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ABSTRACT
Thisais the first study in Iraq which wasacarriedaouthtojisolatehrotavirushinhchickenhembryonic fibroblasthcellhcultureh
(CEFCC) andginoculationgthegvirusgin chickengembryonicgegggfor manifested gtheg pathological gchanges gin chicken
embryonic egg.GAlsogtohinvestigategtheg antiviralgactivitygofiMyristica fragransg (Mf) gextractg ong rotavirus in
CEFCC. TheGresultsGof infectedGcell cultureGshowed gthegcytopathic geffectg(CPE) which ginclude rounded cell,
giant cellGformationGand completelyGdetachmentGtheGcellsGfromGtheGsurfaceGofGfalcon alsog the pathological
changes inGchickeniembryonicieggithat includeihaemorrhagesiof subcutaneousGtissuesGofGchicksGand congested of
chorioallantoicimembrane. Rotavirus A was detected by real time PCR in calf diarrheal samples, isolated virus in CEFCC
and inoculated virus in chickeniembryoniciegg. Theiresultiofico-incubationiandipre-incubationiofiCEFCC with Mf extract
was inhibited the GCPE of calf rotavirus at concentrated of G0.5㎍/ml, but the post-incubation of CEFCC with Mf extract
was inhibited this virus at concentrated h2.5㎍/ml.

KEYWORDS: Myristica fragrans calf rotavirus in vitro.

INTRODUCTION
Myristicaafragrans(Mf)ahouttabelongsatoatheaMyristicac
eae afamilyaandahasaaabroad spectrum iofi pharmo-
logical effects. The imosti important ipart iofi thei plant
inipharmacological activity andiini commerce iis dried
kernel (seed),Ithei nutmeg, iandi is ivery ieffective against
variousianimaliand plant ibacteria, ifungii andi harmful
viruses,iinsectsiandisnails[1].iTheistudy of Groveriet al.
[2]ishowed ithe inutmeg iis ia igoodi antidiarrheal effect
andirevealedithatithe extracts iof inutmegi show a igood
antidiarrhealieffect,iwithiaGsignificantGselective property
Rotavirusi(RV)GisGthe main causesG of diarrhea Gin
human[3], calfiandiotherispecies ofianimals[4]. Iti isi a
genus belongi toi Reoviridae ifamily[5].i RViis double-
strandediRNA and Gthe Gnucleic Gacid Gis Gsurrounded
by aithree-layerediicosahedral proteinicapsid, non
enveloped[6,7]. Viraliparticles areiupto 76.5 nm iin
diameter. Althoughirotavirusiwas discoverediin 1973 by
Ruth Bishop andiher colleaguesiby electron micrograph
iimages [8]. Rotavirusiis transmittediby theifecal-oral route,
viaicontactiwith contaminatedihands, surfacesiandiobjects
[9]. Itiinfects andidamages theicells thatiline theismall
intestineiand causesigastroenteritis. Rotavirusesicause
economic loss toifarmersibecause oficostsiof treatment
associated withihigh morbidityiand mortalityirates[10].
Thereiis evidenceithat animalirotaviruses can iinfect
humans, eitheriby directitransmission ofithe virusioriby
contributingione oriseveral RNAisegments to reassortants
withihumanistrains[11,12]. Various molecular techniques
have been exploited for the development of highly
sensitive and rapid assays for the detection of causative
agents of viral gastroenteritis (13). PCR have been shown
to have a higher sensitivity than other test for detection
rotavirus and identify all species and serotypes of rotavirus
[14].

TheiDhamaik, iet al.[22] iiisolateditheirotavirusiin Mad in
darby bovineikidney cells. Alsoithe study of Gonclave et
al.[39] reportedithat the activityiof antirotavirusiof Mfi
extract iinhibited theihuman rotavirusiin vitroiat 90%. iAl-
Gburi et al.[40] confirmed theiantiviraliactivityiof Mfi
extract when was  used itoiinfect the calfiwith rotaviral
diarrhea and leadito inhibitithis virusiat 90-100%. Theiaim
ofithis studyiwas to manifestithe CPEiof rotavirusiin
CEFCCiandipathological changesiinichicken embryonic
eggs also was to investigate the activityiof antirotaviral
from Mfiextract againsticalf rotavirusiiniCEFCC.

MATERIALS & METHODS
Collectionitheifecalisamples
Fecalisamples were suspendediin 10%iPBS, clarifiediby
centrifugationiat 2000 rpmifor 15imin. And supernatants
were collectediand storediat -20℃itill furtheriuse. All
clinical samplesiwere detectediby usingicommercially
availableilatex agglutinationiLAitest. Titration of rotavirus
byiHaemagglutination (HA)itest: microimethod was
performed byiusing 0.5% chickeniRBCs [15]. Cultivatedi of
rotavirusiin chickeniembryonic eggiby usingiallantoic
methodiat 9idays. Isolationiof rotavirusiin chicken
embryonic fibroblasticelliculture (CEFCC): The iCEFCC
was preparediin virologyilaboratory/Collegeiof Veterinary
iMedicine /Universityiof Baghdadi[16]. Isolationioficalf
rotavirusiwas performedias perimethod ofiSaravananiet al.
(2006)[17]. Briefly, theirotavirus +ve supernatantifluids
were filtered through 0.45 ㎛ and filtrates were mixed
with an equal volume of minimum essential
mediumicontaining 2% fetalicalf serumiand 10 ㎍/ ml
trypsin andiincubatediat 37℃ fori60 min, finally
inoculatedi in CEFCCi
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Identification of isolated rotavirus A by Real Time PCR-
One Step:
This amplification kit has been manufactured by Genekam
Biotechnology AG, Germany to detect rotavirus A and is
based on fluorogenic dyes.
Extraction of viral RNA using QIAamp viral RNA kit:
RNA extracted from fecal samples, two isolated virus in
CEFCC and allantoic fluid in chickeniembryonic egg by
fallowing program:
o Add 140㎕ of sample, add 560 ㎕ of buffer AVL and

add 560㎕ of absolute ethanol (between each step
vortex for 10 min.

o Transfer 630 ㎕ of the above mix to spin column and
centrifuge for 1 min. at 8000 rpm.

o Discard filtrate tube, place column in a new collection
tube and add 500 ㎕ AW1 buffer and centrifuge for 1
min. at 8000 rpm.

o Discard filtrate tube, place column in a new collection
tube and add 500 ㎕ AW2 buffer and centrifuge for 1
min. at 14000 rpm.

o Discard filtrate and reuse the collection tube for another
spin at max speed for 1 min.

o Discard filtrate tube, add 40 ㎕ AVE buffer and
incubate for 1 min. and centrifuge for 1 min. at 8000
rpm.

o Finally store the extracted RNA at -70℃.
Real Time PCR – One Step: for RT-PCR, preparation of
7㎕ of solution A + 10㎕ of solution B+ 1㎕ of solution Y
for each samples, then added 2㎕ of extracted viral
genome, 2㎕ of D1 to +ve control and 2㎕ of D2 to –ve
control, after that mix all tubes and centrifuged at 8000
rpm for 20sec. finally microtubes (96-well reaction plate)
must be in contact with metal block of thermocycler. The
amplification was carried out using the fallowing program:
3600sec. at 42℃,600 sec. at 70℃ and 15 sec. at 95℃ , 60
sec. at 58℃.

1. Extractioniof Mfiplant hasibeen extractediby using
methanol (70%), (1:5) whichiis consideredias very
effective iniextracting theiactive ingredientsiof theiplant
accordingitoimethod describediby Sonavane iet al. (18).

2. Phytochemicaliscreening ofitheiMf extractiwas carried
out accordingito theimethodsidescribed by Harborne [19].

3. Preparationiofistock solutioniof Mfiextract wasidone
byidissolving 1giofiMf extractiin 5 mliof maintenance
media. Aiconcentrationiof 0.5, 1, 2, 2.5, 5, 10, 25, 50,
100, 125, 150 and 200 ㎍ / ml wasiprepared foriin the
vitroiinjection.

4. Cytotoxicityiassay: Theidifferent concentrations iofi
extract (0.5, 1, 2, 2.5, 5, 10, 25, 50, 100, 125, 150 and
200 ㎍ / ml) were added toiCEFCCiin 24 welliplate
tissueiculture andiincubatediat 37℃ fori3 daysiand
monitored theimorphological changesicompared with
icontroliuntreated cell everyday i(20).

5. Inoculationitreatment ofi CEFCC withidifferent
concentrationsiof Mfi extract (co-incubation, pre-
incubationiandipost-incubation)

Co-incubationi:1mliofieach concentrationiof Mfiextract
mixiwith 1mliof virusiand incubatediat 37℃ fori1 h.,
theniinoculated oniCEFCC, adsorptionioccur ati37℃ fori1
h. and addedimaintenanceimedia, finallyiincubatediat
37℃ifor 3idays andinoticed dailyithe morphological
changes
Pre-incubationi: 1mliof eachiconcentration inoculated ioni
CEFCC, incubatediat 37℃ fori1 h., Mfiextractiremoved,
inoculatedi1ml ofivirus, adsorptionioccuriat 37℃ifor 1
h.ithen addedimaintenanceimedia, finallyiincubatediat
37℃ fori3 daysiandinoticed dailyithe morphological
changes.
Post-incubationi: Inoculatedi1ml ofivirus oniCEFCC,
adsorptionioccur ati37℃ fori1h. ithen addedimaintenance
mediaicontaining eachiconcentration ofiMf extract, finally
incubatediat 37℃ifor 3 daysiand noticed daily the
morphological changes.
Theseitreatments comparediwith normalicell (uninfected
cell), infectedicell with virus onlyiand treatedicell
withiplantionly [21].

RESULTS & DISCUSSION
Theisupernatant oficollected fecalisamples fromidiarrheic
calvesiscreened byiLA testiwere +ve forirotavirus andithe
resultsiof HAitest showed ability to detect the virusito
agglutinateichicken RBCs, itiindicate positiveiresults,
theititer ofidetected virusiwas 2048. Theipathological
changesiof theivirus whichiinclude noideath ofichicks,
haemorrhage ofichicks andicongested, thicknessiof chrio-
allantoicimembrane (fig.1).

1- Isolationiof rotavirusion chickeniembryonic fibroblast
icelliculture (CEFCC): theiinfectedicell showedi

a- CPEsistartediafter 24 h. (P.I.) (fig.2) characterizediby
focalicellirounded,clumpediand formationiof vaculated
cell, butino cellularichanges wereinoticed inicontrol
CEFCC

b- CPEsiafter 48 h. (P.I) becameimore pronouncediof
largeisyncytia, floatingiandidetachment ofithe cells
ifrom surfacesiofifalcons.

c- CPEsiafter 72 h. (P.I) showedimoth eateniappearance.
d- CPEsiafter 96 h. (P.I) revealedicompletely detachment

of theicellsifrom theisurfaceiof falconsi.

In Iraq this study is the first one to isolate calf rotavirus by
using chickeniembryonic fibroblasticelliculture (CEFCC).
Theiresults oficytopathicieffects (CPEs) iniCEFCC
agreediwith theiresultsiof Dhama et al., (22) However, the
mentioned studyiused theimadin darbyibovineikidney
(MDBK) cellsiline.
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FIGURE 1: Congestediof chorioallantoicimembrane A:iinfected B:inon-infected

Figure (2): A: InfectediCEFCC withicalf rotavirusiafter 24 h. P.I., focalicell clumped, roundediand vacuolatedicell formation, 100x. B:
InfectediCEFCC with calfirotavirusiafter 48 h. P.I., isyncytia formation, floatingiand detachmentioficells fromisurfaces ofifalcons, 100x.
C: Infected CEFCCiwith calfirotavirusiafter 72 h. P.I., mothieateniappearance, 100x. D: Infected CEFCCiwith calfirotavirus after 96 h.
P.I., completelyidetachment ofithe cellsifrom theisurface ofifalcons, 100x. E: iNormal CEFCC 100x.
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The results of Real Time-PCR: As a highly specific and
sensitive method, RT-PCR technique was used to confirm
the current viral isolates. All 4 samples (fecal samples, two
isolated virus and inoculated virus in chicken embryonic
egg) were found positive by this technique, and those
results were compatible with our previous finding of the
cell culture inoculation, latex agglutination and Elisa test.
The RNA was detected in four samples of calves rotavirus
and ranges reading of the threshold cycler time value (CT
v) by using real time PCR specific to calf rotavirus. It was
recognized as positive samples in the range of standard
curve, with CT v (< 32) the results as seen in (fig.3) that

showed the positive samples among reading of (CT v)
with positive control in calves.
Several studies conducted previously conclude that Real
time PCR as a very sensitive test for the detection of
rotavirus A. Saravanan et al. (23) revealed the rotavirus A
that is viral pathogen and most common cause of
gastroenteritis by nested-multiplex PCR in neonatal calves
in India, also Basera et al. (24) was detected the rotavirus
A from cattle and buffalo calves with diarrhea which were
examined using RT- PCR and RNA-PAGE. Anamul et al.,
(25) detect the rotavirus A in diarrheic bovine calves by
RT-PCR assay.

FIGURE 3: The four positive fecal samples (isolated virus and inoculated virus in chickeniembryonic egg)

Theiresults of methanoliciextract of nutmegigave dark
brown oilyistickyiat 10% accordingito Banso[26]. Several
studies ishowed 80% methanoliciextractiat 3.34% [27] and
50% ethanoliciextract (21.20%)[28]. These differences of
results mayibe dueitoithe differenceiin theiorigin and
quality of theiseeds oridifferent partsiof theiplant, or
dueito theiuse ofidifferent proportionsiof water –alcohol
mixture, and timeiforiextraction.
Theiresults ofiphytochemical screenediin methanolic
extract ofinutmeg revealeditheipresence of eight

components. Saponins, ialkaloids, iflavonoids and
glycosides wereiagreediwith Olaleye[29], also the
presenceiof tanninsiand phenolsiw agreediwith the results
obtained by some studies [28, 30], asiwell asithe presence of
theiterpenesiand resins.
Theieffect ofiantiviral effection rotavirusiin CEFCC
wasilisted iniloweritable, alsoitheiisolated virusiwas +ve
whenitested byiLAitestiand (512–2048) ititterediby HAi
test.

TABLE 1: anti-rotaviralieffect ofiM.F. extractioniCEFCC
iConcentration of
M.F. extracti㎍/ml

Cytopathicieffects ofirotavirus
iCo-incubationi iPre-incubationi iPost-incubationi

0.5 -ve -ve +ve
1 -ve -ve +ve
2 -ve -ve +ve
2.5 -ve -ve -ve
5 -ve -ve -ve
10 -ve -ve -ve
25 -ve -ve -ve
50 -ve -ve -ve
100 -ve -ve -ve
125 -ve -ve -ve
150 -ve -ve -ve
200 -ve -ve -ve
-ve = Likeithe controliCEFCC (uninfected cell)
+ve = CPEi(infectedicell withivirus)
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Theseiresults ofiantirotaviral ofiMf extractiin CEFCC
against RVimay beidue to the tipresence ofisome
phytochemicals components thatiinterference withieither
viralireplication oricapacity toibindito permissiveicells.
Theiresults ofico-incubationimay beibelongedito phenolici
compounds whichimay actsidirectlyiby interactioniwith
virusiparticles atiearly stageiof infectioniand blockithe
liberationiof itsinucleiciacid thatilead finallyito stopithe
virusimultiplication (31) andishown toiprevent viral
replication, inhibitioniof virusiattachment toiand
penetration iintoicells, andivirucidalieffects [32]. Thei
results ofipre-incubationimay beidue toiflavonoids
compoundsiwhich could inhibited the penetrationiof RViin
CEFCCiand affection theienzymes iresponsible for their
replication[33,34] whichiinclude the abilityito inhibit viral
polymerase, bindingiof viralinucleic acidior viralicapsid
proteinsi[34,35], Alsoithis could be attributed toianther
mechanism that lieiin theiinactivation ofiRV, asishown
withienhancement oficell survivaliafter pre-incubationiof
rotavirusiwith Mfiextracts. Theiresults ofipost-incubation
may beidue toitannins compoundsihave inhibitediboth
ofiviral cytopathicieffect andiexpression ofiantigen[36]

andithe effectiof toxinsiand it'sibinding withiprotein ledito
enzymeiinactivity[37], alsoimay beidue toialkaloids
compoundsihave abilityito inhibitiprotein synthesisiduring
viralireplication [38].

Theseiresults agreediwith theiresultsiobtained by
Goncalves[39] whoireported thati inivitro antiirotavirus
activityifrom theiMyristicaifragrans extractiwas inhibited
the humanirotavirus atia percentageiof 90%. Alsoithe
results agreediwith Al-Gburii[40] whoidetected the
inhibition oficalf rotaviralidiarrhea inivivo (calf) at 90-
100%. Fromithis soughtiwas concluded, theiMf extract
have highlyisignificant inhibitoryieffectsiagainst cyto
pathic ieffects ofiRV andithe bestianti-rotaviral activity at
lowest concentrations (0.5 μg/mL).
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