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^_`a bcdefab _g _hhdijcf_gjk ali_bdma c_ ijmcfhdkjca njoa i_fgcae _dc c_ njpjme_db aqqahcb c_ r_msambt fg rnjc maujmeb fgnjkjvka jge jkb_ mabifmjvka ijmcfhdkjcaw xnaba _hhdijcf_gjk

ali_bdma bhagjmf_b jma alcma`aky h_`ikal jb cnay fgo_koa h_`i_gagcb fgnamagc c_ cna fgefofedjkbt r_msfgu h_gefcf_gb jge cna eaoak_iae jhcfofcy fcbakq zw

xnfb ma{dfmab cna jiikfhjcf_g _q jg fgcaumjcae jiim_jhn h_`imfbfgu efjug_bcfht aojkdjcf_g jge mfbs `jgjua`agct jejicae c_ ajhn biahfqfh bfcdjcf_g |w

}aujmefgu rakefgu im_habbabt baoamjk jdcn_mb njoa bn_rg cna alfbcagha _q jbcn`j imaojkagha q_dm cf`a nfunam fg rakeamb fg cna ~^� cnjg fg _cnam i_idkjcf_g �w �li_bdma c_ j biahfqfh cyia

_q rakefgu eaiageb qm_` baoamjk qjhc_mb bdhn jb cna k_hjcf_g _q oagcfkjcf_g jge alnjdbc a{dfi`agct cna jfm qkdlt cna j`_dgc _q uagamjcae qd`abt cna r_msikjha jmajt cna efbcjgha qm_` cna

rakefgu qm_gc jge cna rakefgu imjhcfhab cna`bakoab �w

�ajmfgu fg `fge cnaba h_gbfeamjcf_gbt cna q_kk_rfgu mabajmhn {dabcf_g jmfbab� �nfhn fb cna _hhdijcf_gjk ali_bdma c_ rakefgu qd`ab fg cna `acjk_�`ahnjgfh fgedbcmfab fg �_mcdujk�

xnfb r_ms jf`b c_ iamq_m` j hnjmjhcamfpjcf_g jge agofm_g`agcjk aojkdjcf_g fg j biahfqfh bfcdjcf_g� rakefgu im_habbab fg cna `acjk_�`ahnjgfh fgedbcmyt jge feagcfqy aoagcdjk jkcamjcf_gb _g

r_msamb� najkcnw

MATERIALS AND METHODS
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� ôjg_ijmcfhka ^dmqjha �maj õ_gfc_m öx^÷ øùùú û üfuw ý jge þÿt rjb dbae q_m jbbabbfgu ali_bdma

c_ gjg_ijmcfhkab im_edhae jge `jgfidkjcae fg kjv_mjc_my jge fgedbcmfjk qjhfkfcfabw xnfb

a{dfi`agc abcf`jcab cna nd`jg kdgu�eai_bfcae bdmqjha jmaj _q ijmcfhkab ö�5^�ÿ alimabbae jb

b{djma `fhm_`acamb iam hdvfh hagcf`acam _q jfm ö6`|7h`�ÿt h_mmabi_gefgu c_ cmjhna_vm_ghnfjk

öx�ÿ jge jkoa_kjm ö�ÿ mauf_gb _q cna kdguw

�jmcfhkab rama bj`ikae dbfgu j ôjg_`acam ^j`ikam �gjkybamt öx^÷ øú89 û üfuw øÿ jge _vbamoae

qdmcnam _g dbfgu xmjgb`fbbf_g �kahcm_g õfhm_bh_iy öx�õÿw xna ijmcfhkab rama bdv:ahcae c_

hna`fhjk jgjkybfbt vy �gamuy�efbiambfoa ;�mjy biahcm_bh_iy ö�5^ÿw

�kb_t umjgdk_`acmy _q ijmcfhkab rjb `ajbdmae fg cna gjg_mjgua dbfgu j ôjg_^hjg ^õ�^

ôjg_ijmcfhka ^fpam öx^÷ ø9ýú û üfuw <ÿ w
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üdbf_g rakefgu im_habbab jma cna `_bc dbae fg cna `acjk r_msfgu fgedbcmy q_m :_fgfgu `jcamfjkbw

xnaba rakefgu im_habbab uagamjca qd`ab cnjc jma j `flcdma _q b_kfe ijmcfhkab jge c_lfh ujbabw õ_ma cnjg 9ú= _q cna qd`ab jma uagamjcae eda c_ cna oji_mfpjcf_g _q h_gbcfcdagcb imabagc fg

h_gbd`jvkabw

xna b`jkkam cna bfpa _q cnaba ijmcfhkabt cna `_bc ejguam_db c_ cna najkcn _q ia_ika rn_ jma fgo_koae fg cna im_habb _q qdbf_g rakefguw xabcb rama hjmmfae _dc ojmyfgu cna rakefgu ijmj`acamb

q_m efqqamagc rakefgu ujb `flcdmabt cna bdmqjha jmaj _q gjg_ijmcfhkab eai_bfcae fg cna jkoa_kjm cmjhc rjb eacam`fgaew xnaba ijmcfhkab rama h_kkahcae jge hnjmjhcamfpae vy cmjgb`fbbf_g

akahcm_g `fhm_bh_iy jge agamuy�efbiambfoa ;�mjy biahcm_bh_iyw ÷gq_m`jcf_g _g cna bfpa efbcmfvdcf_g _q jfmv_mga gjg_ijmcfhkab hjg naki efqqamagcfjca vacraag gjg_ijmcfhkab qm_` a`fbbf_g

b_dmhab jge vjhsum_dge jfmv_mga ijmcfhdkjcabw

xna alfbcagha _q gjg_ijmcfhkab rfcn j nfun hjijhfcy _q jkoa_kjm eai_bfcf_g rjb oamfqfaet jge cnay hjg hjdba ej`jua c_ cna najkcn _q r_msamb ali_bae c_ rakefgu im_habbab fg cna `acjk_�

`ahnjgfh fgedbcmyw ÷c rjb jkb_ oamfqfae cnjc cna cmjgbqam `_eab jge ujba_db `flcdmab rfkk njoa fgqkdagha fg cna jmaj _q ijmcfhka bdmqjha rfcn jvfkfcy c_ eai_bfc fg cna jkoa_kjm mauf_gw

5aqfga j `acn_e_k_uy q_m mfbs jbbabb`agc jejicae c_ cnfb bfcdjcf_g jge h_gcmfvdca c_ fghmajba cna sg_rkaeua _g najkcn aqqahc _g r_msam ali_bdma c_ rakefgu qd`a jma ikjggae c_ qdmcnamt

cndb maedhfgu mfbs q_m nd`jg najkcnt eaqfgfgu n_r c_ aojkdjcat jge f`im_oa jfm {djkfcy fg rakefgu agofm_g`agcbw
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}abdkcb hkajmky ea`_gbcmjcae cna alfbcagha _q gjg_ijmcfhkab rfcn gaujcfoa hnjmuat jb bn_rg fg qfudmab ù c_ 8t jge jkb_ jkk_rae cna eacam`fgjcf_g _q kdgu�eai_bfcae bdmqjha jmaj _q

gjg_ijmcfhkabt jb rakk jb cna e_ba iam dgfc kdgu `jbb jge dgfc kdgu jmaj ] _̂`ab c _de fgh

idch_`ab bn_rae cnjc cna j`_dgc _q a`fccae gjg_ijmcfhkab fb hkajmky eaiageagc qm_` cna `jfg rakefgu ijmj`acambt gj`aky cna hdmmagc fgcagbfcy jge cna najc fgidc _q cna rakefgu im_habbw

�nag h_`ijmfgu cna bnfakefgu ujb `flcdmabt nfunam a`fbbf_gb rama _vbamoae q_m `_ma _lfefpfgu `flcdmabt cnjc fbt rfcn nfunam ji| h_gcagct rnfhn `ajgb cnjc cnaba `flcdmab _mfufgjca nfunam

h_ghagcmjcf_gb _q dkcmjqfga ijmcfhkab jge nfunam ojkdab _q jkoa_kjm eai_bfcae bdmqjha jmaj _q ijmcfhkabt cndb mabdkcfgu fg j `_ma njpjme_db h_gefcf_g maujmefgu rakeamb ali_bdmaw

xna ijmcfhkab rama bdv:ahcae c_ hna`fhjk jgjkybfbt vy �5^ ]klmn o _de cpgq maujmefgu `fke bcaakt cna aka`agcb eacahcae rama fm_gt bfkfhfd` jge `jgujgaba öh_iiam fb jkb_ bn_rg fg cna biahcmj vdc

fc fb eda c_ cna umfeb dbae q_m h_kkahcfgu gjg_ijmcfhkabÿw ü_m bcjfgkabb bcaakt cna eacahcae aka`agcb rama fm_gt hm_`fd` jge gfhsakt rnfhn h_gqfm`b cna _mfufg v_cn qm_` cna vjba `jcamfjk jge

cna h_gbd`jvka rnfhn jma i_cagcfjkky hjmhfg_uagfh aka`agcbw
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