papillae

ey ”d ’f) in sheep rumen appeared to be a combination of
EN Ty 75 g high supply of iron, keratinized tissue, resulted
v o 4

from rapid growth and limited abrasion and an
acidic pH (Nockelst al, 1966).Talujaand Saigal
(1989b) stated that the presence of iron in buffalo
forestomach could be due to the degree of
microbial activity, high energy ration and
pigmentationBasal cells were relatively unreactive
to all histochemical tests, indicating an
undifferentided cell population probably involved
in metabolism and assimilation of absorbed
microbial end products (Pelagalli, 2007).

o « 5

- . u

-

Fig. 6) Rumen showingkeratin in the stratum Fig. 8) Rumen showing iron in the stratum
corneum Ayoub-Shklar method x400 corneum Mallorydéds method

X

100
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In  conclusion, the
characteristics ofthe forestomach seem to be
suitable for helping to regulate absorption and/or
secretion. The polysaccharides like glycogen in the
forestomach are likely to affect the movement of
molecules within the mucosa and to resist local

48

histochemical Emmanuel, B.,1981) Glycogen content in rumen

wall of the foetal, newborn and adult
ruminant  (ruminantia) Comparative
Biochemistry and Physiology Part B:
Comparative Biochemistry. 68(1):159

161

mechanical changes besidese thpresence of Franco A, Regoon S, Robina A, and Redondo, E

pronounced keratinized epithelium. In addition to
the morphological characteristics of the surface
structure, the subepithelial capillary networks and
the subepithelial connective tissue (Yamameto
al., 1991), the polysaccharides content thie
forestomach is one of its distinctive characteristics,
and may be related to the function of the
forestomach in processes such as absorption and /or
secretion.

(1992). Histomorphometricanalysis of the
rumen of the sheep during
developmenfAm J. Vet Res53:1209
1217

Gray, P.,(1954).The Microtomist's Formulary and

Guide. The Blakiston CdRepublished
Citing:HOLLANDE, 1912. Archives de
zoologie experimentale et generale;,62

Habel, R.E., (1959). The presence of lipids in
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Antitumor Activity of Glycyrrhiza glabraagainst Ehrlich Ascites Carcinoma (EAC)
in Swiss Albino Mice
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ABSTRACT

Antitumor activity of hydroalcoholic extract (100 mg/kg) ®@fycyrrhiza glabrawas evaluated against Ehrlich Ascite
Carcinoma (EAC) tumor in mice. After 24 h of tumor ¢utation, the extract was administered daily for 14 da
After administration of the last dose followed by 18 h fasting, mice were sacrificed for observation of ant
activity. The effect ofGlycyrrhiza glabraon the growth of transplantable ascitesor, body weight of EAC bearing
hosts and simultaneous alterations in the hematological profile, serum (ALT, AST, LDH, ALP and glucos
hepatic biochemical parameters (lipid peroxidation, GSH and antioxidant enzymes) were estimat@&gcyirneiza

glabra showed decrease in abdominal circumference and body weight of EAC tumor bearing mice. Hemat
profile reverted towards normal levels in extract treated mice. TreatmenGlyitlgrrhiza glabrarestored the serurr
biochemical parameters towards mat levels and decreased the levels of lipid peroxidation and increased the
of reduced glutathione and other antioxidant enzymes (SOD, CAT and GPx). The hydroalcoholic ext
Glycyrrhiza glabraexhibited antitumor effect by modulating lipid pgigation and augmenting antioxidant defen
system in EAC bearing mice.

Key Words: Glycyrrhiza glabra Ehrlich ascites carcinoma, Mice.

Cancer is the most pgeessive and devastating licorice is composed of triterpene saponins
disease posing a threat of mortality to the entirlavonoids, polysaccharides, pectins, simple sugars,
world despite significant advances in medicabmino acids, mineral salts and various other
technology for its diagnosis and treatment (Grahasubstances (Obolentsevat al., 1999). The

et al, 2000). The area of anticancer therapeutickavonoid constituents mainly include flavones,
has gained enormous attractiawr scientists all flavonals, isoflavones, chalcones, bihydroflavones
over the world and cancer is conventionally treatednd bihydrochi@ones which have antioxidant,
by  radiotherapy, surgery, chemotherapyantibacterial and anthflammatory activities (Vaya
immunotherapy, molecular targeting or aetal.,1997).

combination of these methods. Recently there is af\ants contain abundant quantities active substances
increasing interest in the use of complementary anghich have been shown to be associated with a lower
alternative medicine (CAM) for the palliative careyisk of cancers at almost every site (Steinmetz and
of cancer patients worldwide. An extremelypgtier, 1991). Efforts, therefore, are being made to
promising strategy in CAM for cancer preventionijentify naturally occurring anticarcinogens which
today is chemoprevention, which involves the usgqiqd prevent, slow and/or reverse the cancer
of synthetic or natural agents (alone or inpgyction and its subsequent development (Chuang et
combination) to blockite development of cancer in g 2000). Keeping the above points in view, the
humans as well as animals (Leustgal, 2004). preent study was undertaken to evaluate the

The licorice Athimadhuram Tamil) antitumor activity of hydroalcoholic extract of
shrub is a member of the pea family (Fabaceaeflycyrrhiza glabraagainst Ehrlich ascites carcinoma
The watersoluble, biologically active complex of (EAC) in Swiss albino mice.
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MATERIALS AND METHODS glucose oxidase/peroxidase method by using
standard kit (Agape diagnostics). Serum
enzymes, ALT, AST, LDH and ALP were
estimated in semi auto analyzer system by using
sstandard kits.

Hydroalcoholic extract ofGlycyrrhiza glabra
was obtained from Btural Remedies, Bangalore.
5-fluorouracil (5FU) was purchased from
Himedia, Mumbai. All reagents and chemical
used were of analytical grade. Ehrlich AscitedHepatic biochemical parameters:Immediately
Carcinoma (EAC) cell line was obtained fromafter sacrificing the animals, the liver was
National Centre for Cell SciencePune, India. isolated and washed in ice cold normal salioe
Studies were carried out using Swiss albino miceemove blood and it was blotted dry and stored at
of both sex weighing 20+2 g which were-20°C for further analysis. Liver was crushed in
obtained from the Department of Laboratorytissue homogenizer (Heidolph, Germany) and
Animals Medicine, Madhavaram, Chennai. All10% w/v liver homogenate was prepared in 0.05
procedures described were reviewed an# phosphate buffer (pH 7.4) and was used for
approved by the InstitutionaAnimals Ethical the estimation ofipid peroxidation(Yagi, 1976)
Committee. and reduced glutathione (Moron et al., 1979).
Swiss albino mice were divided into 4The rest of the homogenate was centrifuged at
groups (=6). All the groups were injected with 15,0009 for one hour at’@ and the supernatant
EAC cells (0.2 ml of 2x1® cells/mouse) thus obtained was used for the estimation of
superoxide dismutase (Marklund and Mankd,
1974), catalase (Caliborne, 1985) and glutathione

intraperitoneally except the normal grouprug
treatments (extract or -BU dissolved in
phosphate biéred saline, PBS) were continuedP€roxidase (Rotruck et al., 1973).

for 14 days after inoculation of tumor cells onHistopathological examination: A piece of

d ay Fsobndhe first day, U (25mg/kg) and liver, spleen and abdominal muscle samples were
Glycyrrhiza glabra extract (100mg/kg) were fixed in 10% formalin for histopathological
administered intraperitoneally for 14 days toexamination. The thin sectiomgere cut and then
groups 3 and 4 respectivelyAfter the stained by haematoxylin and eosin and observed
administration of last dose followed by 18 hunder light microscope.

fasting, all the mice were sacrificed for thegiagistical analysisThe results were expressed
study of antitumor activity, serum biochemical,3s mean + S.E. All analyses were carried out

hematological and hepatic lipid peroxidationsjng the SPSS statistical program. The effect of
and antioxidant parameters. Antitumor effect ok;eaiments was determidieby analyzing the data

Glycyrrhiza glabrawasassessed by observationusing one wWANOVA followed by Dunc
of changes with respect to body weight a”%ultiple comparison test.

abdominal circumference.
RESULTS AND DISCUSSION

Haematological studies:Red blood cell (RBC), Effect of Gl hi lab bod aht of
white blood cell (WBC) counts and haemoglobin ect o .ycyrr.lza glabraon body W,elg,, ©

i ) .. EAC bearing mice: There was a significant
levels were determined by routine clinical

. . . P<0.01) increase in the body weight of EAC
laboratory techniques. Diffential leukocyte count ( ) y g

earing nice f g" d ds duri
(DLC) was carried out from Leishman stainedb anng m;e rom dy onwards curing a
blood smear@acie and Lewis, 1958) growth period of 14 days as compared to normal

group and treatment withGlycyrrhiza glabra
Serum biochemical parameters:Serum glucose gjgnificantly decreased the body weight of tumor
was estimated in semiauto analyzer system bdearing mice from 10day onwards (Fig.1).
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Table-1 Effect of drugs on serum glucose level of

30 EAC bearing mice (Mean + SE, n=6)
28] — Groups Serum glucose level (mg %)
NC 84.5+ 2.85
EAC 5350% 4.97
et [0
gb FU 68.09 + 3.19
66 GG 69.62 + 3.55
1 . Means bearing different superscripts between the
o2 4 6 8 10 12 14 drug treatments differ significantly (P<0.05)
DAYS NC- Negative control , EAE Ehrlich Ascites
Fig. 1 Effect of drugs onbody weight of EAC glgrbcrlgoma, F& 5-Flurouracil, GG -Glycyrrhiza

bearing mice

Effect of Glycyrrhiza glabra on abdominal Effect of Glycyrrhiza glabraon serum biochemical
circumference of EAC bearing mice: There ©N#YMes of EAC pearing mice:There was a
was a significant (P<0.05) increase in theﬂgmﬂcant (P<0.01) increase in serum ALT, AST,
abdominal circumference of EABearing mice LDH and ALP (45.54 + 2.75 IU/L), (66.84 + 3.55
from 6" day onwards during a growth period of!U/L), (229.59+ 12.64 IU/L) and (45.67 + 3.28

14 day as compared to normal group andU/L) activity of EAC graup as compared to normal

treatment withGlycyrrhiza glabra significantly group (22.8 + 0.87 IU/L), (43.8 + 1.51 IUL),

decreased the abdominal circumference frdhn 8(148'20 * 273 IU/L) and (21.2& 2.26 IUL)
day onwards ( Fig.2). respectively and treatment witBlycyrrhiza glabra

significantly decreased the enzyme activity as
compared to EAC group (TabB.
Table-2 Effect of drugs on tumor marker

enzymes in the serum of EAC bearing mice
(Mean + SE, n=6)

ALT* | AST* | LDH®™ | ALP*

Groups | quiy | auy | auw | aun
\C 2.8 438 | 148208 | 2128
+087 | +151 | +273 | 226

EAC 4554 66.84 | 22959 | 4567

Albdomieal cireumfesence ¢m) 5

+2.75 +355 | +1264 +3.28

0 2 4 O 10 12 v | 2460 | 49.98 | 15080 | 28.78°
£133 | +298 | 251 | +355

26.13 4496 | 146.38 | 33.12
+0.78 +103 | £227 | 332

Means bearing different superscripts between the drug
treatments differ significantly * (P<0.05), ** (P<0.p1

Fi

g. 2 Effect of drugs on abdominal circumference of
EAC bearing mice GG

Effect of Glycyrrhiza ghbra on serum glucose
level of EAC bearing mice:Inoculation of EAC to
mice significantly (P<0.05) decreased the serurhlaematological  parameters: Haemoglobin
glucose level in the EAC group (53.50 + 4.97mgontent and RBC count were significantly (P<0.05)
%) when compared to normal group (84.5 + 2.85mgecreased while WBC count was significantly
%) and treatment with Glycyrrhiza glabra (P<0.01) increased in the EAC group as compared
significantly increased the glucose level adgo the normal group. Treatment withlycyrrhiza
compared to EAC group but not to the level ofglabra significantly resored the RBC and
normal group (Tabld). haemoglobin levels towards the normal.
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In the differential count of WBC, the towards the normal levels ilycyrrhiza glaba
neutrophil count increased, while the lymphocytdreated group (Tabié).
count decreased in the EAC group as compared ffect of drugs on liver antioxidant enzymes
the normal group. Treatment witlslycyrrhiza (SOD, CAT and GR(): There was a significant
glabra  significanty ~ restored the altered (p<.05) decrease in SOD, CAT and GPx activities
haematological parameters towards the normgi gac group 2.80+ 0.31,0.19+ 0.02 and4.23+
values (Table3). 0.32) when compared to normal grodp2(70.27,

Table-3 Effect of drugs on hematological parameters of EAC bearing mice (Mean + SE, n=6)

Groups RBC* WBC** Hb* Monocyte* | Neutrophil* Lymphocyte*
(x 1)) | (x 10%ul) (9 %) (%) (%) (%)
NC 422+02 | 7.3+02 | 13.8+03| 1.7+03 18.4+0.4 79.9+0.3
EAC 29402 | 21.0£06 | 82402 | 1.1°£0.2 63.6+2.6 35.0% 2.6
FU 3.£+02 | 7.00+0.2 | 9.9+0.1 | 1.77+0.4 405°+1.9 57.8+1.8
GG 41°+0.1 | 88+03 | 11.7+03| 15+0.4 44.7 +1.2 53.8+1.3

Means bearing different superscripts between the drug treatments differ significantly *(P<0.05), ** (P<0.01).

Effect of drugs on lipid peroxidation in the liver  0.46:0.02 and 7.870.35). Glycyrrhiza glabra
tissue of EAC bearing mice:The level of lipid treatment significantly restored the liver antioxidant
peroxidation in liver tissue was significantly enzymes levels towards normal (Taldle

(P<0.05) increased irhé EAC group §15.26+  Histopathological examination: The metastasis
14.7) as compared to the normal gro@b.65+  and invasion of neoplastic cells into liver, spleen
3.02). After treatment witlGlycyrrhiza glabrathe znd abdomial muscle were observed in EAC
level of lipid peroxidation was significantly phearing mice indicating the metastatic property of
(P<0.05) reduced in comparison to the EAC grougymor. However, treatment witBlycyrrhiza glabra
(Table4). exerted a significant inhibition of metastasis

Table 1 4 Effect of drugs on lipid peroxidation, glutathione content and antioxidant enzymes
(SOD, CAT and GPx) in the liver of EAC bearing mice(Mean * SE, n=6)

Parameter LPO GSH SOD CAT GPx
NC 95.65+3.02 | 14.67+0.77 | 527+0.27 | 0.46+002 | 7.87+0.35
TC 515.26+14.73 | 7.57+0.73 | 2803+0.31 | 0.19+0.02 | 4.23+0.32
FU 210.73+17.12 | 1352+0.75 | 4.67°+0.53 | 0.38+0.04 | 6.81°+0.27
GG 183.89 +21.33| 18.6X+1.27 | 3.92+026 | 0.32+0.03 | 6.09+0.36

Means bearing different superscripts between the drug treatments differ significantly P<0.05)

LPO - Lipid peroxidation -uM of MDA/g tissue

GSH - Reduced glutathione  -mg of reluced GSH/g tissue

SOD - Superoxide dismutase -Units/mg protein

CAT - Catalase -uM of H,0, utilized/min/mg protein
GPx - Glutathione peroxidase -uM of GSH utilized/min/ma protein

Effect of drugs on glutathione content of the indicating their antimetastatic activity which could
liver: Inoculation of EAC significantly (P<0.05) be comparable to thaff dluorouracil, the standard
decreased the GSH content in the EAC graupd  drug used for comparison.

+ 0.73) when compared with the normal group The study to evaluate the antitumor activity

(14.67+ 0.77). The decreased amount was restores} hydroalcoholic extract ofslycyrrhiza glabraon
EAC bearing mice showed that the extract treatment at
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the dose of 100 mg/kg inhibited the increase inybod
weight and abdominal circumference and also broug
back the serum biochemical and hematologica
parameters towards normal levels. The extract als
restored the hepatic lipid peroxidation and free radic:

bearing mice to near normal levels. In addition, th
extract also exhibited antimetastatic property
evidenced by the histopathological examination Ofg

ve { -~ = | , 20 ym

liver, spleen and abdominal muscle (Phg). y : B ‘-

i -~ L
PLATE 4: GG i Spleen showing normal red and white
pulp areas

PLATE 1: TC-Liver showing multifocal infiltration of
neoplastic cells in sinusoids

PLATE 5: TC i Abdominal muscle showing invasion of
neoplastic cells into the muscle

PLATE 2: GG-Liver showing normahrchitecture

PLATE 6: GG i Abdominal muscle showingmoderate
infiltration of neoplastic cells

Perturbation ohaematological parameters
in tumor bearing animals is partly responsible for
the toxic effects produced in them. In addition,
myelosuppression in cancer chemotherapy is a
common phenomenon which is responsible for poor
prognosis Donehower, 1990). In thepresent

N

PLATE 3: TC i Spleen showing infiltration of multi findings, treatment with Glycyrrhiza glabra
nucleated cells brought back the hemoglobin content, RBC and
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WBC cell count near to normal values. This REFERENCES

indicates  that Glycyrrhiza glabra possessed Chuang, S.E., M.L.Kuo, C.H.Hsu, C.R.Chen,

protective action on the haematopoietic system. JK.Lin, G.M.lai, C.Y.Hsieh and
Several studies have denstrated that A.L.Cheng, 2000. Curcuminontaining

tumorbearing animals could experience a systemic diet inhibits dethylnitrosanine-induced

change of antioxidant enzymes in organs distant murine hepatocarcinogenesis.

from the tumor (Sardaret al, 1993). Similar Carcinogenesis21: 331 335.

finding was observed in the present study where i .
9 . p . y . Bevasena, T K.N.Rajasekaranand V.PMenon,
tumor group showed a significant increase he t

level of lipid peroxidation in liver tissue when
compared to the normal group which might be due
to the excessive generation 0§®4 (by peritoneal
cells) that has been transferred to liver for
detoxification along with the sequestration of
antioxidantsby tumor cells (Devaseret al, 2002). Donehower, R.C. 1990. Hydroxyurea: IChabner,

2002. Bis-1,7-(2-hydroxyphenybhepta
1,6diene3,5dione (a curcumin analog)
ameliorates DMHnduced hepatic
oxidative stress during colon
carcinogenesif2harmacol. Res46: 39-45.

Sinclair et al, (1990) reported that the presence of B.A, Collins, JM (eds). Cancer
tumors in the human body or in experimental Chemotherapy. Principles and Practice.
animals is known to affect many functions of the Philadelphia: J.B. Lippincott Co. 22733.

vital organs, especially in the liver, even when th
site of the turor does not interfere directly with
organ function. In the present investigation, a
significant decrease in the liver GSH content was
noticed in EAGbearing animals which could be

attributed to the increased utilization of GSH for
the detoxification of lage amount of lipid Kinnula, V.L. and J.DCrapo, 2004. Superoxide

%raham, J.G., M.L.Quinn, D.S.Fabricant and
N.R.Farnsworth, 2000. Plants used against
cancer - An extension of the work of
JonathanHartwell. J. Ethanopharmacaol.,
73:347-377.

peroxides produced in the liver of tumor bearing dismutases in malignant cells and human

animals (Devasengt al., 2002). tumors. Free Radic. Biol. Med.36: 718
SOD and CAT are considered as the 744.

primary antioxidant enzymes, since they ar@eung, M.Y.K., C.Liu, L.F.Zhu, Y.Z.Hui, B.Yu

involved in the direct elimination of active oxygen and K.P.Fung, 2004. Chemical and

species (Kinnula and Qua, 2004). It has been biological characterization of a

reported that a decrease in SOD activity in EAC
bearing mice may be due to loss of Hn

containing SOD activity in EAC cells and the loss
of mitochondria, leading to a decrease in total SOD
activity in the liver (Sunet al, 1989). The Obolentseva, G.v, V.l.Litvinenko and
inhibition of SOD and CAT activities as a result of A.S.Ammosov, 1999.  Pharmacological

tumor growth were also reported (Rushmore and and therapeutic properties of cdrice
Picket, 1993). preparations (a reviewpRharm. Chem. .J

33:24-31.

polysaccharide biological response
modifier from Aloe veraL. var. chinensis
(Haw.) Berg. Glycobiology 14: 501-510.

However, treatment with Glycyrrhiza
glabra restored the altered heptic biochemicaRushmore, T.H. and C.B.Picket, 1993. Glutathione

parameters to near normal indicating its antioxidant Stransferase, structure, regulation, and
adivity which would also explain the possible therapeutic implication.J. Biol. Chem
reason for its anticancer activity against EAC 268:1147511478.

bearing mice.
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Association of Ovine InsulinLike Factor 3 (Insl3) gene polymorphism with
Cryptorchidism in Mandya and Hassan Sheep
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ABSTRACT

The present study was undertaken to study the polymorphism in INSL3 gene and tc fawbdtiation with
cryptorchidism in Mandya and Hassan breed of sheep. Genomic DNA was extracted from sixty cryptorchid an
normal unrelated sheep. Three sets of primers were designed to amplify the promoter, exonl, intronl ar
regions of Ovie INSL3 gene. The amplicons were subjected to SSCP andRFECR to study the genetic
polymorphismThe st er oi dogenGCQCAAGEQWS obsereed at ®nbp epstieam in the promc
region and first 6 nucleotides was conserved across speciesefAgilent mutation at nucleotide 54 G>A position
the exonl was observed and found not associated with cryptorchidism. Contrary to the earlier report, Ovin
intron1/ Cac8l mutation(2489C>T) was not associated with cryptorchidism in the populstiolied. RFLPPst
(2714C>A) polymorphism was observed in exon2 of Ovine INSL3 and was also not associated with cryptorc
The population studied was in Hardy Weinberg equilibrium for all genotypes indicating no selection pressure
population vith respect to INSL3.

Key words: Cryptorchidism, INSL3, Polymorphism, PERFLP, SSCP, Sheep

Cryptarchidism is the failure of one or both testesn promoter and exons of human INSL3. Williams
to be positioned in the scrotum at the time normadt al (2007) identified three single nucleotide
for a species. High prevalence of 18 per cemolymorphisms (SNP) in Sheep $N3 gene of
cryptorchidism has been reported in Mandya sheephich SNP2489C>T in intron was reported to be
breed (Naveen kumar et al.,, 2014). Furthersignificantly associated with cryptorchidism. The
cryptorchidism is aid to be the major cause forpresent study was undertaken to study the
decline in Mandya sheep population (Bhatia angolymorphism in Ovine INSL3 gene and its
Arora, 2005).The studies have elucidated that thgossible association with cryptorchidism in Mandya
major regulators of testicular descent are the Leydignd Hassasheep.

celliderived hormones insulilike factor 3 MATERIALS AND METHODS

(INSL3) and test.osterone mwﬂd respectively, in The blood samples of 35 bilateral cryptorchids and
the transabdominal and inguinoscrotal phase of

. . .47 normal unrelated males of Mandya sheep were
testicular descent. The INSL3 protein is a testicular y P

hormone produced by leydig cells, belonging tocollected from Livestock Research Information
relaxin family of protein.The role of INSL3 in ¢eéntre (Mandya Sheep), Nagaman
testicular descent is mainly related its effect on flock of Mallavalli taluk, Mandyadistrict. Similarly

gubernaculum differentiation. The homozygoughe blood samples of 25 bilateral cryptorchids and

INSL3 knockout mice exhibited complete intra33 normal males of Hassan sheep were collected

abdominal cryptorchidism confirming its role from farmers flock in Hassan District.

during the transabdominal phase of the testicular

Slescent.The INdSL3 ggnte strL-Jctur:.e hclomprlsmg O:;out adopting the high salt method as described by
WO €xms and one infron 15 highly conserve Miller et al. (1988). Three sets of primers were

among mammals, including sheep. evBral . . .
. ) . d0e5|gned based on the published ovine INSL3 gene
cryptorchid causative mutations have been reporte

The genomic DNA extracted was carried

*Part of the Ph.D. thesis submitted by the first author to K84, Bidar

*Assistant Professor, Dept. of Animal Genetics & Breeding, Veterinary College, Hassan, 560 024, India.
2 Professor, Dept. of AGB, Veterinary college, Bengaluru.

® professor, All India Coordinated Research Project on poultry meatjnétecolege, Bengaluru, India
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sequence (Genbank no. DQ473569) using CLCBI@ 10X TBE buffer at160 Volts for 16 h followed
Primer software. The three primers INSL3I, Il by silver staining of gels as per Basatral (1991).
covered part of promoter sequence and exonl of The PCR amplified gemproducts showing
INSL3 gene, the intromegion covering the SNP gifferent banding pattern in RFLP and SSCP were
reported to be associated with cryptorchidism igystom sequenced by single pass sequencing
sheep, and the part of intronl and exon 2 of OVingethod using primers used for amplification of
INSL3 respectively. The sequence details Ofjifferent products. The custom sequencing was
different primer sets are presented in Table.1. done at Chromus Bio, and Amnion inc, Bengaluru.

Table. 1 Details of INSL3 primers used study:

Fragment Primer Sequence (56 m Ar_npllcon
Name values size(bp)
F CTATCAGAGGTTCCACGAGGC 62.46
INSL3-I 423
R AATCCGTCTGCAGACACCTG 62.67
F GCCACCCTTACTGTCTTCTG 60.52
INSL3-II 315
R GAGATGTTGTCCTTCCAGCC 60.88
F TGGGCCTGGTATAGAGTAGGCACTT 67.05
INSL3-IlI 413
R ATCAGGAGGACACCAGACTGGACT 66.90

The PCR amplification of fragments of Resutant sequences were analyzed by CLC BIO
Ovine INSL3 was performed in 25ul reaction. Fomprogramme (CLC BIO, 2011).

formamide was used in PCR, where 5% glycera) 2 (2009) software. The genotypes were detected
for INSL3-I amplification in addition to the normal by observing the SSCP / RFLP patterns of each
ingredients of 2.5 ul of PCR buffer, 100ng Ofsample in the gels. The gene and genotype
genomic DNA, 1.5 N MgCl, 200 nM of each frequenciesof different fragments were estimated.
dNTP and 2pm of each forward and reverseThe expected genotype frequencies were estimated
primers. The annealing temperature of @2and by standard procedure (Falconer and Mackey,
61 C was used for INSL3l and Il respectively. 1996) and the Hardy Weinberg equilibrium of the
Touchdown PCR with annealing temperate ofG0 genotypes were tested by etuare goodness of fit
and increment of 0.5 C/ cyclefor 24 cycles was test. The significancef the differences in genotype
used for INSL3-l. The amplified PCR products frequencies between phenotypes (cryptorchid v/s.
were subjected to Single Stranded ConformatioRormal; horned v/s. polled) and breeds (Mandya
Polymorphism and Restriction Fragment Lengtty/s. Hassan) were analyzeding Wald chisquare
Polymorphism analysis ofSAS.

The 10m of INSL3-1l and INSL311l PCR RESULTS AND DISCUSSION

products of all the samples were subjected tdhree regions of the ovine INSL3 gene rave

digestion wih Cadl andPst | restriction enzymes studied for polymorphism and its possible
respectively to study tasseciatigrN mithscryptarchidismoio shegp. fhepor t ed
in sheep. The restriction reaction was carried out &quence of ovine pro INSL3 was aligned with

per enzyme manuf act ur erHdman gNSb3t (Fig. ol). .TheT ¢ight substdutioni ct i on
enzyme digested PCR products were analyzed #nutations  reported as  associated  with

2.4 per centgarose gel. Single strand conformatioreryptorchidism in  humans were analgze
polymorphisms of INSL3 PCR amplicons were Substitution mutation, one each in signal peptide

analyzed through 125 % polyacrlamide gels run and B chain regions, Five in C chain region and 1
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in A chain region, were observed. The position gpromoter region of the amplified ovine INSIL3

the substitution mutationaFS in B chain, NK in  revealed lesser conservation compared to exonl

A chain and three (&R, P L and R H) in C region. The steroidogenic factor sequence within

chain al® have conserved amino acids in ovinghe promoter region was compared across the

sequence, hence were considered as probalikestock species using Clustal 2.1 software and

positions to explore causative mutations involved ifound that skep, cattle, goat and horse have

cryptorchidism in sheep. One substitutiorr(M) A CCAAGGCTCO sequence, where a:¢
in signal peptide and two substitutions(R and human and pig have ACCAAGGCCCO
R= C) in C chain have nononserved amino acidlsc at s have ACCAAGGTCCO.

in ovinesequence.

Points of substitution mutationssaxiated with cryptorchidism in Human INLS3 and their relative

position in Sheep INSL3.
M

*
MDP-RL-P-AAWA-L-V-L- L- G P-A-L- V- F- A- L- G P- Ao
MD-RRP-L-T-WA-L-V-L-L-GP-A- L-A- | - A-L- G P- A-
D Signal Peptide "

S

P—T-P—E—MR—E—K-L-C—GH—H—F-V—R—A—L-V—R—V—C—GG?’-R—WS—T-E&A&

AAQEAPEKL-CGHHFV-RAL-V-RL-CGGP-RWS-S E-D

- B Chain i
R X

X
R—R—P-A—T-GGD-R—E-L-L-QWL-E-R—%—H—L-L-H—G—L-V—A—
GRP-AAGGDRELLRWLEGQHL-L-HGL-MA-

- C Chalin o
L C H
X X X
DS NL-T-L-GP-GL-QP-L-P-QT-SHHHRHHRS
SGDP-V-L-V-L-AP-QP-L-P-QAS-RHHHHRR
- C Chain o
K

x
AAAT-NP-ARY- CGCCGL-SGCGT-QQ D L-L-T-L- G P-Y Human INSL3
A-T-A-V-N-P-A-R-H CGCL-SGCT-R QD L-L-T-L-C-P-HOvine INSL3
h A Chalin

»
»

Fig. 1: Sequence alignment of ovine INSL3 with human INSL3.

PCR amplification of the INSL3 and The PCR SSCP analysis revealed a novel

INSL3-1l resulted in a fragment of 423 bp and 315Nutation at nucleotide 54 *GA position of the

bp respectively. Sequences were submitted gxonl. The mutation veasilent and existed in

Genbank with accession nokJ210359. The heterozygous with wild type G. The PCR SSCP

INSL3-1 sequence covered the paf the promoter analysis of the INSL3 fragment resulted in two

in the 56 region, exontpesghpgnding pattern ie, patteyn 6 angd pattefn. 1 ¢
exonl and the promoter region were subjected §A- The population studied was in Hardy

BLASTn and were compared with data available iYVeinberg equilibrium. The ctiquare test reated

the public domain for different livestock species’© Significant difference between Mandya and

and human sequence. The sequences analy/sis Hassan breeds for the SSCP/ INSL8enotypes.
Similarly there was no significant difference
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between cryptorchid and normal male sheep for thend 139 bp, and the pattern AA showed only single
SSCP/ INSL3 genotype. The frequencies ofband of 413 bp. Population studied was in Hardy

genotypes and thetlassification are presented in Weinberg equilibrium. No significant difference

table.2. between the cryptorchids and normal for genotypes

Table. 2 Distribution of phenotype and genotype frequencies betweemdeds and analysis of Hardy
Weinberg equilibrium of three INSL3 amplicons

INSL3-1 /SSCP INSL3-I/RFLP INSL3-11l /RFLP
Breed/ | Total genotypes (NO.) genotypes (No. genotypes (No.
Pheno no. of P value P value P value
Shee GG GA for CcC CT TT for CcC CA AA for
P HW.E HW. E H.W.E
091 | 0.09 035 | 040 | 025 054 | 030 | 0.6
Mandya | 82 0.805 0.208 0.325
y (73) (M (29 | (33) | (20) (44) | (25 | (13)
092 | 08 033 | 045 | 022 053 | 034 | 013
Hassan | 58 0.924 0.731 0.453
(55) 5 (19) | (26) | (13) (1) | (1) (7
Pvalue foiblw | g3y | (934 0.749 | 0589 | 0.786 0.980 | 0618 | %-°%°
breeds 6
0.90 | 0.10 033 | 041 | 026 052 | 034 | 014
Normal 80 0.858 0.292 0.457
(74) (8) (26) | (33) | (21) (42) | (27 | (1)
Cryptor 0903 | 097 037 | 043 | 020 055 | 030 | 015
chid 60 1 sy | @ | %7 @ | @8 | az | OO | @3 | @8 | @ | 2%
091 | 09 034 | 042 | 024 054 | 032 | 014
Toa | 140 | oo | ) | 0898 | g | se | (3 | U6 | (o | g | goy | O34
P value for b/w
Shonoiypes | 0554 | 0553 0.607 | 0.805 | 0.389 0.770 | 0.638 | 0.834

The PCRRFLP of the INSL3ll fragment

of INSL3-lll/Pst was observed. The SSCP and

with Cadl restriction enzyme resulted in three
types of banding pattern. The two homozygote H o Fig.2
types are one with the presence of restriction site (?'{ € shown in Fg.<.

at 2451 nucleotide positiomgsulting in two bands * , fu . vk w woom
of 186 bp and 129 bp (CC) and other without
restriction site (T at 2451 nucleotide position),
resulting in a single band of 315 bp (TT). The. . . ‘ -

heterozygote CT had three bands of 315 bp, 186 bp
and 129 bp.

Chi-square test indicated tha the
proportion of different genotypes of INSUB /
Cad3l digestion were in Hardy Weinberg (a)
equilibrium with no significant difference betweenf]
breeds or phenotype.

The PCR amplification of the INSLEBI
resulted in a 413 bp product. The sequence wx
sulmitted to Genbank with accession no
KF537538.1. PCR RFLP analysis of the INSIL3
fragment by Psti restriction enzyme resulted in
three types of banding pattern. The pattern C
showed two bands of 274 bp and 139 bp, th€
pattern CA showed three bands df34bp, 274 bp (b)

RFLP banding pattern of ovine INSL3 amplicons
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caused cessation of promoter activity of canine
INSL3. In the present study, no polymorphism in
the promoter region foINSL3 was observed in
Mandya and Hassan sheep.

Williams et al. (2007) observed two SNPs
in the intronic region of the ovine INSL3 gene ie.,
1841T>A and 2489C>T. Further, they reported that
the latter SNP was significantly associated with
cryptorchidism ad the SNP was detectable by
digestion with restriction enzymeSac8Il. In the

Fig.2. (a). SSQP of Ovine INSL3 showing t\{vO present study, the PGRFLP of INSL3II fragment
types of banding pattern (b) RFLP of Ovine , . )
INSL3-1l showing three types of banding with Cad8l restriction enzyme in 140 sheep

pattern (c) ) RFLP of Ovine INSL3-Ill showing belonging to Hassan and Mandya breed resulted in

three types of banding pattern, Lane M, 50bp || the three possible genotypes2f89C>T SNP.
DNA ladder. . . . .
] o The population studied was in Hardy Weinberg
The involvement of Insulin like hormone S S .
i ) ) equilibrium indicating no selection pressure on the
in the transabdominal phase of testicular descent _ . o
o ) population with respect to genotype. No significant
and thus the deficiency or the defect in the hormon& . .
h ‘ rorchidisrave b ed ifferences in the distribution of any of the three
as the cause of cryptorchidisna een reporte
o yp P genotypes between Mandya and Hassan avdet
in mice and humanNef and Parade, 199Krausz

] o ) ) cryptorchid and normal males indicated lack of

et al.,2000. Eight substitution mutations in INSL3 . . - .
) _association of SNP with cryptorchidism in the
have been reported to be associated with

s ] ) . sheep studied.
cryptorchidism in human. Comparison of amino
acids of these eight regions with ovine sequence . .
revealed conservation at five regions (amino acid ghaln and A chain of INSL3 protein. Several

in B chain, N in A chain and three (W, P and R) iH“Utat_'on_S In the exon2_ are known to ca_use
C chain), thus these five regions can be probab%Jbstltutlon mtation resulting in cryptorchidism in
mutation points even for sheep. The present Stu(ﬂymans. These three mutation regions (P93L,

on 140 sheep did not show any polymorphism i#lOZH and N110K) are con_served even n shegp
these rgions and thus these regions are nogenome and no polymarphism was observed in

involved in cryptorchidism in Mandya and Hassarp()pu""ltlon studied. Williamt al. (2007) have
sheep breeds reported presence of only one silentutation

) i (DQ473569:.2714C>A) which also exist in the
Other than epigenetic control, the _ _ N
o _population studied and was not significant for
promoter and transcriptional factors are responsible .
) . , cryptorchid phenotype.
for differential expression of gene. The promoter
region revealed Iasgr conservation with different CONCLUSION
species compared to exonl region. ThdNne Mandya and Hassan sheep population
steroidogenic GC@kA®GCTSBAEd &Xstsein Hardy Weinberg equilibrium
was observed at 65 bp upstream in the promot¥fith respect to genotypes of Ovine IN&
region of the Ovine INSL3. First 6 nucleotidesS NP0s at Ovine | NSL3 were not
AICCAAGGO wer e c o mimesiockf 6ryptorghidism iy dhe population studied.
species compared, indicating its importance inHowever, more studies on various regions of
INSL3 promoter. Truonget al. (2003) also have INSL3 gene in sheep breeds are necessary to

reported that induced mutation in the SF1 sequen&ducidate the problem.

The exon 2 of INSL3 codes farpart of C



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016

REFERENCES
Bassam, B.JCaetaneAnollés, G andGresshoff,
P.M. (1991). Fast and sensitive silver
stainingof DNA in polyacrylamide gels.
Anal Biochem.196(1): 807 83.
Bhatia, S. and Arora, R. (2005). Biodiversity anc
conservation of Indian sheep genetic

resources an overviewAsianAust. J.
Anim. Scil8: 1387 1402.

Krausz,

62

C., QuintanMurci, L., Fellous, M.,
Siffroi, J.P. and Mcelreavy, K. (2000).
Absence of mutationisvolving the INSL3
gene in human idiopathic cryptorchidism.
Mol. Hum. Reprod 6 : 298302.

Miller, S.A., Dykes, D.D andPolesky, H.F(1988).A

simple salting out procedure fextracting
DNA from human nucleated cellslucleic
Acids Res16(3): 1215- 1218.

Naveenkumar, G.S., Nagaraja, C.S., Jayashankar,

CLC BIO. (2011). CLC Genomic Workbench 6.5.1

Aarhus, Denmark. (http://
www.clcbio.con).
Falconer, D.S. and Mackay, T.F.C. (1996)

Introduction to Quantitative Genetics.

Longman, Essex, U.K., 4th ed. edition. ~ NEF, S.

Kelberman, D., Rizzoti, K., Avilion, A., Glindzicz,

M.R., Nagaraja, R. and ShreesujatRayl.
(2014). Effect of horn pattern and some
non genetic factors on prevalence of
cryprtorchidism in Mandya sheemdian
Vet. J.91(10): 70-71.

and Parada, L.F. (1999). Cryptorchidism in mice
mutant for InsI3Nat Genet22: 295 299.

M.B., Cianfarani, S.Collins, J., Chong, SAS 9.2(2009). Procedures Guide. SAS Institute

W.K., Kirk, J.M.W., Achermann, J.C.,

Inc., Cary, NC, USA

Carmignac, D., Badge, R.L., Robinson Truong,A., Bogatcheva, N.\, Schelling, C, Dolf,

I.C.AF., Ross, R. and Dattani, M.T.
(2006). Mutations within Sox2/SOX2 are
associated with abnormalities in the
hypothalame pituitary-gonadal axis in
mice and humansJ. Clin. Invest.116 (9):
24422455,

Kooln, T.F., Wiener, J.S., Lewitton, M.,Roth,
D.R., Gonzales, E.T. andLamb, D.J
(1999). Analysis of homeobox gene
HOXA10 mutations in cryptorchidism.
Urol., 161(1): 275280.

Williams, G.A., Ott,

G andAgoulnik, A.l. (2003). Isolation and
expression analysis of the canine insulin
like factor 3 gene.Biol Reprod, 69(5) :
1658i 1664.

T.L., Michal, J.J, Gaskins,
C.T., Wright, R.W,Daniels, T.F
andJiang, Z (2007). Development of a
model for mapping cryptorchidism in
sheep and initial evidence for association
of INSL3 with the defect. Anim.
Genet, 38(2): 189-191.


http://www.ncbi.nlm.nih.gov/pubmed?term=Bassam%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=1716076
http://www.ncbi.nlm.nih.gov/pubmed?term=Caetano-Anoll%C3%A9s%20G%5BAuthor%5D&cauthor=true&cauthor_uid=1716076
http://www.ncbi.nlm.nih.gov/pubmed?term=Gresshoff%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=1716076
http://www.ncbi.nlm.nih.gov/pubmed?term=Gresshoff%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=1716076
http://www.ncbi.nlm.nih.gov/pubmed?term=Gresshoff%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=1716076
http://www.ncbi.nlm.nih.gov/pubmed/1716076
http://www.clcbio.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Kolon%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiener%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Lewitton%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonzales%20ET%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Lamb%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=10037424
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=3344216
http://www.ncbi.nlm.nih.gov/pubmed?term=Dykes%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=3344216
http://www.ncbi.nlm.nih.gov/pubmed?term=Polesky%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=3344216
http://www.ncbi.nlm.nih.gov/pubmed/3344216
http://www.ncbi.nlm.nih.gov/pubmed/3344216
http://www.ncbi.nlm.nih.gov/pubmed/3344216
http://www.ncbi.nlm.nih.gov/pubmed?term=Truong%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Bogatcheva%20NV%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Schelling%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Dolf%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Dolf%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Dolf%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Agoulnik%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=12890727
http://www.ncbi.nlm.nih.gov/pubmed/12890727
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Ott%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Michal%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaskins%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaskins%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaskins%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20RW%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Daniels%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17355391
http://www.ncbi.nlm.nih.gov/pubmed/17355391
http://www.ncbi.nlm.nih.gov/pubmed/17355391
http://www.ncbi.nlm.nih.gov/pubmed/17355391

Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016 63

A Study on Physical Characteristics of Mandya Séep under Field Conditions
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ABSTRACT

Mandya sheepsiconsidered as one of the excellent mutton type breed among the Indian sheeprbteedgsesent
study physical characteristics of 939 true to type Mandya sheep of different age groups from the core area
tract was recorded and documented. Hasti square means for body weight, face length, tail length, chest girth,
length, wither height, shoulder width, fore leg length, chest depth, distance between hip bones and distance
withers to pin bone were: 27.64+1.0g, 15.12+0.31, 13.35483, 67.96+0.59, 63.96+1.03, 49.73+0.83, 50.39+1.
23.92+0.48, 39.54+0.70, 15.73+0.55, 57.46+0.70 cm, respectively in adult rams (N=26); 23.84+0.15 kg, 13.€
12.70+0.07, 66.25+0.20, 61.47+0.21, 46.24+0.16, 48.20+0.19, 23.15+0.10, 37.63+0.1601F.694.18+0.20 cm,
respectively in adult ewes (N=608); 13.45+0.78 kg, 12.45+0.42, 11.75+0.38, 58.95+1.26, 55.45+1.13, 45.Z
44.9042.12, 22.00+0.64, 37.15+1.44, 14.80+1.69, 49.50+2.21 cm, respectively in 6 months old ram lambs
12.68+0.20kg, 11.98+0.11, 11.62+0.14, 56.90+0.59, 55.19+0.59, 42.31+0.30, 43.61+0.51, 21.44+0.23, 33.9(
13.41+0.16, 48.56+0.38 cm, respectively in 6 months old ewe lambs (N=124); 7.28¢018154+0.10, 10.61+0.28
48.95+0.72, 48.39+0.70, 37.05+0.72, 39.61+02(B39+0.93, 31.54+0.81, 11.5840.23, 43.49+@B8respectively in
3 month old ram lambs (N=41) and 7.38+0.23 kg, 10.94+0.13, 10.67+0.14, 49.43+0.57, 47.85+0.57, 38.1
38.19+0.53, 19.56+0.18, 30.03+0.35, 13.36+0.94, 43.57+0.40 cm, respectivelpamtB old ewe lambs (N=120)
This study highlighted the prevailing scenario on the morphometric features/ physical characteristics of true
Mandya sheep and rearing practices followed in the core home tract area under field conditions.

Key words: Mandya Sheep, Physical Characteristics, Population status and core home tract.

Majority of the seep breeds foundn Karnataka Ramanagax, Kolar, Chamarajanagar, Hassan and
state are of small to medium sized animals rearefumkur district, which also constitutes the breeding
predominantly for mutton purpose. These sheepact of Mandya sheep.

yield low quality coarse hair, which is used for In the past although several studies
carpet making and other industrial purpose. Thgttempted to characterize this breed much of the
Mandya sheep, a native shdgped of Karnataka is jnformation generated is of highly varied in nature.

also locally known as Bandur or Bannur sheep, haghis was mainly attributable to the nature of data
been recognized as the best mutton type shegpn a3t was generated on G6as and

breed and known for its meat quality in terms ofpe sampled animals were often mixed type,
taste and aroma (Acharya, 1982)typical true t0  indjiscriminately bred and reared under the vast area
type Mandya sheep is relatively smiallbody built  of preeding tract, which is spread across several
and size. Coat is predominantly white to creamy i@jstricts and different agrelimatic conditions.
colour and in some cases face is covered with ligltq\wih potential of meat producing animals can
brown shades, which extends up to the neck regiO{)ary and largely dependent on the prevailing
This breed possesses squarely placed short 'e%’anagement conditions including type and
compact and square body with even rumgyajability of food, water and shelter. In turn
indicative of hi gh f elﬁ/éktbdﬂer%a&agemgrﬁ Ogfhcti€e8 adréurthe N i mal 6s
body resembles a typical reversed-shaped gependent on the agatimatic conditions and
conformation. Mandya breed is predominantly seeg§qcioeconomic status of the livestock keepers. In
in districts of Mandya and Mysore, but sparinglyyiew of the above, this study was carried out to
spread in the adjoining districts of Bengaluru Ruralgocument  the prevailing scenario on the
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morphometric features/ physical characteristics aff better management practices. The identified
true to ty Mandya sheep and rearing practicefarmers were encouraged to participate in the
followed in the core home tract area under fielgprogramme by way of periodical extension
conditions. education programmes, door services on health
MATERIALS AND METHODS coverage, onsite demstmation on various aspects

This study was undertaken as part of ICAR, Nevﬁ?f sheep breeding and management and display of
Delhi sponsored Mega Sheep Seed Project Jppe to type Mandya sheep seed flock or breeding
Mandya sheep. The data on various morphometrﬂ,OCk that was maintained at Farm level. Various

features was generated from 939 true to typlénear body measurements and body weights at

Mandya sheep belonging to different age group@iﬁerent age groups were recordedings a

viz., 3 Months, 6 Months and Adult sheep reared imeasuring tape and a dial type, hangmgghing

core area of home tract, spreading through thkalance.

vilages of Malavalli taluk, Mandya district, The data were analysed the least square
Karnataka. This stly was carried during the year method using the GLM procedure of SAS SSA6
2012 and 2013. Institute Inc., Cary, NC, USA The correlation

The agreclimatic conditions of Mandya between body weight and several linear body
district include  suMropical climate  with measuremas was based on the Pearson correlation

temperatures ranging between 16 °C and 35 o@_rocedure (Ojedapecet al, 2007) and it was
April experiences the hottest weather and with thSStim"’V[eOl byusing GraphPad Prism Software
onset of southwest monsoon inung, the version 5.01

temperature drops considerably. December is RESULTS AND DISCUSSION

usually the coldest month. Mandya district receivén terms of population it was evident that the true to
generally uniform and normal average rainfall otype Mandya Sheep flock strength walarmingly
623 mm. About 50 per cent of the rainfall occurdow and only a fewer number of families (5 per
during southwest monsoon, 20 per cent duringillage) were into the sheep rearing activity as a
northeas monsoon period and 30 per cent duringparttime or subsidiary activity of agriculture as
the summer period. The soil of Mandya districtmain occupation. The flock size was relatively
range from red sandy loam to red clay loam vergmall, this decrease in the flock size is mainly
thin in ridges and higher in elevations andattributable to lack of grazing land and migration of
comparatively thick in valley portions. The soil infarming communities to the metropolitan cities
Mandya, Malavalli, Maddurand Nagamangala seeking better jobs and modern lifestyle. Majority
taluks are thin gravelly and underlain with a muronof shepherds were either landless or marginal
zone containing weathered rock. The soils arfarmers.

highly leached and poor in bases. The water The typical management practices under
holding capacity is low. On the other hand the solfig|g conditions include grazing for a period about
under the old channel areas of Malavalligix hours in a day followed by confinement at
Pardavapura and Srirangapatna are high in clayheds. Other than grazing and supply of limited
(Ground water information booklet on Mandyagreen leaves, no defined supplementary feeding
district, Karnataka, July 2008) regimen were in practice. The animals were housed
True to type Mandya sheep were traced imithin the backyard oa corner of dwelling houses
the core home tract by door to door visit and thef farmers for obvious reasons of security to
owners were convinced about the importanée @nimals and in some instances, during day light
such data collection and possible benefits in ternmfsour they were usually housed in open type sheds.
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Most of the personnel, who were the sole caref the animals (Rochat al, 2003). Further, they
takers of sheep were either eldenfty members or are helpful in describing the breed characteristics
women folk and some school dropout childrenon scientific lines, evaluation of meat protian
There were no defined methods of disease contrpbtential and prediction of body weights in the
measures that were in practice except periodicabsence of weighing scale under field conditions.
worm dose or need based homemade or herbBhese measurements provide important information

Table 1:Linear body measurements and live weight of Mandya Sheep reared under fieddndition

Particulars Adult 6 Month 3 Month
(cm) Male Female Male Female Male Female
Body weight, | 27.64+1.08 | 23.84+0.18 | 13.45:0.78 | 12.68+0268 | 7.23+0.34 | 7.38+ 0.23
kg (26) (608) (20) (124) (41) (120)
Facelength | 1512303 | 1364+00F | 1245042 | 1198:0.1% | 1054:010 | 1094+013
g (26) (608) (20) (124) 41) (120)
TailLength | 13352033 | 12702007 | 11752038 | 1162+014 | 1061028 | 10.67+0.14
g (26) (608) (20) (124) 41) (120)
Chest Girth | 6796059 | 66254020 | 58.95:126 | 56.00+059 | 48.95+0.72 | 4943057
(26) (608) (20) (124) (41) (120)
Body Length | 63963108 | 6147202 | 5545:113 | 5519:059 | 4839:070 | 47.85+057
y Leng (26) (608) (20) (124) 41) (120)
Witherheight | 2973083 | 46.24£018 | 4530107 | 42312030 | 37.05:0.72 | 38.1130.36
9 (26) (608) (20) (124) (41) (120)
Shoulder 50.39+ 126 | 4820018 | 44.90+2.12 | 43.61+0.5F | 39.61+0.73 | 38.19+0.53
Width (26) (608) (20) (124) (41) (120)
Fore leg 23924048 | 2315:010 | 22.00+064 | 21.44+028 | 2039+0.93 | 19.56+0.18
length (26) (608) (20) (124) (41) (120)
ChestDepth | 3954070 | 37.63:016 | 37.15:144 | 3396034 | 3154+081" | 30.030.38
P (26) (608) (20) (124) (41) (120)
Distance b/w | 15.73+0.58 | 16.69+0.17 | 14.80+16§ | 13.41+0.16 | 11.58+0.28 | 13.36+0.94
hip bones (22) (489) (20) (93) (31) (45)
V'?l:fr:zrr‘scfob"l"r’] 57.46+0.70 | 5418+020 | 4950+22F | 4856+038 | 43.49+068 | 4357+0.40
P (26) (608) (20) (124) (41) (120)
bone

Note:

1. Figures in the parenthesis are the number of animals measured.

2. Means carrying same superscript are not significantly different (P<0.05) culisein different ag group.

medication often administered by some selfabout the physical development according to sex
designated experienced shepherds. Governmentand category, allowing the establishment of the
services were limited to need based mag®lationbetween conformation and functionality of
immunization programmes during disease outbreakihe animal (Araujo Filhet al, 2007).

The linear measurements and body
or awareness programmes that were available to tWéights recorded in different age groups and sex of
livestock farmers in fiel conditions. Mandya sheep is depicted in TafileAverage body
Growth usually defined as the increase irweights of adult rams was significanthigher than
body size or body weight at a given age, it is one dhe females (P<0.05) and the body weight recorded

There were no defined methods of extension services

the important selection criteria for the improvemenin 6 month old ram and ewe lambs were similar to
of meat animals such as sheep. Body measuremettie previous studies (Arora & Acharya, 1976;
such as Chest Girth, body weight and bdelygth Acharya, 1982 and Govindaiadt al, 2006). The
have been used in the definition of adult sizeseport of Acharya (1982) indicated higher weight o
nutritional requirements and physiological maturitdambs at 3 month of agee., 9.71 kg but in the
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present study it was 7.23 and 7.38 kg for ram angionths of age. The values observed were similar to
ewe lambs, respectively. However, the differencénhe reports of Govindaiagt al (2006).
among body weights were non significahe The correlation beteen body weight and
higher live weight recorded in adult males isseveral linear body measurements of 3 month, 6
probably due totte activity of androgen hormones, month old and adult sheep was estimated based on
which enable better use of nitrogen in proteifne pearson correlation procedure (Ojedapal,
synthesis and therefore, in growth and musclggg7) and depicted iable 2, respectively. The
development (Pereiret al, 2000). correlation was positive, which wasow to

Adult rams had a body Ilength of moderate although most of the linear body
63.96+1.03 cm, which is significantly highermeasurements were highly significant (P<0.001).
(P<0.05) than he body length of ewed.e, Hence, no attempt was made to derive the
61.47+0.21 cm. With respect to 3 and 6 month agerediction equation to estimate body weight with
group, there was no significant difference betweethe help of body measurements.
ram and ewe lambs. These results were in agreement

Table 2: Correlation coefficient between live weight and several body measurements at different ages

Chest Body Height at Shoulder Chest

Girth Length Withers width Depth
Body weight of 3 months old lamb 0.452™ 0.409™ 0.260" 0.384" 0.165
Body weight of 6 months old lamb 0.209 0.058™ 0.267" 0.050™ 0.163"™
Body weight of Adult sheep 0.464™ 0.319™ 0.2718™ 0.262™ 0.277™

* = significant correlation at P< 0.05; ** = significant correlation at P<0.01; *** = significant correlation at P<0.0(
NS = Non Significant

with the similar reports from Acharya (1982) and The height at withers of adult rams wer
Govindaiahet al (2006). Rim and ewes showed nosignificantly higher (P<0.05) than adult ewes.
significant difference with regard to chest girth. ButHowever, the height at withers recorded during this
with regard to chest depth adult rams hadtudy was lesser than the previous reports
significantly higher (P<0.05) values than adult ewegAcharya, 1982). This difference may be
The chest girth and chest depth recorded in thattributable to the sample data that generated during
present study are similar to thepoets of previous present study, wbh was based on vigorous
workers (Acharya 1982 and Govindaktral, 2006). selection of true to type Mandya sheep, within the
As the rams have wider chest or brisket regionore area of home tract, which was of more
showing masculinity, obviously the chest deptthomogenous both in terms management practices,
would be more than the ewes. agroclimatic conditions and type of animals

Further, adult rams with respect to bodyexisted. Further the agiimatic conditionswere
measurementsiz., Face length, Distance between highly variable across the so called breeding tract
withers to pin bone and shoulder width score@f Mandya sheep. For example, the core home tract
significantly higher values (P<0.05) than adul€omprising Mandya and Mysore districts fall under
ewes. But the body measurements such as Fore fgggation belt with plenty of greenery and
length, Tail length, and Distance between hip bondBoderately less stressful climate compared to the
showed no significant differensebetween rams €xteme  weather  conditions in  Kolar,
and ewes. There was no significant differenc&hamarajanagar and Tumkur districts due to scanty
between ram lambs and ewe lambs in bodgﬁ‘ins' limited availability of greenery, dry and more
measurements except the chest depth up to Sfessful weather conditions.
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CONCLUSION Arora, C.L. and Acharya, R.M. (1976),
This study documented the prevailing status on the Improvement of Mandya in
morphometric features/ Phgal characteristics of Karnatakalndian J. of AnimaBci, 40:

true to type Mandya sheep distributed in core home 340 345.

tract, which was of more homogenous and aggyindaiah, M. G., Jayashankar, M. R. and Anand
attempt was made to highlight the existing sheep Jain (2006), Network project on survey,

rearing practices. Further, the data generated on evaluation and characterization of Mandya

body weight and linear body measurensemn .
. . . sheep breedFinal Report Department of
animals which were reared under more uniform and i . )
Animal Breeding, Genetics and

homogenous environment is not only useful for ) o )
characterization of breed, but helpful in designing Biostatistics, Veterinary College, KVAFSU

of well defined breeding, nutritional and disease (B), Regional Campus, Hebbal, Bangalore.
control programmes, and augmentation of growtl®jedapo, L. O., Adedeji, T. A., Olayeni, T. B.,
and muton production potentialities. Adedeji, O. S., Abdullah, A. R. and
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ABSTRACT

A study was conducted to evaluate the effect ofNethionine and ZnMethionine replacing #ir inorganic source
on the carcass characteristics, organ weights and sensory parameters of Naked neck fovd fweekd of age.
Totally 192 one week old Naked neck chicks were selected and randomly divided into four dietary groups w
replicatescontaining 12 chicks in each replicate on completely randomized design. Control,lli@a§Tformulated
by incorporating inorganic iron and zinc according to BIS, (1992) specificati@ns,T; (control) with Fe (120
ppm/kg) and Zn (60 ppm/kg) with incagic source. 7 T; and T, supplemented with 50%, 100% and 150% of the E
specifications respectively from organic source (methionine salts). The supplementation of Ferarthiomine did
not significantly affect dressing percentage, organs weightewerall acceptability of meat. It can be concluded tl
feeding organic source fJlof Fe and Zn (60 ppm/kg and 30 ppm/kg) is relatively economical and can be used v
any negative effects of mineral utilization on meat yield and quality.

Key words: Naked neck fowl, FeMethionine, ZrMethionine and Carcass

Minerals occur naturally in most feed ingredientglominant and controlled by one gene and is fairly
but the amount and bioavailability varieseasy to introduce into other breeds (John, 1997).
considerably. Trace minerals like iron and zinc ar@heylay good number of light brown eggs and are
essential for broiler growth and are inved/ in considered desirable for meat production, need less
many digestive, physiological and biosynthetigplucking. They are very good foragers and are
processes and are accomplished with inorganimmune to most diseases. The breed is also
sources (Baoet al, 2007). Due to increasing reasonably hardy despite its lack of feathers and
concerns nutritionists have focused on reducingplerant to hot weath. In the present day context,
mineral excretion without any negative effect orthere is a great need to utilize the organic mineral
production pefiormance (Devrimet al, 2010). It is additives to reduce the gap between cost of
because of chelation of metal ions with organi@roduction and benefits in successful poultry
substances such as amino acids or low molecupgoduction. Hence, the present study was aimed at
peptide makes metal ions electrically neutral andupplementation of organic fosmof iron and zinc,
chemically stable, thereby allowing easy passagéeir effect on carcass and sensory characteristics of
through the small inteisial wall (Wedekindet al., naked neck fowl.

1992; Aoyagi and Baker, 1993). They are more MATERIALS AND METHODS

soluble and mobile to the cell membranes and as&n experimental study of seven weeks5 days

more readily absorbed_ than inorganic oxides angf age) was conducted at the Department of Poultry
sulfates (Bown and Zeringue, 1994).

Science, Veterinary College, Bengalum evaluate
Naked neckis a breed of chicken that is natuyall {he effect of supplementingFe-Methionine and
devoid of feathers on its neck and vent. Originallyzn.Methionine on carcass characteristics, tissue
from Central Europe, it originated in Hungary andmineral concentration, mineral excretion and
was largely developed in Germany. The trait i%ensory evaluation in Naked neck fowl.

*Part of M.V.Sc thesis submitted by first author to KVAFSU, Bidar

! Professor, Department of Poultry Science, Veterinary College, Bengaluru

2 Assistant Rafessor, KVK, Tiptur

% Associate Professor (Rtd)epartment of Poultry Science, Veterinary College, Bengaluru

4 Professor and Head (Rtd)epartment of Livestock Production and Management, Veterinary College, Bengaluru
® Assistant Professor, Departneif Livestock Products Technology, Veterinary College, Bengaluru



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016 69

Experimental birds and their care: One Table 1 Composition of basal diet (%)

hundred and ninety two enweek old straight run Ingredient Broiler Broiler
Naked neck chicks of uniform body weight were _ starter | finisher
rocured from the Department of Poultr Yellow maize 56 63
P _ . P y Soyabean meal 40 33
Science, Veterinary College, Bengaluru. Th Mineral mixture* 2 2
chicks were wing banded for identification,| pjcalcium phosphate 1 1
weighed and randomly distributed to four| Salt 0.4 0.4
treatment groupsvith 48 birds in each treatment| DL Methionine 0.2 0.2
and each treatment having 4 replicates with 1| Vit AB2DsK, ** 0.04 0.04
1 *kk

birds in each replicate. The birds wer Vit B complex 0.04 0.04
maintained in cages throughout the experiment Hepatocare 0.1 0.1

, g g PeNment A lbac (Antibiotic) 0.06 0.06
period under standard managemental condition Coccidiostat 0.06 0.06
Birds were vaccinated against New Castl§ gjgopantox 0.1 0.1

Disease (Bstrain) on the ¥ and 2f'days of age * Provided per kgof feed: Calciu1%, phosphorus

o L
and Infectious  Bursal Disease (IBD) &ﬁ_/gb r%og[?penz ppm, cobait 60 ppm, iodinel mg,

(Intermediate strain) on f4and 28" days of age. ** Vit -AB,DK: Per gram contains Vit /82, 500 IU,

The diets were provided in linear feeders and" D.3—12,OOO U, Vit B-50 mg and Y't Kl,o mg. .
*** \/it B -complex Per gram contains Vit B4 mg, Vit

potable water was provided in continuousB,-8 mg, Vit B,-40 g, Vit E20 mg, Niacin-60 mg and
channel to all the birdsad-libitum with free Cacium panthothenat2.5 mg
access to feed and water throughout thé&arcass characteristics: At the end of the

experimental periodAll the methods regarding experimental period eight birds were selected
. . . . randomly from each treatment and sacrificed on
bird care in this experiment were approved by the . )
56" day of the experiment. Thelseted birds were

_ _ _ fasted for 12 hours with access tHlibitum
University (KVAFSU, Bidar, Karnataka). drinking water. Live weight of the birds was
recorded, birds were slaughtered by humane
method and bled for 90 seconds by severing jugular

and soybean meals, (Table 1). Starter mash was. .
y ( ) vein and carotid artery, scalded at 60°C for two

fed from 7 to 28 days and finisher from 29 to 56minutes, defeathered mechanically and eviscerated
days. The chicks in the control group JJT carcass weights were recorded. The fat lining the
received the basal diet formulated byabdominal cavity, covering the gizzard and bursa
incorporating corn, soya, inorganic ironWas scooped out, weighed and the weight of organs

(FeSQ.7H,0) and zinc (ZnS@H,0) as per BIS such as heart, liver, gizzard, spleen and bursa were

(1992) specifications (Fe 120ppm/kg and Zn\r/:/e;(;ﬁedand expressed as per cent of live body
60ppm/kg) (Table 1). Inorganic Fe and Zn of the ' ) ) .
Sensory evaluation:Uniform sized meat samples

were collected from thigh and breast portion of the
(12% Fe)and Znmethionine $2% Zn)procured  eyperimental birds and cooked in boiling water
from Pristine Organics Private Ltd, Bgaluru, at with salt (1%w/w) for 15 minutes and then cooled
50% (T,- Fe 60ppm/kg and Zn 30ppm/kg)00% to ambientémperature before subjecting to sensory
(Ts- Fe 120ppm/kg and Zn 60ppm/kghd 150% evaluation. The sensory evaluation was conducted

(T~ Fe 180ppm/kg and Zn 90ppm/kg). _usmg 5 point Hedo_nlp .scale to find out differences
in colour, flavor, juiciness, texture and overall

acceptability by panelist of the department.

Institution of Animal Ethical Committee of the

Diets: Basal dies were formulated using maize

basal diet were replaced with Jagethionine
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Fecal sample collegbn: A digestion trail was Zn in different concentrations on dressing
carried out at the end of experiment on same omeercentage. The results of the present study are in
hundred and ninety two naked neck birds for threagreement with the findings of Viadimiet al
days, to estimate the mineral excretion by totg2010) who ound that groups fed with trace
collection method. The excreta samples werelements in proteinated form restricted to 50 per
collected every 24 hours after remogi feathers cent Cu, 20 per cent Fe, Zn and Mn and on regular
and scattered feed. The samples collected from ealgvels of Se had same effect on carcass yield. The
group were homogenously mixed and frozen at present findings are in contrary with that of Elketn
20°C. After complete sample collection for threeal. (2012) who foud that dressing percentage was
days, samples were homogenously mixed and™/1@ignificantly higher in group fed with 2.5g/ton,
of the samples were dried in a hot air oven & €2 11.25g/ton, 15.0g/ton, and 18.75g/ton of amino acid
for 18 hours. The dried samples were well mixea¢helates of Cu, Zn, Mn and Fe, respectively.

and powered and used for further analysis. Abdominal fat percentage: The results on
Analysis of minerals in meat and fecesAt the end abdominal fat percentage revealedttlieplacement

of 8" week eight birds per treatment were randomlpf inorganic source of Fe and Zn with that of
selected and slaughtered, eviscerated and musocteganic source had significar® © O . effest) The
(breastand thigh) and liver were collected. Driedpresent study results are in agreement with the
(60°C for 12 h) and powdered muscle, liver and fecdindings of Osman and Ragab (2007) who reported
samples were digested (wet digestion) withhat broiler chicks fed with diet supplementsih
concentrated HNQand HCI at the ratio of 2:1 inorganic Zn had the highest abdominal fat
(AOAC, 1990). The extract of muscles, liver andpercentage. However, Gheisati al. (2011) and
fecal samples were thefiltered through Whatman Vladimir et al (2010) observed that diets with
filter paper No. 42 and diluted using deionized watedifferent levels and sources of zinc, copper and
to the required volume. Iron and zinc contents wenmanganese did not have any significant effect on
identified by Atomic Absorption Spectrometerabdominal fapercentage.

(Perkin Elmer A Analyst 300) at wavelength of organ weights: There was no significant effect of
2483 nm and 214.5 nm (Anonyn®u1982), sypplementation of inorganic and organic source of
respectively for Fe and Zn and concentration of if0fe and zn in different concentrations on relative
and zinc were estimated by using Inductivelyyeight of liver, heart, thymus, spleen and bursa,
Coupled Plasma spectrometry (ICP). whereas a significant P(O0 . &dase was
Statistical analysis: Data pertaining to various observed in gizzard weight compared to that of
parameters obtained during the experiment welieorganic sources. Yangt al (2011) who found
analyzed statistally according to the methodsthat supplementation of graded levels of trace
described by Snedecor and Cochran (1989). Thminerals to basal broiler diets had no significant
data was analyzed statistically by one way ANOV Aeffect on relative weight of spleen. Thisuld have
using GRAPHPAD PRISM 5.01 statistical been a result of more nutrients being repartitioned
software. The significant mean differences betweeto develop body weight and the immune system
the treatments werd e t e r mi n e dusiryt ne®® @ .reabvely small amount of nutrients in
Tukey's Multiple Comparison Test. relation to what is needed for growth (Bartlettal.

RESULTS AND DISCUSSION (2003). The finding of this study was in coary

Carcass characteristicsThe carcass ch::iracteristicswIth that of Osman and Ragab (2(_)07)’ Fengl
2009), Moghaddam and Jahanian (2009) and

viz dressing percentage, abdominal fat percentage™ ="’ )
. . heisari et al. (2011) who reported that broiler
and organs weight are presented in Table. 2.

) chicks fed with diet supplemented with organic Fe
Dressing percentage:The result of preseritudy and Zn caused a significant increase in liver,
showed that there was no significant effect O{hymus gizzad and spleen weights

supplementation of inorganic and organic Fe and
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Table 2 Effect of supplementing organic iron and zinc on dressing percentage, abdominal fat
percentage and organ weights (mean + SE) in Naked neck birds.

Treat Level Dressing | Abdominal Visceral ogans (gm/100gm bwt) Lymphoid organs
ments | (ppm/kg) per fat (gm/100gm bwt)
S
Fe | Zn centage® | percentage Liver™s | Heart' | Gizzard | Thymud*® | Spleed"® | Bursa“®
T 120 | 60 | 67-93% 1.62+ 269+ | 057+ | 219+ 031+ 0.179+ | 0.054 +
1 0.18 0.101 0.28 0.03 0.07 0.04 0.02 0.004
T 60 | 30 67.42 £ 0.74+ 255+ | 056+ | 2.51°+ 0.33 0.188+ | 0.105+
2 0.53 0.042 0.09 0.03 0.06 0.04 0.02 0.026
T 120 | 60 66.24 + 0.81°+ 247+ | 051+ | 257+ 0.37 0.216 £+ | 0.072+
3 0.99 0.059 0.16 0.01 0.04 0.07 0.02 0.005
T 180 | 90 67.56 0.81°+ 269+ | 059+ | 257+ 041+ 0.259+ | 0.064 +
4 0.24 0.064 0.05 0.01 0.08 0.04 0.03 0.008
Each value is mean of eight observations.
NS=Nonsi gni fi cant. Means bearing different superscr

Mineral analysis: The Fe and Zn concentration in Gly or 160mg/kg FeSg There was no significant

tissuesviz breast, thigh and liver and mineraleffect of supplementation on the Zn concentration
excretion i.e., fecal mineral concentration arén the breast muscle, where as a non significant
presented in Table. 3. increase in concentration was observed in

Table 3 Effect of supplementing organic iron and zinc on mineral concentration (Fe and Zn) in
tissues and feces (mean = SE) in Naked neck birds.

Treat Level o o
ments | (ppm/kg) Fe(%) Zn(%)
Fe | Zn | Breast Thigh Liver | Fece8% | Breast | Thigh"® Liver | Fece§®
T 120| 60 | 100+ 100*+ 1007+ 100+ | 100 100 + 100"+ | 100+
1 00 00 00 00 00 00 00 00
T 60 | 30 140.2°+ | 99.9+ | 157.8°% | 120.4 + | 1462°+ | 1369+ | 197.3+ | 96.86 +
2 15.06 5.18 8.38 21.85 10.27 17.87 49.79 25.70
T 120! 60 215+ | 411.9+ | 108.F°+ | 83.25+ | 90.49+ | 106.1+ | 812+ | 109.6 +
8 31.91 56.28 9.96 6.12 9.90 15.25 10.83 26.52
T 180 | 90 570+ 271.F+ 205+ 83.13+ | 76.3F+ | 96.62+ | 97.2P+ | 93.94+
4 28.10 38.68 25.29 6.82 9.99 6.34 8.48 7.12
Each value is mean of eight observations.
NS=Nonsi gni fi cant. Means bearing different superscr

Fe and Zn concentration in Breast MuscleThere ~{reatments as compared to control. The results
was significant(P O 0 . ificigse in breast muscle Suggest hat the increased tissue Fe and Zn
iron concentration in the groups fed with highe,concentration may be due to better bioavailability
(100 and 150 per cent) levels of Fe and- znof organic minerals through selective transport of
methionine when compared with control. There waBeptides across intestinal mucosa which has
significant  difference in breast muscle zincMproved the absorption of these minerals and in
concentration between control groapd the group tUrn deposition into the oscles. The results were
fed with lower (50 per cent) level of Fe and-Zn in agreement with Vladimiet al. (2010) who found
methionine (F). The result of the present study isthat groups fed with trace elements had higher
in accordance with Mat al (2012) who found that concentration of these minerals in the breast muscle
the enhanced concentration of Fe in breast of chic§ broilers as compared to inorganic mineral
fed diet supplemented with 120 anfi0ing/kg Fe ~ Supplementation.
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Fe and Zn concentation in Thigh Muscle: There Fecal Fe and Zn concentration:The findings of
was a significant® O 0 . ifcreégse in thigh muscle the study revealed that there was +s@nificant
iron concentration in the groups fed with higherecrease in fecal iron and zinc concentrations by
(100 and 150 per cent) levels of Fe and- Znapproximately 17 and 4 per cent respectively in the
methionine when compared to that of controlgroups fed with Fe and Znmethionine when
There was nowignificant difference in thigh compared with control. This was in accordance
muscle zinc concentration between the groups fedlith that of Nolletet al. (2008) who found that
with inorganic and organic Fe and Zn. Similarexcreton of 100 and 67 per cent bioplexed minerals
results have been reported by Vladimét al supplemented groups was not significantly different
(2010). from 100 per cent inorganic minerals supplemented

Fe and Zn concentration in Liver: The present 9roup in broiler chickens. This may be due to
study result revealed that there was significarflifference in absorption which is influenced by

(PO 0 . Mdepse in liver iron concentration in theWide variety & physiological, nutritional and
groups fed with organic Fe and Zmethionine e€nvironmental factors which in turn influence the

when compared with control. There was non€Xcretion of these minerals. It also depends on the
significant decrease in liver zinc concentratiorfii@lity of organic minerals used in the experiment.
between the groups fed with higher levels offowever, Nolletet al. (2007), Abdallahet al
when compared with group fed with inorganic F€ecal mineral excretions from broilers receiving the
and Zn. This was in agreement with that of o ©Ordanic mineral diets were significantly lower than
al. (2006) and Wedekinet al (1992) who found those fed with inorganic control diet.

Table 4: Effect of supplementing organic iron andzinc on sensory evaluatior(mean + SE)in
Naked neck birds.

Level .
Treat Organoleptic parameters
ments | (PPM/Kg)
Fe | zZn Colour Flavoufl*s Juiciness Texturd'® Overall*®
Tl 120 | 60 4.85'+ 0.06 4.65+0.18 5.15°+ 0.11 5.05+0.13 5.53+0.15
T2 60 30 5.30°+ 0.20 5.03+£0.13 5.50'+0.12 5.23+0.24 5.48 +0.16
T3 120 | 60 5.68+0.08 4.68 £0.12 5.00°+ 0.00 4.85+0.15 5.38+£0.11
T4 180 | 90 4.98°+ 0.09 5.15+0.17 4.80+0.12 5.33+0.12 5.53 £0.08
Each value is mean of eight observations.
NS=Nonsi gni fi cant . Means bearing different superscr

that liver zinc content increased linearly withSensory evaluation The results on sensory
increase in the levels of dietary #nbroiler chicks. evaluation are presented in Table. 4 andrédseilts
Similarly Ma et al (2012) found that the revealed that no significant difference is observed
concentration of liver Fe increased with increasingmong treatment groups. The overall acceptability
the dietary Fe Gly. However, on contrary to the score was almost similar in all the treatment groups
findings of this study, Elleet al (2012), Bacet al.  which clearly indicate that dietary supplementation
(2007) and Devrimet al (2010) obsered that of inorganic and organic source of Fedazin had
broilers fed with inorganic minerals had ano effect on sensory evaluation score of naked neck
significant increase in the liver Zn and Fefowls. The colour scores revealed that
concentration in comparison to those fedsupplementation of Fe increased the redness scores,
organically complexed minerals. which might be due to the pigment imparting
character of Fe and the ability of Zn to bind to
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myoglobin ad increase its oxygenation Aoyagi, S. and Baker. D. H. (1993). Nutritional

(Saenmahayalet al 2010). The findings of the evaluation of coppelysine and zindysine
study was in agreement with Saliet al. (2011) complexe for chicks.Poult. Sci, 72 165
who found that dietary organic zinc at different 171.
levels (20 ppm, 40 ppm, 80 ppm) did not affecgao, v. M., Choct, M., lji, P. A. and Bruerton, K.
sensory properties of broiler chiclen (2007). Effect of organically complexed
CONCLUSION copper, iron, manganese and zinc on
Among the various dietary treatment groups, there broiler performance, mineral excretion and
was no significant difference in dressing percentage accumulation in tissuesl. Appl. Poult.
between control and groups fed with organic source Res, 16: 448 455.
of Fe and Zn. There was significant difference iBartlett, J.R. and Smith, M.02Q03). Effects of
abdominal fat percentage between cointand different levels of zinc on the performance
groups fed with organic source of Fe and Zp (s and immuno competence of broilers under
and T;). In the present study, among the various heat stres?oult. Sci, 821580 1588.
treatment groups organic source showed less fgis (1992). Nutrient requirement for poultry.
percentage (F 0.74 per cent) followed by sTand Bureau of Indian $indards, 1.S. 13574:
T4 (0.81 per cent) and control (1.62 percent). 1992.

_Surplerr_1entanon qf Fe and_ Zn from eItherBrown, T. F. and Zeringue, L. K. (1994).

|n(|)rgan|c or orga'mrc]: sogrc? did r?ot mflugnﬁe the Laboratory evaluations of solubility and

relative organ V\I/elglts \;IZ’_ﬁlver’ degrt and thymus structural integrity of complexed and

among various evehs of di ergnt .f'|etary' treatmer?t chelated trace mineral supplements.

groups. However, t _ere was_ significant mcrea_se in Dairy. Sci.,77- 181-189.

relative weidnt of gizzard in groups fed with . . . | ‘

organic source of Fe and Zn TTs and T, Devrim Saripinar Aksu., Taylan Aksu and Bode
Ozsoy. (2010). The effects of lower

compared with groups fed with control diet. | . ovel . el
No significant effect of either inorganic or organic supp ementatlt?n eve S_ ot organicaly
complexed minerals (zinc, copper and

source of Fe and Zn was observed on overall ) ot
acceptability and sensprattributes of meat in manganes_e) versu; morggnlc orms on
hematological and biochemical parameters

Naked neck fowl.
in broilers. Kafkas. Univ. Vet. Fak.
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ABSTRACT

The present study was undertak® investigate the effect of feeding three different calf starters on the gr
performance of Holsteifrriesian crossbred calves up to eight weeks of age. Based on the birth weight, eight
crosshred calves of either sex, after overnight colostaeding, were randomly divided into three groups with :
calves in each group. Calf starter and lucerne hay were giveéibitumto all the calves from fourth and tenth da
respectively. The diet in T1 group (Control) contained 50% crushed maize draieas, T2 and T3 (Test group:
contained 25% and 0% crushed maize grain, respectively. The total dry matter intake at the end of eighth v
almost similar in all the groups (39.26, 39.52 and 38.47 kg in T1, T2 and T3 groups, respectively). Tgantatal
body weight (kg) was observed to be higher in T2 (20.65) compared to T1 (18.01) and T3 (18.81), but the dif
were statistically nosignificant. Average daily gain (g) was also found to be-significantly higher in T2 (368.75)
group as compared to T1 (321.73) and T3 (336.01) groups. Similarly, feed to gain ratio was found to be bette
(1.91) group as compared to T1 (2.18) and T3 (2.05) groups. The present study indicated that optimurr
performance in crossbred calves could beeagid with calf starter containing limited amount of maize grains (2¢
and good quality lucerne hay.

Key words: Calf starter, Average daily gain, Feed:Gain ratio, Crossbred calves

Calves are the future herd at a dairy farm. Thegf ruminal microbial activity because of acceledate
must be produced to replace the older anthtake of dry feed (Andersoret al, 1981).
uneconomical individuals at the farm throughAdequate microbial population seems to be present
voluntary culling. In developing countries like very early in rumen of calves and subsequent
India, rearing of crossbred calvesist given much microbial development is stimulated by increased
attention. This is largely due to economicdry feed consumption (Andersat al, 1987). Calf
compulsion to sell milk for human consumptionstarter ratioimproves the health of calves, reduces
(Ranjhan, 1992) and perhaps not realizing ththe stress of weaning and reduces the growth
potential value of these animals in their adulthooddepressing factors. It also reduces the chances of
The preparation and use of milk replacers andiarrhoea in calves as conventional ration causes
starter feeds are generally accepted practices idigestive problems due to high fiber content.
developed countries but not in developing countrie€onsiderable studies havy®en conducted in the
like India (Krishnamoorthy and Moran, 2011).past on economical calf rearing with more emphasis
Intake of colostrum by neonatal calves and earlgn sparing milk for human consumption, given the
transition to calf starter are two important factors idemand of growing human population in India.
a successficalf rearing programme. Hence, the present experiment was undertaken to
Early consumption of dry feed by youngStudy the growth rate and feed convensio
calves is desirable to support rapid rumerfficiency in crossbred calves fed calf starters with
development and enable early weaning. Earlffifferentlevels of grains.
weaning of calves contributes to early development
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MATERIALS AND METHODS residue samples wasttrmined daily in hot air

The present experiment was conducted on eighte€M€N at 100+3C. Body weights of experimental
HolsteinFriesian (HF) crossbred calves for acalves in all the groups were recorded at the
period of eight weeks at the Dairy Farm,beginning of trial and then at weekly intervals till
Department b Instructional Livestock Farm the completion of the trial, which lasted for 8
Complex, Veterinary College, Bengaluru. Based oWeeks. Standard equipment was usedecord the
the birth weight, the HF crossbred calves of eithefata. Experimental ata was analysed using the
sex after overnight colostrum feeding were dividedlata analysis tools in Microsoft Excel 2007
randomly into three groups (T1, T2 and T3) viz.Software.

six calves in each grouf@he experimental calves Table 2: Composition (per cent) of calf starter
were housed individually in pens under identicain different treatment groups

management and milk feeding schedule (Table. 1). . Groups
. . : Ingredients
Deworming was carried out in all the calves at thg T1 T2 T3
age of two weeks. Clean drinking water was madecrushed maize 50 25 0
avalable. _ Wheat bran 20 | 48 | 76
Table_ 1: Feeding schdule followed for Soybean meal 57 24 21
experimental calves
. Mineral mixture 2 2 2
Age of Milk Calf Lucerne
calves | (aspart| starter hay Common salt 1 1 1
of Body | (4"day | (10"day Nutritive Composition
weight) | onwards) | onwards)
1-3d 1/10 Nil Nil cp 20 20 G
4-35d 1/10 ad lib. ad lib. TDN 4 69 64
36-45d 1/15 ad lib. ad lib. RESULTS AND DISCUSSION
46-56d 1/20 ad lib. adlib. Initial body weight of calves in T1, T2 and T3

One standard control (T1) and two treatmengmLjps wa§ 29.88.19, 29.282.98and 2_9'522'97
(Igg, respetively. The total dry matter intake (kg),

groups (T2 and T3) as test calf starters Werf_ | bod iaht (ka). total gain (k
prepared. The experimental calves in T1 grour;na ody weight (ka), total gain (kg). average

were fed with calf starter containing 50% maizedally gain (g) and feed: gain ratio are presented in

grain whereas, the calf starter fed to T2 and Tgable 3. The total dry matter intake (kg) was

groups had 25%nd 0% maize grain, respectiverObserved to be slightly lesser in T3 group
(Table 2). Milk was fed twice daily, in the (38.47+2.66) compareth T1 (39.26+2.96) and T2

. . . . A39.5213.01) groups. Though, the calves in T2
morning and evening, as per their body weight. 20.65+2.04 howed bett in in bod
oneweek adjustment period was given to the( 65¢2.04) group showed better gain in body

. weight (kg) than T1 (18.01+1.02) and T3
experimental calves of all the groups to make _
: . (18.81+£1.21) groups, the differences were
them accustomed to the new feeding negg. Calf . o )
. statistically norsignificant. Though the calves in
starter and lucerne hay were introduced on the

fourth and tenth day, respectively. TheTZ_ (368:75128.21) group showed higher average
. : daily gain (g) as compared to T3 (336.01+21.61)
experimental calves were trained to eat calf starter o )
. . . and T1 (321.73+18.31), no significant difference
by rubbing a little starter on the muzzle for first 2 b q the th i tal
to 3 days. The measured quantities of calf startdy o> 20served among the three experimental groups.

. . The feed to gain ratio was observed to be better in
ration and lucerne hay were offered in the

morning and the left over was weighed nextdaytg)—2 group (1.91@.17) as compared to T3
(2.05+0.21) and T1 (2.18+0.13) groups. No

determine the feed intake. Intake of milk, calf*_ "~ ) :
. significant difference observed with respect to feed:
starter and lucerne hay was recorded daily for

each experimental calf. Dry matter in feeds and?®" ratio among the three experimental groups.
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Table 3: Growth performance, dry matter intake and feed to gain ratio in different groups of
experimental calves

Parameter T1 T2 T3 P Value

Growth Performance

Initial body weight (kg) 29.87+3.19 29.20+2.98 29.52+2.97 0.988
Final body weight (kg) 47.88+3.17 49.85+3.01 48.33+2.10 0.875
Total gain (kg) 18.01+£1.02 20.65+2.04 18.81+1.21 0.207
ADG (g) 321.73+18.31 | 368.75%£28.21 | 336.01+21.61 0.207
Dry matter intake (kg)

Milk 21.29+0.57 21.10+0.82 21.19+1.00 0.987
Calf starter 13.20+0.15 13.43+0.39 12.78+0.42 0.430
Lucerne hay 4.77+0.07 4.99+0.09 4.50+0.09 0.912
Total DMI 39.26+2.96 39.52+3.01 38.47+2.66 0.821
Feed: Gain ratio 2.18+0.13 1.91+0.17 2.05+0.21 0.405

Figure 1. Total DMI (kg) and total gain (kg) in Figure 3: Feed: gain ratio in different groups of
different groups of experimental calves

45.00 -

40.00
35.00 4
30.00 |
25.00 4
20.00 - EDMI
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0.00 | i ! .
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Figure 2: The average daily gain (g) in different

groups of experimental calves.
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Though, the calf starter was variabin
TDN contents, the body weight gain was
comparable mainly due to higher intake of lucerne
hay in T2 group. The results of the present study
are in accordance with the study conducted by
Mondal et al. (1996) in HF crossbred calves, but
ADG and total gai in present experiment were
slightly higher than the previous study. Hét al
(2008) reported the ADG in HF bull calves to be
higher (439 g) than the present experiment.
Similarly, in another experiment the ADG was 212
g in crossbred calves when fisheat was used as
source of protein in calf starter (Sahoo and Pathak,
1998).
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Sahoo and Pathak (1994) reported that th€rishnamoorthty U. and Moran J. B. (2011).

source of fodder fed in early life had significant effect Rearing young ruminants on milk
on feed intake and growth response of the calves. It replacers and starter feeds. FAO Animal
has also been suggestdthtt the starter should be Production and Health Manual, Food and
relatively high in readily fermentable carbohydrates Agriculture Organization of the United
but adequate in digestible fibre to support ruminal Nations, Rome.
tissue growth (Greenwoaet al, 1997). Adoption of \jondal B. C., Sahoo A. and Pathbk N. (1996).
dry feed consumption in calves at an early age leads to Effect of feeding grainless calf starter and
early weaning bewse of rapid ruminal metabolic green leguminous fodder with limited milk
development (Quinglgt al, 1991). intake on the growth performance of
The present experiment showed that crossbred calvedndian J. Dairy Sci49:
optimum growth rate in crossbred calves can be 105-108.
achieved by introducing crushed maize grains at th§yingly J. D., Smith Z. P. and Heitmann R. N.
rate of 25 per cent of the calf starter and good (1991). Changes iplasma volatile fatty
quality lucerne hay early in their life. acids in response to weaning and feed
REFERENCES intake in young calves]. Dairy Sci 74:
Anderson K. L., Nagaraja T. G., Morrill J. L., 258263.
Avery T. B., Galitzer S. J. and Boyer J. E.Ranjhan S. K. (1992). Nutrition of river
(1981). Rumen microbial development in buffaloes in south asidn: Tulloh, N. M.
conventionally or early weaned calves. and Holmes, J. H. G., eds. World
Dairy Sci, 64: 12151226. Animal Science C: Productiosystem
Anderson K L., Nagaraja T. G. and Morrill J. L. approach Buffalo production. Elsevier,
(1987). Rumen metabolic development in Amsterdam.
calves weaned conventionally or eally. Sahoo A. and Pathak N. N. (1994). Studies on calf
Dairy Sci, 70: 10031005. rearing on animal protein free calf starter
Greenwood R. H., Morril J. L., Titgemeyer E. C. under faunated and defaunated conditions.
and Kennedy G. A. (1997). A new method National Symposium on environment
of measuring diet absion and its effect related animal feeding stegies, HAU,
on the development of forestomach. Hisar.pp 6.
Dairy Sci, 80; 25342541. Sahoo A. and Pathak N. N. (1998). Comparative
Hill T. M., Bateman H. G., Aldrich J. M. and growth performance of preuminant
Schiotterbeck R. L. (2008). Effects of crossbred calves after replacement of
feeding different carbohydrate sources and fish meal with groundnut cake in the
amounts to young calved. Dairy Sci 91 calf starter.Indian J. Dairy Sci 51:

31283137. 7377.
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ABSTRACT

Two feeding trials one for morning with seven lambs (6 kg initial BW) and evening feeding trial wiénsiambs (5
kg initial BW) were conducted for 100 d and 104 d respectively to determine whether supplementary feedin¢
the performance of lambs and whether time of feeding has any effect on growth rate under Indian grazir
ruminant productio system. Treatments were TO as control i.e. grazing + suckling, T1 graze+ suckle+ 50g

maize per lamb per day and T2 graze+ suckle+ 50g ground maize+ 2% SRNP 4% mineral mixture per lamk
for morning feeding trial and TO as control i.e. grazih suckling, T1= graze+ suckle+ 50g ground maize+ .
SRNP+ 4% mineral mixture per lamb per day for evening feeding trial. The morning supplemented lambs in
their performance by 63% (T1) and 89.54 % (T2) over control group whereas evening suppléambseimproved
their performance by 38.46% over control group. In conclusion, supplements such as energy, SRNP anc
mixture appears promising as a simple means of achieving high ADG under Indian grazing small productior
and evening supplemgation is better than morning supplementation.

Key words: Lamb, Growth, Supplementation, Indian grazing.

Small rumhant produgbn in India is done by Generally supplementary feeding in any form is not
farmers and shepherds by keeping smallpracticed and shepherds rely solely on grazing
manageable flock strength of twenty to thirty adultesources to meet the nutritional requirement of their
parent stock with one breeding ram and theiflock (Mehta et. al. 1995 and Mishra et. al. 2004).
followers. Shepherds generally, take their sheep fdrhis practiceof rearing of small ruminants in India is
grazing throughout the day irdjmining harvested not meeting nutritional requirement of lambs and
agriculture field, road sides and forest area ankence not getting desired body weight gain when the
bring them back in the evening time to their homéarmers ultimately go to sell his animals in the
for night sheltering. The lambs born to the ewes ammarket to meet his day to day expenses. Looking into
sold in the market at an approximate body weighthe abovemethod of small ruminant production
of 1012 kg at 34 m age and this eets out his system in India an attempt was made to study the
regular monthly income. The sale of lambs at aeffect of supplementary feeding on growth
early age serves the dual purpose of meetingerformance of lambs. Two feeding trials were
monthly house hold income and early weaning ofonducted at Instructional livestock farm complex
lambs by sale brings the ewe into heat theirbLFC), Veterinary College Bangale in order to
further conception ah more lamb production per study the effect of supplementary feeding on growth
ewe.The other system of small ruminant productionperformance of lambs and time of feeding.

is keeping Iarger herd generally in thousands MATERIALS AND METHODS
managed by a group of people who migrate fromI'rial | : Seven Bannur lambs of three month age

lace to place in search of pasture and generally sta o . L
_p : b _ o b ) 9 i y V\Xare divided into three groups consisting of two,
in agriculture field during ight time along with the

. . h I i h
herd Dhayar et.al. 2000 and Doriji et. al. 2003) two and three lambs ireach group based on

comparable body weight and age. The experiment
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was a complete block design and flock feedingambs of uniform BW that were equally divided
was practiced using lamb feeders using enclosur@®o two groups with 8 lambs in each group (TO
and partitions. The feeding of lambs was donén=8): Control = Graze+ Suckle, T1 (n=8): Maize
during morning hours at 8.30 AM. The feeding(50g/d)+ Mineral Mixture ( 4% ) + SRNP(2%)+
trial was conducted for 100 days. The lambs of TGraze+ Suckle)

group acted as control and were taken for grazing RESULTS AND DISCUSSION
along with their dam for seven hours per day. Tth'he table shows that there was a clear cut

lambs of treatment 1 (T1) were provided with 50 Lnhancement of performance due to morning

of ground maize along with grazing and suckling. . .
. ~ Ysupplementary feeding of maize alone over
The lambsof treatment 2 (T2) were provided with

control group. T2 showed much better results

50g ground maize+ 2% SRNP+ 4% mineral . .
over control group. An average daily gain of

mixture per lamb per day along with grazing and42.46 g/d was observedn i control group

suckling. The slow release nitrogen prOdu%vhereas it was 69.90 g/d in T1 group and the

I(\/SllRNF,;)II 1S ::‘ cE(;).mmerr}mall prodgc.t (Opt|gL.en. . 01EADG was 80.46 g/d in T2 group. The
S tec lotechnology  Private  Limit performance of T1 group was 63 per cent more

B.angalore,WIncii(lla) bcc;n&stmghof f42| psr Centthan the control group whereas it was 89.54 per
nitrogen. Weekly body weight of lambs WaScent more than the control group in T2 group.

recorded using standard electronic Salter sprim]ghe performance of tth supplementary group

nalance: was quite higher than the control group clearly
Trial Il : Sixteen Bannur lambs of three monthﬁndicating definite advantage of supplementary
age of uniform body weight were divided into tWOfeeding. Comparison between T1 and T2
groups (averge group body weight was 40 kg) syggest 16.27 per cent increase in performance
consisting of eight lamb in each group. All otheryhich is attributed to the mineral mixture and
method of feeding were similar to trial one excepgrNp povided in the feed. Present finding
for the T1 group which was removed here |00ki”9eported match with the findings of
at the clear cut advantage received by T2 groughjvasharnappa et. al. (2014) who also reported

over control. The lambs o0 group acted as petter ADG due to supplementary feeding.
control and were taken for grazing along with
their dam for seven hours F)er day' The lambs 0efffect or satiety factor and also looking at the
treatment 1 (T1) were provided with 50g ground .
i ] ) clea cut advantage of T2 over Tl evening
maize+ 2% SRNP+ 4% mineral mixture per lamb . . . )
) ) i supplements feeding experiment was carried with
per day along with grazing and suckling. The

toedi il q d for 104 d d th only two groups i.e. TO and T1. The analysis of
eedinglrial was conducted for ays and t %ata revealed that the ADG in control group was

dosage of ground ma|ze.wa.s increased t? 759, .69 g/d whereas it was 59.11 g/d in treatment
per lamb from 75 day of trial till the completion of : .
group. There was an incrga in performance by

trial. The feeding time was changed to eveningg ,c per cent due to supplementary feeding and
hours to 4.00 PM was significantly (P <0.05) better than the
Morning feeding trial (Triall) consisted ¢gntrol group. Looking into the expenses
of 7 lambsof uniform body weight that were jhyolved in the feeding and extra gain in body
equally divided into three groups ( TO( N=2):weight, an approximate expenditure of Rs 1.00
Control = Graze+ Suckle, T1( n=2): Maizegn feed an gain a net profit of Rs 8.00 in the
(50g/d)+ Graze+ Suckle, T2:(®): Maize (50g/d)+ form of live body weight gain, considering the
Mineral Mixture (4% ) + Slow release nitrogen cost of maize the primary ingredient to be at
product (SRNP2%)+ Graze+ Suckle) whilers 14.00 per kg and live BW of lambs to be at
Evening feeding trial (Trial 2) consisted of 16Rrs 200.00 per kg at existing market prices.

In order to clear the doubt of gut fill
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Table 1: Average body weight gain of lambs
grams per day (g/d) in morning feeding trial.

Days TO(n=2) 1(n=2) T2(n=3)
7d ADG 18.57 128.57 120.47
29d CADG 68.10 93.62 100.34
43d CADG 72 102.45 116.12
57d CADG 66.67 87.89 107.11
71d CADG 54.23 77.11 94.55
86d CADG 51.10 83.25 94.92
100d CADG 42.46 69.90 80.46

Fig: Graphical representation of growth of
lambs in three different groups

Weight gain of lambs due to supplementary

feeding

16

14 /N/
E-]
g 12 /_/-’:/_’\/ control
;5‘5 10 y ——energy

7 . . . .
3 maize optigen Mim mix
/4

1 3 5 7 9 11 13 15

CONCLUSION

Supplementary feeding if incorporated in the Indian
system of small ruminant production will give
definite advantage over traditional system of sheep

81

Hence supplementation during evening time can be
practised among famers and shepherds rearing
lambs in order to get increased podeight gain
and better price for lambs sold in the market.
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A Study on Genetic Divergence among the Different Sets of Ongole Cattle
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ABSTRACT

The first lactation production and reproduction data on 622 cows belongs to 5 sets of Ongole bulls tested so
Network Project, were analyzed by employing Mahalonobis (1936jtadistics as gr the procedures described t
Singh and Chaudhary (1985) and Basu (1996) to estimate the genetic divergence among the sets. The Me
genetic distances @between the all combinations of sets were highly significant. The calving interval and
lactation milk yield and lactation length contributed 40%, 40% and 20% to the total genetic diversity among t
Two distinct clusters were formed, the first one consisting of sets 1, 2, 3 and 5, while the second cluster Hac
set. The averagB? values were the maximum between tiSeahd 2% 39 and " sets. Out of all combinations, th
maximum divergence was noticed between tharid 3 set and least intra cluster distance was observed betffe
and %" set. The average intra clustiistance of cluster one was 1247.86, while the inter cluster distance betwe:
two clusters was 14044.62.

Kev words: Genetic Diveraence. Mahalonobis. Onaole bulls

Ongole cattle one of the pride breed of Andhranvestigation was undertaken to study the genetic
Pradesh was efficiently used in its breeding tract fadivergence among the different sets of Ongoles
both milk and draught purpose. They are usuallpased on Mahalonobis’[Statistics.

docile; bullocks are powerful and suitable for heavy MATERIALS AND METHODS

work, while females are fair milkers. Ongoles,The data for the present study were collected from
which won laurels all over the world, not onlypedigree and performance records of Ongole cattle
declining in its homeland over the period of imémaintained at Livestock Research Station, Lam
but are subjected to genetic erosion which may bgrm  cattle Breeding farm, Chadalawada,
attributed to indiscriminate cross breeding and fastjyestock Research Station, Mahanandi and
changing socio economic levels of farmers. Thgomposite  Livetock  farm,  Chintaladevi
Indian Council of Agricultural Research (ICAR) maintained under Network Project for improvement
has realized the importance of conservation of thig; ongole cattle where progeny testing programme
unique germplasm and established a Germplas@ going on, Livestock Research Station, Lam farm
Centre with elite amals at Lam farm, Guntur and 35 3 main centre. The data on age at first calving,
its associate herds for undertaking the progenytal lactation milk yield, lamtion length, service
testing program to produce the elite bulls and cowseriod, gestation period, dry period and calving
for supply to the field. The progeny testinginterval were utilized for the multivariate analysis
programme was initiated during the year 1986 angfter adjusting the data for significant effects of
so far, five sets of bulls havgeen progeny tested. farm, period of calving and season of calving as per
Relative superiority or inferiority of different Harvey (1976). The adjustedata were used for the
groups based on singl e efifmdiontof GeRelcOdiverdefc® BnfoRgetRet fivel
real differences among them. To compare differenfets of bulls tested so far in the Network Project, by
groups, some important characters have t0 R&mploying Mahalonobis (1936)Btatistics as per
combined. Mahalonobis Tstatisticsconsider more  the procedures described by Singh and Chaudhary
than one trait simultaneously for estimation of19g85) and Basu (1996).

divergence among the different groups. The present
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Statistical Analysis Testing the presence of differences, where p is the total number of
divergence The estimates of variance andcharacters. Percent contribution of a character to
covariance from the various traits considered in thiotal divergence was estimated by counting the
present study were obtained from an analysis afumber of times the character was first ranked and
variance and covariance using the following modelthe percent contribution was computed taking

Yij= ¢€;+%§ S 10=100.
Where, _ o _ . Grouping of various sets into different clusters:
Yyis the ' observation orifiset ¢, grouping of the sets into various clusters,
e= overall mean Tocherds method was followed

— h
S= effect of I' set criterion used was the sets belonging to the same

&= random error, assumed to be normally anfyster should have smaller?value than those
independently distributed with mean zero anq)elonging to diffeent clusters

varil azen ce d Estimation of Intra and inter cluster distances

Estimation of magnitude of divergece: The rpe intra cluster Bvalues were calculated using
transformation of the character mean of th‘?ollowing formula

population to uncorrelated variables was done using B 7
the pivotal condensation method? Ralues were N

calculated as the sum of the differences of sets over Where, E 7 is the sum of intecluster
the transformed variables. The Balues between gistances between all possibleombinations of set

two sets were estimated as groupsincluded in the clusters N is the number of
2 _ ij . . . .
D= B X" dd, combinations of distances. The inter clustef D

Where, values were computed by the following formula
d; is the difference between the mean values of E
population for the"! trait. iy
dj is the difference between the mean values of
B t -
population for the T trait. . ) distances between set groups of clusters gisdhe
The F value obtained for a pair of number segroups of cluster
population is taken as the calcat ed v &l ues of o y .
) ) T . N, was number of set groups in cluster i
and is tested for its significance against the , .
) n; was number of set groups in cluster j
tabul at ed “ for pldegeess ofoffeedaen, RESULTS AND DISCUSSION
where p is the number of characters considered in _ _
the multivariate analysis. Analysis of variance (Table 1) revealed that out of

Contribution of individual character to overall sever_l trait§ ’ r_1ame|y agt_a at first calving, _total
D? value: Contibution of individual characters to Iact.atlon mik. y|eld,. lactation lehgth’ gestatpn
the total divergence was estimated as avera@e Ber'Od’ service p(_anoq, dry period and calving
values for each character over all the comparisoﬁ@terval’ the genetic differences among sets were
calculated and rank total was calculated. In thgignificant for calving interval only. The analysis

present study five sets were under study and only dispersion  revealed  significant gen.etlc
ten combinations werepossible. In all the ifferences between theets when all the traits

combinations, each character was ranked on tﬁ:é)n&dered simultaneously (Table 2).

Wh e r e wasZtile sum of intetluster

basis of Relative Diversities The relative diversities ()
d=Yii - Yki arranged in ascending order, for each set, is
Where, presented in Table 3. The test of significance
d; is the differences irvalue of the} and revealed that the Pralues were highly significa

k" set for thel character between all the sets. The relative divergence was

Rank one was given to the h|ghest meaﬂ]e maximum between the first and fourth set of

difference and rank p to the vest mean bulls (22797.96), while it was the minimum
between ¥ and & set (139.28).
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Table 1. Analysis of variance for first lactation

traits
Mean sum of square
sets (d.f= 4) error (d.f=617)
AFC 83777.24 130626.83
LMY 137026.25 81935.81
LL 5437.16 6241.22
GP 44.82 62.01
SP 5958.20 15371.06
DP 3590.37 18376.68
Cl 92821.40 15309.81
AFC 83777.24 130626.83
“Significant at PO 0.

Table 2. Analysis évariance for Dispersion

Mean
Sum of sum
Source| d.f squares of F value
squares
2.09E | 5.21265E -
Sets | 4 27 496 108998.04
2.95E | 4.78233E
Error | 617 +o4 +21 -
“Significant at
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Contribution of Individual Traits to the D ?
value: The nature ofriter set group diversities was
studied in terms of the contribution of each trait to
the overall diversity and the results so obtained are
presented in Table 4. The contents of the Table 4
revealed that the calving interval and total lactation
milk yield, and lactation length contributed 40%,
40% and 20% to the diversity among the sets, while
age at first calving, gestation period, service period,
and dry period did not contribute to the diversity
which indicates the relative importance of the first
three taits in the genetic diversity between the sets
under study.

Cluster formation: The clusters were formed by

Tocherds met hod to know

0 1similarities among the different sets. Two distinct

clusters were formed. Cluster one includég 2

3 and %" sets, while the second cluster had only
set 4 which clearly indicated that the set 4 was
distinctly differed from rest of the sets.

Intra and Inter Cluster Distances: The intra
cluster [ indicated that the genetic divergence was
maximum between % and 3 set (3411.22) and
minimum between ¥ and %' set (139.28) within

PO 0. O lthe f'cluster. The average intra cluster distance of

Table 3. Standardized squared Mahalonobis distances Pbetween the sets arrangeth ascending

order
Setl Set 2 Set3 Set4 Set5
2075.99 (5) 139.28" (5) 17069 (5) 8573.82 (3) 170.69 (3)
3411.22°(3) 594.91" (3) 594.91° (2) 11121.76 (5) 1158.12° (2)

13684.95 (2)

1158.17 (1)

3411.27° (1)

13684.95 (2) 2075.99 (1)

22797.96 (4)

13684.95 (4)

8573.87 (4)

22797.96 (1) 11121.76 (4)

Significant atP O 0 Fidures in parentheses are set numbers

Table 4. Contribution of individual traits towards the divergence

Age at | Total Lactation | Gestation| Service| Dry | Calving | Total
first | Lactation| length period | period | period | interval
calving milk
yield
Number of times
appearing first in 0 4 2 0 0 0 4 10
ranking
Percent
contribution 0 40 20 0 0 0 40 100

t he
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cluster one was 1247.86, while the inter clusteHarvey W R 1976. Least squares analysf data

distance between the two clusters was 14044.62. with unequal suiglass numbers. A.R.S.,
The intra cluter distance for the cluster 2 could not 2028 U.S. Department of Agriculture.
be estimated since it contains only one set. Mahalonobis P C, 1936. On the generalised
distances in Statistics. Proceedings of
REFERENCES Natural Institute of Sciences. 2:4%.
Basu S B 1996. Quantitative Genetics Researddingh R K and Choudhary B D 1985. Biometrical
Technigue. Kalyani Publishers. Hyderabad, methods in quantitative Genetic Analysis,

AP. Kalyani publications, New Delhi.
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Occurrence of Probioticlactic isolates in unbranded and branded dahi available in
Bengaluru market
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ABSTRACT

Dahi, a popular fermented milk product of India, is known to have mixed flora of lactic acid bacteria and s
these bacteria may possess probiotic properties. There is a growing awareness ofhtHeehefils of consuming
probiotics. The present study was undertaken to find out the presence of both probiotic @ndbiudit lactic

cultures in the market dahi samples.total of 15 lactic isolates were obtained and after subjecting ther
biochemi@l, genotypicand probiotic tests, only four isolatEsind belongedo probiotic groupTheywere identified

as Lactococcus lactisssp lactis LC1, Streptococcus thermophillu$§T1l, Leuconostoc mesenteroidessp.

mesenteroidesEU1 andLactobacillus fermetumLB4.

Key words: Bengaluru, Dahi, Probiotic, Lactic acid bacteria.

Milk is a highly perishable food and thereforevaries with unbranded and branded samgad
cannot be stored for longer period. Fermentation ihis may be due to the storage conditions or the
among the methods of preserving milk nutrientsgultures inoculated. There are very few reports
thus fermented milk products play a vital role in thesuggesting the presence of probiotic cultures in the
human food. Dahi, an Indian fermented milkmatket samples of dahi sold in India.

product has mixed strains of lactic cultures, such as MATERIALS AND METHODS

lactococcj  streptococci, leuconostoc  and
lactobacilli. Lactic acid bacteria (LAB) are a group
of microaerophillic, gram positive cultures
fermenting lactose to produce primarily lactic acid.

bioti Accor(:;n? tg the FAO/ WH(; (I2t007) Plating of samples: The samples were setial
probiotics are defined as mono or mixed cuftures c)éi!uted and the required dilutions were plated usin

ndl ! vte mi tC ' ofo ' gha nt ?tms thwméufrarl] ’Redwéha%kn La&o%emellggr' (ﬁFiCEAf) Gfor
adequate amounts confer a heanefit on the lactococci with incubation at 30°C and MRS agar

host o. Billions of bafcter|q. 'P a tt..%.hum
. ) . or lactobacilli and leuconostoc with incubation at
digestive tract and these bacteria are referred to §'7°C and 30°C respectively for 24 to 48 h

the gut flora.Maity and Misra (2009) have shown ] o

thatthe gut flora consists of more than 400 different ~ Further the fist dilution samples were
species or types of beneficial/hauhbacteria. One subjected to a .heat treatment of 630(? for 30 min
way of maintaining balance between the beneficid"d then. plating on M aga-lr o |sqlateS.
and harmful bacteria in the gut is to consume (Ljpermop_hlllys Plates were incubatedn an
source of probiotics (beneficial bacteria) that can b@naeroblc jarat 3FC for 24 t0 48 houtsAfter

introduced into the digestive tract through thSnumeration, colonies were selected base?' eh th
probiotic food(Maity and Misra, 2009) morphology and transferred as well as maintained

. . . in respective broth media.
The primary role of LAB in dahi is to

produce lactic acid followed by development of After pu_rification, acid and pile tolerance
flavour, body and texture by producingteStS were carried out on these isolates as per
exopolysaccharides and tertiary function Ofstandarq procedures (Harrlgan, 199_8) while
producing various aromatic compounds such a%enoﬁyplc test was carried ouls descrllkxdz- by
diacetyl, acetaldehyde, alcohols and aq(Bamime Pospiech and Neumann (1995). Probiotic tests
and Robinson, 1999). The LAB occurring in Olahinamely acid tolerance and bile salt tolerance were

Dahi samples:Both branded and unbranded (four

each) dahi samples were collected aseptically from
various markets of Bengaluru and were coded
accordingly.

an
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carried out as per the protocol developedUdigrk
et al(1994) and Gillinanekt al (1984)

RESULTS AND DISCUSSION

Enumeration of lactic acid bacteria from dahi
samples: The viable log, count for lactococci in
unbranded dahi samples revealed that thg tomint
of Lactococci, S. thermophillus Leuconostoc and

Isolation & phenotypic identity of lactic acid

bacterial isolates from dahi samplesA total of 24

LAB isolates (Table 2) were picked from the
respective selective agar media. Out of 24 lactic
isolates, 8 were having circular, smooth colonies
from NRCLA plates incubated at 30°C, they were
considered as lactococci; while other 8 isolates

Lactobacilli ranged from 4.80 to 6.00, 5.20 to 5.70.°°KiNg smooth, creamy from NRCLA plates
incubated at 37°C were streptococci. Opaque or

5.16 to 5.60 and 5.39 to 6.11 respectivelyereas for
transparent, glistening colonies of 2 isolates picked

the branded dahi the same viabledapunts of range
up from MRS (Mann Rogosa Sharpe) plate

5.20 to 6.00; 5.20 to 5.99; 5.14 to 5.70 and 5.14 { bated at 30°C | . d subsurf
5.60 respectivelyit may be seen in Table 1 that {pg incubated a were leuconostoc and subsurtace,

L . oval shaped colonies of 6olates from MRS agar
counts of lactobacilli were highest followed by lat incubated at 37°C lactobacilli. Duri
lactococci. It is also observetiat theLAB counts P are> Incubated a were factobacifll. uring

obtained in unbranded and bdad dahi samples the first tra;sf;ar of3co|fo|n|ets from :he Ipl;ates t(; t:ef
di ffered si gnThése ceaultstaleyin r? &i%%e r(ls)gs?t 0 hac oc(:jocca IfSOTES a:t]h c(;
agreement witloy Mohanaret al (1983), reported the streptococcal Isolates showed very faint gro an
. . . hence not used in furér study. The lactic acid

predominance of lactobacilli ranging from 7x16 o ) _

. bacterial isolates obtained from dahi samples were
3x1CFcfu/ml followed by streptococci of 0 to ded LClto LCS - ST 1to ST 2 - LEU 1 ¢
2x1Ccfu/ml in 15 domestic dahi sames collected coded as ° ' 0 ' °

from Bengaluru. While, Pradeep (2007) found‘EU2 and LBl to LB6 for Iact<')c.:o.ccal,
streptococcal, leuconostoc and lactobacilli isolates

predominance of viable lactococci followed by tivel q henot v clak q
lactobacilli and leuconostoc among four domestic dahl espectively and were phenotypically creeaize

samples collected from Bengaluru. A similar study b% Sctéiczgﬁﬁcu ,S. thermophillus leuconostoc and
Rajasekhaet al (2013) recorded the predoraince of

leuconostocs of 4.54 (legfu/g) followed by Growth and acid production of the isolates in
lactobacilli of 4.20, lactococci of 3.71 and streptococdfilk: All the isolates were incubated in milk to

of 3.22 in domestic dahi samples from Bengalur@Ssess their ability to grow and produce acid. These
market. isolates,5 of lactococci, 2 of septococci, 2 of

Table 1:Enumeration of log counts of lactic acid bacteria from Unbranded and branded dahi
samples of Bengaluru market

Log counts of lactic acid bacteria fromUnbranded and brandeddahi samples of Bengaluru market |
Codes of dahi Lactococci S. thermophilus Leuconostoc Lactobacilli E, 8
samples 8

Viable Count expressed as logcfu/g .
uD1 6.00 5.70 5.60 6.11
ubD2 4.80 5.70 5.60 5.66
uD3 5.44 5.20 5.16 5.40
uD4 5.44 5.49 5.30 5.39
Mean value 6.0000" 4.8006 5.4406 5.4406
F-value 35.72 5.56 4.87 16.90
BD5 6.00 5.80 5.70 5.60 0.49
BD6 5.70 5.99 5.30 5.14
BD7 5.20 5.60 5.40 5.50
BD8 5.54 5.20 5.14 5.30
Mean value 6.000¢ 5.7000" 5.200¢ 5.5400"
F-value 11.07 11.67 5.54 4.21

Note: UD: unbranded; BD: branded; CD: Critical lBitnce.
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Table 2: Identification of the lactic acid bacterial isolates obtained from dahi samples:

S| No. Genus Isolate code Isolate identity
LC1,LC2,LC3 & LC4 Lac.lactisssp Lactis
1 Lactococcus ) . . .
LC5 Lac. lactissg.lactis bv. Diacetylactis
2 Streptococcus | ST1 and ST2 S. thermophilus
3 Leuconostoc LEU1 and LEU2 L. mesenteroidessp Mesenteroides
4 Lactobacillus ::gé LB2, LB3, LB4, LBS & Lb. Fermentum

leuconostoc and 6 of lactobacilli isolates, curdledlactobacillus isolate. The viable amt of
the milk within 8 h with titratable acidity of 0.52 to probiotic lactic isolates ranged from 2.68 to 4.41
1.12% LA and Direct Microscopic Count (DMC) log;o/ml in acid broth of pH 2.0 while in 4% bile
ranged between 7.30 and 8.30 kfu/ml. A study based broth, the counts were 2.36 to 4.25
by Deepa (2011) showed th&t thermohilus (6 log;o/ml (Table 3). Among the probiotic lactic
isolates) set the heat treated whole milk in 8 hrsisolates that produced slime, LB4 was most
produced lactic acid of 0.670.69% with DMC of tolerant isolatdor both acid and bile followed by
8.67-8.69 logy/g; while Rajasekhaet al (2013), LC1, ST1 and LEU1 indicating their adhesion
found that sterile skim milk inoculated with wild property to intestinal epithelial cells.

strains  of Lactobacillus isolates producedmore  Tapje 3: Acid and bile tolerance of the lactic acid

lactic acid (0.501 0.68%) and DMC (7.41 8.17  pacterial isolates obtained from dahi samples
logi/g) among the 8 lactic isolates obtained from

the samples of unbranded dahi. Isolate number gtl:(lec:ance E)Illgrance
Genotypic identification of Lactic acid bacteria Lactococcal isolate
isolates After the phenotypic identification of all LC1 + +
the four purified LAB isolates were named as LC2 i i
L.lactis ssp.lactis (LC1 to LC4) andLactococcus
lactis ssp.diacetylactisLC5; streptococcal isolates LC3 - -
of S. thermophillusas ST1 and ST2; Leuconostoc LC4 - -
isolates ofLeuconostoc mesenteroidesp.lactis as LC5 - -
LEUI and LEUZ; lactobaktus of L. fermentumas | g thermophilusisolates
LB1 to LB6 and the same identification wag ST1 + +
confirmed through genotyping as shown in Table 2: p— - -
Acid and bile tolerance of the lactic acid -

L . . .| Leuconostoc isolates
bacterial isolates obtained from dahi samples:
After the preliminary round of identification LEU1 + +
tr ough Gramdés stainingd; clEVZ2a | asjle +tes|t, - | i|t mus
milk reaction and slime production on sucrose | actobacilli isolates
agar, the isolates were tested for thevitno acid LB1 ] ]
and bile tolerance to determine the probioti¢ LB2 i i
nature. Out of 15 isolates, only 4 showed the
probiotic nature byshowing viable count even in LB3 - -
acid and bile for an incubation of 2 and 4 Hh LB4 + +
respectively. The probiotic lactic isolates were LB5 - -
LC1, a lactococcal isolate; ST1, a streptococcal LB6 . .

isolate; LEU1, a leuconostoc isolate and LB4, &5t e : 6 +h vefo dcGudotwde eNo ; gr oWt h
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Among probiotic isolates, LEU1 showed Gillinand, S. E., Staley, T. E. and Buch, L. J.,

statistically significant difference in acid tolerance (1984). Importance of bile tolerance of
when compared with LC1, ST1 and LB4. With lactobacillus acidophilus used as a
respect to bile tolerance, ST1 and LEU1 showed dietary adjunct.J. Dairy Sci, 67 : 3041
statistically significant difference vwem compared 3051.
with LC1 and LB4. Harrigan, (1998). Laboratory methods in food and
CONCULUSION dairy microbiology. Dept. of Sci., Reading
Dahi samples collected from Bengaluru showed the Uni,, Reading. Academic press Inc.
presence of lactic acid bacteria and some isolates of (London) Ltd. U.K.
LAB possessed probiotic property. This studyMohanan, K.R., Shankar P.A. and Laxminarayana
clearly demonstrated that field samples of dahi do H., (1983). Growth and acid production of
possess probiie strains of lactic cultures; but, their dahi starter cultures at Sedptimum
counts in branded and unbranded dahi samples temperatured. Dairy Sci, 3: 177181.
were less than the standards prescribed. Further gty TK, and Misra A. K., (2009). Probiotics and
study also revealed that these probiotic strains human health: synoptic review. AJFAND
survive under field conditions and their presence in online: 9:1780-1796.

field samplessuggest the stability of these strainsIDOSIOiech A
and consumers may be benefitted by consuming L
such probiotic dahi samples.

and Neumann, B., (1995). A
versatile quickprep of genomic DN
from Grampositive bacteria. Trends
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Efficacy of Doramectin in Rabbit Affected with Scabie$ A Case Report
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ABSTRACT
Sarcoptes scabienfestation in rabbits resulis crusted lesions on nose, ear pinna, lips and legs. Routine treai
schedule involves usage of gamma BHC and benzyl benzoate topically or injecting ivermectin once in a we
weeks. In the present case 6 rabbits were infested with scabies aeteatreated with single dose of doramect
Complete recovery was seen in 4 weeks after the treatment. The present case suggests the usage of dorame
line of therapy against scabies in rabbits.

Keywords: Scabies, Rabbits, Doramectin and Sirdpse.

In fur bearing aimals like rabbits, dermatalogical since 2 days. Skin scrapings from the lesions were
problems are a common occurrence. In adult rabbitollected and examined under miarope. One to

as well as in young bunnies ear mite and mang@o mites per microscopic field was observed.

infestation had been reported as one of the comm@&ased on clinical history, distribution pattern of

skin diseases (Siegmund, 1979parcoptic scabiei lesions, clinical observation and detection of

infestation is a verycommon and wide spread sarcoptes mite in skin scrapings, it was confirmed
problem in rabbit colonies caused I8arcoptic asSarcoptic scabiei var cuniculiafestation.

scabiei var cuniculis Rabbits affected by scabiespF

have crusty lesion on face, ear pinna, legs and theye _—
suffer from weight loss. As scabies in rabbitry is afes ===
important zoonotic diseasdt should be treated &

immediately (Aielloet al, 1998 : Soulsby, 1982).
Avermectin group of drugs are indicated forl
treating scabies. The avermectin drug include§ss
ivermectin,  doramectin, eprinomectin  and_S '
salamectin. Doramectin has been reported as t
sak and effective drug for treating scabies i
rabbits (Jayakumaet al, 1999). In the present
study, six rabbits of a backyard rabbitry suffering
from scabies were treated with doramectin
Efficacy of doramectin in treating scabies affecting
rabbits underfield condition is reported in the

present paper.

Fig. 1: Lesions on nostrils, ear pinna and lip
All the rabbits were administered with
] ] ) single dose of doramectin at the dose rate of
Six rabbits belonging to a farmer Of1mg/kg body weight subcutaneously. After75
Beechagondanahalli village, Hassan taluk, Hass%ysl crusts fell off and healthy reddish skin was
district, Karnataka raised in backyard Were, iod in affeted areas. Complete recovery was
presented at Veterinary Dispensary, Anathi with thgeen four weeks after the treatment (Fig. 2).
history of itching sine 510 days. Clinical Further, absence of mites upon microscopic

examination revealed slight alopecia along W'%xamination of skin scrapings of recovered rabbits

encrusted lesions on nose, lips, face and edges (%fnfirmed the recovery. No adverse effects had

ear pinna (Fig. 1). Three of them were anorectiBe(_}n noticed
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Since doramectin do not cross bldar@in barrier, it
has a low mammalian toxicity (Brandest al,
1991). Considering the outcome of the present
report, doramectin can be considered as the first
line of therapy in treating scabies in rabbits.
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Treatment of SarcopticMange in a Crossbred HF Cow with Ivermectin and
Topical Herbal Preparation
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ABSTRACT

An adult crosbred HF cow with severe itching, hairfall, alopecic skin lesion around the eyes, neck, shoulder ar
was presented to Teaching Veterinary Clinical Complex, Veterinary College, Hassan. The examination
scrapings from the affected areas revealat@tic scabies mites. The cow was successfully treated with parel
Ivermectin and application of topical herbal paste of lemon, garlic and turmeric.

Key words: Mange,Sarcoptes scabieliyermectin, Herbal paste

The epidermal miteSarcoptes scabiei var boyis as per the standard lab procedures. Based on the
causes sar@iic mange in cattle and infests otherobservation of mitesnder microscopy which were
livestock likesheep, pigs etc. and also humabhés  small, roughly circular with short legs especially
contagious and disease transmission occurs directlye third and fourth pairs which did not extend
from animatto-animal. Peak outbreaks arebeyond the body margin and triangular scales on
observed in late winter and early spring. Theurface, the cow was diagnosed wi8arcoptes
affected animals suffefrom intensepruritis with  scabieiinfestation. The cow was t@&ed with Inj.
initial appearance of erythema and red papules amdermectin (Hitek) @ 0.2 mg/kg b wt., SC, weekly
later followed by vigorouscratching biting and for 2 weeks and topical herbal paste consisting of
rubbing the affected parts which results in thinningemon, garlic and turmeric for 15 days.

and broken hairs (Kaznét al. 2009). Further self The clinical findings in the present study
inflicted trauma leadso invasion with secondary gre in agreement with Kazmét al. (2009) and

bacteria. Other skin lesions like keratinization*_a\,enge andSmith (1983). The haematological
thickening of skin, exudation and alopecia of thgyajuation revealed slightly decreased TLC values
affected areas are also observed (Lavenge a'('?bOO/cumm) with neutropenia (8 %) and
Smith 1983). The disease results vieight 10s$  eosinophilia (12%). The eosinophilia might be due
reduction in milk production and weakness. o parasitic infestation, allergic based inflammation
Diagnosiss mainly based on examination skin  (kazmiet al. 2009) and antige antibody reactions
scrapings for Sarcoptic mites in the skin. The blood biochemical evaluation

A six year oldcross bred Holstein Freshenrevealed low total plasma proteins (5.5 gm/dl),
cow was presented to Teaching Veterinary Clinicahlbumin (1.8 gm/dl) and higher globulin (3.7 gm/dI)
Complex, Veterinary College, Hassan with avalues. The decrease in total protein might be due
history of severe itching, haifall and thickened to dietary protein deficiency, due teduced feed
scaly skin. Clinical examination revealed scalyjntake and intense pruritis. The elevation in the
crusty and focal alopecic skin lesions around thglobulins might be due to antigenic stimulation
eyes, face, neck, shoulder and head. Skin was algbserved in chronic inflammatory conditions. The
found wrinkled and thickened with plagues ofpresent observations are in agreement with
keratinous crusts in the neck region. Ramaprabhet al.(2001).

Blood sample and deep skin scrapings On treatment with Ivermecti and
from edges of skin lesions were collected from thapplication of herbal paste of lemon, garlic and
cow and subjected to haemdtimchemical (Jain, turmeric, the pruritis was reduced by} day and
1996) and microscopic examinations respectivelgood clinical recovery of cow on healing of skin

Assistant Professor, Department of Veterinary Medicine, Veterinatggeo Bangalore
%professor and Head, Department of TVCC, Veterinary College, Bangalore
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lesions was observed within 15 days. Lavenge anthin, N.C. 1996. Schal mbés Veterinar
Smith (1983) and Solet al. (1987) successfully Haematology. 8 Ed. Philadeiphia, Lea

treaded scarcoptic mange in cattle on using and Febringer.

Ivermectin. Dustur (1960) and Nadkarni (1976) gyenge C, Smith HJ. 1983. Treatment of

reported acaricidal effect of lemon and turmeric sarcoptic mange in canadian cattle with

respectively on ticks and mites. Dwivedi and Ivermectin. Canad Veterin J.24:389

Sharma (1985 and 1986) reported the miticidal 391.

propertlles of g.arll(-: anql SU.CS}-EfU”y .treated Nadkarni KM. 1976. Indian Materia Medica 1.3rd
sarcoptic mange in pigs using similar topical herbal ed. Bombay: Popular Prakasan

paste consisting of garlic, onion, lemon extracts, ) )
turmeric powder and camphor in kharanj oil. Rampabhu, R A., Subramanian, M., Nambi, A.
P., Prathaban, S and Dhanapalan, P.

2001. Concurrent  sarcoptic and
psoroptic mange infestation in Bubalus
bubalis - a case report.Veterinarski

The parenteral Ivermectin and application
of topical herbal paste of lemon, garlic and turime
was found to be effective in the treatment of

Sarcoptic mange in cattle Arhiv 71 (1), 5356.
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Dystociadue to DicephalusMonster Condition in HF Crossbred Cow
A Case Report
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ABSTRACT

A case of dicephalus monster reportecaitiF crossbred cow was presented to the Veterinary Dispensary, C
Hassan District of Karnataka state. The calf was a fully grown dead male monster with dicephalus conditi
common finding with dicephalus was both the heads were facing in opdwsitéon and were continued to a sing
neck leading to single thorax, two forelimbs (dibrachius), two hind limbs and one tail (unicaudatus).

Keywords: Dicephalus monster, dystocia, HF crossbred cow

Dystocia is a major cause of economic loss to thgortion but caudally both heads were attached
dairy farmer. There are many reasons for dystocigogether (Fig 1). On postmortem examination, the
Fetal anomalies, monstrosities are common causeonster calf was found to be attached at the
of dystocia in bovines. The prolonged dystocia istlanteoccipital joint. A hypertrophy of heads was

dangerous fo the survival of the cow due to observed. In the thorax, congested lungs were
complications like rupture and hemorrhages obbserved. Diaphragm was fully developed. The
uterus Yidya Sagaet al.,2011) stomach, intestine, kidney and gall bladder were

Congenital defect present at birth mayobserved normal.
affect a single structure or function, or entiregsit -
system, or part of several systems (Marrow, 1980).
Duplication of cranial part of the foetus is more_.
common than the caudal parts (Roberts, 197
These duplications may arise during the primitive
streak elongation or regression (Noden and D
Lahunta, 1984). Monstroglia in bovine often leads
to dystocia andcaesarian section as the most-
common sequelae (Sharma, 2006). Here is
uncommon case of dicephalus, biatlanticus,
tetraopthalmus, and unicaudatus. :

CASE HISTORY AND CLINICAL i Wi / -
OBSERVATIONS Fig. 1. Photograph showing the single body with

A full term HF crossbred cow was presented to the duplicated heads of the calf
Veterinary Dispesory Gorur, Hassan District of DISCUSSION

Karnataka state, with a history of labor pain Sinc@onsidering the severity of the case andkla¢

24 hours. The cow was alert with moist muzzle angdpace within the vagina and vestibule, the caesarean
healthy body condition. The rectal temperature Wagection was performed for delivery of the foetus.
recorded as 100° F. The reddish and slightly foufhe dead male monster foetus was delivered
smelling discharge wasoticed from the vulva. through the caesarean section. The monster had two
Fetal forelimbs protruded from the vulva. Vulvapeads (dicephalus), each head having separate
was edematous and vaginal mucus membrane Wasstrils two eyes (tetraopthalmus) and two ears.
congested. Peraginal examination revealed thatThe heads articulated with two atlas bones

the foetus was in anterior longitudinal presentationpjatlanticus) free from each other but fused at their
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vertebra (Fig 2). Similar findings were reported irknown causes are prenatal infection with a virus,
buffalo by Rajuet al (2000). poisons ingested by mother, vitamin deficiency
(Vitamin A and folic acid), geetic factors and/or
combination of these factors. Assisted conception
techniques such as In Vitro Fertilization aimta-
cytoplasmic sperm injection (ICSinay be a factor
(Romeroet al.,1988).

Based on the gross anatomical findings,
this malformation was classified as dicephalus. As
in this case, embryonic duplications are of great
importance since they are usually associated with
dystocia and reproductive wastage (Dennis, 1975).
Embryonic duplications have been most commonly
reported in cattle (1 in every 100,000 births), but
Fig.2 Morphologic view of the heads less commonly in other ruminants (Roberts, 1986).

Dystocia due to dicephalus monostomus ir;rhe speific etiology is usually not known, but

netic f rs or environmental f rs or h
a crossbred cow has also been reported k%? efic factors or environmental factors or bot

Nakhashiet al. (2006). In the present case the tWOhave .been implicated. Toxic plants, trace elements,
nfectious agents and physical agents such as

heads were continued to a single neck leading {8

single horax, two forelimbs (dibrachius), two hind hy;lz)erthermla, Iundue pressur(.a d.ur!ng hrectal
limbs and one tail (unicaudatus). palpation m_ear;_/.pregmmy and |rrad|a_t|on ave
also been identified as teratogens in the cow

. Thel genetic ang/or e.r;fvwonm(fentall faCtorS(Saperstein, 2002). Other possible etiological
affect development during different feta Stagesagents include nutritional deficiencies, endocrine

The embryo IS re5|st.ant to agents that can Caua%turbances, extremes of temperature during
congenital malformations (teratogengp to 14th pregnancy, drugs and chemicals (Smocal.

day of gestation in cattle i.e. period of attachmer%lo) The formation of a normal foetus is
which becomes highly susceptible to teratogen%lependent on complex intracellular, intercellular

Sl.Jt.)sequer)tIy, suscept|b|I|t¥ decrea§es as W& tissue temporapacial interactions. In cases
critical periods of the formation of various organs e no teratogenic agent is implicated, abnormal

arel passed; the fF’et“S becomes Increas'ng&fevelopment may be due to failure of gene control,
resistant to teratogenic factors during later stages Pe{ilure of cellular and tissue interactions or local

devt()alopment. During = the flrst IWheelka O: environmental effects on gene expression (Smolec
embryogenes!s, a te_rato%en can be let a_i urt]' ﬂé? al, 2010). The etiology of the abnormality in
embryo  survives, it will not necessarily aVepresent case could not be ascertained, but it is

malform_zt.ll_ons. After the pgrloi of _rrr\]axmumh speculated to be due to environmental factors, toxic
susceptibility, adratogen can interfere with growt plantsor infectious agents (or a combination of any

but does not directly affect organogeneitebyl of these) since the cow was allowed to graze freely

and Simpson, 2008) before and during pregnancy.
PossibleEtiological Factors: Conjoined twins may Embryological Basis This is a very rare condition

be caused by a number of factors, being influenceadnd accounts for-2% of monozygotic twins. The

by. genetic and environmental condltpns. It ISembryonic disk starts to défentiate on the 13th
bdieved that these factors are responsible for t

i ] ) hgay. If the split occurs after day 13, then the twins
failure of twins to separate after the™®8ay after

tertilizati i | will share body parts in addition to sharing their
ertilization (Srivastveet al, 2008). Jones and Hunt chorion and amnion (Finberg, 1994). However,

(1983) stated that many congenital anomalies aome studies provide convincing evidence that they

essentially unknown; however, the importanta" result from the secondary am of two
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originally separate monovular embryonic discslimited information available, causes of this
This fusion theory seems to be confirmed by theporadic case cannot be determined.

adjustments to union and the pattern and incidence REFERENCES
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Mange Infestation in Pigs and its Successful Treatment
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ABSTRACT

Sarcoptic mange is the most common external parasite of pigs-wididd Around 6 pigs which showed signs of sk
infection likefrequent head shaking, severe rubbing of the skin against the sides of the pen, presence of thick .
like lesions on the ear, along the sides and top of the neck, elbows and front gheshotksat Instructional
Livestock Farm Complex, Veterinary college, Hassan were examined and diagnosed as Sarcoptic Mange bas:
scrapping examinatioriThere was also decrease in feed intake, restlessness and the affected pigs had p
condtion. The treatment was initiated with Doramectin injection @ 0.3 mg/kg b.wt twice at an interval of 10 d:
i/m route. All the pigs showed drastic improvement in skin condition after 2 injections of doramectin.

Key Words: Sarcoptic Mange, Pigs, Bamectin

Mange is a parasitic disease of skin caused by ohead shaking, severe rubbing of the skin against the
of the two mites eitherSarcoptes scabieior sides of the pen, hair are often shed away leaving
Demodex phylloides. Sarcoptic mange is causeohre patches and thick asbestos like lesionshen t
by Sarcoptes scabievar suis which is the most ear, along the sides and top of the neck, elbows and
common external pasite of pigs worldwide. It front parts of the hocks. There was also decrease in
affects pigs of any breed and age. Infestations witleed intake, restlessness and the affected pigs had
mites are technically called ascariosis or poor skin condition.

acariasis, both in animals and humans. There are DIAGNOSIS

speciesspecific strains that attack cattle, SheepBased on the above clinical signs the disease was

goats anq also humansAs.a general rule, pig diagnosd as Mange infestation in pigs and was
mange mites are not contagious for cattle, sheep, OF nfirmed by skin scrapping examination. Skin
humans and vicegersa. As all mite species, pig

scrappings were collected from inner aspect of the

mange mites also spend their whole life on the hosé.ar and processed by both direct and indirect

The mites dig tunnels beneath the skin. Their

iva h rent digesti that dissol method. Sarcoptic mange was clearly visible in
sailva has potent digestiveiaymes that diSSOVE ) direct and indirect ethod of skin scrapping

the skin tissues and feed on the resulting liquids,

] ) . examinations. Smets and Vercruysse (2000)
They do not suck blood.Sarcoptic scabei var suis . o
reported that detection of mites in pig ears seems to

is the most important because it is irritant an% . . . .
; ) ) e useful in diagnosis of scabies. Other diseases
uncomfortable for the pig, causing it to rub anq . . .
) e hat might be confused with mange include greasy
damage the skin. It significagtidepresses growth . . .
o . pig disease, swine pox and sun burn.
rate and feed efficiency. Mange can result in a
reduction of 5 to 10% in feed conversion efficiency TREATMENT AND DISCUSSION
and weight gain (Australian Pig Health MonitoringAll affected 6 pigs were injected with Doramectin
User Guide). Pigs affected with sarcoptic mange 4tjection ((Dectomax®, Pfizer inc., New York,
Instructional Livestock Farm Cortgx, Veterinary USA) @ 0.3 mg/kg b.wt twice at an interval of 10
College Hassan and its successful treatment @ys by intramuscular route. The affected pigs
hereby discussed. started showing improvement in ttekin lesions

CASE HISTORY AND CLINICAL SIGNS after ' injection of doramectin itself, but not
A d six bi d about® howi completely recovered. So the"2injection of
round six pigs aged about=years were snowing doramectin was given on #@ay. The pigs were

signs of dermatitis at Instructional livestock Farm . - S
) re-examined by clinical examination and also by
complex, Veterinary College, Hassan. padn

- o : skin scrapping examination on"l@day and on 24
clinical examination all the affected pigs showed . .
_ . i ) day respectively. All the pigs showed complete
similar symptoms of skin infection like frequent



Frontier J. Vet. Anim. Sci.Vdh, No.1 (Jan-Jung 2016 99

improvement in the skin texture and the skirand rub intensively against whatever objects
scrappings were also negative by"2day post around them, which causedair loss and
treatment. Two injections of doramectin at 10 dayssometimes alsobleeding injuries that can
apart have cleared the mites completely in all theecome infected with secondary bacteria
six pigs. The recovered animals had better feed Due to the major economic impact of
intake.  Jacobsost al, (2000) reported that it is sarcoptic mange on the pig industry, local,
possible to eliminate Sarcoptes scabeii from thgsgional, and national eradication programs have
herd with one single injection of doramectin. Inpeen developed. These are very cost effective
our case two injections of doramectin at 10 daygnq typically include 2 injections of ivermige
interval were @en since the lesions were notg doramectin (300 &g/
completely recovered after *1 injection of regults. Sarcoptic mites are very host specific,
doramectin.  Further Arendt al (1999) reported meaning they prefer to live on pigs, and they do
that doramectin has longer duration of action thaRot survive away from the host. For this reason,
ivermectin. the main method of spread is by direct-pdgpig
Mange is widespread across thecontact. Mites can infest pigs all year round but
countries with up to 60% of natial herds may spread more readily in the winter months

affectf_ed. The mite sp_reads directly from pig Qyvhen pigs come in close contact to keep warm.
pig, either by close skin contact or contact with h her hand. si f irritati b
recently contaminated surfaces. The boar helps Bn the other hand, signs of irritation may be

maintain infection in the herd because he igreater in warmer months because at higher
constantly in direct skin contact with breedingtemperatures mites are more activeMange

femdes and he remains a chronic carrier. If pigsnfestation in pigs is not selfmiting i.e., pigs do

are hoqsed in groups there is in(_:reaseqot gradually throw off the infestation due to
opportunity for spread of mange. The mite dies

out quickly away from the pig, under most farm|mmunity. In order to control mange, acaricides
conditions, in less than five days. This is arneed to be administered. Injectable products are

important factor in contrl. If a herd is free considered the most effective because it is
from mange, it is one of the easiest diseases Kyssible to ensure each individual animal

keep out because it can onIy_ b_e |_ntroduced Weceives its proper dose. The acute form of the
carrier pigs. However, once it is introduced it

tends to become permanently endemic unlegsease is seen in grower pigs. Older pigs such
control measures are taken. Pigs in poalthe as breeding sows often have few clinical Signs
and hygienic conditions are more prone tdut can still carry mites that provide a source of

develop the disease. Consequently, a firghfestation to youngr stock. Doramectin is a

measure to prevent the appearance of pig man%eolinfree, oitbased formulation. It has longer

is to keep the animals well fed and in good . . .
health period of activity means that Doramectin treated

S scabiei suignfestation is negatively pigs are protected for longer duration and the
correlated with dajl weight gain and feed opportunity for spread of infection is greatly

conversion in pigs. Davies (1995) found tha{educed.Furthermore, acaricides onll ladult,
sarcoptic mange was associated with increaséﬁrvaI and nymphal stag(_as_not eggs.  As we
pruritic behaviour and the growth rate tended t(g(ngw that 9995 ha.tch within 3 -to 10 dgys of
be slower in mange infested pigs. The Iesiongemg_depos_'wd’ p_|gs treated. with shacltmg
usually start on the head, especially theseand acaricides will readily get seleinfected if these

then spread over the body, tail and legs. Itchin 9gs ha_tch beyond _the. protect_lon date.
is usually intense and associated with oramectin, howver, maintains effective blood

hypersensitivity reaction to the mites. As thelevelS for longer duration, so that when the eggs

hypersensitivity subsides, usually after severarllatCh the larvae are readily killed. (Arends &t

months, the thickened, rough, dry skin is coveregl" 1999).
with grayish crusts and thrown into large folds.
Pigs affected by itching ofteshake their heads

kg, )
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Fig 1. Sarcoptes scabieiar suisunder
microscope

Fig 3: Same pig on 17 day bst treatment

10C
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