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<<?>?7GB?

dimZevghklv |_fu bkke _~h\Zgby b kl_i_gv _z jZajZ

Dk_gh[bhlbdtym= jhrgu_ "ey hjlJZgbafZ obfbqg_kdb
dhlhju_g_ kbgl_abyg™mhkyggh b g mqgZkl\mxl \ nba
f 1Z[hebaf_ gl hlghkblky [hevrbgkl\h e _dZjkl\_ggu
>0DWRX&NRYiIi HW DO @ < hj]J]zgbaf_ dk_gl
ij_h~he_\Zxl ldZg_\u_ b ]bklh] _fZlbq_kdb_ [Z]
ihke _"~h\Zl _evgu_ wlZiu Z[khj[pby $EVRUSWLRQ ]
f 1Z[hebaf beb [bhljZgknhjfZpby OHWDEROLVP b \u\_
Dexqg_\Zy jhev \ wlbo ijhp_kkZo ijbgz~e_"bl f_f[jZgg
n_jf _glzf [bhljZgknhjfZpbb nmgdpbhgZevgZy Zdlb\ghk!
N | _jfbgbjh\Zg ZAdagd €D &.D2021].

F_f[jZggu_ ljZgkihjl_ju h[_Kki_qgb\zZxl j_Imeypbx
jZkij_~_e_gby b \u\_~ gby dk_gh[bhlbdh\ hihkj_ "~n
dbr_qgh]h wibl_ebZevgh]lh [Zjv_jzZ ] _fZlhwgp_nZebqg_
ihg _ggh]l]h b ] _iZlh[bebZjgh]lh [Zjv_jh\ >6FKHUUPDQ
ij_"klz\bl_eyfb y\leyxlky IjzZzgkihjl_ju kmi_jk_f-Bm#ihgZ
Cassette - LN k\yaul\Zxsb_ dZkk lu b 6/& 6ROXWH ghiQoNid
jZkI\hj _gguo \ s KkI\ GZb[he _ bamqg_gguf 4 "
ljZgkihjl_jh\ y\ey]élbydhdjhl _bg dh”bjm_ABCB), ghfihjuc
nmgdpbhgbjdZdl :EdNZ\bkbfuc wnnexdkgucbhb KKl qbl\z
\gmljbde _Ihggh_ gZdhie_gb_ ¢lGQh[DRFKIN\ HW DO
kmi_jk_f ckl\Z 6/& \ i_j ghk_ e _dzZjklI\_gguo kj_"kI\ r
hjl]Zgbg_kdbo Zgbhgh\ 2$73 % distepdBlikynihkghfmxs|
kbfihjl km[kljZIh\ k ihke_ _“mxsbf ihklmie_gb_f \ ] _ iZChp
2010].

;hevrbgkl\h e _dZzZjklI\_gguo kj_"kI\ ij_"~klZ\eyxl kh
kh_"bg _gby e _]dh ij_h”he_\Zxsb_ nhknhebib”ggu fdf
dZgZevp_\hc j_Z[khj[pbb \ ihgdZo bo webfbgZpby I
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]Jbrjhnbevgu_ f IZ[heblu >5HQGLF *XHQJHULFK
dk_gh[bhlbdh\ \dexqZ_| ~\_ ihke_"h\Zl_evgu_ nZau I
Ij_~klZ\e_gZ j_Zdpbyfb hdbke gby Ijb mqgZklbb
\hkklZgh\e _gby b ]Jb*jhebaZ gZijZ\e_ggufb gZ \u\_" g
aZdexqZ_Iky \ dhgtx]Zpbb f_IZ[heblh\ k wg”"h]_ggufb i
]Jexdmjhgh\hc dbkehlhc kmevnZlhf ]JemlZIibhght
h[jZah\Zgb_f ]Jb”jhnbevguo dhgtx]Zlh\ h[_ki_qb\Zxsb
webfbgZpbx >5XVKPRUH .RQJ ADQDJLp_ kkl@
[hevrbgkl\h ebihnbevguo kh_"bg_gbc dhg\ _jlbymgulky
f 1Z[heblu qglh h[_ki_db\Z~l gbo ihgqdzZfb k fhghc beb
_eqvx >5HQGLF *XHQJHULFK @ F_lIZ[hebaf dk
hl km[kljzlZz dzZlZebabjm_Iky n_jf_glzZfb pblhojhfz J
&<3 $ dh*bjm_IKZYP3hTf mgzZkI\nmpfbhljZzgknhjfZpbb [he_
e _dZjkl\_gguo kj_"klI\ \dexqZy Zglbj_Iljh\bjmkgu _ 1] _i
2021].

LjiZzgkihjl b [bhljZgknhjfZpby dhfie_dkgh]h Zgl
ij _1ZjzZlZ deZkkZ bg]lb[blhjh\ epibgZzabj tb jblhgZ\bj
\dexqgZ | jy™ ihke_"~h\Zl _evguo wlZih\ gZ dZ ~“hf ba ¢
\ur_mihfygmlu_ ] _g_Ibg_kdb ~ | jfbgbjh\Zggu_ kbkl_fu
ijb_fz ij_izjzlz Z[khj[pby /39 U \ dbr_qgbd_ hihkjfd-h\Z
]Jebdhijhl _bghf b 2%$73 % Ihke _"mxs__  ihklmie_gb
ij_iZjzlz \ ]_iZlhpblu kha”“Z | mkeh\by “~ey _]h hdbke
dzZzlZzebabjm_ fh]h bahn_jf glhf &<3 $ JblhgzZ\bj bg
ithr"Z\eyy ij_kbkl _fguc f_|IZ[hebaf ehibgZ\bjZ b ih\ulnZy
[Brayer & Reddy, 2015]l.Wnn_dlb\ghklv b [_ahiZkghklv | _jZibb
jblhgZ\bjlmfmkeh\e _gu [bh*hkImighklvx b kbkl _ifghZjaldk
dhlhjzy azZ\bkbl hl ZdIlb\ghk<tB & _jb_IgEfHkihjl_jh\ $% & 6/

Mgblu\Zy \ur_baeh  _ggh_ bamqg_gb_ ihebfhjnguc
CYP3A4, ABCBIbSLCO1B1ij_"~klzZ\ey_ | kh[hc ZdimZevgh_ gZmq
jZkdjulZxs__ fhe_dmeyjgu_ f _oZgbafu f_"bg*"b\b"mzZeyv
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gZ Zglbj_ljh\bjmkgmx | _jZibx b h[hkgh\u\Zxs__ i tkhhg§Zz
d e q gbxbgdQdpbb

P_ev bkke_"hYZgbkylZgh\blv \dezZ” ]_gh\ f_f[jZgg!
ljZgkihjl _ABLCB1SLCO1B1b ] _gZ n_jf _glZ i_j\hc nZau [bhljZ
K<3 :\ f oZgbafu hij_* eyxsb_ bkoh” Zglbj Ijh\bjmkc
bgn _dpbb m ~ | ¢

AZ"Zqgb bkke "h\Zgby
1. Hp_gblv \aZbfhk\yav dhgp_gljZpbb bg]lb[blhjh\ @jhl_
bgn _dpb_c¢c k mjh\g_f \bjmk_fbb b bffmghkmij_kkk
wnn_dlb\ghklb Zglbj Ijh\bjmkghodn|4diplbb<B Q
2. <uy\blv \azZbfhk\yav f_""m ] _ghlbiZfb ihebfhjnguo
ABCB1 SLCO1B1b ihdzZazl_eyfb \bjmkghc kmij_kkbb b bffmg
k <BQgn _dpb_c¢c ihemqgZxsbo | _jZibx bg]b[blhjzZfb ijhl_Z
3. MklZgh\blv \azZzbfhk\whwtilbrZfb ihebfhjnguo \ZjbZg
CYP3A4b ihdzZazl_eyfb \bjmkghc kmij_kkbb b bffmghkmij
bgn_dpb_c ihemgZxsbo |I_jZibx bg]b[blhjzfb ijhl_Zau
4. Hij_~ _eblv fhe_dmgyjldply_kdb_ fZjd_ju f_"bg”b\l
\ZjbZ[_evghklb bkoh”~h\ Zglbj_ Ijh\bjmkghc |_jZibb bg]b
hilbfbaZpbb e_qg_gby * | _c¢ k i_Jlbgal Zepgn he <BQ

GZmqggZy gh\bagZz

<i_j\u_ ijhZgZebabjh\Zgh jZkij_~ e _gb_ qgZklhl ]_
ithebfhjnguo \ZjbZglh\ABCBLhSLCO1B1 b CYP3AA m ~ _|_c
i _jbgZlZevghc-bgBQ@pb _c ijh " b\Zxsbo gZ | _jjblhjbb
h[ezZklb

ljh\_~ gZ hp_gdZ \aZbfhk\yab ihebfhjngu®&YRZAd Z(
SLCO1B1bABCBl1 k wnn_dlb\ghklvx dhfie_dkghc Zglbj _ljh\b]
\dexqgZxs_c bg]b[blhju ijhl_Zau ehibgZ\bj jblhgZ\bj

<Z guf "hklb  _gb_f bkke_ _"~h\Zgby klZeh mklzZg
ZkkhpbzZpbb dhgp _gljZpbb bg]lb[blhjh\ ijhl_Zau \ ieZaf_
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bgn_dpb_c k mjh\g_f \bjmk _fbb b bffmghkmij_ kkt
wnn_dib\ghklb |_jZibb

lhebfhjngu_ \Zjbzglu ] gz f_f[jZggkih][l s@DO1A
Zkkhpbbjh\Zgu k \bjmkheh]bg_kdhc wnn_dIib\ghklvx

ijhl_Zau Ghkbl_evki\h | n:Zeglgéyh ihebfhjngh]lh \z
uv Zkkhpbbjh\Zgh kh kgb'_gb_f rzZgkh\ ~hklbc g
wnn_dib\ghklb  GZijhlb\ ZevC-ZgZlbégucUV kg

ljZgkihjlgmx Zdlb\ghklv [_edZ 2%$73 % Nl _jfbgk
jZ\gh\_kguo dhgp_gljZpbc ij_izjzlZ \ kbkl_fghf djh)
j_iebdzZpbx <BQ Ilhemq _ggu_ j_amevlZlu ih”*qg_jdb
agZqbfhklv ~Zggh]lh ihebfhjngh]h \ZjbZglELCOM1 dZd
nzdlhjz fh"mebjmxs_]h ijhp_kku \kZku\Zgby b
Zglbj_ljh\bjmkguo ij_iZjzlh\ b hihkj_~h\Zggh wrB-QIL
bgn _dpbb

J n_j glddZee_ev UV ] gz f_f[jzZojghglkih]jl ej&
SLCO1R + gh\luc dZg”*b”*Zlguc ihebfhjnguc \ZjbZgl
\h\e _g _gguc \ fh*meypbx \bjmkheh]bqg_kdh]h hlI\ _|Z gZ
ijhl_Zau

L hj Ibg_kdZy b ijzdlbg_kdZy agZqbfhklv jZ[hlu

lhemqgq _ggu_ \ oh”_  bkke ~h\Zgby gh\u_ gZmggu _
mlJ]em[e_gb_ nmg”"Zf_glZevguo agZgbc h ~ | jfbgZgl
\ZjbZ[ _evghklb hI\ _1Z gzZ Zglbj_ jjihmkghdkhjzZfb ijhl_2
<Btbgn _dpbb m 2~ | c MklZgh\e _gZ agZbgetbtikingh]k
\ZjbZglz UV ] gz f _fl[jZbj@hglkih[jlepdzZ hj]Zzgbq _kdbo
SLCO1B1, Zkkhpbbjh\Zgghibhjmkheh]bgq_kdhc wnn_dlb\ghk
bg]b[blhjzfb ijhl_Zau m * -lbgn kdpdB® <uyle _gu ]Z
ihebfhjnguo \ZjbzZglh\ ] gz f _f[jZdigddkihj]_¢XBZAL,
Zkkhpbbjh\Zggu_ k \ZjbZ[_evghklvx dhgp_gljZpbb jblh
Nl c k <BIQ _dpb_c¢c HibkZggu_ ihebfhjngu_ \ZjbZglu ]
[ edH)\Zgkihjl_jh\ iha\heyxl ijh]lghabjh\ZIlv wnn_dlb\
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ehibgzZ\bjhf jblhgz\bjhf “h _  gZagZq_gby b h[hkghdzZI
ihroh”~ d Zglbj_ljh\bjmkghc | _jZibb

GZebgb_ \azZbfhk\lyab f_""m dhgp_gljZpb_c bg]lb[blF
djh\b b \bjmkheh]bq bddimgheh]bq_kdhc wnn_dl
Zglbj_Iljh\bjmkghc | _jZibb m ~_| _c¢ iha\hey_| j_dhf_g*|
e _dZjkl\_gguc fhgblhjbg] dzd f _Ih® h[t_dlb\ghc hp_
| jZibb

FZI_jbZeu “"bkk_jlZpbhgghc jZ[hlu \g_"]_gud¥Zmaq‘j{g
] g Ibti=;HM <H ©Bjdmlkdbc Jhkm~”Zjkl\ _gguc f_“bpbg
Fbganjz\z Jhkkbllzd\g_"j_gu \ ijZdlbg_kdmx ~_yl _ev
©Bjdmlkdbc h[eZklghc p_glj ih ijhnbezZdlbd_ b [hjv][_ kh

F_Ih~heh]by b f Ih~u bkke_ _"h\Zgby

>bkk_jlZpbhggZy jZ[hlZ \uiheg_gZ \ i_jbh™ Kk
N ~ jZevghf Jhkm~ZjkI\ _gghf [x* _Ighf gZmgghf mg|] *
ijh[e_f a~hjh\vy k _fvb b j_ijh"mdpbb q_eh\ _dz2 g:

I _jkhgZebabjh\Zgghc f_~bpbgu N=;GM GP IAKJQ ]
ge-dhjj_kihg”® gl J:G ~hdlhj f _~"bpbgkdbo gZmd Juqgdh\
hAh[j_gh dhfbl_Ihf ih [bhf _~“bpbgkdhc wibd_ N#hd@WMe GP

hi b ijh\_~ _gh \ khhI\_Ikl\bb k wlbqg_k
O evkbgdkdhc " deZjZpbb HI \k_o mqgZklgbdh\
bgnhjfbjh\Zggh_ kh]eZkb _

< jZfdZo bkke_"h\zZgby h[kp ["m\ZHN \hajzkl_ hl Al
\ _jbnbpbjh\Zgguf “bZ]ghahf ©I_ jb-dAlrZedmlzy® <Roh" b\
gZ "~bkiZgk_jghf gZ[ex” _gbb \ =;MA ©Bjdmlkdbc h
ijhnbezdlbd_ b [hjv][_ kh KIB>2 HI[hj ijh\h"beky \
djbl _jbyfb \dexq_gby Ijh\ _~zg ZgZeba f _"bpbgkdhc ~*
"Zggu_ dedbgkdhmf_glZevguo b eZ[hjZlhjguo f_Ih”h\
Dhgp_gljZpbb iylb Zglbj_Iljh\bjmkguo ij_izZjzZIh\ \ ieZaf_
thfhsvx \Zeb”bjh\Zggh]h f Thrz \ukhdhwnn_dlb\g
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ojhfZlh]jZnbb kk fEkKKIb\guf ~ | dlbjh\Zgb_f <bjmkgmx
<BQ hp_gb\Zeb "\mdjZligh f _Ih~"hf ihebf_jZaghc p_ighc

| j\uc wlz2iidexqZe h[ke ~h\Zgb _ N-bgn &pb<RB
ithemqgZ\rbo Zglbj Iljh\bjmkgmx | _jZibx Ba gbo knh
1Zpb_gl\ \ ko_fm e_qgq_gby dhlhjuo [ueb \dexqg.

ijhl_Zau ehibgz\bj jblhgzZ\bj Bkdexq_gu iZpb_kglh\
ih ~zgguf |_jZi \Ibg_kdh]lh e_dZjkl\_ggh]lh fhgbdhgbg]
haghdjZligh_ hij ~ e ghyZ)pmmigBic
GZ \lhjhf wizi_ ba kh\hdmighc \u[hjdb ijhba\_~_g h
A | _éey ijh\_~ _gby 1Zj]_Ilghlh k_d\_giSLUCgbp ABCBH\
f Ih~"hf 1*6 b k_d\_gbjhCx¥g®asih §Zlh~"m Kwg]_jZ
KIZIbklbg_kdZy h[jZ[hld2 Wjiheg”rg¥ fZI fZIbq_kdh]

5\ jkby >ey klZlbklbg_kdh]h ZgZebaZ bkihevah\Z
ba [b[ebhl_db VWDWV ILVKHU WHVW dfey Ihlg@R R &b
U-djbl_jby FzM@bFgb Djhf_ Ih]lh  bkihevah\ZeZkv

fgh™ _kI\ _gghklv KkjZ\g_gbc ;bhgn_g¢g/hgdb@bo[_ j]dbkmgdtl
kha~Zighukihevah\Zgb _f [b[ebhl _d &RPSOH[+HDWPDS S
Ilheh™ _gby \ughkbfu_gZ aZsblm

1. <bjmkheh]bq_kdZy b bffmgheh]bq_kdZy wnn_dlb\gt
| jZibb bg]b[blhjzZzfb ijhl_Zau m “bdncdkb <B®ij_~ e
jZ\gh\_kgufb dhgp_gljZpbyfb ehibgzZ\bjZ b jblhgZ\bjz \
[he _ \ukhdb_ dhgp_gljZpbb ij_iZjZlh\ Zkkhpbbjh\Zgu k
kmij kkbb b \hkklZgh\e gb tEebhiigyb&h\

2. Fhe dmeyjghlbg_kdbfb N | _jfbgZglzfb iZlh]
f oZgbafh\ jZa\blby f_ "bg”b\b"mZevghc \ZjbZ[_evghklb
<Bcbgn _dpbb m ~ | ¢ yleyxlky ihebfhjngu_ \ZjbZglu
[ _edABCBL bSLCO1B1

3. BA glbnbpbjh\Zggu_ ihebfhjngu_ \ZjbZglu ] _gZ n_j
[bhljZgknhjfZ@BP®3A4 g Zkkhpbbjh\Zgu Kk \bjmkheh]bc



10

bffmgheh]bqg_kdbfb ihdZazl_eyfb m ~_ | ¢ ithemqgZxsbo
bkke_ _"m_fhc \u[hjd_
KI_i_gv “hklh\_jghklb

>hklh\_jghklv j_amevliZlh\ "bkk_jlZpbhgghc jZ]
j_ij_a_glZlb\guf h[tzfhf debgbg_kdh]h fZl_jbzZezZ b
NZgguo Z 1zZd _  ijbf_g _gb_f dhfie_dkzZ kh\j_f go
[bheh]bgq _kdbo bffmgheh]bg_kdbo b [bhbgnhjfZ2mhhBEgbhy
Wdki_jbf_glZevgZy gZklv jZ[hlu \uiheg_gZ Kk
kK _jlbnbpbjh\Zggh]h h[hjm~h\Zgby b \Zeb”bjh\gdgygu
h[_ki_qb\z | \hkijhba\h~*bfhklv b gZ”™_"ghklv ihei

KIZIbklbg_kdZy h[jzZ[hldZ j_amevlZIlh\ ijh\_~ gZ k ijb

f _Ih~h\ [bhf_~bpbgkdhc klZlbklbdb qlh ih~I\_j"~Z | h[h

iheh™ _gbc b \u\h”h\ knhjfmebjh\Zgguo \ "bkk_jlZpbb
ijh[Zpby j_amevIZIlh\

J ameviZlu ~"bkk_jlZpbhgghc jZ[hlu h[km ~ _gu L
gZmqguo aZk_"Zgbyo Mqgzgh]h kh\_1Z N=;GM GP IAK
f ""mgZjh~guo dhgn_j gpbyo <k _ jhkxtldkpdzZzydgy dggh |
©ONZzjfzdhl_jziby b ~b_lheh]by \ i_"bZljbb? ] L h
gZmgighdlbq_kdZy dhgn_j gpby ©:dimZevgu_ \hijhku
(2021] Bjdmlkd ,,;iZdiboppghkdZy dhgn_j gpiwyhemh]bhdhk
Zki_dlu z~ZilZpbb b ahjh\v_ g_eh\_dZ gzZ k_\_j &\ j.
dhg]j _kkzZ k f_""mgZjh~guf mqzZklb _ f ] Ydmlby
debgbq_kdhc nzZjfzdh]_ghfbd_ XXI] DRpkjd\kk i_"bzl
Jhkkbb k f “~mgZjh~rguf mqgZklb_f The 1p" Cériyiedsa? the
Asian Collegeof Psychosomatic Medicine ] Bjdmlkd 9 <k _jhk
gZmegigBhdlbg_kdZy dhgn_j gpby fheh”uo mqzguo k f_"~
©ONmg~rZf_glZevgu_ b ijbdezZ~gu_ Zki_dlu \ f_~bpbg_
Bjdmlkd F_""mgZjh*"gygydy¢Zogmkgltzy dhgn_j_Hqg bippics V!
EWRSDHGLDWULFV? ] :_eljz™ K_j[byijzdkbghkk
dhgn_j _gpby k f_""mgZjh~guf mqgzZklb_f @AKRphhmwv_gKp
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nmg”rZf_glZevgu _ b ijbdeZ”gu_ bkke_ _~h\Zgby?
F_""mgZjh*"gZy-gZnoldgh kdZy dhgn_j gpby ©Kh\j f ggl
h[jZzah\Zgb_ >hklb" _gby ijh[e_fu imlb j_r_gby?
F_""mgZjh~guc bgl j“bkpbiebgZjgjZdlbgZkddgh kbfih,
©OF "bpbgkdZy Zgljhiheh]l]by gZmdZ h[jZah\Zgb_ ijZc
F_""mgZjh~"gZy -gZnoldpgh kdZy dhgn_j gpby ©:dimZev
hojZzgu fzZl_jbgkl\Zz b ~_IkI\Z \ dhgl_dkl_ klbfmebjh\Z
ieZgh\ gZk e gby? ] Bjdmlkd 9,, <kjZdkikd clkdiz
dhgn_j _gpby k f_""mgZjh~rguf mqZklb_f ©ONmg~"Zf _glz
Zki_dlu \ f_~bpbg_ b [bheh]bb?2 -Ebk]J\y®ddmlkd

Im[ebdZpbb

lh | _f_ ~bkk_jlZpbhgghc jZ[hlu him[ebdh\Zgh i
dhlhjuo \ j._p_gabjm_fuo gZmqguo mjgZeZo \dexqg._
Fbgbkl_jkI\Z gZmdb b \ukr_]h h[jZah\Zgby JN bg”"_dkt
f ""mgZjh~"guo [ZaZo "Zgguo 56&, 6FRSXV Z 1Izd
j _JbkljZpbb [Zau “"Zgguo

Ebgguc \dezZ” Z\lIhjZ

Ebgguc \dezZ” Z\lIhjZ aZdexqgZ |ky \ ijh\_~ gbb hJe
aZjm[_"ghc ebl_jZImju ih \u[jZgghc |I_fZlbd_ nhjfmebj
"bkk_jlZpbb gZibkzZgbb \k_o ]ezZ\ gZmqgghc jZ[hlu\_:&lh
fhe _dmeyjgh Ibg_kdb_ bkke_ ~h\Zgby b ihke_"mxsbc
"Zgguo k bkihevah\zZgb f klzZlbklbg_kdbo f _ITh~h\ h[jZ][l
mqgZkl\h\Ze \ gZibkZgbb \k_o im[ebdZpbc ih I _f_ ”"b
Dexqg _\u_ j_ameviZlu ihemqg_gu ebggh Z\lhjhf b ij_~klZ
jZagh]h mjh\gy

H[tzf b kljmdImjzZ “"bkk_jlZpbhgghc jZ[hlu

>bkk_jlZpbhggZy jmdhibkv lda&hijZgEpfozabghibkgh]
| dklZ b \dexqgqzZ_ | \ k_]Jy jbkmgdZ b |Z[ebp JZ[hl
g _luj_o ]Jez\ aZdexqg_gby \u\h”h\ KkibkdZ khdjZs _ghbc
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kibkdZ ebl_jZImju Kibkhd pblbjh\Zgghc ebl_jZImju \de
\'Ihf gbke _ hl g _kI\ _gguo b aZjm[_"guo
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=E:<: H;AHJ EBL?J:LMJU

1.1.Kh\j_f _ggu_ ij_"klzZ\e_gby h ijhp_kkZo \kZku\Z
[bhljZgknhjfZpbb e_dZjkl\_gguo kj_"kI\
;hevrbgkl\h e _dZjklI\_gguo kj_~klI\ hlghkylky =d
obfbqg bkdkh_ "~bg _gbyf qgm "egyrgufzZgbldgd g_ kbgl _abjn
wg”h] _ggh b g_ \h\le _gq _gu \ nbabheh]bq_kdbc f_IZ]l
ihre "zl zZdlb\ghfm \u\_~ gbx >0DWRXAaNRYi HW dO
kh\j f_ggufip_~klz\e_gbyfb nZjfzdhdbg_Ibdz e_dzZjkl

ADME (Absorption Distribution  Metabolism Excretio) \dexqZ | 7\
ijbgpbibZevgh jZaebgguo IbiZ ijhp_kkh\ ljZgkihijl
jZkij_~_ e _gb_ \u\_" gb_ hihkj _~h\Zggu_ f_f[jZggl
>6 FKHUUPDQQ @ b f_l1Z[hebqgq_kdb_ [bhljZgknh

kh[hc n_jf _glZlb\guc dZkdZ” obfbg_kdbo fh”bnbdZpbc

NmgdpbhgZevgh_ khklhygb_ kbkl_f 1jzgkihjlZz b
\ukImiz AN | _jfbgzZglhc bg”"b\b"mZevghc \ZjbZ[ _evghklb
e dZjkl\ _ggmx | _jZibx glh hij_~ ey | wnn_dlb\ghkl
g _eZl evguo e _dZjkl\ qgghuhd jjZadpbc

>helh_\j _fy \ nzZjfzdhnrdbfd gltbjdh\Zeh ij ~klZ\e _gb_ h
Abnnmabb dZd hkgh\ghf f _oZgbaf_ ijhgbdgh\ _gby g @&Z
de _lhggu_ f _f[jZgu Khl]eZkgh mijhszgghc fhn el
jZajZ[hlZgghc 7~ey h[tykg gby Z[khj[pbb \_s klI\ ba ¢
+RJEHQ +RJEHQ HW DO @ g_[hewrkihghhdy
ijhgbdZAlde _Idb b ihdb”~ZIv bo [_a mqgZklby ki_pbZebabj
Ohly hil~_evgu_ k\b” | _evklI\Z \ ithevam kms_ kl\h\Zghb
gZdZieb\Zebkv b \ *hdehgZevgmx wjm >/H).HI'9&2Hiegler
et al, 19799 j_rZxsbf wlZihf \ ijbagZgbb Zdlb\gh]lh I
dehgbjh\zZ\gb_ ]Jh m i_j\h]h i_j _ghkgbdKDR1l Multidiug +
5HVLVWDQFH SURWHLQ -Tebdhijhd\ bigo[Riliand & ding,
1976] ijbgz”re_ "Zs ]Jh d kmi_jk_f _ckl\m Z~ gh&bgtjbr
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k\yaulZxsbo dZkk lguo [_edh\ =885R RdaibsQn ét\dl., (1986].
Mgblu\zZzy jhev f_f[jZgguo ljZzgkihjl_jh\ \ nZjfZzdhdbg_lbc
"hihegblv deZkkbq_kdmx ko_fm $'0( ~\mfy “hihegbl_
bf _ggh ijhp_kku Zdlb\gh]lh \u\_~ gby dk_gh[bhlbd
Il _j_ghkqbdZzZfb h[hagZqgqzZxl dZd nZam ,,, I|h]*Z dzd
jZkij_~ e gby e _dZjkl\ _gguo \ _ sfhi\ gyodeZlIldZd&ljb\Zx
jZfdZo nZBobson & Kell, 2008].

NZaZ \ dbr_qgbd_aZdexqZ Iky \h \kZku\Zgbb e _
ijhk\_1Z dbr_ggbdzZ \ wgl_ jhpblu < ~Zgghf ijhp_kk_
ljZgkihjl _ju azZo\zZlZ b [ZaheZl|l_jZevgu_ IljZgkihjl_ju
\ukimizxl dexq_\ufb ~ | jfbgZglzfb Z[khj[pbb km[kljZI
I _g_gb nZah&kem bl [ZaheZl|l jZevguc aZo\Zl kh_~bc
\g_de_lhggh]h ijhkljzgkl\z ] iZlhpblzfb LZdbf h[
aZ”™ _ckl\mxl| ljZgkihjlgu_ [_edb “ey gZijZ\e_ggh]h ihklr
\ de {tibr _gb > <4da¥tkl., 2013].

NZaZ \,dbr _ggbd_ j Zebam I|Iky q_j_a Zdlb\gh_ \u
kh_~bg_gbc h[jzZlgh \ ijhk\_I qglh kgb Z | bo kbklgfgr:
nZahc ,,, yley |Iky dZgZebdmeyjgZy wdkdj _pby k
ljZgkihjlgufb [_edZfb

Lzdbf h[jZahf blhlh\zy Z[khj[pby dk_gh[bhlbd
hij ~ ey |ky [ZeZgkhf f_""m ZibdZevguf aZo\Zlhf r
wnnexdkhf nzaz ,,, \ | _kghc dhhi_jZpbb k f |IZ[hebc
nZau ,zx,, lh]*"Z dZd \ i_q_gb ] _ iZlh[bebZjguc dek
ithke ~h\Zl _evguo wlZih\ \kZku\Zgby f 1Z[hebafZ b
[Kusuhara & Sugiyama, 2009].

Hkgh\gu_ i_j _ghkgqbdb mqgzZkl\mxsb_\h \kzZku\Zg
e dzZjkl\ hlghkylky d kmi_jk_f ckl\m i_j ghkgbdh\ jZk
6ROXWH &DUULHU \ qZklghklb d k_f ckl\m 6/&2
Polypeptides). Kmi_jk_f clellMd \dexqgZxl \ k_[y hdheh k
N | _jfbgbjh\Zgguo ] _gzfb dhlhju_  h[_ki_qgb\Zx
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gmljb_glh\ bhgh\ g_cjhf_~bzZlhjh\ b e _dZjklI\
ij_bfms_KkI\_ggh dzZd-ZXidjb\gah I|jZgkih@E@algtin et al.,, 2024].

;hevrbgkl\h i _j ghkgbdh\ kmi_jk_f ckI\Z 6/& h[uqgg
hjEgbqg_kdb_ Zgbhgu , |biZz dZlbthggw b phb\jl_fiy dzd k_
6/&2 ljZgkihjlbjm _| hj]l]Zgbqg_kdb_ Zgbhgu ,, Ib@Z >YDC(
Okabeet al., 2008] Qe _gu kmi_jk @/ &KdkZhevamxl| jZaebggu_ f
i _j_ghkz gzijbf_j ,dgbahjjkbfihjl DzZd ijZz\beh wlb i_j
g_ bkihevamxl bgh]h bklhggbdZ wg_j]bb djhf_ o_fbhl
khanrz\z_fh]lh i_j f_s _gb_f bhgh\ qgq_j_a f_f[jZgm >6U

Ciarimboli, @ Kmi_jk _f ckl\h 6/& \dexqzZ_ | \ k_[y fg
i _j_ghkgbdb hj]j]Zgbg_kdbo Zgbhgh\i_R&hkGb&db Shj]Zgbc
dZlbhgh\ 2&7 6/& e$ dljhg _cljZevgu_ i _j _ghkqgbdb

dZlbhgh\ 2&71 6f&\gh\_kgu_i_j ghkgbdb gmd8LCRap T
dhgp _gljbjmxsb_ i j ghkgbdb gmde_ hagbzZib\dZ& ¥ § uch /KL
aZ\bkbfuc IljZzgkihjl_j " _eqguo khe_c fdgWhdzjdékbeZzZl
ljZgkihjl _ju 0&7 6/& b i_ilb~rgu_ IljZgkihjl_ju K

K_f_ckl\h 6/&2 khklhbl ba hj]J]Zzgbg_kdbo Zgbhgl
ihebi_ilbMh\ 2[&AWarts &enet, 2009].

‘LNaZ\bkbfuc wnnexdkguc I|jXgqkihk 1f_ cRBX&Z (ATP-
Binding Cassettehihkj "m_ | aZdexqbl_evguc wlZi \u\_~ gby
[Zamek-Gliszczynski et al.,, 2018]Kmi_jk _f ckl\h $% & \dexqZ_|
ih~"k _f ckI\ b dh”bjnjxbkafeanet al., 2022].LjZgkihjl _ju wnnex
wdkij kkbjm_fu_ \ dbr_qgbd_ b i_q-pdbdhdéxg@g!l 3
$% &% gZkhk "ey wdkihjlZz ~ _eqguo khe _ ¢ % 6 (
fgh™ _kI\_gghc e _dZjklI\_gghc mklhesbABRCH- OB3[_ ehc
mklhcgb\hklb d jZdm fhehgghc "~ e au %&53 $W&*
kmi_jk_f_ckl\h-kig&u\Zxsbo dZhbudhuri & Klaassen, 2006]
lj_~klZ\bl_eb wlh]h k_f ckl\Z bkihevamxl| :LN \ dzZqg_kl
glh iha\hey | bf i _j dzZgb\Zlv km[kljZlu k mqg_Ihf ]jZ
[Shugarts &Benet, 2009].
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;hevrbgkl\h e _dzZjklI\_gguo kj_"kI\ ij_"klZ\eyxl kh
kh_~bg _gby e_]Jdh ij_h”he_\Zxsb_ nhknhebibrfggu fdf
dZzgZevp _\hc j_Z[khj[pbb \ ihgdZo bo webfbgZpby I
]Jbrjhnbevgu_ f_1Z[heblu >5HQGLF * XA QJuHU LiFiKp
ijhl_dz I ij_bfms_kI\_ggh \ i_q_gb gh |IZd _ aZo\Zlu\Zz
b wibl _ebc "~ _emBhgpdhh]h [jZzdlZ >, YDQ\XN HW DO
2003; Oesch et al.,, 2007).jh*mdlu f _IZ[hebafZ e _dZjkl\ _gguo k
h[jez”Zlv jZaebqgghc [bheh]bg_kdhc Zdlb\ghklvx \
deZkkbnbpbjmxl gZ Zdlb\gu_ g _Zdlb\gu_ b I|hdkbqggu
:dib\gu_ f_1Z[heblu khojzgyx!l |_jzZi_\lbg_kdh_ ~ _ ckl\b
kemqgZ _\ hghb AN fhgkljbjmxl baf_gzgguc ijhnbev
\aZbfh”~_ckl\my dzd k jh~kl\_ggufb j_p_ilhjzfb 1zd
kljmdImjzZfb g_ y\eyxsbfbky i _j\bgghc fbr_gWisoh gtzaibb

@ < [hevrbgkl\_  kemqgZ_\ h[jZamxsb_ky f_IZ]

nzZjfZdheh]bg_kdmx ZdIb\ghklv >7DR HW DO @
f 1Z[heblu gZijhlb\ [m”~mqgb [bhobfbq _kdb Zdlb\gufb
ih\j _"~"Zxsb_ wnn_dlu >*DU]D HW DO @

LiZ"bpbhggh_ ih~jZa” _e _gb_ [bhljZzgknhjfZpbb gZ
k\h_ agZq_gb_ Hkgh\hiheZ]ZxsZy fh”_ev ”~\monZag
Ij_~eh  _gZ Mbevyfkhf |\ dhlhjuc “~bnn_j gpbjh\Ze
[bhljZgknhjfZpbb gZ nZam , hdbke _gb_ \hkklZgh\e g
kbgl Ibg_kdb_ j Zdpbb dhgtx]Zpbb >:LOOLDPV
deZkkbnbdzpbb ijhke_"b\zZxlky \ [he__ jZggbo jZ[hlZ

dhihju_\ k_jbb bkke_~h\Zgbc f_IZ[hebafZ n- gZ
n g Ibr"bgZ m djhebdh\ hibkZeb ~\moklZ”"bcguc ijhp_
Zdlb\Zpbb b ihke_"mxs_c¢ bgZdlb\Zpbb e _dzZjklI\ _ggh]l
Williams, 1949a; 1949b; 1949c].

NZazZ , ij_dhgtx]Zpby h[t_"bgy | j Zdpbb hdbke _
ijb mqgzZklbb n_jf _glh\ pblhojhfz J \hkklZgh\e gby
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dhlhjuo y\ey Iky \\_ A~ gb_ beb jZkdjulb_ iheyjgua f©imgc
OH, -COOH, NH ¢ -SH).

NZaz ,, ij_"klz\e_gZ j_Zdpbyfb dhgtx]Zpbb \ oh-
kh_~bg_gb_ beb _]1h f_IZ[hebl dh\Ze_glgh k\yau\Z _Iky
km[kljZlhf ]Jexdmjhgh\hc dbkehlhc kmevnZlhf Jem)ZIb
glh ijb\h~bl d h[jZzah\Zgbx nZjfZzdheh]bq_kdb bg_jlguo
dhgtx]Zlldhlhju_ \u\lh?ylky ba [Riyshmbra&ZKong, 2002;lyanagi,
2007].

Kh\j f ggu_ ~Zggu_ iheghklvx ih”I\_j " ~Zxl wlm ih
|1Zd [bhljZgknhjfZpby n_gZp IbgZ bgbpbbjm _ Iky j_ Zdpt
: hihkj ~“h\Zgghc bahnbA2h §{GuehgeBich & Shimada, 1991].
H[jZamxsbcky ijhf_"mlhqguc f-Ag[HEbBb~"hn_ghe Zp 1Zf
NZe  \kimiz_ 1\ j_Zdpbx ]JexdmjhgbaZpbb nzazZ ,, ijb
(UDP)-]exdmjhghabeljzdlor-gdcaronosyltransferas€ GT \ gZklghk
bahnhPUGT1Al, UGT1A DbUGT1A9 [Court et al., 2003 Mutlib et al., 2004.

J Zdpby JexdmjhgbaZpmbh[jZah\Zgbx \ukhdh]b”jhnbevgh
4-Zp _1Zfb~rhn -geedmjhgb”rZ dhlhjuc \ihke_ ~kl\bb \u\h?”
[Zhao& Pickering, 2011

F 1Z[hebqg_kdb_ ij _h[jZzah\Zgby fh]lml ijb\h”"blv d
wnn_dlZf bgzZdlb\Zpbb bkoh”gh]h kh_~bg_gby d&gi4dbf
h[jZah\Zgbx ZdIb\guo f_IZ[heblh\ ij \jZs _gb_ wgZeZ
fhjnbgz \ fhi;rbgxdmjhgb” gbljh]jebp jbgZ \ [Reh#lib"& Zc

Guengerich, 2015beb = d ihy\e _gbx lhdkbgguo ijhf_"mlhqggt
kihkh[guo fhrbnbpbjh\ZlIlv wg™h] _ggu _ [ edb 0
bffmghiZlheh]bq _kdb[Pajk & dlp BD5].

;hevrh _ dhebqg_klI\h bkke ~h\Zgbc ith~Iy g »
f_ "bg”"b\b"mZevguo jZaebqbc \ IljzZzgkihjl_ b f_IZ[hel
kKj_~KIN hihkj_~h\Zgguo pblhojhfzfb 3 b ljZgkihj
:dlb\ghklv hI*_evguo bahn _gfhglh\j&x8bqgzZIlvky ~h 1 Z

ebpzfb k [ukljuf b f_~e gguf IbiZfb f IZ[hebafZ jbH@DF
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ihebfhjngu_ \ZjbZglu \ ] _gZo pblhojhfh\ kqgblZxlky h
Ijbgbg IZdbo \ZjbZpbeSuendderdd8oImp @010]lhebfhjngu_ \ZjbZ¢
] _gh\ ljZzgkihjlguo [_edh\ ~_| jfbgbjmx\ didoor wgahkoi gl k k bix g
hdZau\zZxl \ebygb_ gz ek4dkjykZgbgghlh kj_~kI\Z ihke_ i
ijb_fz >GD 5RFKD NWhDf@ _| bf@lv agZq_gb_ ijb Zglbj_
| jZibb <B@n dpbb |Zd[hd¥mbgkl\h e _dZjkl\_gguo ij
yleyxlky kmJ[kljzlzZfb ljZgkihjbgnojf_gfihW\Z[hebafZ
1.2.<BQbgn_dpby dZd ZdIimZevghyp b Zelwvgizy ijh[e_ fZ
kh\j f ggu_ ijbgpbiu Zglbj Ijh\bjmkghc | _jZibb
Bgn _dpby \uaulzZ fZy \bjmkhf bffmgh” _nbpblZ o
fhf _glzZ j_]bkljZpbb i_j\uo kemqgZ-b \|ly¥hd Zigbh[pZgZdl_j
1Zg”™ _fbb ij_"klZ\eyxs_ ¢ h~gm ba gZb[he -khpgZgbduw
ijh[e_f kh\j_f ggh]h a”jZ\hhojZg _gby —eh[Zdeughdp bl
khojZzgy | k\hx ZdImZevghklv kh]JeZkgh hp_gdZf H]
Hjl]ZgbazZpbb H[t _~"bg _gguo GZpbc ih <BQ KIB>njh"&l
h[s_ _ dhebg_ kl\h ebp bgnbpbjh\Zgguo <BQ "“hklb]eh

ba dhlhjuo fbeebhgzZz khklz\eyxl ~ Ib \ \hajzZkl_
hif gZ Iky mklhcgb\Zy | g~ gpby d ~Zevg cr_fm jhk
?° _]lhrgh \ fbj_  j_]Jbkljbjm _Iky flockledotihgZ gh\luo ke

bgnbpbjh\Zgby Z dhebqg_klI\h kf_jl_c¢ k& kkklBpsbtbfj hAjZ d gud
63 |[uky[gNAIDS, 2024] < Jhkkbckdhc N_~ _jZpbb ih ~Zggu
klZlbklbdihdjh\kdbc b *]j k @ gZ ijh b\z
g_eh\ _d k ih?\_j°~ gguf "bzZighadpxyBQlh ih~rg_jdb\Z |
ZdlmZevghklv ijh[e_fu "ey gZpbhgZevghc kbkl_fu a”jz\

<bjmk bffmgh” _nbpblZ g _eh\ _dzZ bf_ | Ibibggh_
kljh_gb _hlighkblky d ih”"k_f ckl\m e_glb\bjmkh\ ?]h ] g
b glbggufb fhe _dmeZfb h*ghp_ihg_gghc JGD jakiglupb k
[ edZfb g _h[oh~bfufb ”"“ey jZggbo wlIlZih\ j iebdZpbb
[ edh\uc dZikb”® hdjm zgguc ebib®”ghc h[hehqdh[gZgjhb
de [|-dbhayl9izet al.,, 1992] < h[hehqdm \kljh_gu \bjmkgu_ ]e
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JS b JS h[_ki_gb\Zxsb_ ijbdj_ie_gb_ \byjbhgiz
ihkj_~klI\hf k\yaulZgby k ¢Dg" bilbhké _~"mxs__ kebygb_ f_1
ijb\h~bl d \uk\h[h " _gbx dZikb”"Z [Dajyleidhiet 2, f1984] Ihke _
ijhgbdgh\_gby dzZikb” jzZzajmrz _|Iky b \bjmkgzZy JGD
kbgl azZ “\mp _ihg_gqghc >GD ih® ~ _ckl\b_f h[j4dleheg ht
fbr _gb fgh]bo Zglbj_ Ijh\bjmkguo [MijsuyZ & | Bkoder, 186].
H[jZah\Z\rZyky ijh\bjmkgZy >GD Iljzgkihjlbjm _Iky \ 'y
\bjmkghc bgl_]jZau \kljzb\Z_Iky AoHagbf§zZdeBbdb]jbjh\
\bjmkgzZy >GD gZau\zZ _fZy ijh\bjmkhf hklZzlky \ de |
j_iebpbjh\zZIivky \f_kl_ k de_lhqguf ]_ghfhf [_a ijh"md
gZklbp >ey jZggbo wlZih\ "bag _ggh]lh pbdeZ kbgl _a g
lj _[m_Ikykt g _h[oh”bfu_ dhfihg_glu "hklzZ\eyxlky[Kinghkl
et al.,, 19941.GZ aZ\ _jrZxs_f wlzZi_ j_ iebdZpbb \bjmkgZy ijf
thebijhl_bgh\u_ ij_"r_klI\_ggbdb gZ hI®_evgu_ nmgc
g_h[oh~bfu_ "ey khaj_\Zgby \bjbhgzZ >3HWWLW KWW
<uy\e _ggu_ hkh[ _gghklb "bag ggh]h pbdeZ <BQ lhken
Ney jZajZ[hldb Zglbj_Iljh\bjmkguo ij_iZjzZlh\ gZijZ\e_gg
j_iebdZpbb \bjmkZz

'glbj_ljh\bjmkgZy | _jZiby :JL \g_"j_ggZy \ debgt
dhgp_ -o ]Jh”h\ h[mkeh\beZ dZj"bgZevgu_ baf_g gt
ijhlgha_ <oB@ _dpbb >h wlh]lh i _jbh?Z “bgh gth@by
Zkkhpbbjh\Zeky k g _ba[_"guf e I1Zevguf bkoh”hf [Ijbf_
"h[blvky agZgbl_evgh]h kgb"  _gby | _fih\ ijh]j_kkbjh\.
kf jlghklb hl \lhjbgguo b hiihjlmgbklbq.kdgg@dkdZykse \Y¥jg
:JL y\ley Iky g_hkihjbfuf klzZzg”rZjlhf hdzZazZgby f_"bp
kh\j_f _ggu_ debgbq_kdb_ j_dhf_g~Zpbb ij_"ibku\zxl
iZpb_glzZf k-bxgBhQdpb_c \g_ aZ\bkbfhklb hl klZ*bb azZ[tl
CD4fLl-ebfnhpb[BMPRANO ANRS 12136 Study Group et al., 2015].

K\h_\j f ggZy bgbpbZpby Zglbj_Ijh\bjmihdhki | gpAib
dhfie _dk dexq \uo debgbg_kdbo b wib® fbheh]bqg_kdbo
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hgzZ kihkh[kI\m _ | \hkklZgh\e _gbx bffmgghc kbkl_fu b ag
jbkdzZ jzZa\blby Iy zeuo \lhjbgguo aZ[he \Zgbc \de
hgdheh]bq_ kdb_i[INBIEHTHSNART Study Group et al.,, 2015] Djhf __
lhlh ~hklb™  _gb_ b ih~*_j Zgb_ g_hij_~_ey_ fh]hnmajhb g\
ieZaf_ djh\b k\h~bl d fbgbfmfm jbkd iheh\hc idjZegvghs
I _j_"Zqgb <BQ >&RXI6PIWBW d gb_ kh\j f gguo [_ahiZkgl
:JL iha\hey | wnn_dlb\gh ij_~mij_"~ZIv \_jlbdZevgmx
fbgbfbabjh\Zlv Ihdkbg_kdmx gZ]jmadm gZ hj]jZgbaf ~
| _jbgZlZeviBétrova et al, 2019]. ;eZ]h”*Zjy ijh]j_kkm '\ h

nZjfzdhl_jZibb ijh~he bl _evghklv “bagb iZpb_glh
Zglbj ljh\bjmkgmx |_jZibx ~hklb]leZ mjh\gy khihklZ\bfl
ihimeypbb >/DVNH\ HW DO @ Ijbf_ g _gbkN\niLl

kgb™ gbx e _IZevghklb b qZklhlu \lhjbgguo aZ[he \Zg!
ghjfZevgu_ ihdZaZzZl _eb jhklzZz b jzZza\blby Z 1Zd _ mem
AN l_c b ih?jhkldhY “"b\msbo k <BQ <f_kl_ k |_f wnr
gZijyfmx aZ\bkbl hl mklhcgb\h]h ih”Z\e _gby | _ieb
thrjZzamf _\Z | ih~™ _j°Zgb_ mjh\gy JGD <BQ \ ieZaf_
N | _dpbb >$ U W szuda, 2012]. Dzd ke ~kli\b_-bgrBdyb)
ljZgknhjfbjh\ZeZkv ba hkljh]h e _|Zevgh]h aZ[he \Z
iIZlheh]bx |j_ [mxsmx ih"bag _ggh]l]h e _q _gby G _kfhljy
g _\hafh ghklv iheghc webfbgZpbb \bjmkZ ba hj]JZgt
| g _gb_ bgn_dpbb ihalhey | jZkkfZljb\Zlv <BQ dZd m
khklhyp/ella et al., 2012].

Hp_gdZ wnn_dlb\ghklb Zglbj_Ijh\bjmkghc | _jZib
ijhly” _gbb \k_]h i_jbh”Z e _q_gby b hkgh\u\Z Iky gZ o
bffmgheh]bg _kdbo b \bjmkheh]bqg_kdbo ithdZazl e
knhjfmebjh\Zgu djbl_jbb \bjmkheh]bg_kdhc wnn_dlRA\gt
debgbg_kdhc wnn_dlb\ghklb f g nhjfZebah\ZgZz
bffmgheh]bg_kdbo djbl_jb_\ _~bgh_ fg_gb_ hlkmlkl\
jmdh\h”*RWHO (World Health Organization©8SGDWHV RQ WKH F
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severe acutePDOQXWULWLRQ LQ LQIDQWY DQG FKLOGU
| jZibx ih\k_f_klgh j_dhfflgghjkg] \bjmkghc gZ]jmad
2013@ MklZgh\e _gh glh \bjmkheh]bg_kdbc fhgblhijt
hij ~" e _gbb mjh\gy JGD <BQ \ ieZaf_ djh\b y\ey
ij_"bdlhjhf wnn_dlb\ghklb e _qgq_gby ih kjZ\g_gbx Kk b
debgbq_kdbfb izjzf_ ljzfb >0JHOHD HW DO @
debgbqg_kdbf j dhf _g~Zpbyf ih-bgg _dpkb<BiQ2024) c h|
wnn_dlb\ghklb | _jZibb k\b” | _evkl\mxl ke _"mxsb_ |
gZ]jmadb kgb  _gb_ [he_  q f gZ ORJ qg_j_a [lge”™ e
g f gZ ORJ g _j_a g "~ ev "hklb"  _gb_ g_hij_n
dhibc fe ieZafu q_j_a g_"_eb h[DedbgdbeZ HKdpZibdhf _
©<BOQgn_dpby m, 2024].cf kIl _k | _f hp_gdZ wnn_dlb\ghkl
hkgh\Zgbb “bgZfbdb \bjmkghc gZ]jmadb ghkbl hllkhdmc
agZqbfu_ baf_g _gby j_]bkljbjmxlky ebrv kimkly g_kd
gZqZeZ beb dhjj_dpwO, J&bhb

KhleZkgh debghgdkfibgr"Zpbyf ih e qg-bggox e&BEb m
(2024) \gzZklhys__ \j_fy hlkmlkl\mxl|l h[s_ijbgylu_ Dbff
djbl_jbb g_wnn_dlb\ghklb Zglbj Ijh\bjmkghc | _jZibb
iIZpb_glh\ gZ nhg_ ~ebl_evgh]h e_qg_gby gZ[ex"Z_lky
dhebq_kI\Zt Eebfnhpblh\ h”gzZdh kdhjhklv \hkklZgh\e
kbkl _fu kms_kI\_ggh \Zjvbym_| b aZf_~e _gZ ijb bkoh
ly zehf bffmgh” _nbpbl_ m gZklb [hevguo ijbjhkl hklZ
F_Ih~u p_e_gZijZ\e_gghc klibfmelpbbp&'h\ \ gZklhys_

hlkmlklI\mxl lijbgylh kqgblZlv bffmgheh]bqg_kdbc wnn_
ij_\ur_ghbb \hajZklguo ithdZzazZl_e_c kKhhi\_Tkl\m)>
bffmgh” _nbpblm Ih\ur_gb_ njéabdyh&blh\ \ur_ de Ih

jZkkfzZljb\Z |ky dzZd ijb_fe_ fuc j_amevlZl iha\lheyxsbc
hiihjlmgbklbg_kdbo bgn_dpbc Ih]*Z dZd m\_ebqg_gb_
jZkp_gb\Z 1ky dzZd zZ~_d\Zlguc hiI\_I gZ | _jZibx Ijb \L
j_dhf_g"m_I|ky ZgZeba \hafh ' guo ijbgbg b khhl\_1lk
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\dexqZxsZy azZf_gm Zglbj_Ijh\bjmkguo b khimlkl\mx
e_cdhi_gbqg_kdbf A~ _ckl\b_f Z 1Zd _ h[ke_~h\Zgb_ "ey
khimlkl\mxsbo aZ[heDéBgbqg_kdb_ j_dhf_g"-dbmgnb dpkB C
Al ctd . MM I ¢ g_[eZ]hijbylgh_ | -9ggbdpkBQh[mkeh
Zdlb\ghc j _iebdZpb_c¢c <BQ b gZjmr_gbyfb bffmggh]lg ki
b Zihilha bffmghdhfi_| _glguo de_Ihd glh “bdim _1 gy h]
\ukhdhc wnn_dlb\ghklb Zglbj_Iljh\bjmkghc | _jZibb >>_ gt

< Jhkkbckdhc N_" jZpbb 7"ey-begm dgyp <iBEF gy x
ke "mxsb_ deZkku Zglbj_ljh\bjmkguo ij_iZjZIh\ :J<I
BK gmde _hab”gu_gmde_hlb”gu_ bg]b[blhju h[jBALghcC
g_gmde_hab”gu_ bg]b[blhju h[jZlghc ljZgkdjbilZaw (
bgl_]JjZau BB b bg]b[blhju ijhl_Zau <BQ Bl >Delbghb
©<B@Qgn_dpby m ~ | c?® @ Kj_"b i_j_gbke_gguo
ijhl_Zau azZgbfzxl \Z gh_ f_klthzd koj\hxo |Zd b \lhjhc
| jZibb hkh[_ggh \ i_~bZljbg_kdhc ijZzdlbd_

Bglb[blhju ijhl_Zau hlghkylky d dexqg_\uf deZkkZf
ij_iZjZlh\ b \oh”~yl \ gbkeh i_j\uo kj_"kI\ jZajZ[hlZgguc
kharZgby Zglbj_ljh\bjmkguo ij_iZjzZlh\ \ + et dh"NZ

@ |Ih k\h_c kljmdImj_ Bl ij_"klzZz\eyxl kh[hc i_ilb?
km[kljZlZ \bjmkghc ijhl_Zau dhlhju_ k\yaulZxlky k _:
[ehdbjmx| n_jf_gl ZkiZjlbeijhl_Zam Bg]lb[bjh\Zgb _
gZjmrZ | ijhl_heblbg_kdh_ jZks _ ie_ glbj_ “heklijhd g legd\
b GagPR O glh ij_iylkl\m _| h[jZah\Zgbx aj_euo Zdl|
ke "h\Zl _evgh khaj_\Zgbx bgn_dpbhgguo \bjbhgh\@<E
HAgbf ba dexq_\uo ij_iZjZlh\ J]Jjmiiu Bl y\ey |ky ¢
e dzZjkl\_ggh_ kj_~klI\h ehibgZ\bj jblhgzZ\bj dhlhjh _
bkihevah\Zgby \ khklz\_ klZjlh\uo ko_f Zglbj Ijh\bjmk
\hajzkl_ hl g_"_ev ‘Barlow-Mosha >t al. 2016; Debgbqg_kd
j_dhf_g*"ZpbblkgnB@pby m ~_Il.c?
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13.1Zlhnbabheh]bg_kdb_ Zki_dlu nZjfZzdhdbg_Ibdb b
wnn_dlb\ghklb ehibgzZ\bjZ jblhgzZ\bjZ-imgfh_Idgxbk c<BQ
Ehibgz\bj ij_~klzZ\ey_ | kh[hc i_ilb~hfbf_Ibg_kdbc b

<BQ kljmdImjgh jh”~kl\_gguc jblhgZ\bjmShkand& RIX EIS].

GZebgb_ ]b~jhdkbwlbe gh\hc k\yab \f_klh i _ilb*ghc
mklhcgb\hklv d ]Jb”*jhebam [eZ]h*Zjy q_fm ij_iZjZlI
g_Jb”rjhebam _fhlh km[kljZIZ \bjdKHg&O HjbFTZau >@ Ijhl
ij_"klz\ey | kh[hc ]hfh~Abf_jgmx ZKkizZjZ]l]bgh\mx ijhl_Z:
ihklljZzgkeypbhggh_ jZks_ie_gb_ \bjmkgG® Jihke bR Ob d
h[jZah\Zgb_f nmgdpbhgZevguo kljmdIimjguo [_edh\ b r
DO .RKO HW DO @ WIhl ijhp_kk glhhikk:
hlihgdh\u\zZgb_f g_aj_eh]h \bjbhgZ eb[h g_ihkj_~kI\_gg
h[yaZl _evguf mkeh\b _f “ey nhjfbjh\Zgby aj _euo bgnHWE
al., 1988]. EhibgzZ\bj ij_"hlI\jZszZx| jZks_ie_ipb‘r [kKléd@ggbdh)
hkljh b ojhgbg_kdb bgnbpbjh\Zgguo de IdZo gZjmryy
bgn _dpbhgghklv \gh\v h[jZamxsboky \bjbhgh\ >2YdhJW
ijhib\h\bjmkgh_  ~ _ckl\b_ ~Zgghc ]jmiiu ij_iZjZIh\
ij_"~hI\j]Zs _gbb ihke_"mxs_]h azZjz _gby \hkifjtorb fggbduadjl
wlhf hgb g_ \ebyxl gZ de_Idb m _ kh”_j Zsb_ bgl_]jb]
>GD >&YHWNRYLF *RD @

EhibgzZ\bj h[ez~Z | \ukhdhc ki_pbnbgghklvx \ hl
<BQ b ih*"Z\ey | j_ iebdZpbx \bjonked dg@udo\elbfnhpblZo
de IdZo fhghpbZdjlpmzZ]Zevgh]lh hiwydEZ\guo de_lhgguo j_a
<BQ lh kjzZ\g_gbx k jblhgzZ\bjhf ehibgzZ\bj ~_ fhgklj
10;djZlgh [he__ \ukhdmx Zglbj_ljh\bjmkgmx Zdlb\ghklv
d ijhl_zZazf “bdh]h Ibiz \ jZa b fmlZg4hPyZahpf@KDVP H

@ < dhgp_gljZpbhb gfhev e ehibgZ\bj bgjl[bZmu
"bdh]lh Ibiz gZ ijb wihf _Jh k_e_dlb\ghklv d \bjmkgh
\ jZa ij_\urzZz | 1zdh\mx d ZzZkizjz]bgh\uf ijhl_ZaZz
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j_gbgm dZIl_ikbgzf ' b ( >6KDP HW DO @ K
dhgp_gljZpby g&ibgZ\bjZ \ hlghr_;gbY&B|Q IbiZ \ kj_"_

g_eh\ _g_kdhc ku\hjhldb khklzZ\ey | gfhev e [|h]*"Z c
ihdzazl_ev jZ\_g gfhev e \ hlkmlkbk\kbe hilbw\dh\ihjld b?
i _j\bgqguo baheylh\ kd®dXQZ Iky "h gfhev e >6KDP

K\yaulZgb_k [_edZfb ieZafu \ f_gvr_c kl_i1_gb \eb
ehibgZ\bjz ih kjzZ\g_gbx k jblhgz\bjhf \ ijbkmlk(\&hb
jblhgzZ\bjz \hajzkl30 j2a #*h]*"Z dzd "“ey ehlebgizZ\bjz jZ
[Molla et al., 1998

;hevrbgkl\h bg]b[blhjh\ ijhl_Zau <BQ ih”"\_j]Zxlk
ij_bfms_KkI\_ggh ih™ ~ _ckl\b_f IC¥Rs _JéZgohu\f h[jZahf &<z
\' oh™_ i_j\hc nZau [bhljZgknhjfZpbb bkdexqg_gb_ kh
f 1Z[hebabjm_fuc &<3 & >+LUDQL HW DO hkimi@hkl
bglb[blhjh\ ijhl_Zau \ p_ehf g \ukhdz f_g__ '
ihem\u\_"~ gby khklZ\ey | hdheh g >+XJKHV HW DC
g _h[oh~bfhklv gZklh]h ijbzfZz ~ey ih~"™ _j Zgby | _jZi_\lb
[Moyle & BacN @ >ey ij_h~he _gby wlbo h]jZgbg _gbc \ c
ijbf gy Iky dhf[bgZpby k jblhgzZ\bjhf dhlhjuc \uk
nZjfZzdhdbg Ibqg_kdh]h mkbebl ey [mkl_jZ [eZ]h™Zjy b
CYP3A4 [Greenblatt & Harmatz, 2015; Greenblatt, 2017

Dhf[bgbjh\Zgguc ij_iZjzZl ehibgzZ\@jPya)higZ\kij qb\Z_
"ebl evgh_ ih"Z\e _gb_\bjmkghc gZ]jmadb b mklhcdgb\l
L;ebfnhpblhdlhih?I\_j°* ghjZgrhfbabjh\Zdckke "~"h\Zgiby:«

\ajhkebo® | ¢ g_ ihemqZ\rbo jZg_ _ :JL >&YHWNRYLF
gZagZq_gb_ gbadbo “ha jblhgZ\bjZ kms_klI\_ggh memgqg
k\hckl\Z ehibgz\bjZz >'HERXFN @ m\ _ebqgb\Zy

©dhgp_gljZpbyiArpatlyntier the Curve$8& \ ieZaf_ \ % jZa
bdb[bjh\Zgby &<3 $ b \hgehdHhijhl_[Bg et al., 1999; Murphy
et al.,, 2001]. Ijbzf LPVIr k ibs_,ckh” _j"Zsnef_j _ggheb\ukhdh _
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dhebq_KBph\ih\urzZ [Iboh*hkIimighkiZjzlihwlhfimdhf_ g m I}
Ijbgbfzlv _]1h \h \j_fy ropean MHicines Agency, 2021]lhke _
fgh]lhdjzZlgh]h ijbzfz /39 U \ “ha_ f] f] Mz fjjlzax \
fl] h~bg jZza \ » gv m iZpb_glh\ g_ ihemqgZ\rbo gulL
fZdkbfZevgu_ dhgp_gljZpbb \ iezZzaf_ &PD|[ khklZ\ey

Ahklb]zZxlky q_j_a b g khhi\_IkI\_ggh WPD[ >(
ihem\u\_~ _gby ehibgZ\bjZ ijb j_"bf_ f] WMl NI~
Ah g >(XURSHDQ OHGLFLQHV $JHQF\ @

ljb i_jhjZevghf ijbzf_ \kZkul\Zgb_ ehibgzZ\bjZ ebf
hkgh\gufb f oZgbafZfb ehdZebah\Zggufb \ wgl jhpblZ
hihkj ~h\Zggdebdhijhl _bghf dh”"bjm_I|KBCBLl gf&EhibgZ\b
yley |ky km[klHZ$hfIB]*"Z dZd jblhgz\bj \uklmiz_ | _]h b
Waterschoot et al.,, 2010]cke ~kl\b_ wlh]h kh\f_klgh_ijbf_g_ g
ith\urzZ | \gmljbde _Ihggmx dhgp_gljZpbx ehibgZ\bjz \
kgb™ _gby h[jZlgh]lh \u\ithlg\by dbrdb N_jf gl &<3 $
wkdij _kkbjm Iky \ dbr_ggbd_ f IZ[hebabjm_| ehibgz\lI
ijhoh ™~ _gby @_j _aJdblhgzZ\bj y\ey Iky fhsguf bg]b[blhjh:
"hihegbl_evgh kihkh[kI\m_| m\_ebg_gbx [bhAhkIm iR k
et al.,, 2012].< i_qg_gb nzZjfZzdhdbg IbdZ ehibgz\bjzZz b jblhg:
\aZbfh~ _ckl\b_f k IljZgkihjlzjzfb [ZaZevghc b dZgZe
] iZzlhpblEhibgZ\bj jblhgfAYYmpebjmx| [ZaZeZl|l jZevguc a
ZdIb\ghklv bfihjlzjh\ k_f ckI\Z 2$73 < qgqZklghklb ehik
gbadbo fbdjhfheyjguo dhgp_gljZpbyo bg]b[bjmx] 2$73
fh™ | \ebylv gZ bo kh[kI\ _ggh_ ihklmie_gb_\ ] _iZIFf
e dzZjklI\_gguf \azbfh™_ckl\byf Djhf_Ih]l]h jblhgZ\bj bg
OCT1 [Ambrus et al., 2021].

< djh\b ehibgz\bj k\yau\Z_;lkiykdd@bldhijhl_b ghdb k
Zev[mfbghhiy\eyyne \ukhdn@xnbgghdkilvj\hffEuropean Medicines
Agency, 2021].JblhgZ\ppbjdmebjmkl\lyaZgdkHcedZfrbhjf (JeZ\guf
h[jZahk Zev[mfbgthfl;dbkeufebdhijhl_bghf [eZ]h™Zjy \
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k\yaulZgbx _]h dhgp_gljZpby \ ljmAgh”~hklimigud
kibgghfhalh\Zy "b~rdhklv Kki_jfz gb _ q_f \iezZzaf_ >&I

EhibgzZ\bj y\ey Iky km[kljzZlhf b bg]b[blhjhf &<3 $ b
bahnhjfZfb &<3 $ b &<3 $ ~h Iljzo hkgh\gud dikldX[ be b
"N\mavibf_jgug]lb”jhdkBY, Z1Zd jy*Z\lhjhkl_i_ggumm*mdlh\
G _kfhljyzlh glhwlbf_g_gqu_ f_IZ[hQehxIkykgh\guftboh[sZy
jZ"bhzZdIb\ghkiewZaf hlghkbl _eggh ebdZhgbh[eZ”rZxlbrv
g_agZqbl_evghc kihkh[ghklvx bg]b[bjh\ZIv ijhl_Zam <
Jblhgz\bj f_IZ[hebabjm _Iky ij_bfms_kI\_ggh &<3 $ b
&<3 ' "h g_Zdlb\guo f_IZ[heblh\ F_1Z[heblu ehibgZ\b
jblhgZ\bjzZ \u\h”~ylky k dZehf \ g_baf_gzgghf \b”_ ihqg_
g _agZqbl _evgmx jhev >&DWWDIPHR tAYZDIOjbam_ [Ry
] _g_Ibg_kdbf [Zjv_jhf d jzZa\blbx j_abkl_glghklb M
ithemqgZ\rbo Zglbj Iljh\bjmkgmx | _jZibx debgbqg_KkllllagZ
ehibgzZ\bjm g_ gZ[ex"Z _Iky M ebp k g_m~*Zq_c i]
\dexqgZ\rbo g_kdhevdh bg]b[blhjh\ ijhl_Zau i_j_djzklc
dhf[bgZpbb \uyley Iky ebrv \ kemgzZz \ >.HPSI
h[mkeh\eb\Z_| wnn_dlb\ghklv ehibgz\bjzZ jblhgzZ\bjz \ Z
e_q_gby

<u\_" gb_ g _baf_gzgguo ij_iZjZIlh\ b bo f_IZ]l
hihkj *“m_IkyljE®Kihjl _jzfb IThdZazZgh qglh ehibgZ\bj
bglb[bjmx| Fljezdkihjl BS8EP (dh”~bjm _fuc JABECBi1 b 0$7(
(dh~bjm_fuc ]Slg@Gd7A1L Ih]~rzZz dzZd \ hlghr_gbb 053 k
ki_pbnbgghklv ehibgzZ\bjZ hlkmlklI\m _| >$PEUXVRAWHNC
2010].

lj_~iheZ]Z_lky qlh dhgp_gljZpby ehibgZ\bjzZz gZijy
i _j_ghkbfhklvx b | _jZi \lbgq_kdhc wnn_dlb\ghklvx "ey
kmij_kkbb p_e_khh[jZagh ih~*_j"b\Zlv dhgp_gljZpbx g
gZebqbb iylb beb [he__ fmlZpbc j_abkl_glghklb d ehibg
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f] e >$iBrEeddine et al., 2011]>ey bg]b[blhjh\ ijhl_Zau mjh\_g

gZ]jmadb dhjj_ebjm_| k dhgp_gljZpb_c ij_ iDufdik et ale Z:
2000; Marzolini et al.,, 2000 L _ jZi_\lbg_kdbc e _dZjkl\ _gguc fhc
ihalhey | hilbfbabjh\zZlv dhgp_gljZpbb Bl ij_~hI\
g_wnn_dlb\ghklb | _jZibb Z 1zd _ fh I bkiheviah\

ijb\_j° _gghklb | [Fradijetal., 2004].
NZjfzdhAbgzibdZjfZdhdbgehbb@Z\bjZ jblhgZ\bjZ hij_

wnn_dib\ghklv b [_ahizkghkIWIbl_jZhpb kku fh mebj

bahn_jf_glZMP3A b ljZgkihjlgufb kbkl fZfb HjaZgbafZkl\

$%& b 6/&2 Zdlib\ghklv dhlhjuo fh | jZaebqZIlvky
libf _g_gb_ nzjfzdh]_g_lbg_kdh]h ih”oh”Z ihalhey_I ih
:JL b kgbablv __ Ihdkb qgé Rdgliar, 2O1% WedR&LOwen, 2017].

< jhkkbckdhc gZmgghc ebl_jZImj_ agZqgbl_evgh_
ihk\ys gh bamqg _gbx ihebfhjnguo \ZjbZglh\ mihfygmlu
i_jkhgzZebabjh\Zggh]l]h ih”oh”zZ d |[|_jZibb Im[_jdmez
e _dZjkl\_gghc mklhcgb\hklvx Hkgh\ghc p_evx |Zdbo j:
nzZjfzdh] _g _Ibqg_kdbo fZjd_jh\ Zkkhpbbjh\Zgguo Kk
[ ahiZzkghklvx e _g_gby >AZoZjh\ b #j BUhgBE\B bDj
2025]. >jm]b_ bkke_ _"hhxdpyzgdumq gbx ihebfhjnguo \Z
] _ghMYP3A4bCYP3A5\ dZg_kI\_ [bhfzZjd_jh\ wnn_dlb\ghklb |
Zglbikbohlbg_kdhc I_jZibb m ~_ | _¢ >B\Zs_gdh b 7j
Ijh\h~ylky bkke "h\Zgby gZijZ\e _ggunZjgZdhjanglbgb |
fZjd_jh€YP2C19, CYP2C9, VKORC1, SLCO1BIm ij_"klzZ\bl_e _c jZa
wlgbqg_kdbo ]jmii \ dZj"bheh]bqg_kEbgazijXdhbbd?j
gZklghklb ihdZazZgh qglh @QrRG19*2\Wwklklgb™ ggZy Zdlb\
CYP3A4fh]ml \ebylv gZ h[jZah\Zgb_ zZdlb\dé&hhbfthlZ[le&bb
_]h Zglbljhf[hpblZjguc wnn_dl >FbjazZ_ \ b 7] @
gZijZ\e_gu 9gZ ihbkd gh\uo nZzZjfZdh] g Ibg_kdbo
djh\hl_q_gbc m iZpb_glh\ iIjbgbfZxsbo ZglbdhZ]me
NZ[blzljzg ZibdkZ[Zg #jFbjazZz \Nb *bgZ b *j @ D
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hp_gb\zZ _I|ky \ebygb_ ihebfhjngiv&3AZ([b2Z¢A%3, rs28371759,
UV gZ ]bihebib”_fbg_kdmx wnn_dlb\ghklv ZIhj\Z]
br fbg_kdhc [he_agvx k_j*pZ ><hjh[v_A&h\Db" "gu 1Zd¢
bkke ~h\Zgby gZijZ\e _ggu_ gZ hp_gdm ZkkhpbZpbb
CYP3A5,CYP3A4bCYP3A7k ojhgbg_kdhc jimlghc bglhdkbdZpb_
ZdIb\ghklb &<3 $ >Q_jgyd b *j @
14.F _oZgbajfzma\blby f_"bg”b\b"mZzZevghc \ZjbZ[_evghkl

| jZibx jhev f _f[jZgguo ljZgkihjl_jh\ b [bhljZgknhjf

ehibgZ\bjz jblhgz\bjZz

1.4.1.SLCO1B1

| _j\uf Db” _glbnbpbjh\Zgguf m qg_eh\ _dZ ij_"klZ\b
hjlZgbqg_kdbo-lZgkhigjlbjmxsbo ihebi_ilb2h\ klZe [_eh
dehgbjh\Zgguc \ihke_7kl\bb dzZd hjlheh] [_¢KkuRak$lik $
HW DO @ KhlezZkgh ghf _gdeZlmdb 2pZ@kitbjfigxisb
f g b glbgghklb Zfbghdbkehlghc ihke "h\ZIl evc¢
hrgh k_f _ckl\h b h[hagZqgzZxlky ZjzZ[kdbfb pbnjzfb gZi
dzZd ih"k_f_ckI\Z ozZjzZdl_jbamxsb_Kky - br glbgghklb
gZijbf_ JATP1B) [Hagenbuch & Meier, 200@® LjZgkihjlguc [_ehd 2
ehdZebah\zZg ij_bfms_klI\_ggh gZ [ZaheZl jZevghc f_
hkms_ kl\ey | ljZgkihjl dk_gh[bhlbdh\ >5RV]NLHZLF]
\kZku\Zgby \ |lhgdhf dbr_qgbd_[Zdb_ e dZjkl\ _ggu_
bg]lb[blhju Zg]lbhij dabgZxs_ ]h n_jf glz ]bih]ebd_
ij_iZjZlu b bg]lb[blhju ijhl_Zau <BQ \dexqZy ehibgZz
ihjlZevguc djh\hlhd b ~Ze_ _ k ihfhsvx 2%$73 % 1jZ
] iZzlhpblu ]~ _ ih”\_j]lZxlky ij_kbkl_fghfm f_|IZ[hebafm
lhfbfh 2$73 % \ ih]Jehs_gbb e _dZzZjkl\ ] _iZlhpblzZfb
2$73 % b 2$73 $ >+DUWNRRUQ HW DO @ <
gZkqgblu\Zxs ge_gh\ 0ZjZdl _jbam_Iky rbjh
ki_pbnbgghklvx b ih\k_f klghc wdkij_kkb_c¢c \ jZaebqg
Brouwer, 2004; Briz et al., 2003].
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= pLCO1B1,dh*"bjmxsbc [_ehdBl23dadxqZ | dh”bjm)y
wdahgh\ b h”bg g_dh”bjmxsbc b hlebgZ_Iky \ukhdbf
\ZjbZglh\ ihke_ "~h\Zl _evghklb agzb\m4Zfl zaZfbghdbkehl \
2%$73 % baf_gyy _]h ljZgkihjlgmx Zdlb\ghklv >7LURQD

@ D gZklhys fm \j f gb \ [Za_ ~“Zgguo 1&%, hibkZ
\ZjbZglh\ wlh]h ] gZ >1&%, @ GZb[he__ bamq.
rs4149056 (&21T>C 9  $ M \ajhkeuo iZpb_gibgnkdpdB{(
ghkbl_evkl\h ] _ €RIbsZ149056 Zkkhpbbjh\Zzgh k [he_
dhgp_gljZpbyfb ehibgzZ\bjz \ iezaf ghkikljZégflgix g lbiZ
TT [Hartkoorn et al., 2010; Kohlrausch et al., 2010; Zhangl.et2013; Mpeta et al.,

'UDJRYLUO HW DO @ Z 1Zd _ kh kgb  &RRLUR
et al., 2010 M ~ | "&Zggu_ h \ebygbb ] ghlbih\ ihebfhjng
UV gZ dhgp_eghjibglZibjZz g_ klhev h&ghllgeZ ggwZgbhb

HwW DO > @ agZgbfhc ZkkhpbZpbb \uyle _gh g_ |
5DNKPDQLQD HW DO > @ ~Zgguc ihebfhjngkc
ih\ur_gb_f dhgp_gljZpbb ehibgZ\bkBAijhdhh*Zehkv baf_
\bjmkheh]bqg_kdh]h bkoh”Z \ I _q_gb_ g_" _ev | _jZibb
gbadhc ijb\_j  _gghklvx e _qgq _gbx 1Zd"_ g_ mklZgh\e g
ihebfhjngh]h \ZpMA4A056] gA.CO1Blk \bjmkheh]bq_kdbf hl\
Zglbj_ljh\bjmkgmx [Glgssidi al., 2012].

lj_"~itheZ]Z _fuc f_oZgbaf \ebygby ihebfh|h\gh]h \Zg&
nZjfZdhdbg_Ibdm ehibgZ\bjZ k\yaZg k baf_g_gb_f wdkij
OATP1B1 IhdZazZgh glh dC gklohpbbjh\Zg kh kgb™ _gghc
[ edZ 2%$73 % \ ] _iZlhpblZo >3UDVDG HW DO
\ 7zl d mf_gvr_gbx azo\zlz ]_izZlhpblzfb ij_izjzIlzZ
ith\ur_gbx _]1h dhgp_gljZpbb \ ieZzaf_djh\b :gZeh]bagguc
Ajm]lbo km[kljzZzlh\ 2873 % \ qZklghklb f_Ihlj_dkZlZ b j
kgb™ _gb_  IljzZzgkihjlZz khijh\h"~Z |Iky m\_ebq_gb_f |jb
e dZjkl\_gguo j _Zdpbc >5RV]NLHZLF] HW DO /H

1.42. ABCB1
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Kmi_jk_f _ckl\h ljZgkihjl _jk\yaulRxsbo dZkk_H4
ljZgkihjl _ju \dexqgZ_| h”gh ba djmig_crbo k_f_ ckI\ [_¢
\h \k_ 0o "b\uo hj]ZgbafdZe gu y\eyxlky h”gbfb ba gZb[he
dhgl_dkl_ [bh~rhkIimighklb e _dZzZjklZamgki®lisacgyriskil \et al.,
2018] 1j_"klzZ\bl_eyfb wlh]lh k_f_ckl\-dep\eklyijhdyb@ dh”bjn
] ghABCBlL $%& ih”k_f ckl\h % qge_g lZd" _ ba\_ kI
ljZgkihjl _j fgh™ _kI\_gghc e _dzZjklI\_gghc mklhcqgb\hklb
fgh™ _kI\_gghc e_dZjkl\_gghc mklhcgb\hklvx 053BCCih"|

ith "k _f _ckl\h & qge_g [ _ehd k\yaZgguc k fgh"  _k
mklhcgb\hklvx 053 dh*bjm\BEC2 {hghkff_ckl\h & qe_ ¢
[ _ehd k\yvaZgguc k fgh™  _kI\_gghc e _dZjkl\_gghc m

dh”*bjm_fuc JABgR# ih~"k_f _ckl\h & qge_g alG PO15]RW KoD
ljZgkihjl,jy\eyykv -&a&\bkbfufb gZkhkzfb "d¥_ghhddbd]
hjez”Zxl rbjhdhc km[kljZlghc ki_pbnbqgghklvx Hkgt
aZdexqZ |ky \ \u\_"~ gbb ihl _gpbZevgh Ihdkbgguo \_ s
gZ [bh*hkimighklv e _dZjklI\_gguo kj_"kI\ pPAmMgudidr @t kI "
1999; Gottesman & Pastan, 1993]Fgh]hqbke _ggu_ bkke "“h\Zgby
Zglbj _ljh\bjmkgu_ ij_iZjZlu \ qZklghklb ehibgZ\bj b
bg"mdlhjZfb wdkij KBOBiL[Pertpi et al., 2005Chandleret al., 2003; van
Waterschoot & Schinkel, 2011].

<Z gh hif_Iblv qlh /39 U 1Zd _ h[eZ”Zx| bg]b[bjm
hlghr _gb-debdhijhl _bgzZz < g "Z\gbo bkke ~h\Zgbyo OI
ihdZzazgh qlh /39 U bg]b[bjmxI| hllhd fh”_evgh]h km[
]Jebdhijhl _bgh”*rZfbgZ \ dmevimjZo de_I|hd Z~ _ghdZjpb
dbrdb &DFIR \ kj_aZo Ilhgdhc dbrdb djuk Djhf_ Ih]lh
bglb[bjh\Ze hllhd jh*ZfbgZz \ kj_aZo lhgdhc dbMibD®

@ < k\lyab k wilbf g _h[oh”bfh mqgblu\Zlv bg]b[bjmxs
gZagZq_gbb ij_izZjZlh\ ~jmgbaaZgde Z&Kh\evguo f_ e _dZjk
\aZbfh” _ckl\bc
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>Zggu_ h \ebygbb ]_ghlbih\ ihebfhjngh]h B235&d)l Z
] oABCB1gZ \bjmkheh]bqg_kdbc hiI\_| b dhgp_gljZpbx ehib
<Bgnbpbjh\Zgguo iZpb_glh\ ijhlpX@mbenkdb bkke I
Coelho et al > @ mklZgh\beb-TghelZfdhgngh]h \ZjbZglZ UV
] _g&BCBl Zkkhpbbjh\zZg k iylbdjzZlguf ih\ur_gb_f jbkdz \
g m~"Zgb gZ nhg_ | _jZibb kh”™ _j"ZbgobBWjM\ZmgeBQZpb
<hafh' 'gh_ h[tykg _gb_ \ebygby ~Zggh]h ihebdBjnmghkih
| jZibb /39 U ij_"eh  _gh )HOOD\ HW DO > J@hi@dilhj
Zkkhpbbjh\Zg k gbadhc IljZgkdjbipb_¢c b kgb gghc
]Jebdhijhl _bgz :\lhjzZfb [ueZ knhjfmebjh\ZgZ ]bihl_aZ
gbadzZy wdkij_ kABOBllfhgZl dhfi_gkbjh\ZIlvky baf[ulhgghc
] gh\ A"jm]bo ljZgkihjlgbed rdHhH\glh\ &<3 f 1Z[heba
e _dZjklI\_ggu_ kj_"kI\Zz Wlihhigb\h{bkljhc webfbgZpbb kr
gZklghlkldgp]b[blhjh\ ijhl_Zau glh \ k\hx hqg_kgbv_ghg[my
wnn_dlb\ghklv | _jzZzibb Bl < Ih ~_ \j fy ~jm]h_ bkke ~’
jZg__ 1Zzd"_ \uy\beh Zkkhpb@pite b flgjndhih \ZjbzZglzZ U\
] _gABCBlk jbkdhf \bjmkheh]bgq_kdhc g_m~Zgb >%UXPPH
NZgguc ] _ghlbi kl\yaZg k [he_ \ukhdbfb mjh\gpBEBLjZg
glh kihkh[kI\m_| mkdhj_gghc webfbgZpbb Bl >+LW]D H
hikmlkl\bb agZgbfhc klyab f_ "~m ] _ghlbizZzfb ihebfhjngh
] g&XBCB1b dhgp_gljZpbyfb ehblegZj\bljlizgZ\bjz \ ieZaf_m
iZpb_glh\ [ _a hp_gdb \bjmkheh]b@Dk#HW hDhkoh*Z @ :g
NZggu_ ihemq _ g {Rakhrarinaet al., 2011; Liu et al., 2017].

1.4.3 CYP3A4

Bahn_jf _glu pblypsfig _~klZ\eyxl kh[hc k_f_ckl\h n
f 1Z[hebabjmxsbo e _dZzZjklI\_ggu_ kj_~kI\Z dhlhjh_ ijbk
\b~rh\ hj]J]Zzgbafh\ b mqgzZkl\m_ | \ [bhljZgknhjfZpbb dZ
wdah] gguo kh_~bg _gbc >6WLSS $SFFR\h fg@bdN kigdmg
ehdZebahi\Zypdims _kI\_ggh \ IldZgyo i_gq_gb b dbr_qgbdZz
h[gZjm  _gu \ dh"_ e _]Jdbo ihqdZo hmnyukdttat, 2017Z Bitg &>



32

Kaminsky, 2003; Oesch et al.,, 2000 M fe _dhiblZxsbo b~ glbnbp

k_f_ckl\ &<3dh”bjm_fuo ] Wlbfbn_jf_glu ehdZebah
wg”~hieZafZlbqg_kdhf j _Ibdmemf_ beb f_f[jZgZo fblhohg’
.RURENRYD 6WLSS $FFR @ ljehd _bod4rd]Zj

ki_dlj ihlJehs _gby \hkklZgh\e _gghc nhjfu n_jf_glZ ijl@ "e
h[hagZq _gb_ dhgdj _Igh]Jh n_jf glZ kljhblky ih ko f_ C
hkgh\_ ]J]hfheh]bb Zfbghdbkehlghc ih®mural®\Zato,d9eih kb
<u”_eyxl "\_ hkgh\gu_ dzs$_Jwgpth]&g8u_ k_-blxhl\Z
dk_gh[bhlbg_kdb_ k_f_ecllWASS $FFR @ Wsg”t
\h\e _g _gu \ [bhkbgl a b dZlZ[hebaf nbabheh]bg_ kdb
dZd dk_gh[bhlbqg skl IKl¥3ggu aZ f_1Z[hebaf Ihdkbgh\
kj_~u e _dzZjkl\ b dzZgp_jh]_gh\ Bahn_jf_glu k_f_ ckl\
khklZ\eyxl| ijb[ebabl_evgh \k_ o n_jf_glh\ mgZkl\m:
debgbqg_kdb bkihevam fuo e dZjkl\ _gguo dk igh4bh\ bld
[Guengerich, 2008; Stipp & Acco, 20R1& <3 JezZ\guf h[jZahf mqZk
f 1Z[hebaf_ wcdha[Zgddbvla\et al., 2000) G _dhlhju_ bahnt
f 1Z[hebabjmxsb_ e_dZzZjklI\z lZzd"_ ijbgbfzZxl mqzZkll
wg”"h] _gguo kh_"bg _gbc gZijbf j &<3 $ b &<3 $
wdkij kkby o0zZjzZdl _jgZ "ey &<3 $ &<3 & &<3 & &<3

dZ&<3 $ &<3' &<3 % &<3 & b &<3 $ ij_"klz\e_
dhebqg_kI\_ &<3 - &<3 $ b &<3 % wdkij_kkbjmxlk
\g i _qzghggh >6WLSS $FFR @

:dlb\ghklv banhf_jf_ @YRY hij_ " ey | dzd kgb
nZjfZzdheh]bgq_kdh]h wnn jdbAblIbZd gb " eZl _evguo e d.
j_Zdpbc >7R]]JL @ < bkke_ _~h\Zgbyo ihk\yszgg

dk_gh[bhlbdh\ mklZgh\e gh glh Zdlb\ghklv pblhc
jZzkkfzljb\zIvky \ dzZqg_kI\_ fzZjdzjz lhdkbg_kdh]h \ha”"

@ Z ghkbl_evkl\h hij_~ ezgguo ] _ghlbih\ Zkkhpbt
jbkdZz g _[eZ]hijbylguo wnn_dlh\ 7~ey a”“hjh\Bywh»n@Qjfig
&<3 $ b &<3 $ mqgZkl\mxIl \ f _|IZ[hebaf_ [he__
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ebp_gabjh\Zgguo e_dZjkl\_gguo ij_iZjZlh\ lhebfhjng
CYP3A4 bCYP3A5 hij_ "N _eyxl mjh\_gv wdkij_kk plakhmanf etgalh\
2009]. HibkZgu ZkkhpbzZpbb f_""m ihebfhjngufb OH3IAZ2Y|Z1
CYP3A5b ij _"jZkiheh  _gghklvx d g_ "~ _eZl _evguf e _dZjklI\_
kgb™ _gghc wnn_dlb\ghKibbhm <Blgnbpbjh\Zgguo iZpb
ithemqgZxsbo bg]lb[blhju ijhl_Zau f 1Z[hebaf dhlhjt
bg"mdpb_c beb bg]b[bjh\Zgb f &<3 $ >%HUQR HW DO
<f _kl_ k |_f fgh]lb_ jZ[hlu g_ \uy\beb qgzldhc \a
nZjfZzdhdbg IbdmzjfZzdh*bgzZfbdhc ehibgzZ\bjZz b 1Zdbfb
\ZjbzZglzZfb CYWBA4*1B CYP3A5*3 bCYP3A5*6[Zhang et al., 2013; Mpeta et
al., 2016; Elens et al., 2009; Estrela et al., 200Blkke "h\Zigkkyys ggu_
ihebfhjnghfm \ZjbXglm ]JCYB3A5,1Zzd"_ g_ ijh»_fhgkljbjl
klZlbklbg_kdb agzqgbfhc k\lyab k nZzZjfZzdhdbg_Ibdhc
ehibgz\bjz jblhgz\bjz jz\gh dzZd b k \bjmkhehbgm kdB®
bgnbpbjh\Zgguo ~ | ¢ >5DNKPDQLQD HW DO b@
[ueh ihdZaZgh qlh \ajhkeu_ i-dmh _dlpubkc<B@_ gliitbihf
ihebfhjnghfm \ZjbZglm UV CYP3A4¢ZgZd!l_ jbamxlky ih\ur_
debj _gkhf ehibgZ\bjZ ih kjzZ\g_gbx k ghR®»122¢[@yuhjugehlb
DO @ J _"NdzZy \klj_qzZ_fhklv ]hfhaPBA4*22hfhZele
hitykgylv _~“bgbqguc o0Zjzdl _j “"Zggh]h gZ[ex” _gby >6W
< 1ibehlghf bkke ~h\Zgbb k mqgZklb_fihabdbpgub
iIZpb_glh\ ihemqgZ\rbo fhghl jZibx ehibgZ\bjhf jblhgZzZ\]
\ZjbZdgYP3A4*1B [ue h[gZjm _g m ~\mo iZpb_glh\ k \bj
g m~"Zg_c¢c b kgb  _gb_f dhgp_gljZpbb ehibgzZ\bjz W
ij_~iheh blv glh gZebgb_ ihebfhjnglod@d¥YH3IAdglhd§Zklighk
\ZjbzZgl@YP3A4*1B fh | hdZau\zZlv \ebygb_ gZ \bjm
wnn_dlb\ghklv | _jZibb > %HUQR HW DO @
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=E:<: F:L?JB:EU B F?LH>U

>baZcg b h[t _dIl bkke_ _"~h\Zgby

GZklhysZy ~bkk_jlZpbhggZy jZ[hlZ \uihegyeZkv \ i
]hr\ N=;GM ©GZmqguc p_glj ijh[e_f ahjh\vy lq fetb\ bdj
N=;GM GP IAKJQ ] Bjdmlkd" "*hj_dgdhjgt J:G Juqdh\z
< gZ [Za_ eZ[hjZlhjbb i_jkhgZebabjh\Zgghc f_"bplggu
;Zbjh\zZ L : Bkke_~h\zZgb_ ijh\h*behkv \ jZfdZo nmg".
bkke ~h\Zgby -2021- ©Dexq_\u_ aZdhghf_jghklb b
nhjfbjh\Zgby gZjmr_gbc a”hjh\vy ~ | ¢ Db ih”jhkl
| _jkhgZebabjh\Zggh]h ih”oh”Z d “bZ]ghklbd_ e _q_g
kh\j f gghc i_"bZljbb2® jmdh\h™bf v fetuyg+t J:G Juqdl
E < ljh\_~ _gb_ bkke_~h\Zgby h” h[j_gh dhfbl_Ihf ih |
N=;GM GP IAKJQ \uibkdz « hi ] b khhi\_I
ghjfZzf O_evkbgdkdhc ~_deZjZpbb <k_fbjghc f_~bpbgk
ithke ~gbc i_j_ kRNHMljlZe aZz ;jZalyd pw <k " Ib mqgz
bkke_ ~h\zZgby klZjr_ jh”~bé_¢&b hi_dmduc feZ"r_ (
bgnhjfbjh\Zgu h gZmqgghc gZijZ\e _gghklb bkke ~h\Zgby
mqgZklb_\ kh\f_klghc jZ[hl_

>pbaZcg bkke ~h\Zgby

KljmdIimjzZz ~Zggh]lh bkke_~h\Zgby khklhbl ba "\mo il
1j _"klZ\e _gguo gZbkondlhd
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letn ¢ nepuHaranbHoii BUY-nndexumei
C6op KIHHHKO-aHAMHECTHYECKHX n=184
JAHHBIX NALUHEHTOB )
AHAJIA3 B3aHMOCBSI3H KOHIEHTPAIHIH
JeTn, nony4aromme
- HHTHOMTOPOB NPOTea3bl ¢ KIHHHKO-
MHIHONTOPEI IPOTEa3hl (JIOMHHABHAD/PUTOHABHP),
_ aHAMHECTHYeCKHMH NOKA3ATeIsIMH Y
Mposenenne TJIM n=136 . "
nereii ¢ BHU-nndexnnei
AHTHPETPOBHPYCHBIX NPeNapaToB ¥
(TaMABYIMH, a6aKABHP, 3UI0BYIHH, Hckmouensr (n=8): pesynsratet TJIM (apredaxtsy/
| JIONHHABUD, PHTOHABHP) BBIOPOCHI), OMTHOKPATHOE M3MEPEHHE BHPYCHOI
< Harpy3KH.
o v 7
- I'pynna 6e3 I'pynmna ¢
JIByKkpaTHOe H3MepeHHe BHPYCHOI BHPYCOIOTHUECKOi BHPYCOIOTHUECKOi
HATPY3KH sdpexTHBHOCTH 3 heKTHBHOCTBIO
n=45 n=83 AHAJIN3 B3aHMOCBS3H KOHUEHTPALMI
HHIHOHTOPOB NpPOTEA3LI ¢
1 JalopaTopHBIMH MOKA3ATENSAMH Y JeTeif ¢
-
Ipynna 6e3 1 Ipynna BHY-undexuneii
Onpenenenne coxep:kanus CD4* T- HMMMYHOJIOTH4ECKOIT 1 UMMYHOIIOTHYECKOH
AUMQOUHTOB (G peKTHBHOCTH 1 9 (heKTHBHOCTBIO
n=13 ' n=114
1
A4 AHAJIH3 B3AHMOCBA3H
CeKBEHMPOBAHHE TEHOB MEMOPaHHBIX Hetn ¢ onpeensemoit TeHOTHIIOB I0JIMMOPQIEIX BApHANTOR
Genxos (ABCBI u SLCOIB1) KOHICHTpaIHeii renon ABCE1, SLCOHRI
MHIHOHTOPOB MIPOTEA3bI JIOHHABHPA/PUTOHABHPA BHPYCOJTOTHYICCKHMH H
n=48 HMMYHOIOTHYECKHMH HOKA3ATEISIMH Y
' Y nereii ¢ BUU-undexuueii
E I'pynma ¢ T'pynna Ge3
= BHPYCOIOTHYECKON BHPYCOIOTHYECKO#
m 3(heKTHBHOCTHIO sppexTHBHOCTH AHAIN3 BIAHMOCBSA3H
. = = reHOTHNOB NOAUMOP(HBIX
™ CeKBeHHpPOBAHHE TeHa TIePBOii Pasbl n=32 n=16 P
BapuanToB rena CYP3A4 ¢
droTpancopMallii HHTHOUTOPOB
e e BHPYCOJIOTHYECKHMH H
p [pynna Ge3 I'pynna ¢ HMMYHOJIOTHYECKHMH TOKA3ATEIAMH Y
HMMYHOJIOTHHECKO# HMMYHOOTHYECKOH neteii ¢ BHU-nndexuneii
adexTuBHOCTH addekTHBHOCTRIO
n=4 n=44

JbkmdhdbaZcg bkke .~h\Zgby

| j\uc wlzZi\dexqgZe j_ljhki_dlb\guc ZgZeba "Zgc
eZ[hjZlhjgh]h h[ke_ _~h\Zgby Abgnc dgb _<BQihemq
Zglbj _ljh\bjmkgmx | _jZibx Ba gbo knhjfbjh\Zga=136[ h\jd.
ko fm e _g_gby dhlhjuo [ueb \dexq_qgu bg]b[k
ehibgZ\bj jblhgBXdjexqg gu g eh\ d Zjl nZdlu \u[jhk
| jZi_\lbg_kdh]h e _dZzZjkl\_ggh]h fhgblhjbg]Z hNgthkjZtg
hij ~ e gb_\bjmkghctmZ|3.nBakdbth~*gzZy f ~bpbgkdZy ~hd
Ij_"hklZ\e_gZ =;MA ©Bjdmlkdbc h[eZklghc p_glj ihkih
KIB>hf b bgn _dpbhggufb aZ[he \Zgbyfbad jegZ\delkl§jpldd
X D.

Debgbdbhzfg_klbg_kdb_ b eZ[hjZlhjgug khdznaZXl [&
NZgguo 5('&DXdjh\zZ b ~j] <k_ iZpb_glu ~ i jkhgZebe
dZ ~hfm iZpb_glm ijbk\h_g i_jkhgddviguc>Hhklmi g jZa
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kh~ j"Zsbf i_jkhgZevgu_ "~Zggu_ ©," SDUWLFLSDQV

LQIRUPDWLRQ®?2 hljZgbq_g

Djbl_jbb \dexqg_gby \ i_j\uc wlZi bkke_"h\Zgby

1. <hajzZkll7e | f_kyp_\ ;~g_c

2. MklZgh\le _gguc "bZ]Jgha i_jb-dflzedmizyy <BQ

3. GZebqgb_ bgnhjfbjh\Zggh]h “~h[jh\hevgh]h kh]eZk

aZdhgguo ij_"klz\bl_e_c "ey ih"jh&bdiMjhkldZeklEZjb_

gZnqgZklb_ \ gZmqghf bkke_~h\Zgbb

Djbl_jbb bkdex@d gpbhyfwlZibkke "~h\Zgby

1. MklZgh\e _gguc "bZJgdma &kBodd ijbh[j_|I _gghc g _i_jb

iml_f

<k _f ~ _lyfijh\:~ _gh

1. Baf j gb_\ iezaf_ djh\b dhgp_gljZpbc iylb Z

ij_iZjZthgmde hab”?gu_ bg]lb[blhju h[jZlghc 1jZgkdjbil

Z[ZdZ\bj ab”hbhgltdplhju ijhl_Zau ehibgz\kj jblhgZ\bj

2. 2-0djZlgh_ baf_j gb_\bjmkghc gZ]jmadb

3. Hij_~ e _gb_ ijhp_glgh]h kh”_j"Zgby b Z[khexidh]h

ebfnhpblh\ b hp _gdZ kl_i_gb ihjZz" _gby bffmgghc kbkl

bffmggufb dzZl _]Jhjbyfb \ aZ\bkbfhklb hl \hajzZklZ j [_gd:
<lhjhc wl¥dexgqZe k_d\ _gbjh\Zgb_ h[jZaph\ >GD i

wdahgh\-fl IgZhebazZC¥p3A4 Z 1zd"_ 1Zj] _lgh_ k_d\_gbjh\

ljZgkihjl_jh\ bg]b[blhjh\ ABGBIZBSLCO1B1L < khhiI\_IklI\bk

djbl_jbyfb \dexq_gby b bkdexq_gby [ueh hIh{pgah dpb*

ihemqgZxsbo bg]b[blhju ijéhiZg@a\bj b jblhgZ\bj \

dhfie _dkghc Zglbj _Ijh\bjmkghc | _jZibb < ~Zevg_ cr_ f i

\ebygby b” glbnbpbjh\Zgguo ihebfhjnguo \ZjbZglh\ ¢

hi\_I m ~Zgghc ]Jjmiiu iZpb_glh\

Djbl_jbb \dexq_gby \h \lhjhc wlZi

1. >ebl _evghklv Ijb_fZ | dms_c ko fu JLc

ehibgz\bj jblhgZ\bj g_f g__ f_kyp_\
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2. Hij ~ ey fZy dhgp_b9gRdbyhjh\ ijhl _ihauj_amevlZl
| jZi_\Nlbg_kdh]lh e_dZjkI\_ggh;]h fhgblhjbg]Zz

3. >bgZfbq_kdZy hp_gdZ \bjmkghc gZ]jmadb g_ f_g__
Nl c Kk \bjmkheh]bg_kdhc wnn_dlb\ghklvx khle.

j_dhf_g"ZpbyfignmB@pby m " _l]c?
Djbl_jbb bkdexma dbhjhw!lZiZ
1. >ebl _evghklv Ijb_fZ | dms_c ko fu Jlc
ehibgz\bj jblhgz\bj f_g__ f_kyp_\
2. HArghdjZlgh_ hij_~ e _gb_\bjmkghc gZ]jmadb
F_Ih~u bkke_~h\Zgby

:gZfg_klibg_kdb_ *Zjghgu” gZ \udhibjh\dZ ~Zgguo L
[he_agb izZpb_glh\ -Zag&bgbkhg_kdb_  "~Zbggb_ \ xk im
bgnbpbjh\Zgby <BQ ihdZazZl _eb \bjmkghc gZ]jmadb
Zglbj _ljh\bjmkghc | _jhilbib rghklv b dhebq_klI\h baf g
ijh~he bl _evghklv :JL f_kypu bl _dmsZy ko fZ :JL

GZ hkgh\_ Zgljhihf_ljbg_kdbo ihdZazZl e ¢ jZkk
GHYLDWLRQ VFRUH bg”r _dkz fdRwunnbpdZ glBKLZg™MZ
hldehg _gby BFL k bkihevah\zZgb f ijh]jzZffguo ijh”redlh
ANl _c\hajzZkl_ " eArdthro-$0 XVv2 7~ey ~ | ¢ \ \hajZkl_! e_

EZ[hjZlhjgu_ f_Ih~u bkke_~h\Zgby

Hij _~ e _gb_\bjmkghc gZ]jmadb

Mjh\gb JGD-<BQieZaf_ djh\b hij_~ eyebkv k bk
kbkl_ fu $EERW\WHMID @blott Molecular KR: \ eZ[hjZlhjbb :
©BHP KIB>2 Gb'gbc ij_~_e h[gZjm-_gheZa3D dj®\b f_It
IPJ khklZ\eye dhibc fe "adyth{fpZaphtde

Bkke "h\Zgb_hp_gdb khklhygby bffmgghc kbkl_fu

F_Ih~ ijhlhgghc pblhf _Ijbb k bkihevah\ZglCytbmitg Ze
FC- a8 = jfZgbNavio®€ KR: IBDOFACS Cantoll2 KR: f _Ih"hf
Ijyfhc bffmghnemhj_kp_gpbb p_evghc I _jbn_jbqg_
©[_ahlful\hqghc? | _ogheBl[bpZlhjbb =;MA ©OBHP KIB>?2
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i_jbn_jbg_kdhc djh\b hdjZrb\Zeb lj_op\_lgufb
fhghdehgZevguo Zglbl _e d &' &ITGRDIECDRC (@eckman
Coulter2 KR: b g _luj_op\_Igufb Zglbl _ezZfb FZelbl kI f_
IW | _jJKI b :NRZgdbl eZ d Zglb]_gm ~bnn_j_gpBdciahb
Dickinson® KR): ljhp_glgh_ kh”~ _j"Zgb_ b Z[khexlgh_dhebc
de Ihd j_Jmeylhjgidbd'dieg¥Znhpblu b wnn_dlhjgh]h la\_¢
ebfnhpblu gZb[he_  \Z'guo \ iZlh] g _a_aZ[he \Zc
fhgblhjbg]Z _klI_kI\_ggh]h ltbgnghlpybvB® hp_gdb wnn_
:JL Iljhp_glgh_ kh”~ _j Zgb_ ebfnhpblh\ hij_~ ey Iky ih
kh” j"Zgbx e_cdhpblh\ :[khexlgh_ gbkeh \ujz zZ_ Ilky \
fbdjheblj_ 1 3 ff

L jZi_\lbg_kdbc e_dZjkl\_gguc fhgblhjbg]

>ey ijh\_~ _gby | _jzZi \lbg_kdh]h e_dZzZjklI\_ggh]lh fi
djh\b azZ[bjZeb ijb hq_j _~ghf ieZgh\hf ihk_s gbimlkdba
hlezklghc p_glj ih ijhnbezdlbd_ b [hjv[_ kh KIBfbhf
aZlhe_\zZgbyfb2 \ "\Z \ZdyWM>cg hjz_ KhD fe |_j\uc \Zdn
bkihevah\Zeky "ey ijh\_~ gby | _jZi \lbg_kdh]h e_dZjl
\lhjhc 7~ey fhe_dmeayjlblg_kdbo bkkeljth\@gibfc nbdkbjh\.
lhggh_ \j_fy \aylby h[jZapZ b \j fy ihke_"g_]h ijbzfZ
djh\v ljZgkihjlbjh\Zeb \ eZ[hjZlhjbx i_jkhgZebabph\&ZMgl
GP IAKJQ k kh[ex® _gb _f I _fi_jZImjgh]lh j_"bfzZ Hij_"_
:J<Il ijh\_~ gh f _Ih~"hf \ukhdhwnn_dlb\ghc "b~dhklghc
fZkk e dlb\ghc * | dpb_c¢c < dZqg_kI\_ kh_"bg_gbc "ey
bkihevah\Zgu ZgZeblbq_kdb_ klZg”*Zjlu jblhgZ\bjZ ¢
eZfb\m~bgZ b ab”h\m”bgZ ba]lhlh\e _ggu_ \ khhlI\ 1k
j_p_ilmjghc dgb]J]hc 8QLWHG 6WDWHYV 3KDUPZDHR SH
(European Pharmacopoeia <k  hj]J]Zgbqg_kdb_ jZkl\hjbl _eb bf_ et
©068JUDGH2 HKQ ©hkh[h gbkluc2 <h~Z ~ey ijb]lhlh\e ¢
k ihfhsvx kbkl _fu hgbkldb \h*u ©6DUWRULRXV $KIWYF
obfbq_kdb#d] _glh\ bkihevah\Zgguo \ jZ[hl_ khhI\_IKkI\I
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lj _[h\Zgbyf d ijh\_~ gbx [bhZgZeblbg_kdbo bkke "h\Zc
dhgljhevguo b dZeb[jh\hgguo jZklI\hjh\ \ ©ohehklhlxZe[b
imebjh\ZggW®Wy LD ieZafZ djh\b g _eh\ _dZ g_ kh”™_ j"ZsZ
ij_1ZjZlh\ ihf _sZeb IThggh ~habjh\Zggh_ dhebqg_kI\
ZgZeblbqgq _kdbo klzg”Zjlh\ < oh”_ijb]lhlh\e_gby fh” e
[bhfZl _jbZe jZa[Z\eyeb g_ [he__ q_f gZ hl _]h hJf
ihemq _ggZy kf_kv fZzdkbfzZevgh lhqgh hljZz ZeZ khklZ\
dih\b OjhfzZlh]jZnbg_kdh_ jZa” e _gb_ \uihMexerg hX2gZ
(O6KLPDGYMXPgby k “\mfy gZkhkZfb \ukhdh]h ~Z\e ¢
liz*b_glZz gZ klhjhg_ \ukhdh]h ~Z\e _gby > | _dpby Zc¢
ijbf _g_gb_f ljzod\Z*jmihevgh]h 12 dghFhIfZk®/&086
©6KLPDG]X2 Yihgby \ j_"bf_ iheh bl_evghc bhghb
k"\h_gguf bklhggbdhf bhgbazZpbb '8,6 b ijbf_g _gb_f
fgh™ _kI\_gguo j_Zdpbc 050

Fhe _dmey)jmph Ibg_kdb_ bkke_ _~h\Zgby

>GD \u® _eyeb ba p_evghc djh\b k bkihevah\Zgb f
©>GWkhj<2 \ khhI\_IklI\bb k ijhlhdhehf ijhba\h”bl_ey H
Jhkkby Baf j gb_ dhgp_gljZpbb >GD ijh\h*"beéeld ijBE
Qubit 4 (@hermo Scientifié¢ KR: k bkihevah\Zgb_f gZ[hjh\ ©4)
HS (High Sensitivity) Assay Kit(@hermo Scientifié¢ KR:

K_d\_gbjh\Zgb _

F_Ih~rhf 1Zj]_lghlh k_d\ _gbjh\Zgby ijh\_eb dhfie
ihebfhjnguo \ZjbZAgkih\dh\ZjbZ[_evguo mqZKkjlddkih]l gjmi\
bglb[blhjh\ ijhISLCOWB1bABCBl ijZcf _ju “ey h[h]Zs gby
h[eZkl _c ] _gh®h[jZgu Kk ihfhsvx ijh]jZffu-BLAITLP I
(http://www.ncbi.nlm.nih.gov/tools/primer-blgst I jZcf_ju ~ey p_e _\uo h[
] ghSLCO1B1bABCB1 kbgl_abjh\Zgu \ A:H ©?\jh] _g& JEkKk
SLCO1Blijyfhc ijZcf_j $GGCAATGGAAGTGCTACTG; b h[jZlguc

ijZcf_j MGACAGTCAGTTTGGGAGGGA; T1jZcf ju aZo\Zlu\Zx!| h[
NC_000012.12:9.211729481 & B J b \dexqZx!| k ih


http://www.ncbi.nlm.nih.gov/tools/primer-blast
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] g2LCO1B1 GZjZ[hldm p_e_\uo ihke_"~h\Zl _evghkl_c ijh
IPJ b \uihegyeb gZ ZfiebnbdZlhjZo '73ULPH Jhkkby
h[jZa_p kh"_jZeZ fde ;bhFIZAI_ji[(HHIB ©;bheZ[fbd
Jhkkby ih fde fdFbijy[filz]lghjBcf_jZz fde kl_jbevgl
\h~u b fde >GD gZ h[sbc h[t_f fde Mkeh\by Z
ke "mxsbfb h”bg pbde ijb fK fbgmlu pbdeh\ f
k dmg” f K fogml ~Ze pbdeZ f K k dmg’
( k d pbde fbgml b pbde "hihegbl _evgZy wehg]Zph
>ey | _fABCBL ihke_"h\Zl _evghklv heb]hgmdefhjh\c
Ij_~klZ\e _gZ \ |Z[ebp _
LZ[ebpZlhke ~h\Zl _evghklb ijZcf_ ABCBly ] gZ

ﬁﬁf‘%zdg lhke ~h\ZI evghklv ijZcf jZ ijZ\icTb Ei'}gff_béz'o
. | Al: AAACAGTTGAAACATCAAACTCACCGGC 87516485-87516514
A2: AACATGTCTTCTTGTAGCACTTAGGCCC 87522549-8752252]

, | Bl ATTTGCCTGGAAACACAGTAAATGCCAC 87530506-8753053]
B2: GAGGATCAGAGGAGCCAAATCAGAACAC 87537170-87537141

5 | Cl: AGAGCAATGGTAGCACAGAGAAACGAAG 87594730-8759475]
C2: AGGTGATACAGAATTGGAGAGGTCGGAG 87601274-8760124]

GZjZ[hldm p_e _\uo ihke_~h\Zl _evghkl_c ijh\h”*beb
\uihegyeb gz ZfiebnbdzZlhj_ '73ULPH Jhkkby Khklz)\
mkeh\by ZfiebnbdZpbb khhl\_IklI\h\Zeb hibkZ§lgQX1BjlZ g _

ljb]hlh\e_gb_ [b[ebhl_d \uihegyeb \ khhI\_Ikl\bb k
JOH[ ke_"my j _dhf_g”~Zpbyf lljunbra®h "WR:eyp K© d\ _gbjh\Z
Ijb[hj_ 1H[W6HIlumina2®© K R):

IPJ \ j_Zevghf \j_f_gb UV & 7 b UV &

Lbibjh\Zgb_ ihebfhjnguo \ZjbABGB1Ys]128503 C1236T b
ABCB1 rs1045642 ©3435T hkms_kl\eyeb k ihfhsvx f_Ih”Z ih
p_ighc j_Zdighlbk » | _dpb_c j_amevlZlh\ \ j_"bf_ ©j_Zev
ZfiebnbdZlhj_ ©%LR5DG &BioRa@dRXHK?2 © jZ[hl_ bkihev.
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dhff_jg_kdb_ gZ[hju j_Z}IKdljb\g® &hJeZkgh ijhihdhem ijh
HHH ©Kbglhe? Jhkkby

K_d\_gbjh\Zgb_ ih Kwg]_jm

ljh\_~ _gh k_d\_gbjh\Zgb_ ih Kwg]l_jmM_JdKY®3A4da
Heb]J]hgmde hlb~gu_ ijZcf_ju kbgl_abjh\Zgu \ A:H C
khleZkgh him[ebdh\Zgguf ihke_ ~h\ZI|l_ evghkeatd. 20Z4]e b p Z

LZ[ebpZlihke ~h\Zl _evghklb ijZcf_{Q¥P3ly | gZ

GZa\Zy J_]bh Ihke_"h\ZIl_evghklv ijZcf_jZ ijZ EhdZebaZzZy
ijh"md N ERTE K ijzcf jz
. Al: GGTCTGTCTGTCTGGGTATGC
« 3UR[LPD(
A2: CTCACCACACACTGACCTGCT
) wdahg | Bl AGAACCCAGAACCCTTTGGAC 1
ig ) B2: GTGCTCCTCTATCTGTGAGTA 78
3 wdahg | Cl GCTCTCAGTGACCCTCTGTG 3532
g 4097) | oo AACCCCTTTGTTCTGTCTCTCA 4723
. wdahg |D1:CCCTGGTGTCTGTACTTTCCA 5529
ig  6961)
D2: TCCCAGCCTAGTTCAGACTGT 6728
. wdahg | EL ATATCCACGTATGCACCACCC 11185
g 1601) | £2: GAGCCACATGGAGACAGAGT 12025
6 wdahgu |F1: CGACATCAGGGTCTCCTGAAC 13720
ig 14069)
ig i F2: GATATGTAAACCCTGGCCCCT 14652
. wdahg |Gl CTGTTTGTCTGTCTTGACTGGA 15585
ig 15837)
G2: GCTGTTCAAGAAATAGTAGGTAGTC 16582
o wdahg |H1: TTGAGCTTCAGATTATGATTTGGG 16593
ig 17059)
H2: CTGGCTATCATGTGAGATGGC 17548
o wdahg |11: AGCCATCTCACATGATAGCCA 17527
ig 17810)
12: CTTGGTGGCTTGTAATTGACC 18516
wdahg J1: TGGGGGAGAGTACTACCTCATA 19785
10 .
ig 20326)
J2: AAGAGCCAATTCCTGTGTCCAT 20736
11 wdahg |K1: TTCCCGAATGCTTCCCACCT 21691
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| 191222138) | | 5. ATGCTACTGTACCGATGTAATGC 22607
wdahg L1: GGGGTGGCCCCTAAGTAAGA 23109
12 .
ig 28360)
L2: TTGGGTTGAAAAGGAGCCCA 24018
wdahg M1: TGACTCTTCAAAAACAGTTTGCCA 25518
13 .
ig 26502)
M2: AGTTCTGACAAAGGCCCCAC 26502

GZjzZ[hldm p_e_\hc ihke_~h\Zl _evghklb ijh\h~"beb |
ZfiebnbdZpbb bkihevah\Zeb gZ[hju j_Z] glh\ © ; 6FU
ihebf jZaz2 A:H ©2?\jh]_g2 Jhkkby b ZfiebnbdZIED Ha

Gradient2 = _ jfZgby Mkeh\by ZfiebnbdZpbb khklhyeb ba
N gZlmjZpbb ijb f& \' I _g_gb_ fbgmlu >Ze pbd
k dmg” ijb -k&dmg~guc hl b] ijb jZaebqgguo | _fi_jZImj
ijZcf_jz Z 1Zzd _ wehgl]Zpby \ |1 _q_gb_ fbg ijb ]
m~ebg _gb_f ijb f& \' I _q _gb_ fogml J Zdpbx IPJ
hjt fZ k bkihevah\Zgb_f ke _"mxs_c j_Zdpbhgghc kf_kb
fde kl_jbevghc \h™u b fde dZ ~h]h ijZcf_jZ \ dhgp_¢

fde >GI hilbfZevghc dhgp_gljZpb_c g] fde DzZqg_kI
hlkmlklI\b_ ~bf _jh\ ijZcf_jZ ijh\_jyeb we _dljhnhj_ahf gZ
AZl f ithemg_ggu_ ijhmdlu bkihevah\Zeb \ dZddklbc
k_d\_gbjh\Zgby

lhemq _ggu -ijiiPPdmdlu hgbs_gu ijb ihfhsb we_ dljhnh
ZlZjhaghf ] e p_e_\hc njzZ]f _gl \uj_aZg ba ] ey Z :
p_ib k bkihevah\Zgb f ga{H)\HSO%WUPIOQDWRU Y 2
Gb" _jeZg”™u Kf kv ey j_Zdpbb k_d\_gbjh\Zgby kh”"_j
fde \h”u fde ©%LJ'\HS 7THUPLQDWRKE iJclfl HD 2b
hgbs _gghc >GD h[sbc h[t_f fde Mkeh\by k_duabj
ke "mxsbfb h”bg pbde ijb f K fbgmlzZ b pbdegh\
k _dmg” f K fbgmlu l[jh*mdlu k_d\_gbjmxs_c j_Zdp
gZ[hjzZD-®UHE '\H 7HUPLQDWRUL RID:HOXJ2zZg u
ijh\h”*"b&b d\_gbjh\Zgb_ gZ ZgZebaZlhj_ @BkgthlRHIhkRD)
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23 ljh]ljzffgh_ h[_ki_q_gb_ b f Ih”u klZlbklbqg_kdhc hJj.

KIZIbklbg_kdbc ZgZeba

KIZIbklbgq_kdZy h[jz[hldZ \uiheg_gZ \ kj_~_"ey fZI
5 \_jkkEyp.2. Ijbf_gyeb Ihqguc djbl_jbc Nbr_)ZU-dbVKHU
FZggZ+Mblgb Z),OHRI[_YdVdMz~jzl FKLVT WHVW dl
ZgZeba Kibjf_g2) bRRLb[WbM®EE b ijh\_jdm jZ\gh\_kby !
<Zcg[_jlZ [b[ebBé&wtdyWeinberg).>ey dhebq_ kl\_gguo “Zgguo
f "bZgZ gb ' gbc b \ _jogbc d\ZpRleb>e@H fgp kI\ _gg
kjZzZ\g_gbc dhg_pgljZpbc \ ]jmiiZo bkke_~h\Zgby bk
;hgn_jjhgb

>ey ihbkdzZ ZkkhpbZpbb ] _ghlbih\ ihebfhjnGQWYR3AL b
SLCO1B1 b ABCB1 k \bjmkheh]bg_kdhc wnn_dlb\ghklv
hr"ghnZdlhjguc eh]bklbg_kdbc ZgZeba k bkihe@g$il\Zgb
;b[ebhl_ jdZebam_ | f_ IHdh)iLdwkKo mkljZgyxsbc kf_s_gb_
iZjZf_Ijh\ eh]lbklbg_kdhc j_]j_kkbb \ kemqgZyo dh]*Z
fZdkbfZevgh]h ijZ\*hih~h[by ~Zzl aZ\ur_ggu_ hp_gd
ihebfhjngh]h \ZjbzglzZz ihkljh_gZ fh”~_ev eh]bklbqg_%«dh
dhjj_dpb_c \ dhlhjhc azZ\bkbfhc i_j f gghc \ukimiZe
\bjmkheh]bg_kdZy wnn_dlb\ghklv g_aZ\bkbfhcghlbij_
ithebfhjngh]h \ZjbZglZz Ba dZ ~"hc fh™”_eb bale _g_gu d
highr _gb_rZ#kh\k Ah\ _jbl _evguf bgl>BBehZqg gb

>ey mqzlZz fgh  _kI\_gguo kjZ\g_gbc ] _ghlbih\ ijl
,_ g Zfbg® ko[ _j]Z )DOVH 'LVFRYHU\ 5DWH )'5 Mjt
dhjj_dpbb mklZgh\e<g0dZd j ~ ZgZebahf ijh\_~ gZ n
ithebfhjnguo \ZjbZglh\ ih fbgbfZevghc qZklhl_fbghjgh
thjh]hf glh ithal\hebeh bkdexqgblv j ~db_ \ZjbAhAgbdv I
g_klZ[bevguf hp_gdZf

>ey dZ ~h]h ihebfhjngh]hk \ihjfhsyhZ [b[eb &NBdssod
Ijhl_klbjh\Zeb fh~_eb gZke_"h\Zgby "hfbgzZglgm
dh*hfbgZglgmx b k\ _jo~rhfbgZglgmx >ey dZ “hc
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eh]bklbq_kdhc j_]j_kkbb JOP jzZkkqgblZeb agZq_gb_ $,
ijbagZeb fh~ _ev k fbgbfZevguf agZg_gb_f $,&

gZeba "Zgguo 1*6

| j\bqgZy h[jZ[hldZ "~Zgguo \dexgZeZ m~"Ze gb_

gbadh]h dzZqg_kI\zZ 4 b | ogbg _kdbo ihke_ "~h\ZIl ev
ijh]ljZzffu &XW$GDSW DZjlbjh\Zzgb_ dhjhldbo ijhql _gybfc
1&B \uihegyeb Kk 1ihfhsvx ijh]jzZffWheéteX LAUgReL V 4

% :$ Bg” _dkbjh\Zgb_ b khjlbjh\dZ ihke_ _"h\Zl _evghk
bkihevah\zZgb f ijh]ljzffgh]h h] _ki_q_gby 6SO0OWRF
gmde_ hlb”*guo ithebfhjnguo \ i oW dplén b k bkihevah)
bgkljmf_glz *$7. +DSORW\SH&DOOHU *HQRPIHg BEMYQA
ZgghlZpby \uy\le _gguo gmde_ hlb”~guo iheb\fthijimeggye ZAKyl
ihfhsvx ijh]jzffu 6QS(II

gZeba "Zgguo k_d\_gbjh\Zgby ih Kwg]_jm

lhke k_d\_gbjh\zZgby ojhfZlh]jzZffu k ZgZebabjm_fu
ebgbb dz ~Zy ba dhlhjuo h[jZah\ul\ZeZ \ukhdbc ik
hij ~ e _gghfm gmde_hlb"m >Zggu_ ojhfzZlh]jzffu h[jZ]
IjhljZffu 8*(1( http://lugene.unipro.ru/download.html Bkoh”gu
ojhfzlh]jzffu ijyfhc b h[jZlghc ihke_~h\Zl _evghklb *e
h[jZ[hlZgu b \ujZ\g_gu gZ wlZehggmx ihkeYPBAZ la 2ibgklv

\' *HQ%DQN 1*B AZl f b~ _glbnbpbjh\Zggu_ ihe
kjZ\gb\Zebkv Kk [Zahc NZgguo 613 1&%9
KWWSV ZZZ QFEL QOP QLK JRY MQS b ]_ghtm

(https://www.nternationalgenome.org/1000-genomes-browsers/indey.html  ~ey
b glbnbdbpbbklguo b gh\uo ihebfhjnguo dZR3Z24|h\



http://ugene.unipro.ru/download.html
https://www.internationalgenome.org/1000-genomes-browsers/index.html
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=E:<: J?AMEVL:LU BKKE?>H<:GBY B H;KM@>?G

3.1.<aZbfhk\yav dhgp_gljZpbc bg]b[blhjh\ ijhl_Zau-\ djt
ZgZfg_klbq_ klkefb[hjZlhjgufb ihdZazZl_eyfb m-~_1| _c
bgn_dpb_c
311.Hp_gdZ \azZbfhk\yab dhgpdbgbjhpt\cijhl kdabgbd

ZgZfg_klbg_kithbfibazl ewfd | c
GZ i_j\hf wlZi_ bkke_"h\Zgby \k_f mqgzZklgbdzf hij_
iylb Zglbj_ljh\bjmkguo ij_iZjZIh\ eZfb\m~bg Z[Zc
ehibgZ\bj jblhgz\bj <k _]h \ bikKeZgdh\Z2gb c hl h
khleZzkgh djbl_jbyf \dexq_gby b bkdexqg_gby OZjZc
Ij_~klZ\e_gZ \ |Z[ebp_

LZ[ebpZOZjzZdl jbklbdZ mqzZklgbdh\ bkke ~h\Z

Debgbqg_kdZy ozZjzdl_jbklbdZ iZpb_glh\
lhe ~ fn (%) 106 (57,6)/78(42,4)
<hajzkl), MefQ1-Qj 11 [8-14]
KIZ*"by hkgh\gh]h az{@#®@ \Zgby
1(0,5)
3 37 (20,1)
112 (60,9)
29 (15,8)
< 4 (2,2)
NA 1 (05)
ljh~he bl _evghklv :JIZof Fk@:pQ4] 47 [16-78]
Baf_g _gb_ ko_kufh¥LglzZz __ gZag®Dy
nZ 113 (61,4)
g_| 71 (38,6)
Dhebqg_kl\h baf_g_m®g ko _f
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1 58 (51,3)
2 36 (31,9)
3 9(7,9)
4 6 (5,3)
5 1(0,9)
6 3(2,7)
Ko fZ :JL gZ fhf_gl bkke(¥h\Zgby

ABC + 3TC + LPVIr 78 (42,4)
ZDV + 3TC + LPVIr 43 (23,4)
FTC + RPV + TDF 19 (10,3)
3TC + LPVIr + TDF 2(1,1)
3TC + LPVIr + PhAZT 5(2,7)
LPV/r + RAL 31,7
LPV/r +ABC + NVP 1(0,5)
ABC + LPV/r + PhAZT 1(0,5)
ABC + 3TC + RAL 7 (3,8)
ijhqb _ 25(13,6)
CD4" T-ebfnhpbludhebq_ kMéiQ:-Qj 38,3 [32,5-42,6]

Ijbf_qZgbLPVIr - ehibgZ\bj jblhgZ\b] eZf&\m~ bg =ab~h\mAbg SE{EZJZ\bjF Z'
| ghnh\bj 3K&hRnZab” Wi&jhkpblZ[bg 5%i\bjbg 5$Zed ]jZWNP +g_\bjZibg

M 788% ~_ | _c "bZ]ghklbjd\ZdkaZ"by<B&bgn_ dpbb
k\b" | _evkl\mxsZyZebgbb \lhjbgqguo aZ[helhfZgfQbke )\
j_pbAb\bjmxshommkguo [Zdl_ jbbydh\auo ijhlhahcguo ihj:
dh b kebabkluo h[hehqg_d b \gmljMgi@gBo ™MjllZghko fi
Zglbj _ljh\bjmkghc | jZibb \dexqgZeb bglb[blhfu
ehibgZ\bj jblhgZ\bj

Khl]eZzkgh debgbqg_kdbf j dhf _g*Zpbybgm edpd bglox <
(2024 jzZkg_| ~hau Zglbj_ljh\bjmkguo ij_izZjZIh\ ijh\h~l
mq_|hf "bgzZfbdb ijbjhklZz \_kzZ J amevlZlu | _jzZi \lbq
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fhgblhjbg]Z Zglbj_ljh\bjmkguo ij_iZjZlh\ \ ieZaf g dgpum
\ bkke "h\ggbklZ\e gu gZ Jbkmgd _

NamusyauH PutoHaBup Nonwuuasup
n=160 MBdiana=397.5 3000 n=137 Mediana=253.65 50000 n=136 MBdtna=4846
Q1=111.18 Q3=1350 Q1=47 Q3=589.93 Q1=1047 Q3=6893.05
7500
40000
2000
5000 e ® 30000 .
ee T © -
oo o 1000 20000 o o
= 2500 o3l o o e o
= 20 o & S 10000
=
* 0 0 0
3
=
=
E’ AGakaBup 3ugoByauH
I
) n=97 Medfna=128.46 ® =55 Mediana=34
E Q1=28 Q3=1299 Q1=5 Q3=209.5
Q 7500 =
b 4000
®
5000 o
2000 ¢
2500 o L
e® o L4
[ ]
[ ] o
0 0 e

Jbkmghd amevlZlu hp_gdb dhgp _gljZpbc iylb Zglbj
ij_izZjZlm ~ 1 c

J amevlZlu | jZi_\Nlbg_kdh]h e _dZjkl\ _gghlh
Zglbj_ljh\bjmkguo ij kgZlh\levki\mxl h fukihg’hlt\b*mZev
\ZjbZ[_evghklb Ilhemqg_ggu_ gZfb "KYun]kihb&kZXkemXxhk¥ gt
dhlhjh8ihwnnbpb gl \ZjbZpbb &9 dhgp_gljhikd Z adoy*
92%, eZfb\m~" "bgB% >+HUQ-ie€dd Jet al., 2020].Kh]leZkgh "Zgc
1j_"~klzZz\e_gguf gZ jbkphg@drbgkh\zZz iZpb_glh\ f_~bZgzZ dt
ij_iZjZlh\ dezZkkZz GBHL eZfb\m~*bgz Z[ZdZ\bjZz b al
gb g _c¢ ]jZgbp_ dhgpBalZdbb GBHL yleyxlky ijhe_dZj
ijhy\e _gby ijhlib\h\bjmkgh]h N _ckli\by g_h[oh”~bfZz
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[bhljZzgknhjfZpby fhe _dmeu ij_iZjzZlZ >ZggZy Zdlb\Zphb
ihke ~h\Zl _evguo nhknhjbebjh\Zgbc dZlZebabjm_ fuwm d
gmde_ hlb*dbgZazfb b ijb\h”bl d gZdhie_gbx Zdlb\ghc
CD4* LLebfnhpbl_ dhlhjzy dhgdmjbjm _| Kk

N ahdkbgmde_ hlb”ljbnhknZzZ|ZZ005]. >5DwWlhfm fg_gby

p_e_ _khh[jZaghklb LEF gmde_hab”guo bg]b[blhjh\ hJj
ijhlb\hj_qb\uzd bkke_~h¥zZagipet al., 2004] k\b” | _evkl\m_|
hlkmlklI\kbBZbfhk\yfab"m dhgp_gljZpb_¢c GBHL \ ieZaf

wnn_dlb\ghklvx ij.iDjZglp\ gljZpby Zdlb\gh&Bmjfugmljl
de Idb fh _I [ulv ~hklZlhgghc ”"ey ih”"Z\e_gby \bjmk
ieZaf_gghc dhgp_gljZpbb g_ZdIb\gh]h ij_~r_klI\_ggbdZ
leZaf_ggZy dhgp_gljZpby g_ 1ZjZglbjm_| zZ~ d\ZlIgl
nhknhjbebjh\Zgby b \bjmkheh]bqg_kdh]h hi\_1Z K
ijh~ _fhgkljbjh\zgz \Z ghklv khhI\_IklI\by | _jZi \lbg_Kk

Z[ZdZ\bjZ ab”h\m~bgZ b eZfb\m~bgZ | n[Fpudhegetfal., ag
2013].

< gZklhys f bkke_"h\Zgbb ddhgfgbgbjjhpBhgh]lh ij_i.
deZkkKkxg]b[blhju ijhl_Zau ehibgzZ\bjmblhlg&kbhgkl\z ~
Al _dlibjmxXlIRpZiZalgdadbo b kj _~gbo agZg_gbc < hle
dhlhju_ yl\eyxlky ijhe_dzZjklI\zfb b Ij_[mx|l \gmljbde _
ehibgzZ\bj yl\ey Iky Zdlb\guf km[kljZIhfijhhenAdZmKlgiu
wnn_dlhf S&URRPHHQW XD >Zggh ijHlkebhglbeh hkgh\Zghb

m]em[e_ggh]h bamqg_gby 1j_1ZjEghb[bldgBkkZijhl_Zau
ehibgzZ\bjz jblhgz\bjZz

K p_evx bamqg _gby f "bg”"b\b"mZevghc
nZjfZzdhdbg Ibq_kdbo izZjzf _Ijh\ ijh\_~ g ZgZeba khihkl
iylb Zglbj_ljh\bjmkguo ij_iZjZlh\ j_n_j glguf agZq_gb)
dhjb™hjz jZzi _\lbg_kdb_ ~bZiZahgu HhklZ\gh&lpbey ehib
1000 + g] fe >&URPRHODWX\Q@ jblhgzamjz + g] fe

[Habler et al @ ab”h\i3Oby|Zf eFarichetet al.,, 2013@ eZfb\m~b
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100 + g] feBurupuradahet al @ Z[ZdZADjZ £ g] fe
[Bunupuradaftetal., 2015] Jbkm @ghd

n=46

100

LOons nauneHToB, %
[} @®
o o

Ey
o
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AHTUpPETPOBUPYCHBIN Npenapar

KaTeropus KoHUeHTpauuu: - Tokcuyeckast . TepanesTudeckas . [MocrarouHas . Cy6TepanesTnyeckas . HyneBas koHUeHTpauus

IMpoueHmel nokasaHe! 0ns kamezopuli ¢ donel 22%

0: KoHUeHmpayus He o6HapyxeHa Npu HasHayeHuU npenapama

NA (npenapam He Ha3Ha4yeH) UCKI0YeHb! U3 aHanu3a

n=XX: konuyecmeo HasHa4eHul rnpenapama

lMpoueHms! ckoppekmupoeaHbl 0515 Mo4HO20 cymmuposaHusi 0o 100%

Jbkmghd Zkij ~ e gb_ dhgp_gljZpbc iylb :J<I m ™ _ | _
| jZi_\lbg_kdbo dhjb”hjh\

< oh”_ Dbkke_"h\Zgby Db~ _glbnbpbjh\ZgZ |]jmiiZz

g_ " dlbjm_fu_ ©gme_\u_2 dhgp_gljZpbb Zglbj_Iljhaijm
eZfb\m~bgZ ehibgzZ\bjZz %+ jblhgZ\bjZ + Z[ZdZ\b %t
abh\m~*"g26% G _h[oh”bfh mqgblu\zZlv glh h~ghdjZlgh
dhgp_gljZzpbb ij_izjzIZz iha\hey_| \_jbnbpbjh\Zlv nzdl
"Z | hkgh\Zgbc 7ey hp_gdb “he]lhkjhgqghc ijb\_jo g
j_Imeyjghklb ij@estilb-ODQFLOOD HW DO @ < klya
gme _\uo dhgp_gljZpbc m ~ I ¢ k\b”_I|I _evkl\m_I|I h kg
| _jZibb \ fhf_gl bkke_~h\Zgby h~gZdh ijh~he bl_eyglhk
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_]h \ebygb_ gz ij_~r_kl\mxsbc i_jbh” hklzZxlky \g
bkke ~h\Zgb¥b[hevrbc bgl_j_ k ij_"~klZ\ey | ZgZeba
dhf[bgbjh\Zggh]h ij_iZjzlZ ehibgZ\bj jblhgzZ\bj QZs_
gAagZqgZ_|lky kh\f_klgh k jblhgz\bjhf JblhgzZ\bj \uklr
mkbebl_ev bglb[bjmy bahn_jf gl &<3 $ dhlhjugZi\bljZ]
[Hsu et al @ Ihfbfh km[l_jZi_algpAq kgibo \ bkke ~m _fl
aZj_]bkljbjh\Zgu kemqgZb ith\ur_gby dhgp_gljZpbc
| jZi_\lbg_kdh]h "bZiZahgZ Zkkhpbbjh\Zggh]h k
g _eZl evguo e _dZzZjkl\ _glpoariajfAtdddidetcal., 2025; Slishet al.,
2006.

GZ ke _"mxs_f wlzi_ ijh\_* g kjZ\gbl_evguc Zg.
bamqgZ fuo Zglbj Ijh\bjmkguo ij_iZjZIlh\ \ ]jmiiZq_dz
Jbkmghd

NamusyaunH PutoHnaeup NonuHaeup
p=0.89  d 3000 p*= 0.84 50000 pE=®.42
7500 X e
' 40000
2000 e oo
5000 ® o o 30000 .
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° 3 o Pse 1000 °*°p¢ sl S oo
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g AbakaBup 3uaoByauH
“I:’r p™=%0.35 p=0.32 o
I
b% 7500 = po
° e 4000

(@ -]
5000 o
&
’\ o 2 2000 &
2500 5 i . 3?.
0 0 o ale |
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Jbkmghd _ameviZlu hp_gdb dhgp_gljZpbc iylb :J<I m ~#
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Khl]ezkgh ~Zgguf ij_"klzZz\e _gguf gZ hlKnkink b\an x

klZIbklbqg algddgbfu_ jZaebqgby dhgpllgljgbmblejmkguo ij_iZ
m " | ¢ jZagh]h iheZ

Dhjj_eypbhglgxeba dhgp_gljZpbc ij_iZjZIh\ deZkkz
Zgljhihf_Ijbg_kdbéhsz~v ih\_joghklb IllLeZ dhwnnbpb_
klzg~Zjlgh]h hildehg gbyklbkg”| d8&S BFL b [bhobfbqg_k
ithdZazl _eyfb :EL :KL d] Xulyglbg \aZbfhk\yab). Jbkmgh

2
&
R

Q"(}

v ®

. 0.14

NamuveyauH 0.03 0.07

r0.03

PuTtoHasup

Jlonunaeup 0.00 --0.08

Abakasup 0.05 0.02

3upoByauH 0.1 0.09 -0.02 -0.09 -0.09 -0.086

-03

Jbkmghd _ ameviZlu dhjj _eypbhggh]h ZgZebaz f_""m d
:J<I|l k debgbqg_kdbfb iZzjzf _IjZzfb m ~ | ¢ k mdZazZghb_
dhjj _eypbb Kibjf_gZ
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J amevlZlu dhjj_eypbhggh]h ZgZebaZ g_ \uy\beb
Nl _c k dhgp_gljZpb_c ehibgZ\bjz gh ijb kjZ\dgabbjdh\
jZaguo \hajZklguo ]jmiiZo - e | o e | o

\uy\le_q@wZgbfu_jZaekgtjyeh\Zj @ Jbkmghd
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JbkmghKjZxg gb_dhgp _gljZpbc Zglbj Ijh\bjmkhaigpuig _
\hajZklguo ]jmiilZlke <B®gn _dpb _c

KZfZy gbadZy f "bZgZ dhgp_gljZpbb ehibgZ\bjzZ gz
\hajzklghc ]jmii_ m ~_| ¢ klZjr_ e | b khkl@\lyg Ze
glh klZlbklbg_kdb agzZgbfh gb _ dhgp_gljZpbb -#64b g2
g] fe \ lj_Iv_c \hajzZklghc ]jmii_ ~_|_cp=0,002) k eqgl Ihf
ihijz\db ;hgn_jjhghb

JZaebgby \ dhgp_gljZpbyo ehibgzZ\bjZ \ \hajZklguc
k\yaZgu k g_ebg _cgufb baf_g _gbyfb [iphiZigkhhjfZgbh
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jZa\blby m ~_1_¢ Z 1zd _ ijb baf_g_gbb ijb[ChupraglgktkI|k
DO @ Dexq_\u_ ijhp_kku n2AKZkhdbgpb Ibd@Zkij_ "_
f 1Z[hebaf b \u\_~ gb_ baf _gyxlky g _ebg cgh \ ~ ||
\hajzkl_ \ke_"klI\b_ khaj_\Zgby hjl]ZgbafzZ Ijhbkoh”yl
bahn_jf_ @¥P3A4 wdkij_kkbb IljZgkihjlguo]ldbdtdhWl 3hgZ
"bgZfbdb h[tzfZ jzkij_~ e _gby \h?u “"bjh\hc b fukh@bhc
dbaf_g_gbebj gkzZ b [bhrhkImighklb ij_iZjzlZ m ~_|_c¢ >
e | khhI\_IklI\m _| gZgZem im[_jlZlgh]h i_jbh?Z Kh]eZk
ijb\_j" _gghklv 1 _jzZzibb fh | kgb ZIvky 7h \
ij_~Nih~jhkldh\h]h ~h fheh”h]h \ajhkeh]h \hajzZklz @ .L
Khh[sZ Iky qlh ~_Ib b ih*jhkldb ihemqgZxsb_ Zglbj_|I
gZs_ " _fhgkljbjmxl \bjmkheh]bq_kdmx g _wnn_dlb\ghl
\ajhkeufb glh h[mkeh\e_gh Jukljuf ijh]j_kkbgph\@mibb f
ith\_ "~ gq_kdbfb hkh[_gghklyfb ih\urZxsbfb jbkd g_wn
[Rakhmanina et al., 2024H[gZjm  _ggZy aZ\bkbfhklv ~ | jfbgbjm
]imiih\u_ jZaebgby dhgp_gljZpbc ij_izZjZlZ gb\_eb
bkihevah\zZgby \hajzklz \ dzZq_kI\_ g_ij_julgh]lh ij_~bd
dzZl_]lhjbZevgh]h J]jmiih\h]lh ij_~klZ\e_gby

ljh\_~ §jZ\gbl _evguc ZgZeba dhgp_gljZpbc ~JKlc \
ithemqgZxsbo jZagu_ ko _fu Zglbj_Ijh\bjih&ginc ij jZkbdb\e
|Z[ebp_

LZ[ebpZDhgp _gljZpbb Zglbj Ijh\bjmkgMeQuiQi@jZoj\fe r
IZpb_glh\ ihemqgZxsbo | _jZibx \ jZaguo ko _fz

Ehibgz\b] JblhgzZ\b] EZfb\m~b{ Ab~h\m{ :[ZdZ\bj p
ko fABC+3TC+LPV/I)n=75
5471 314 256 116 ehibgZz\
(1178-7408) | (44,5-621,4) (81-1411,5) . (27,3-1133,1) b ko
ko fz ='9 7& n3sU 0.017*
jblhgz\HQ
3489 187 667 24 - b ko |
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(732-5033) (24,5-490) (319,6-1328) | (0-155,9) 0,179
ko fz 7& /39 W=27")
2410 2645 240,3
(1205-3615) | (132,2-396,8) | (127,5-353,16)

ko fZ 7& /39 U n3K$=7

5734 350,2 168,5
(5229-6395) | (110,5-557) (60,2-209)

5 ko_fEPVIr+RAL)N=1

5848 903

6 ko_fZBC + LPV/r+ PhAZT)n=1

15534 1870 4554
(11567-19500)| (1475-2264) (2290-6818)

ljbf_qZgbLPVir - ehibgZ\bj jblhgZCbj eZfb\m” BBV + ab"h\m”MAB§ + Z[ZdZ\DBDF =+
[_ghnh\BHAZT tnhknZab”agzagbfhklv hlebgbc ijb kjzZz\g_gbb dhgp_gljZpbd %hlibgZz
ihemqgzZxsbox ko _fm :WUdjbl_jocZggXibligb

Ih  j_amevlZIZf kjZ\gbZeXghdZ dhgp_gljZpbc bg
ijhl _Zam ~ | ¢ ihemqgZxsbo jZagu_ ko fukldlbklihg Zka
agZqbfu_jZaebgby dhgp_gljZpbc ehibgZ\\bjEemgZms b
I _j\mx b \Ilhjmx ko_fm aZ kq_| [hevrbbhildhg\Wd guBpdc
Al c k i_j\hc ko _fhc(pl 5Zibb < hlghr_gbb dhgp_«
jblhgz\bg@zZqgbfuo f_"]jmiih\uo jZaebqgbcpg0,1VOy\e gh

< jhylgh ijbgbghc \uyle _gguo jZaebqgbc yl\ey:

hkh[ _gghklb > Ib ihemqgZxsb_ i j\mx ko _fm | _jZibb
\hajzZklghc ]jmii_ F_"bZgZ \hajzZklz ~_|_c¢c ijbgbfZx
khklzZz\beZz >+ @ e_| Ih]*zZ dzZd f_"bZgZ \hajzZklz ™
ko fm khklZ\beZ > = @ e | ljb\_j° _gghklv | _

ikbohkhpbZevgufb nzdlhjzfb IgIGAfEIbdZpby dhfhj[
A ij_kkby mklZletel!| _evghc | pZZghuc ijhnbev jbkdZ hl
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0ZjZdl_j_gdhglyjlu ebp “b\msbobgn <Bgdk_jh ~_dBherr et al.,
2018]

Lzdbf h[jZzahf kh]leZkgh j_amelWwgplZgljngpbpedbl <l m ~
<B&bgn _dpb_c ijb\_j _gghklv Zglbj Ijh\bjmkghc | _jZ
e _dzZjklI\_gghlh ij_izjzlZz gbadzZy ijb\_j _gghklv m
g ™ dlbjm _fu_ dhgp _gljZpbb \uy\le _gu m Nloc \u
d eZfb\m~bgm g_" _dlbjm_fu_ dhgp_gljZpbb \uy\le gu
\ukhdzy \zZjbz[_dWhgipklyljZpbc Zglbj ljh\bjmkguoieZaZ]:
djh\b m ~_|_c-kBgrBdpb_c Hp_gdzZ \dez@zZfgelbldmdkdt
[bhobfbq_kdbo ihdZazZl _e_c¢ kNMbuwkHhHdildlgihmglljZpbb ehibg
m "~ |libemqgZxsbo i_j\mx ko_émib:gZ\bj jblhgZ\b] eZf
Z[ZdZ\bj \ kjz\g_gbb k dhgp_gljdbémidZzxsbo Nldjmx k
| jZibb ehibgz\bj jblhgz\bj ezZfb\m~xbghydghh\inhebgg _
"Zggu_ h[mkehkéd[ggghklyfb | _jZibb m ~_| ¢ jZagh]h \hi
ko fz | _jZibb ijbf_gy_ Iky m ~ | _c¢ klZjr_]h \hajzZklzZz bf_
Z\lhjh\ f_gvrmx ijb\_j  _gghklv Zglbj_Iljh\bjmkghc |_j
\ukhdZy bg”*b\b"mZevgZy \ZjbZ[ _evghklv dhgp_gljZpbc
ij_iZjZzlh\ m ~ | _c¢ fh _| Julv h[mkeh\e_ _gZ\ jykhfgbka
ijb\_j° _gghklvxZibb ZdIb\ghklvx ljZgkihjlguo b n_jf _glg
hjl]Zgbafz >5RGrtietRIH 2006].

3.12.Hp_gdZ \aZbfhk\yab drgdbgbjAptb\cijhl kZau

\bjmkheh]bagvrkd ha&lb\ghkhv& | c
lh j_amevIZIZf "\mbdaZlghghby \bjmkghc gZ]jmad28)m ~

knhjfbjh\Zgu "\ _ ]jmiiu iZpb_glh\ ]jmiiZz k g _hij_~
gZ]jmadhc dhibc fe ]jmiiZ \bjmkheh]bqg ,krdE&Ec83wnn
[jmiiZz bf xsbo \bjmkgmx gZ]jmadm ! dhibc -

\bjmkheh]bgq_kdhc wnpn&iB5ghlOBjzdl _jbkibdZ iZpb_glt
]jmiiZo bkke ~h\Zgby ij ~klZ\e gZ \ 1Z[ebp_
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LZ[ebpZOZjzdl jbkibdZ mqgzZklgbdh\ bkke ~h\Zgby

\bjmkghc gZ]jmadb

lhdZzaZzZl_ev ]imiiZ JimiiZ p
n=_383 n=45
<hajZkl_[Q1- Q 11[8-12] | 12[7-13] 0,382
| hen (%)
f 42 (50,60) | 17 (37,78) 0,229
41 (49,40) | 28 (62,22)
SDS B F L.n (%)
e SDh'bj_gb_ 1(1,2) -
>+1SD bafulhqgZzZy fZkkZz 3(3,6) 5(11,1) 0,042*
+ "h SDghjfz 66 (79,5) | 39 (86,7)
SDg_"hklZlhqguc \_Kk 13 (15,7) 1(2,2)
KIZ*"by hkgh\gh]h azitd® \Zgby
; 0 1(2,22) 0,208
3 14 (16,88) | 10 (22,22)
57 (68,67) | 23 (51,11)
11 (13,25) 9 (20)
< 1(1,2) 2 (4,45)
>ebl_evghklv :JL \rd(%ypZo
6-24 12 (14,45) | 7 (15,55) 0,417
25-47 16 (19,28) | 13(28,89)
48 55 (66,27) | 25 (55,56)
Ko fZ | _jZibb gZ fhf_gl bkk¥) "h\
ABC + 3TC + LPVIr 49 (59,04) | 26 (57,79) 0,434
ZDV + 3TC + LPVIr 29 (34,95) | 15 (33,33)
3TC + LPVIr + PhAZT 3(3,61) 2 (4,44)
3TC + LPVIr + TDF 0 2 (4,44)
LPV/r + RAL 1(1,2) 0
ABC + LPVIr + PhAZT 1(1,2) 0
Baf_g_gb_ ko_fu%)JL
nNZ 43 (51,81) 18 (40) 0,275
g_lI 40 (48,19) | 27 (60)

Dhebq_kI\h baf_g _rg®g ko _f

jZa
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1 24 (55,81) | 13 (72,22)| 0,406
2 16 (37,2) | 4(22,22)

3 0 1 (5,56)

4 1(2,33) 0

5 1(2,33) 0

6 1(2,33) 0

ljbf_gZgb* tagZgbfhklv hlebgbc ijb kjZ\g_gbb “\mo ]jmii

KjZz\gb\Z_ {fumiiu *_Igc hlebqZebkv ih \hajZklhhphche
Jimii_ [_a \bjmkheh]bgq_kdhc wnn_dIlb\ghklb ij_ h{eZhz
theZ gh klZIbklbg_kdb agZgbfuo jZaebgbc kg _j
\uy\le _ghljb hp_gd_  klIZ*"bbogrBdpbim [hevrbgkl\Z ~*
"bZ]lghklbjh\Zgz klzZz%xbZ~by Alhjbgguo ijhy\le_gbc \ i_j

\h \lhjhc ]jmii_ GZ fhf_gl bkke_ "h\Zghby
ko _fu Zglbj_Ijh\bjmkghc 1 _jZibb \ ~“\mo ]jmiiZo ij_h
ithemqgZxsb_ | _jZibx [he_ _ f kyp_\ Ijb ZgZeba_ ko _ ft
ANl _c ithemqgZeb | _jZibx Z[ZdZ\bjhf eZfb\m~bghf ehib:
gh agZgbfuo jZaebgbc f_""m ]JjmiiZfb ih ko _f_ | jZibb ¢

ljb kjZ\g_gbb "“\mo |8D& BilL ihdZaZlw&vrZy qZklfr
\klj_gzZ _fhklb ~ | ¢ k g_"hklZlhglgmfii\ _khfibjmkheh]b
wnn_dlb\ghklvx lhemq _ggu_ ~Zggu_ ijhlb\hj_qgZl
ijh\_~ gguo bkke,M"hdZghbhtZxsbo gZ azZz~_j dm jhklZ b \
ithemqgZxsbo Zglbj ljh\bjmkg[Argad, 3@ xJZggyy ~bZ]ghkll
wnn_dlb\gh_ e _g_gb_ ijb\h2yl d agZqgbl_evghfm memq
azZ™ j dhc jhklz \ Pgsdbg etaal., 2015Zm ~ | ¢ k ly zehc aZzZ:
jhklZ ~h gZqZeZzZ | _jZibb az”™_j dZ khojZgy_|kWilliamskfhlj
Jesson, 2018 < h[_bo ]JjmiiZo [hevrbgkl\h ~ | ¢ bf_eb ghjfZe
HArgZdh qZklhlz \klj_qZ_fhklb » nbpblzZz fZkku |I_eZ \ ]jr
wnn_dlb\ghklvx ij \urZez I1zZdh\mx \ J]Jjmii_ [_a
wnn_dlb\ghklb 1j ~iheh bl _evgh ~"Zggh_jZaebgb_ hJ[t
mqlzggufb \ gZklhys f bkke_~h\Zgbb
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Ke_ _"mxsbf wlZihf bkke_ ~h\Zgby [ueZ hp_gd
Zglbj_ljh\bjmkguo ij_izZjZIlh\ \ "\mo kjz\gb\zZ_fuo kjgrhic¢Zz
gZ]jmald amevlZlu ij_"klZ\e_gu.gZ Jbkmgd _

M [pynna B3+ ™ Mpynna B3-

20000

p=0.004

15000

KoHueHTpauus (Hrimn)

N e -

JbkmghdlZkij ~ e _gb_dhgp _gljZpbc iylb Zglbj _Ijh\bjm
A\mo ]jmiiZo »_|_c¢c ih \bjmkghc gZ]jmad _

J amevlZlu hp_gdb dhgp_gljZpbc Zglbj_ljh\bjr
k\b” I _evkl\mxl h [he__ \ukhdbo dhgp_gljZpbyo ehib
Jjmii _ ~ | ¢ k \bjmkheh]bg_kdhc wnn_dIib\gpkklo0x qlH
khhlghkblky k "Zjgy]bhik ke "h\Dgikant et al., 2000Marzolini et al,

2001] Dhgp_gljZpby ehibgZ\bjz [he_ _ g] fe yley_
ij_"bdlhjhf \bjmkheh]bg_kdhc g _wnn_dlb\ghklb Zijjmbhgdb
<G>1000dhibc fe Jbkd g _wnn_dlb\ghklb | _jZibb \ jZ

dhgp_gljZpbb ehibgzZ\bjZ g_aZ\bkbthebinrm ph\[ghgadket al.,
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2017.Dhgp _gljzZpbb ij_izjzIc\Bi#ezgkzbf eb klZlbklbqg_kdtk
jZaebqbc \ \u[hjdZo »_ | ¢ k \bjmkheh]bg_kdhc wnn_dlb

>ey hp_gdb \ebygby dhgp_gljZpbc Zglbj_Ijh\bjmlk
\bjmkgmx gZ]jmadm bjh\[ZKigh® e gb_ ih dZIl_]Jhjbyf h
| _jZi_\lbg_kdbo dhjb”hjh\ \ "\mo Jbjkmgha ~ | _c

Mpynna ¢ Bupyconoruyeckon 3cpheKTMBHOCTbIO Ipynna 6e3 Bupyconoruyeckomn acphekTMBHOCTH

n=30
100

33%
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o
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o
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[onsa nauveHTOB B rpynne, %

»
o

20

AHTUPETPOBUPYCHbLIN Npenapart

KaTeropuﬂ KOHUeHTpauuun: . Tokcuyeckas . TepaneBTnyeckas . [ocTartoyHas . Cy6TepanesTuyeckas . Hynesas KoHUEHTpaums

Ipynna ¢ supyconozau4eckoll sghghekmusHocmbio: BH <50 kon/mn
Ipynna 6e3 supyconoauyeckol aghgpekmusHocmu: BH 250 kon/mn

JbkmghdlZkij_~ e _gb_ dhgp_gljZpbc iylb Zglbj_Ijh\bjm
A\mo ]JjmiiZo ~_|_c¢c ih \bjmkghc gZ]jmad_ highkbl_ev
dhjb”~hjh\

ljh\_~ g kjZ\gbl _evguc ZgZeba JZKkij_N e _gby
Zglbj _ljh\bjmkguo ij_izjzIZWo™M Iljmii*hklb]rbo \bjmkheh
wnn_dlb\ghrkl# 83) b [_a \bjmkheh]bg_kdhc wemn=d.\gl
<uy\e gklZlbklbg_kdb agZgbfu_ f_ "]jmiih\u_ jZaebqby
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dhgp_gljZpbc “ey hI®_evguo ij_iZjZlh\ < ]jmii_
\bjmkheh]bg_kdhc wnn_dlb\ghklb gZ[ex"Zehkv klZ
m\ _ebq _gb_ ~heb ebp k gme \ufb dhgp_gljZplnytbh ehlib
Jimii_ k \bjmkheh]bqg_kdbd=dhgljheglh fh™ _| mdzZau\Zlv g
ijb\_j  _gghklv I _jZiggehkl[juc f_|IZ[hebaf ij[GiA¢anhidietal.,

2010; Guyoet al, 2023] L _jZi_\lbg_kdb_ dhgp_gljZpbb ehibc
ij_h[ez”"Zeb \ ]jmiik\bjhklch]bg_kdhc wnn_dlb\ghikhvy\

\' ]Jjmii_ [_a wnn_dlp\ghklb glh k\b”_ | _evkl\m _|I
ithr " _j"Zgby p_e _\uo mjh\g _c ij_iZjzlZ ~ey hbd&ikdhgt
dhgljhey Djhf_ IThlh 7~ey jblhgZ\bjz azZj_]bkljbjh\zZgt
g_" _dlbjm dug@p_ gljZpbc \ ]Jjmii_ [_a wnn_dlb\ghkl
Jimii_ k \bjmkheh]JWwgnkdhix\ghgkvx glh khleZkm _Iky
| g™ gpb_c [he__ gbadhc ijb\_j°  _gghklb kj_~b iZpkdhglh
wnn _dlb\g[b&ddlegretal., 2024; Sharmatal., 2024]

Lzdbf h[jZzahf dhgp_gljZpby bg]b[blhjh\ ijhl_Zau \
Zkkhpbbjh\zZzgz k \gpihjkgdaadhc L _jZi_\lbg_kdbc mjh\_
g _h[oh”"bf "ey ih~"Z\e _gby j iebdZpbb <BQ h~*gZdimey -
| jZi _\lbg_kdhc dhgp _gljZpbb ehibgZ\bjZ gb " qglh mdZ
ijb\_j° _gghklb gh b ] g Ibg_kdb h[mkeh\le_gguo hkh
jZkij_~ e gby b f |IZ[hebafZ <bjmkgZy gZ]jmadzZ dZ
wnn_dlb\ghklb h[ez”~Z | hij_~ e _gghc bg_jighkklvkzZz1Zdl
klhevdh jZah\u_ hldehg _gby \ dhgp _gljZpbb kdhevd
ijb\_j  _gghklByrd et al, 2019] beb mklhcgb\h_  ih~"_
km[l_jZi \lbqg_kdh]h mjh\g[Gringteinej&tld., 2023] < hlebqgb _
\bjmkghc gZ]jmadb \hkklZg@bd lgdbfnimpddh\ y\ey Iky
hinZze gguf beb hlkjhidjdggghf wnn_dlb\ghklb | _jZibb hl
kl_i_gv bffmgheh]bqg_kdhc j_dhgklblmpbb gZ nhg_
j_iebdZpbb 'gZeba ~bgzfbdb KB¥ihl-rebymplpmblh\n"_|
1j_~"klZ\é kg "mxs_f jZa™_e _
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3.13.Hp_gdZ \azbfhk\yab dhgdbgbjBpt\cijhl kZau
bffmgheh]bg_kdhc wnn_olbB\ghllvx
<Bbgn_dpb¥gtjhihghagh_ bgn_dpbhggh_ ojhgbqg_Kk
0ZjZdl_jbamxs__ky ki_pbnbqg_kdbf ihjz  _gb _f bff
1Zlh]_g _Ibqg_kdb agzqgbfufb fzjd_jzfb fhgblhjbg]Zz _ kIl
<Bcbgn_dpbb b hp_gdb wnn_dlb\ghklb :JL y\eyxlky ijhp
Zlkhexlgh_ dhebqg_kl\h bffmggud Ldeebflimdpbl&® b * &'

ebfnhpblu M ~ 1 ¢ \u”~_eyxl kil _i_ gzl fhfjilggua
bffmgghkmij_ kkbb mf_j ggZy bffmgghkmij_ kkb:
bffmgghkmij lkbyy eZy bffmgghkmKhk&kdblkgh debgbqg
j_dhf_g*"Zpbyf-lBB@pby m ~ | c?@ hp_ gdZl _{hfjiog

ijh\h~blky ih j_amevlzIzZf bkke_"h\Zgby Z[khexlgh]h dh
kh” j"Zgby kebfnhphb.lh\

lh j_amevlIZIZf G g-cklbfnhpblh\lb jZa”_g@ZgMW _ ]jmiil
\' i _j\mxjmiim \dexqg”ghb [_a bffmgghkmij_kkbb \h \If
\dexg_gu * _Ib Dbf _xsb_ bffmgghkmij_kkbx [Ijh\_~ gZ Kk
dhgp_gljZpbc :J<lI WMVYmobd cur mdZaZgguo ]JjmiiZo Jbkmyg
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B 1o+ B Un3-

p = 0.046
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wnn_dlb\ghklb \bjmkheh]bgq_kdhc b bffmgheh]bq_kdhc
ehibgZ\bjzZ b jblhngZ2\bljZzc Jbkmghd

B3 rpynna MMMyHHBIN cTaTyc
E3 B3+ B9 BO- ® be3 uMmyHocynpeccun A C ummMyHocynpeccuei
Be3 (]
WMMYHOCYNpeccumn MMMyHOCYnpeccuen
x ns
r ° 1 r A
p = G011 p|=0.11
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Bupyconoruyeckas acheKTMBHOCTb

JbkmghdJ amevliZlu hp_gdb \aZbfhk\yab |j_ o izZjzf_Ijf
ehibgz\bjZ b jblhgZ\bjZ \bjmkghc gZ]jmadbmb*bffmgg

< oh”_ bkke_ "h\Zgby \u”_e _gu g _luj_ ]jmiiu iZpb ¢
gZebqby beb hlkmlkl\by \bjmkheh]bq_kdhc wnn_
bffmgheh]bg_kdhc wnn_dlb\ghklb BW GZb[he__ fgh
][imiiZz iZpb_dih¥ 79) "hklb]Jrbo dzZd \bjmkheh]bqg_ k¢
bffmgheh]bg_kdhc wnn_dlb\ghklb <W BW < NZgg
dhgp_gljZpbc ehibgZ\bjZz b jblhgZ\bjZ KpL\Wg gbx Kk ]jr
iZpb_g(mx35) m dhlhjuo \bjmkheh]bg_kdZy wnn_dlb\ghk
bffmgheh]bqg_kdZy wnn_dlb\ghklv khojBgyeZkvp=<0WH B\
khhi\_Ikl\) ggh mdZazZgguo |]jmiiZo ~_I_c j_]bkljbjh
g_ " | dlbjm_fuo dhgp_gljZpbc h~gZdh m [hevrbgldbhd
ij_iZjZlh\ gZoh”bebkv \ ij_~_eZo |_jzi_\lbg_kdh]h "bZiz
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< ]jmiiiZpb_glh\ k hlkmlkl\b_f \bjmkheh]bg_kdhc v
khojZgghc bffmgheh]bg_kdhc wnn_dlIb\ghklvx <W=zt E

gZ[ex"Zebkyv | jZi_\lbdhggdbgljZpbb ehibgz\bjz H
\bjmkheh]bg_kdhc wnnijollAyghkVNBlguo dhgp_gljZpbyo &
ijhl_Zau fh I k\b~_I_evkl\h\ZIv h g_"hklZlhgghf ih"

\bjmkZ \ke "klI\b_ km[l _jZi \lbg _kdbo dhgp _gljZpbc /jr
| jZibb eb[h h gZebqgbb j_abkl_glgubRQZjf®OH] <@BHetalH T X
2003] Lj_Ivx ]jmiim khklZ\belin EZ3p b *gkdb]rb_ \bjmkheh]b
wnn_dlb\ghklb gh g_ bf_xsb_ bffmgheh]bqg_koWc BWwa
>ey "~Zgghc ]jMmiliuowZjzZdl_jgu \ukhdb_ dhgp_gljZpbb
ijhl_Zau qglh kh]JeZkm _Iky k wnn_dlb\guf ih*"Z\e_ _gb_
HikmlkI\b_ ijbjicblZz L-ebfnhpblh\ gZ nhg_ \bjmkhe
wnn_dlb\ghkhbghf g bffmgheh]bg_kdbo g_hl\_Igbdh\
himkeh\e_gh i_jkbklbjmxs_ ¢ bffmgghc Zdlb\Zpb_c¢ Z
gZjmr_gb _f Ibfmkghc nmgdpbb g_kfhljy gz zZ" _d\z
ij _1ZjZ|hWarng et al @ Q_ I\ _jlZzy ]1jmiiZ \dexq@eZO)Xpb
hikmlkl\b_f dZd \bjmkheh]bq_kdhc 1Zd b bffmgheh]bqg_
B W < wlhc Jjmii_ ~ | ¢ aZnbdkbjh\Zgu djZcg_
g_ "N dlbjm_fudigp_gljZphoag]b[blhjh\ ijhl_Zau glh
k\b” | _evkl\h\hvhe bl _evguo gZjmr_gbyo ijb\_j° _gghk!
Dhgp_gljZpby Zglbj _ljh\bjmkguo ij_iZjZlh\ \ ieZal
djblbg_kdbf izZjzZf _Ijhf gZijyfmx hij_~ eyxsbf bo w
ih~"Z\e _gbb \bjmkghc gZ]jmadb b \hkk|Z3pd\ & edld b hiinbirhe
Mjh\_&b4" L-ebfnhpblh\ y\ey |ky dexqg_\uf fZjd_jhf bffm
ijb <B®@gn_dpbb b djbl_jb_f hp_gdb ijh]j_kkbjh\Zg
:glbj_ljh\bjmkgu_ ij_iZjZlu g_ h[ez~Zx]| ijyfuf klbfmédbji
\ hilghr_gbb ijhebnChbZpblebfnhpblb\bo \ebygb_ gZ bffm
kbkl _fm hihkj _~h\Zgh ih”"Z\e gb_ f j_ iRuzidyewb al., \ 2Dk Z
Kgb™ _gb_ \bjmkghc gZ]jmadb ihc ~ ckl\b_f I _jZibbxijb
AN kljmd s Lebfnhpblh\ijgfh]lh pblhiZlbg_kdh]h wnn_d
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bg"mdpbb ZihilhaZ bgnbpbjh\Zgguo b ©gZb\guo®ede _
kms_ kI\_ggh_aZf_ "e-bgftmpbjimiZgghc C[ lebbfnhpblh)
kharzZ | mkeh\by ”"ey bo ihkl_i_ggh]h \hkklZgh\e_
bffmgheh]bqg_kdZy j_ dhegdehimdm gy ]G "hklZlhggZy dhgp _
Zglbj_Iljh\bjmkguo ij_iZjzZlh\ h[mkih&\eh\ZiH*"Z\e _gb_ \|
j_iebdZpbWbh ijb\h~bl d azZf_"e_gbx beb hlIkmCO®blx ij
ebfnhpblh\ qglh ijhy\ley |ky dZd bffmgheh]bqg_kdZy g _\
>Ze _ ijh\_"~ g ZgZeba debgbg kdbo oZjZdl_jbklbd iZ
<B&gn_ _dpbb “ebl_evghklv | _dms_c¢c ko _fu | _jZibb
ijbgzZ”e_ _"ghklb d \u”_e_ggubKimgin)d f

aniA 3a6c no rpynnam Pacnpefienesne BO3pacTHLIX KaTeropui no rpy F anw ™ no rpynnam
TouHbI TECT Guwepa: p = 0.011 * TouHblA TecT ®uwepa: p = 0.020 * TouHblid TecT Puwepa: p = 0.665

Cragusa 3abonesanua . e . n . VA . [ . VB BoapacTHas kateropus . 1-5 ner . B-12 ner . =12 ner [NWUTensHOCTE Tepanmu
o

Lons
8

B3+
M- a3+ na-

JbkmghdJ amevliZlu hp_gdb debgbqgq _kdbo “Zgguo \ q
\bjmkheh]bg_kdhc b bffmgheh]bg_kdhc wnn_dlb\g

ljb ZgZeba_ jZKkij_~ e _gby debgbqg-lkdbodgbd e =%«
\uyle _gu klZlbklbg_kdb agzZgbfu_ jZaebqgbp = 0,01h). ]j
IZpb_glu “~hklb]Jrb_ ihegh]lh \bjmkheh]bq_kdh]h hb\ blfZn
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<W BW ij_bfms_kI\_ggh gxoh”*blebkv gZ qglh khklZ\e
hl ~Zgghc ]Jjmiiu N _ghf_g bffmgheh]bqg_kdh}h ¢
hif _gZ Iky m iZpb_glh\ k jZa\zjgmlufb klZ~byfb aZ[h

ih™\ _j°"~Z | jhev bkoh”gh]lh ih\j_"~ gby bffmgghc kkb
hlkmlklI\b _f \bjmkheh]bqg_kdhc wnn_dlb\ghklb I ]
bffmgheh]bqg_kdhc wnn_dIb\@Wklb W _" e _gb_ 1 Z}

] I _jh]l_ggh b ho\zZlu\zZz | \k_ klZ"bb \dexqZy |_jfbgZe
mdZau\lZlv gZ jZaebggu_ f_oZgbafu bffmgghc dhf
g _[eZ]hijbylguc ijh]Jgha hilf_gqZ |Iky m iZpb BWh\80%4mi
kemqgzZ \ \ “"Zgghc ]jmii_ ijboh”?ylky gZ klZ*"bx : b ihke_
klZ*bb

ljb ZgZeba_  \hajZklghc kljmdiuny\e dul klZlIbklbqg
agZqbfu_ jZaebgby f_""m q_lujvifyg ]jmiiZf6Z jbkmgd.
ij_~klz\e _gh jzZkij_~ e _gb_ lj_o \hajzZklguoe]jimii ~ellc
KIZjr_ e | \ aZ\bkbfhklb hl gZebqgbybjnelbhé&ahlmndkKd
bffmgheh]bg_kdhc wnn_dlb\ghklb | _jZibb MklZgh\e g
"hklb]Jrbo \bjmkheh]bq _kdhc b bffmgheh]bg_kdhc wnn
ij_h[ez”"Zeb ™ _Ib \ \hajZkll b khklgdh%bljbf gzl evgh
n_ghf_g bffmgheh]bqg_kdhc g_wnn_dlb)lgh&Zfex"Z¥k

bkdexgbl evgh m ~ | ¢ klZjr_ e | 1jb wlhf iZpb _glu
Jjmiiu - e | \ ~Zgghc dh]lhjl_ hlkmlkl\h\Zeb GZb]
hlebgby azZnbdkbjh\Zgu \ ]jmii_ k hlkmlkl\b_f dzZd \b
bffmgheh]bg_kdhc wnn_ddibBghk]’b <W~ | ckllZgb e |
lh]~rZ dzd ~ Ik _| \ wlhc Jjmii_ g_ \klj_gZebkv =jmiiZz
hi\_Ihf -<BW 0ZjzZdl_jbah\ZeZzZkyv highkbl _evgh

jZkij_~ e _gb_f \k_o \hajZKldpubpljodi ijh~he bl _evghkll
Zglbj _Ijh\bjmkghc | _jZibb gzZ fhf gl bkke_ _"h\Zgby klz
jZaebgbc f_""m q_lujvfy ]jmgiZiboy\el gh

Lzdbf h[jZahf m " | cbdn_&BQ ¢ \bjmkheh]bq.
bffmgheh]bg_kdZy wnn_dIlb\ghklv :JL Zkkhpbbjh\Zgz
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Zglbj_ljh\bjmkguo ij_iZjzlh\ \ iezZaf_ djh\b < Jjr
\bjmkheh]bg_kdhc wnn_dlb\ghklb klZlbklbg_kdb agZc
dhgp_gljZpbb bg]lb[blhjh\ ijhl_Zau gb | _jZi.BkgoghRdH&]}
klZ"by <Bgh_dpbb yley Iky nzZdlhjhf hij_~ eyxsbf oZ
| jZibx q_f ly _e__ klIz~by |_f \ur_ jbkd g_[eZ]hijbyl
| jZi_\lbg_kdbc mki_o Zkkhpbbjh\Zg k [he__ jZggbZd k
bffmgheh]bqgbkbpykheh]bgg kadgy_dlb\ghklv |_jZibb gZ[e
1IZpb_glh\ k | _jfbgZevgufb klZ*"byfb aZ[he Z&kdkihyyp bb ha\|Z
oZjZdl _jhf hiI\ _1Z gZ Zglbj_Iljh\bjmkgmx |_jZibx feZl rdpc
yley Iky ij_"bdlhjhf bffmgheh]bg_kdhc g_wnn_dlb\ghl
\bjmkghc gZ]jmad_ [Ih]*Z dzZd ih~jhkldh\uc \hajzZkl kI
[he__ \ukhdbf jbkdhf \bjmkheh]bq_kdhc b bffmgheh]bq
| jZibb

3.2 <aZbfhk\yav ] _ghlbith\f[]jZpguo [ _ eABECB1 SLCO1B1
b ]1] 9gZ i_j\hc nZau [bhljzglQYPBB4phbb[blhjh\ ijhl_Za
k\bjmkheh]bqg_kdhc bffmgheh]bg_kdhc wnncHIb\g

<B®bgn dpb_c

3.21.<azZbfhk\yav ] _ghlbih\ ihebfhjngu@SICBgkh\ ]

\bjmkheh]bgbfddigctheh]bgwkdhdlb\ghkdgkbj Ijh\bjmkghc
| jZibb bg]lb[blhjzZfb ijm ~Z&uc

= $LCOIB1dh*"bjm _| f _f[jZgguc [jZegkdhjl _|j hj]l]Zgbqg_
Zgbhgh\ Ilhebfhjngu_ \Zg8ZLPUBI\ebyx|l gZ \kZku\Zgb_ ij
\' ] _iZlhpbl Z 1Zd _ gZ ij_kbkl_fguc f_lIZ[hebaf b [bh”h
\dezZ”ihebfhjnguo \ZjbZglhSLCOIBZ gZ \ZjbZ[_evghklh\ b
| jZibb ijh\_~ gh 1Zj]_lgh_ k_d\g®b¢COIBYl= g khklhbl

108 1Z] hkgh\Zgbc \dexqgZzZ | dh"bjmxsbo b WwWdahkg ¢
ij_"klz\e _gghf bkke_"h\Zgbb ijh\_~ gh k _d\ _gbjh\Z¢
SLCO1B1 \dexqgZxs_ {4+t wdahgu 1Zju hkgh\Zgbc dhlk

hrgbf ba \ZjbZ[_evguo mqgZkldh\ ~Zggh]lh ] _gZ >ey ijt
ba h[s_c dh]hjlu IZpb_glh\ gz ~Zgghf wlZi_ bkke_
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iZpb_glh\ \ \hajzZkl_ hl Nh
\bjmkghc gZ]jmadb
g_hij_~ ey fhc \bjmkghc
wnn_dlb\ghklb

dhi fe  ]jmiiz [_a

]jmiizpk_glh\
\bjmkheh]bg_kdhc

e |

jZKkij_~ e _gu \
gZ]jmadhc
bf xsbo

dhihju_ ih ~"Zgghy ~
A jmiiizpb_gjdi

dhi fe

0Zjzdl_jbklibdZ izpb_glh\ ihdZzazgz \ 1Z[ebp_

LZ[eb®ZOZjzdl jbkibdZ mqgzZklgbdh\ bkke Ah\Zgby

\bjmkgmx gZ
wnn_dlb\gh

\bjmkheh]bg_kdhc wnn_dlb\ghklb

IlhdZazZl _ev ]ljmiiz 2]1jmiiZz p
n=32 n=16
<hajZk(%)
4- e _| 2(6,25) 1(6,25)
6 e_| 25(78,13) 10(62,5) 0,45
e | 5(15,62) 5(31,25)
Il hen (%)
f 16(50) 6(37,5) 0,54
) 16(50) 10(62,5)
KIZ*"by hkgh\gh]h azild® \Zgby
; 9 (28,13) 5(31,25)
3 16 (50) 7 (43,75) 0,85
6 (18,75) 4 (25)
; 1(3,12)
Ko fzZ I _jZibb gz fhf_gl bkk%®%) "h\
LPV/r, 3TC, ZDV 14 (43,75) 5(31,25)
LPV/r, 3TC, ABC 17 (53,13) 10 (62,5) 0,38
LPV/r, ABC, TDF 1(3,12)
LPV/r, ABC, PhAZT 1 (6,25)

ljh~*he bl _evghklv
Qs]

| jZibb Me K@p

66 [38,2-100]

68 [37,8-109]

0,95

<bjmkgZy gZ]jmadzZ Mea[Q:{Q:)lbglC

dhibc fe

0[0-2]

2[0-3]

0,02*
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<bjmkgZy gZ]jmadZ - Med®:-Qs]glbgl0 0][0-0] 3[3-4] 0,0001*
dhibc fe

ljbf_gZgbLPV/r - ehibgZ\bj jblhgZdCb eZfb\m BRV = ab "h\m™BE + Z[ZdZ\DDF =
[_ghnh\PRAZT £t nhknZakbdjmkgZy gZljmadzZ ij_"klzZ\e_gzZ \ \b~_ ~_kylbggh]h e
dhibc J&PagZqgbfhklv hlebgbc ijb kjZ\g_dbdjbimjaFkidmgizMblgb

J amevlZlu kjz\gbl _evgh]h ZgZebaZzZ ]jmii g_ \u
agZqbfuo jZaebqgbc ih \hajZklm ihem klZ2"bb hkgh\c
| jZibb gz fhf gl bkke_ _~h\Zgby b ih ijh*he bl _evghklb |

lh  j_amevlzZlzZf [bhbgnhjfZlbg_kdhc h[jZ[hldb
bkdexgq _gu ba "~Zevg cr_]J]h ZgZebazZ \ k\yab k g _ Kkl
dZq_kI\Z BIlh]h [bhbgnhjfZlbg_kdbc ZgZeba \dexqZe j_

h{jZzaph\ ~ | _¢ B”_glbnbpbjh\Zgh ihebfhj8lgdOiBl1Zjb
JZKkij_~ e _gb_ qgzklhl ]_ghlbih\ b hp_gdzZ khhlI\_Ikl\b
<Zcg[_jlZ "ey ~"Zgguo \ZjbdglhebfhaBgu >KZf[9ph\3,
khhi\_ITklI\mxsb_ ~Zggu_ ijb\_~ gu \ IZ[ebp_

LZ[ebpZJZkijhkljZg_gghklv ] _ghlbih\ b qzZklhlzZ Zevl_j
\uy\e _gguo ihebfhjnguo \Z|BIZAOB1h §ZI1 c

Ilhebfhjngu| :ee_eb n v

\ZjbZgl : < AA AB BB B HWE-p
rs17330253 A G 34 5 0 6,41 0,67
rs4149049 A G 31 8 0 10,26 0,48
rs4149046 G A 17 16 6 35,90 0,50
rs4149041 G T 31 8 0 10,26 0,48
rs76907011 TT T 31 8 0 10,26 0,48
rs2291074 A G 31 8 0 10,26 0,48
rs7299630 C T 19 15 5 32,05 0,47
rs12320965 C A 10 15 14 44,87 0,16
rs60318946 A G 27 11 1 16,67 0,92
rs10770789 T G 1 13 25 80,8 0,65
rs10770790 T G 0 7 32 8,97 0,54
rs4149094 T delT 13 26 0 33,33 0,00
rs4149036 C A 19 15 5 32,05 0,47
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rs4149037 A G 35 4 0 5,13 0,74
rs4149038 A G 19 15 5 32,05 0,47
rs4149039 T A 19 15 5 32,05 0,47
rs4149040 G C 10 15 14 44,87 0,16
rs17329885 T C 30 8 1 12,82 0,61
rs4149042 T C 19 15 5 32,05 0,47
rs964614 C T 0 7 32 8,97 0,54
rs964615 T C 0 7 32 8,97 0,54
rs2306283 A G 10 15 14 44,87 0,16
rs11045818 G A 30 8 1 12,82 0,61
rs11045819 C A 30 8 1 12,82 0,61
rs11045820 C T 30 8 1 12,82 0,61
rs4149044 A T 20 14 5 30,77 0,33
rs4149045 G A 19 15 5 32,05 0,47
rs4149048 A G 19 15 5 32,05 0,47
rs4149050 T C 17 16 6 35,90 0,50
rs4149051 A G 16 17 6 37,18 0,68
rs4149052 A G 16 17 6 37,18 0,68
rs4149053 G T 17 16 6 35,90 0,50
TACTTGTACTTGT
rs4149096 A TACTTGTA | 11 17 11 50,00 042
rs4149056 T C 24 13 2 21,79 0,89
rs4149057 T C 14 16 9 43,59 0,30
rs2291075 C T 11 17 11 50,00 0,42
rs2291076 C T 21 13 5 29,49 0,22

ljbf_gZgb: £j_n_j _gkguc Zee Zevi<jgZlb\guc HAeteqlekve _gghklv ghkbl_e_c 1]_gf
gZklhlz Zevl_jgZlb\ghlh Zee #mjh\_gtv(klZlbklbg_kdhc agZgbfhklb khhiI\_IkI\l
OZjrbxt<Zcg[_jlZz

DZd ke _~m_| ba ~Zgguo ij_"klZ\e _gguo \ IZ[eb
] _ghlbih\ b~ glbnbpbjh\Zgguo ihebfhjnguo SKJOIBGIh'
khhi\_TklI\h\Zeh aZzdhgm OZj*"bt<Zcg[ _j]Z aZ bkdexq_g
k\yab k \uy\le _gguf hldehg _gb_f ~Zgguc ihebfhjnguc \
NZevg _cr_lh ZdghebdZjnguc \ZjbsapM9094 ij ~klZ\ey | kh]
N e _pbx Z-de ey f_klhiheh  _gbb 1&B J (
bkke ~m_fhc \u[hjd_ gZ[ex”"Z _ Iky m\ _ebq_gb_ dheb
"Zgghfmhebfhjnghfm \ZjbZgym ihke "mxs_]h ZgZebaZz
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nbevljZpbwuy\le _gguo ihebfhjnguo \|Zjd&AGOiIB1ih qZklhl_
fbghjghlh Zee ey 089%) MklZgh\e _gguc ihjh] 0%) -
ithebfhjnguo \ZjbZglZ FbgbfZevgh_ agZq_gb_ 0$eykl
ihebfhjngh]h \ZjisZ/@8d253 GZ ~Zgghf wlZi_ gb h”bg ihe
\ZjbZgl g_ ih”"e_ "Ze bkdexq_gbx ba ihke _"mxs_]h ZgZ
"hklZlhggmx qZklhlm \klj_gZ fhklb \ZjbZglh\ \ bkke_ "m

>ey bamqg_gby \aZbfhk\yab f_"nb X e@h ldoy #f |
br glbmiph\Zgguo ihebfhjnguo \ZjbZBQhTOIBlijhAd ~ hHgZeb
g_jZ\gh\_kgh]h kdLinlagg bigequilibrium)36 \ZjbZglh\g3LCO1B1
Jokmgh)d

PR AERB DD AP DO
(%) ) S S S S Y

PN AN @b"‘b‘m@'\@u" v"b‘v\b‘u\‘;ﬁ‘h oA AT
COHETOEEECEFETFEECETELEEEFLTTEEETTITFTIEELEL
rs2291074 n.nso.m..o_ns.am0.01n.na.0.430.nso.nsn_uso_nsu.oso.osn_nso_osn.nso.oso_osa.om.070.010.070.110.11o.nzo.ozo.ooo_nzu.ozo.nzn_nz
rs12320965 0,120.090.09.0.090.120.12.0.090_01.n.1sn.sso‘:wo.asn.aan.mo.aao.an.3ao.33.zsu.zsn_zsn.zs.sqn.saojsn.usn.oso.uuj20.120_12
rs10770790 o.n1o.u1o.1zo.o1..0.120.01n.410.050.osu.040.050.oso.oso.oso.oso.nso.osn.oso.ueo.osu.oso.oso.100.1oo.ozo.oso.noo.m0.010.010.01
rs4149037 .0.09.0.010.01u.us.0.450.osa.osu.oso.a50.uso.usu.uso.uso.05o.oso.asu.u'ru.o'ru.u7u.070.11u.110.020.ozu.ouo.azu.uzn.uzu.uz
rs76907011 o.ns.u.mu.u1u.us.o.uo.osu.osu.uso.usu.uso.usu.uso,uso.uso.oso.o5u.u?u.o7u‘um.om.11u.11o.020.ozo.ono.uzu.uzo.uzu.oz

rs4149040 0.090.120.12.0.050.01.0.150.550.380.380.380.380.330.390.330.380.250.250‘250.250.540.540.130.050.060.120.120.120.12

rs4149041 0.010.01u.ns.n.-tao.nso.osn.n50.050.uso.osu.uso.nsn.nso.oso.o50.070.070.070.070.110.11n.nzo.ozn.nno.nzn.ozn.ozu.ﬂz

rs964614 .n.1zo.o10.41o.oso.osn.o4o.asn.osn.usu.nso.nso.nsn.oso.oso.nsn.osn‘nsn.nsmon.1no.ozo.o3o.nno.a1n.nm.mu.n1

rs964615 0.120.010.410.050.080.040.050.050.050.050.050.050.050.050.060.060.060.060.100.100.020.030.000.010.010.010.01 0.75

rs2306283 0.090.0101880.150.650.380.380.380.380.380.380.380.380.250.250.250.250,54.540.180.050.060.120.120.120.12

rs4149049 0.480.060.090.050.050.050.050.050.050.050.050.050.070.070.070.070.110.110.020.020.000.020.020.020.02

rs10770789 0.130.180.110.110.110.110.110.110.110.110.110.140.140.140.140.240.240.050.070.000.030.030.030.03

rs4149046 u.37.0.250.260.2sn.zso‘2so.zsn.2so.zeu.180.1304150.1au.39n.asonzo.ozo.Mo.usu.oao.nan.ns

rs4149057 0.570.360.360.360.360.360.360.360.360.460.460.460.460.120.120.170.230.050.190.190.190.19

rs2291076 0.210.210.21 .210.210.210.2 260.260.440.440.100.130.030.070.070.070.07

rs7299630 .. .. .n.41n.410.4su.240.140_070.010.070.07

rs4149036 |5 5 00 516 18 318047 0.470.460.240.140.070.070.070.07

rs4149038 [ 08 N 615 80 316 080 0.470.470.460.240.140.070.070.070.07 L 05
100100

rs4149039 . -u.47n.4ro.450.240.140.070.070.010.07
rs4149042 .. .u.4rn.4ro.450.z4o.140.070.070.070.07
rs4149044 [0 1880.470.470.460.240.140.070.070.070.07
rs4149045 [ 01800184 018001800.470.470.460.240.140.070.070.070.07
rs4149048 ....u.A?n.410.4&u.z4o.14o.o1u.o7n.o7u.n'r
rs4149050 [ B8 BH0:590.550.570.510.120.090.090.090.09

rs4149051 .u.s;n.sso.sn.m0,120.390.090.090.09

rs4149052 .050;590.310,510.120.090.090.090.09

rs4149053 0.580:580.370.510.120.090.090.090.09 r 025

rs4149096 .ozzn.mn.wm50.150.150‘1s

rs2291075 0.220.300.070.150.150.150.15

rs60318946 .o.mo.uau.uao.uau.ua

rs4149056 0.020.040.040.040.04

rs17330253 0.000.000.000.00

rs17320885 [ ISAIEE
rs11045818 (R

rs11045819 [l

JbkmdbdFZIljbpg jZ\gh\_kikgm]he @lbkage DisequilibriumLD)
ihebfhjngudjbZglih\gxA.CO1A.
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ljb h[s_f dhebqg_kI\_ \uyhebdlgjnoguo \ZjbzZglh\ ]_gZ k
g_jzZ\gh\_kgh]h kgjieklghe gZ ij_bfms_kI\_ggh fZeufb c
deZkl _jh\-bahebfhjnguo \ZjbZglhdeZkhfjba8 ihebfhjnguo
\ZjbzZglh\ s _ \ZjbZglh\gg_WKp_ieh | [ulv h[mke
hkh[_gghklyfb j_dhf[bgZpbb \ bkke_ "h\SgQdIB] ¥bhhy ]
\j_ fy h[gZjm  _gb_  djmigh]h deZkhepdhjbhguo \ZjbZg
gZoh”~ysboky \ kbevghf k@ ie _gbb Ij_~iheZ]lZ_ | g
dhgk _j\ZlIb\gh]h JZiehlbigh]h [ehdZ qlh kh]eZkm _Iky |
kljmdImj_ /" \ '] _gZo kmi SUCO[Mnkiyizet al., 2008] Ba dZ "h]
deZkl jZz "ey ~Zevg _cr_|h ZgZebaZ hl[bjZzeb ih h~g
ihebfhjnghfm \ZjbZglm Djbl_jb_f hl[hjZ kem 'bez fZ
fbghjgh]h Zee ey kj_~b \ZjbZglh\ \oh”ysbo \ deZk
bkoh”guc gZ[h) ba ithebfhjnguo \ZjbZglh\ fbhe | '
itheghklvx j ij_a_glbjmxsbo \uy\le _ggmx kljmdIlkpjmeqg gjiz
\ bkke "h\Zgghc VYul[h,jdGZ ke "mxs_f wlZi_"~ey \be
jZKij_~ e _gby qZklhl fbghjguo Zee_e_c¢ hlh[jZgguad \ihe
kjZ\gb\Z fuo ]jmida6_e _gguo ih \bjmkheh]bqg_kdhc
| jZibbhkljh_gzZ | _ieh\Zy dZjlZb KHAOANPD S
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I N rpynna I Lpynna
rs12320965 04.33+
rs4149057 BO-
0.200 rs4149050
0.167 rs7299630
0.267 rs2291076
0.367 rs4149096 0.2
0.300 rs4149046
0.312 = 0100  rs4149056 0.1
0.250 rs60318946 I
0.367 rs10770789
— 0100  rs17330253
0.104 0.167 rs17329885
0.200 rs2291074
0.167 rs10770790

pynna B3+ pynna BO-

0.3

JbkmghdJZkij_~_ e _gb_ qZklhlZdZbghpghlu[jZhgbdhjnguo
\ZjbZglh\gxCO1R \ ]jmiiZo m ~_|_c¢c k \bjmkheh]bqg_kdhc -
b [ \djmkheh]bg_kdhc wnn_dlb\ghklb

gZeba | _ieh\hc dZjlu qZklhl fbghjguo Zee e _c¢ \u
jZaebqby \ qgZklhlZobkkee M\Zgguo ihebfhjnguo]\gdib.
SLCO1B1 GZb[hevr__ agZqg_gb_ 0%) \ Jjmii\bjakhed(ib\g [ k
wnn_dlb\ghktb agZW Jbkljbjh\Zgh ~ey \ZjbZzZglz UV
FZdkbfzZevgZy jZagbpzZ qzZklhl f_""m ]jmiiZfb gZ[ex"Ze
\ZjbzgU&/ agZq_gb_ 0$)XAWjkhiklZ\beh lh]~Zz
Jjmii_ Wojmkheh]bg_kdhc wnn_ddWAghRgwuc ihdZaZl_ev
0,083 p = 0003. <uy\le _ggu_ jZaebgby h[mkeh\beb \dexqg_g
ithebfhjnguo \ZjbzZglh\ \ h*ghnZdlhjguc eh]bklbgZkdlkedb 3
k p_evx hij_~ e gby klZlbklbg_kdb agZgbfuo ij_~bdlh
hi\_1Z gz | _jZibx bg]lb[blhjzfb ijhl)Zau LZ[ebpZ
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LZ[ebpZ:kkhpbZpby ihebfhjnguo \ZgHEZQLB1k
\bjmkheh]bg_kdhc wnn_dlb\ghklvx m ~ | ¢ j_amevl
eh]bklbqg_kdhc j_]j_kkbb

lhebfhjngu_

\ZjbZglu ; 1Z HR >B gb'g >B \ jo¢ p FDR
rs10770789 -2,24 0,11 0,02 0,47 0,0033 0,0456
rs4149050 -1,32 0,27 0,09 0,84 0,0233 0,1096
rs2291074 1,99 7,33 1,24 43,41 0,0281 0,1096
rs7299630 -1,21 0,30 0,09 0,94 0,0387 0,1096
rs4149056 -1,50 0,22 0,05 0,93 0,0392 0,1096
rs60318946 -1,66 0,19 0,04 1,00 0,0493 0,1151
rs10770790 -1,70 0,18 0,03 1,10 0,0637 0,1275
rs4149096 -0,81 0,44 0,18 1,13 0,0881 0,1541
rs17330253 1,01 2,75 0,40 18,80 0,3024 0,4704
rs4149046 -0,39 0,68 0,27 1,73 0,4179 0,5677
rs17329885 0,50 1,66 0,45 6,06 0,4460 0,5677
rs2291076 -0,28 0,76 0,30 1,95 0,5654 0,6596
rs12320965 -0,10 0,91 0,40 2,08 0,8198 0,8829
rs4149057 -0,01 0,99 0,42 2,31 0,9733 0,9733

ljbf_qzZgblhijz\dZ gZ fgh _kI\_ggh_ kjZ\g_gb_ )D®ORI - LN&R ¥H Uju b DiWdehg _
Mjh\_gv agZqbfhklb ihke_ dhjj_dplpkokiZgh\e g dzd

lh j_amevlZIZf hrghnzZdlhjgh]h eh]bklbg_kdh]lh j_]
klZlbklbg_ _kdb agzZqgbfzZy ZkkhpbZpby k \bjmkheh]bq_kdl
mklZgh\le _gZ “ey q_luj_o ihebfhjngu&LCRQ]1BYZ316470[/89,Z
uv uv b UV \ZpPbZgdu _hlh[jZgu "ey "Ze\
ZgZebaZ ] _g _Ibg_kdbo fh” _e _c¢c gZke ~h\Zgby LZ[ebpZ

LZ[ebpZKjZ\gbl _evgZy oZjZdl_jbklbdZ fh_e ¢ gZke 7t
\ZjbZgllh\g22.CO1B1m ~ | ¢ k jZaghc \bjmkheh]bg_kdhc w

rs4149056 <W % <W % HR >B gb'g >B \_jop AIC
Dh~rhfbgzZglgZz

T/T 11 458 12 80 1 0,0918 52,4
T/IC 11 458 3 20 0,25 0,05 1,14

CiC 2 83 O 0 0 0

>hfbgZglgZy

TIT 11 458 12 80 1 0,0304 51,3
T/C-CIC 13 542 3 20 0,21 0,05 0,95

J_p_kkb\gzy

T/T-TIC 22 91,7 15 100 1 0,5142 54
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C/IC 2 83 0 0 0 0

K\_jo~hfbgZg

T/T-C/IC 13 542 12 80 1 0,094 53,2
T/IC 11 458 3 20 0,3 0,07 1,32

rs7299630

DhrhfbgZglgZ

C/C 9 375 10 66,7 1 0,0832 514
CIT 10 417 5 333 045 011 1,83

T/T 5 208 O 0 0 0

>hfbgZglgzZy

C/C 9 375 10 66,7 1 0,0741 52,8
CIT-TIT 15 625 5 333 03 0,08 1,16

J_p_kkb\gzy

C/C-CIT 19 792 15 100 1 0,1359 | 50,7
T/T 5 20,8 O 0 0 0

K\_jo~hfbgZg

C/IC-TIT 14 58,3 10 66,7 1 0,6013 55,7
CIT 10 417 5 333 0,7 0,18 2,69

rs4149050

DhrhfbgZglgZ

T/T 7 292 9 60 1 0,0525 50
T/IC 11 458 6 40 0,42 0,1 1,72

C/IC 6 25 0 0 0 0

>hfbgZglgZy

T/T 7 292 9 60 1 0,0565 @ 52,3
T/C-CIC 17 70,8 6 40 0,27 0,07 1,07

J_p_kkb\gzy

T/T-TIC 18 75 15 100 1 0,0649 49,5
C/C 6 25 0 0 0 0

K\_jo~hfbgZg

T/T-C/C 13 542 9 60 1 0,7204 55,8
T/IC 11 458 6 40 0,79 0,21 2,92

rs10770789

DhrhfbgZglgZ

GIG 20 833 5 333 1 0,0026 47,1
T/G 4 16,7 9 60 9 1,94 41,65

TIT 0 0 1 6,7 0

>hfbgZglgZy

GIG 20 833 5 333 1 0,0014 45,8
TIG-TIT 4 16,7 10 66,7 10 2,19 45,64

J_p_kkb\gzy

GIG-TIG 24 100 14 933 1 0,3846 54
TIT 0 0 1 6,7 0

K\_jo~hfbgZg

GIG-TIT 20 833 6 40 1 0,0051 48,1
T/G 4 16,7 9 60 75 1,69 33,27
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Ih j_amevlzI|IzZf ZgZebaZ mklZgh\e _gZ ZkkhpbzZpl
\ZjbZglh\ BLGA1B1 rs4149056 brs10770789k \bjmkheh]bq_kdbf I
| jZibb

KhleZkgh ~"Zgguf [Zau GE613 qdkikrleZ élygheghlr/

\ ]Jeh[Zevghc ihimeypbb khklzZ\ey | K\_ A gby h de
"Zgghlh ihebfhjngh]h \ZjbzglZ \ ~hklmighc ebl_jZIm
thalhey | jZzkkfzZljb\ZIlv _]1h dZd jZg__ g_ bamqg_gguc

KhleZkgh "Zgguf [Zau GE613 q&kikrlZ élygheghlhi/
]Jeh[Zevghc ihimeypbb khklzZ\ey | ljb ZgZeba_ \
fhr eb gZke_ "~h\Zgby \uyle gh glh ghkbl _ ewvkéd ey
\ZjbZzZglz UV Zkkhpbbjh\Zgh kh kgb  _gb_f rzZgkl
wnn_dlb\ghklb HR 09B; j = 0;830), qlh iha\hey
jZkkfZljb\Zlv ~Zgguc Zee evguc \ZjbZgl dZd ihl_gpb
g_"hklZlhggh]h \bjmkheh]bg_kdh]h hI\_1Z gzZ Zglbm_I]
N llc

lhemq_ggu_ ~Zggu_ kh]eZkmxbkykek “WAggleidpZ qgbfhk
[ _edlfzgkihjl_jz 2%$73 % dh”*bjm_8hCO1B1 ghfi_q_ghqgg
debj gk_e_dZzZjkl\_gguo ij_izZjZlh\ \dexqZy jy™ Zglbj_Ij
[Niemi et al., 2011] Ihebfhjnguc \ZjbZgl UKG21T>C o0ZjZdl_jbam
aZf _ghc Zfbghdbkehlu 9DO $0OD glh ijb\h~bl d
baf g gbyf [_edZ b agzZgbfhfm kgb _gbx _Jh 1ljZgk
Ke "klI\b_f "Zggh]h nmgdpbhgZevgh]h ~ n_dlIZ \ ] _iZlh
wdkljZdpbb ij_iZjzlZ ba djh\hlhdZ i_q_gh@addfo "kbgmk!
I_g_ghqggh]h dé@tapamgk£t al.,, 2008Mghkbl_e ¢ ]_ &Kr#ild9056
gZ[ex"Zxlky ih\ur_ggu_ jZ\gh\_kgu_ dhgp_glyZpddafel
dih\H'UDJRYLUO HW] DWIh hltykgy Iky |_f qglh kgb™ _
] iZzlhpblzdbwdkdj _pbb ij_izZjzlZ hihkj_~h\Zggh]h 2$°
ij_h[ez~zZIv gZ” ijhp_kkzfb f _1Z[hebafz qlh \_~ | d
kbkl_ fghf djh\[Niéndetal., 2011].
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ljh\_ A g ZgZeba \bjmkghc"\gizdjmafdj nglgndkbl e ¢ jZ
] ghlbih\ ihebfhjngh]h \ZjbZglX jZ¥dZo ~hfbgZglghc f
gZke_ ~h\@dlkyn d4)d

0.45 0.083

|

S

S

o8]

&

M

BupycHas Harpy3ka 2, log10 konui

BupycHas Harpy3ka 1, log10 konui

0 000000ed (0000000000 0 RN (000000000

TC-CC TT TC-CC TT
MenoTun MNeHoTun

JbkmghdMjh\ _gv \bjmkghc gZ]jmadb ijb "\mdjZIighf baf_
jZaguo ]_ghlbih\ UV SLCO1BlgZ

G_kfhljy gZ hlkmkkRibklbqg kdb agZqgbfuo jZaebql
gZ]jmadb f_""m ghkbl_eyfb jZaguo ] _ghlbih\ UV f
j_]1]_kkbhgfigZeba \uywbebkkhpbZpbx *"Zggh]h ihebfhjngh
k\bjmkheh]bg_kdhc wnn._ BUb\g[hkkgy f "Zggh_jZaebqgb
] ghlbi \eby | g_ gZ Z[khexlgu_ agZq_gby \bjmkghc g-
kgb  _gihyh]l]h\h]h agZg_gby \bjmkghc gZ]jmadb gb _
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>¢/ ihebfhjngh]l]h \Zjbzglz UV SLCO1Blgjd ZgZeba
"hfbgZglghc fh” _eb gZke_ "h\Zgby mklZgh\le _gzZ kIl
ZkkhpbZpby k \bjmkheh]bq_kdhc Hwn_dIb\ghkBvx45,64
j=0001 \MWh~rhfbgzZglghc fh”_eh HPRB 4%65 j = 0,003.
Rbjhdbc "~h\_jbl_evguc bgl _j\Ze hljz zZ | g_kIlZ[b
hfmkeh\e_ggmx fZehgbke_ _gghklvx Jhfhab]hZedahexfbd
ZgZebabjm_ fhc \u[hjd_ glh \hafh 'gh k\yaZgh bk ifdel hdgw
hkgh\gu_ \u\h?u knhjfmebjh\Zgu gZ hkgh\Zgbb “hfbgZg
Ah\_jbl_evguc bgl_j\Ze mdZau\lZ_| gZ ij_"\Zjbl_evguc
ZkkhpbZpbc Ilhemqg_ggu_ "~Zggu_ iha\heyxl| jZkkfZljb\Z
dZg”*"b~Zlguc ihebfhjngulr 9&6QXBL ihl _gpbZevgh \h\le_q
fh"meypbx \bjmkheh]bq_kdh]h hI\_1Z h~”rgZdh "e ib"
hp _gdb \ _ebgbgu wnn_dlZ g _h[oh”bfu ~"Zevg _ crb_
jZkrbj_gguo \u[hjdZo

ljh\_~ g ZgZeba ZkkhpbZpbc dhgp_gljZpbb ehibg
rs4149056brs10770789] gHA.CO1B1 Jokmgdb ).
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JbkmghdDhgp_gljZpby bg]b[blhjh\ ijhl_Zau \ aZ\bkbfhk
] _ghlbiz UV SLGO1A.

KIZIbklbg _kdb agZgbfuo jZaebgbc \ eHibhgXZ\oigZp
jblhgzZ\bjZ m ghkbl_e ¢ jZaguom]kllglt\ida\ gh

ljh\_~ gZ hp_gdZ Z[khexlgh]h CDdh" L-je Efrbhyp b | hm
ghkbl e ¢ jZaebqguo ] _ghlbih\ ith 2\mf bkke_ "h\Z

\Zjbzglaw b UV SLGOBEA Jb km g h)d
p=0.317 p=0.342
o
= 1500 = 1500
x x
= =
3 & 3
o ® o |
5 @ e 5 O
= ® =
= =
3 ° 3
1000 1000
i e i
= =
= = 799
= | &9] =
+ @ +
< <
[m] [m]
(@] (@]
500 g 500 b
@
362
—— O
O ®
TT TG GG TT TC CC
leHoTunbl rs10770789 [eHoTunbl rs4149056

JbkmghdMjh\ gvd&l:-ebfnhpblh\ de Ihd fde \ aZ\bkbf
ghkbl _evklgalbih\ UV b UV SLCO1Bl.gZ

< j_amevlZl_ ZgZebaZ mehVfgphpb'lh\Lm ghkbl_e_c j-
]_ghlbih\ ih ~\mf bkke_"~h\Zgguf ihebfhjngufSLN1Rgl.
Ahklh\_jgjwemebqbc g_ \uyle _gh qglh \_jhylgh h[mkeh\
h{t_fhf \u[hjdb
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Lzdbf h[jZzahf \ gZklhys f bkke_ _~h\Zgbb ijh\_"7-gh
]h wdahgh\ ] _gZ hj]l]ZgbdjZgkib|ibgnxgbo ihebiSLCOLRA.
lh j_amevlZIlZf k_d\_gbjh\Zgby b” _glbnbpbjh\Zgh \ 2he
ba dhlhjuo ZkkhpbbjhWokheh]bqg_kdhc wnn_dIib\ghk
bglb[blhjzfb ijhl_Zau m " _1| _c Uv . GthkiIVevkl)
j_n_j _glgH]ibee ey ihebfhjngh]lh \ZjbZglZz UV khZ k
kgb™ _gb_f rZgkh\ ~hklb  _gby \bjmkheh]bqg_kdmed _wimgr
A"bdbc j_n_j glguc Zee ev dZd w\hexpbhdggbZigmlajff kajh§ B
bljZ_ | dexq_\mx [Zjv_jgmx jhev \ webfbgZpbb dEgkh[b
wnn_dlb\ghklb | _jZibb GZijhlb\ ZeXZé¢ejgedlBd@phbkgb Z |
ljZgkihjlgmx ZdIblgkhH@ATP1B1L qlh_~ | d mf_gvr_gbx a
] iZlhpblzfb e _dZjkl\_gguo ij_izZjzZlh\ b dzd ke_"k
jZ\gh\_kguo dhgp_gljZpbc ij_izZjzlz \ kbkl_fghf djh\
dhgp_gljZpby ehibgzZ\bjz \ iezaf_ \ k\hx hq_j_"v K
mkeh\by ey ih"Z\e _gby j iebdZpbb \bjmkZ Ke-ZkheZley
kgbadhc Zdlb\ghklvx |j2D4KPaBL \bjmkheh]bq_kdbc hI\_|
emqgr_ g_f m ghkbl_e c |-Zeqg gVygh]]hgi€ClbTl) dhgp_gljZpl
ij_i1ZjzlZ \ djh\b dhlhjuo gb"_ \ke_ "klI\b_ wnn_dlb\gh]h

lhemqg_ggu_ j_amevlZlu ih~gq_jdb\Zxl debgbqgq_kdmx
ihebfhjngh]l]h \ZjbzZglZSLCO§EL dZd nzZdlhjZz fh"mebj
nZjfZzdhdbg_ Ibdm Zglbj_ljh\bjmkguo ij _i1ZjZIh\ b

wnn_dlb\ghklv | _jZibb
lhemq _ggu_ "~Zggu_ iha\heyx!|l jZkkfzZljb\Bl¥eg¢ mv
uv dZd gh\luc dZg”*b”*Zlguc ihebfhjnguc \\eyhgy
\bjmkheh]bg_kdbc hI\_I h”rgzZdh ~ey ih~I\_j ~ gbybglh
wnn_dlZ g _h[oh”bfu "Zevg_crb_ bkke_ _"h\Zgby gZ jZkrb
3.22.<aZbfhk\yav ] _ghlbih\ ihebfhjngu gABOH Xglh\ ]
\bjmkheh]bgbfkdigtheh]bgwkdhdIb\ghkdgkbj Iljh\bjmkghc
| jZibb bg]b[blhjzZfb ijhl _Zau m ~_| _c



82

HAbg ba \Z g _crbo ljZgkRJébjhhijshl _bg ij_"~klZ\ey |
LNaZ\bkbfuc gZkhk dhlhjuc ehdZebam _ |ky gZ pblhieZz
de Ihd b hkms_ kl\ey | \u[jhk ebihnbevguo dk_gh[bhlbd
ijhl_Zauh \g_de_Ihggh_ ijhkljgmki\hl8zZszZ | \kZku\.
dk_gh[bhlbdh\ b kihkh[kI\m_1 bo kdhj_[Shudarts S Benetghb
2009] Hg ijbkmlkli\m_I \ wgl _jhpblZo ]_iZlhpblZo de_
ihg_gqguo dZgZevp_\ \ wg™hl _ebhpblZo ]Jbklh] fZlbqg_k
P-JS b nmgdpbhgZevgZy Zdlb\ghklv ]* ghfifdghjh¥%a\gugc
mklhcqgb\MBIAB1, ihebfhjngu_ \ZjbZglu dkilhkh]Jgu baf_g
kdhjhklv wnnexdkZ bg]b[blhjhb\ihhid Zayb _gbx dhgp_gl
ij_iZjZlh\ \ defbdZgyo ebfnhpblzZo b kihkhflkjhkyg b x
g _wnn_dlb\ghklb | _jZibb K p_evx bamqg_gby ] g |
f "bg”"b\b mzZevghc \ZjbZ[_evghklb]dZdHb\ghbkipz 3f_ Ih:
1Zj] _lgh]lh k_d\_gbjh\Zgby ijhZzZlgZ elbchebh g BBCBIB-¢ -c b
22-c  h[s_c ijhly  _gghklvx iZ] hkoABGBdIbd H ¢gZaf_
210 1Z] hkgh\Zgbc b \dexqZ | wdahgZ

< j_amevlEkl d\ gbjh\ZphbgZABCB1 b”" glbnbpbjh\WBgh
ihebfhjnguo \ZjbzZglh\ dhlhju_ ihl_gpbZevgh fh]lmkkihxr
beb ljZgkihjlgmx nmgdpbx [_edZ >Zggu_ h jZkij_~_ e _
Zevl_jgZlb\gh]lh Zee_ ey b khhl\_Ikl\bb aZdhgm OZj"bz+=<
\ZjbZglh\ ij_~klZ\e_qgu \.IZ[ebp _

LZ[ebpz&JZzkijhkljZzg _gghklv ] _ghlbih\ b qZklhlZeze\ely j
\uy\le _gguo ihebfhjnguo YZp&CBhm ~ | c

lhebfhjngu ‘ee eb n v HWE
\Zjbzglu U= -p
A A B
< Ale [B | B
62,2
rs10234411 T A 8 |15 |18 0 0,155
rs10236274 A G 3416 |1 9,76 | 0,279
rs10248420 A G 30 110 |1 12’6 0,879
rs10274587 G A 3714 |0 4,88 0,743
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rs1162300224 | C T 40 122 | 0,937
(s11760837 | T C 37 | 4 488 | 0,743
(s1178779531 | (AAGAAAGC)2(AAGA)2AAG AAGAAAG 392 |o |244|0873
(s117937072 | A C 37 488 | 0,743
(s11972405 | T C 37 488 | 0,743
(s11983225 | T C 37 488 | 0,743
rs1217650542 | GAAAGAAAGAAA 40 |1 |o | 1.22] 0037
rs1280486795 | CAAGAAAGCAAG AAG 20 |1 |o | 1.22] 0037
(s146512400 | A G 35 732 0,613
(s146770814 | A C 39 0 | 244| 0873
[$2032582 A c s |17 |16 52’7 0.377
r$2032583 A G 37 0 | ass| 0743
r$2235040 C T 37 0 | ass| 0743
($2235043 G A 383 |0 | 3660808
(s28381958 | - A 30 [10 |1 1‘;’6 0,879
rs4148738 C T 8 |15 |18 6%’2 0,155
rs4148739 C 37 |24 |o |ass|o0743
(s531569409 | TA T 20 |1 |0 | 1.22] 0037
(s762549207 | TTT T 20 [1 |0 | 1.22] 0037
(s763155449 | T C 20 |1 |0 | 1.22] 0037
rs772358602 ﬁﬁféAAGCAAGAAAGCAAGAAAGAAA AAGAAAG 3714 |o |ass| 0743
(s773069562 | K L 40 |1 |o | 1.22] 00937
(s77385476 | TTTTTTTTT TTTTTTTTTT 40 |1 |o | 1.22] 00937
(S7787569 K 34 |6 |1 | 976]| 0279
rS78666502 L K 37 |4 |o | 488| 0743
(s879802123 | GCAAGAA i/SAAGAACGCAAG 392 |o |244|0873
15929815734 K 40 |1 |0 | 1.22] 0937
rs1199989362 | G A 34 |1 |o |143]00932
rs4148744 A 29 |6 |0 |857] 0579
rs1882477 G 26 |9 |0 1%*8 0,383
rs2373589 c T 26 |9 |0 1%*8 0.383
rs4148743 T A 4 |21 )10 53*5 0,162
rs56036106 T 29 |5 |1 13’0 0,222
rs78633406 T 34 143 | 0,932
rs4148747 T A 32 4.29 | 0,791
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rs4148746 TT T 32 |3 0 4,291 0,791
rs28401781 C T 32 |3 0 4,29 0,791
rs2235067 C T 32 |3 0 4,291 0,791
rs895799682 TTTTTTTTT TTTTTTTT 34 |1 0 1,43 | 0,932
rs189651413 G A 34 |1 0 1,43 | 0,932
rs28401790 A G 34 |1 0 1,43 | 0,932
rs4148745 G T 33 |2 0 2,86 | 0,862
rs183509371 G T 33 ]2 0 2,86 | 0,862
rs2214102 T C 1 6 |40 93’4 0,217
rs28381817 T C 3819 0 9,57 | 0,468
rs9282564 T C 34 113 |0 133)’8 0,271
rs151275868 G A 45 | 2 0 2,131 0,882
rs17327942 A G 46 | 1 0 1,06 | 0,941
rs1819306954 | C T 46 | 1 0 1,06 | 0,941
rs1819149991 | T C 46 | 1 0 1,06 | 0,941
rs561387574 A G 46 | 1 0 1,06 | 0,941
rs2235075 A 46 | 1 0 1,06 | 0,941
rs968403581 AAAAAAAAA AAAAAAAA 37 {10 | O 191’6 0,414
rs2214105 C T 41 | 6 0 6,38 0,64
rs2214104 A G 41 | 6 0 6,38 0,64
rs2188525 C A 41 | 6 0 6,38 | 0,64
rs2214103 C G 41 | 6 0 6,38 0,64
rs2235074 G A 41 | 6 0 6,38 0,64
rs2888599 C T 41 | 6 0 6,38 0,64
rs3213619 A G 41 | 6 0 6,38 | 0,64
rs17149792 C T 42 |5 0 5,32 0,7
rs1819366078 | A G 46 | 1 0 1,06 | 0,941
rs536693649 T C 46 | 1 0 1,06 | 0,941
rs969207431 A G 46 | 1 0 1,06 | 0,941
ljbf_qZly_: £j n_j gkguc Zee Zevl<jgZlb\guc Heteqlekve gghklv ghkbl_e c ] _gh

gZklhlz Zevl_jgZlb\gh]h HiMEep £#njh\_gvVv

OZj*bx<Zcg[_jlZ

GZ

b glbnbpbjh\Zgguo

i j\hf

jZ\gh\_kby g_

\u[hjdb

thimeypbhggmx

K p_evx

/\ey
f Ih~hf

h[fgZjm  _gh

baf_ggb\hklv

bkdexqg_gby

\k_o
1Zj]_lghlh k_d\_gbjh\Zghb:
khhi\_lkl\by jZkij_~_e_gby ]_ghlbih\ aZdhgm OZj"bt<Z
_9_Ilbqg

klzlbklbg_kdhc agZgbfhklb khhiI\_IkI\l

ithebfhjnguo

glh Th~I\N_j "~z | ]
j_"dbo \ZjbZglh\
ijbagzZzdzZ Ijm~gh

k#4Z1Db |
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\ZjbzZglZz k gzZklhlhc fbghjgh]h Zee_ ey 0$) f_g_ _
NZevg _cr_lh ZgZebazZ >ey hikkébYhhpgwo \ZjbZglh\ \uih
ZgZeba g _jzZ\gh\ _kgh]h kp_ie_gby <«ulkbevgihc deyk®yjZ
. b ihebfhjnguo \EY®pZKlp _icewodgjm] k *jpJbkmghd

&
© A iV
N Ix N
FFEF L PP PSS F P & & 5P ®
Al LI & f], ,\f: RS ‘btx AP B R
IS SN SN %ué’fﬂq?’&q@i"fﬂw@'ﬂw@”\
F o &S &S« «‘-’ @ S & E & &I e

0.07 003 0.07 024 008 001 0.01 001 001 001 0.01 0.01 008

2032582 ..001 001 0.00 0.00 012 0.01 000 0.00

rs4148738 .D‘IO 0.10 0.07 0.07 0.43 0.06 0.09 0.09 042 0.07 0.06 0.01 0.26 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

rs10234411 0.0 0.10 0.07 0.07 0.13 0.06 0.09 009 042 007 006 0.01 026 000 0.01 001 001 0.01 001 001 001 0.01

rs28381958 ...001 0.55 .. 0.02 0.02 0.00 0.01 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.09

rs10248420 0.01 |0.55 0.02 0.02 0.00 0.01 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.09

rs10236274 .001 ... 0.15 0.00 001 0.01 002 001 0.01 001 001 0.01 001 001 0.01 0.6
0.75
rs7787569 0.01 ... 015 0.00 0.01 0.01 0.02 001 0.01 001 0.01 0.01 0.01 001 0.01 0.06

rs146512400 o0.01 0.01 0.01 0.11 0.01 0.01 0.01 0.16 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

rs4148744 .. 0.13 0.00 002 0.01 0.01 001 0.01 001 001 0.01 0.01 001 0.01 0.04
rs1882477 .0.01 0.02 0.00 0.02 0.02 002 0.01 001 001 0.01 001 001 001 0.13
rs2373589 o0.01 0.02 0.00 0.02 002 002 0.01 0.01 001 0.01 001 0.01 0.01 013
rs4148743 008 0.07 0.07 023 0.08 0.05 0.05 005 0.05 0.05 0.05 0.05 0.08

rs56036106 051 0.01 0.02 0.01 0.01 001 001 0.01 001 0.01 0.01 0.01

rs2214102 o0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

rs28381817 0.1 0.00 0.02 002 002 0.02 002 002 0.02 001

rs9282564 0.0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

rs968403581 o0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

ez | -~
r 025

rs2214104 ..... 0.00
rs21ess2s [ ) -
rs2214103 ... 0.00

rs2235074 .. 0.00

rs2888599 0.00

rs3213619 o.00

JbkmghdFZljbpZ g_jZ\gh\_kgh]h kp_ie isgiulibriioQUDPp J H
ihebfhjnguo \Zjb]Z gABCBL.

>ey 1j_h”"he _gby wnn_dlZ fmevibdheebg Zjghkll
ij_~bdlhjh\ ba dzZz ~"h]h [ehdZ hlh[jZg h”~bg iheBblhhregu
thegh j_ij_a_glbjmxsbc "*"Zggudjheziklfj hl[hjZ kem
fZdkbfZevgZy qZklhlz fbghjghl]h Zee ey kj_"b \ZjbzZgl
GZ ke_"mxs_f wlzZi_ ihkljh_gzZ | _ieh\zy dzjlz KH
jZkij_"~_e_gb_ qzZklhl fbghjguo Zee_e_c hlih[jZgHwyld \i |
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] gZBCBl1\ kjZ\gb\Z fuo ]jmiiZo ~_ | _ ¢ \u”_e_gguo ih |
wnn_dlb\ghklb | JZkingh.d

I N rpynna l lpynna
rs4148738 0.4 i Bo+

rs2032582 BS-

rs4148743 0.3

rs28381817

rs968403581

112214102

rs2214105

rs17149792 0.1

rs28381958 I

rs9282564

rs146512400

rs10236274

rs56036106

pynna BO+[pynna B3-

JbkmghdJZkij_~ e _gb_ qgZklhlZbghpeghlb[jZggbdhjnguo
\ZjbZgllh\gABCBL\ []jmiiZo m ~ | ¢ k \bjmkheh]bg_kdhc w
[ a \bjmkheh]bq_kdhc wnn_dlb\ghklb

KIZIbg_ka®Zgbfuo jZaebgbc qgZklhl Zee_e_c¢c b"™_
ihebfhjnguo \ZjbZglh\ABCBfZ\ ]JjmiiZzo k kigmbqg_kdh
wnn_dlb\ghklvx bd_awy\le gh_amevlZl_ fghlhkimi_gqZl
13 ihebfhjnguo \ZjbZglh\ABCBfZ\dexgq_gu \ h”*ghnzdll
eh]bklbg _kdbc j_ ]j_kkbhgguc ZgZeba “ey hp_gdb bo ijl
\ hilghr_gbb \bjmkheh]bqg_kdh]h hI\_1Z gZ Zglbjmljh\bjm
<B&bgn_dpb_c LZ)ebpZz

LZ[ebpZ:kkhpbZpby ihebfhjnguo |\ ZgABC§Lk\

\bjmkheh]bg_kdhc wnn_dlb\ghklvx m ~ | ¢ j_amevl

eh]bklbq_kdhc j_]j_kkbb

|Ihebengu_§ N V4 § HR § >B gb‘g§ >B Ljog§ p § FDR |




87

\Zjbzglu
rs4148743 1,10 0,33 0,08 1,34 0,12 0,68
rs28381817 1,65 0,19 0,02 1,69 0,14 0,68
rs10236274 099 2,70 0,64 11,30 0,18 0,68
rs146512400 122 3,37 0,57 20,10 0,18 0,68
rs968403581 0,89 041 0,08 2,22 0,30 0,84
rs56036106 0,73 2,07 0,47 9,19 0,34 0,84
rs17149792 0,80 045 0,05 4,40 0,49 0,94
rs2032582 0,26 0,77 0,31 1,96 0,59 0,94
rs28381958 0,36 1,43 0,39 5,29 0,59 0,94
rs9282564 027 1,31 0,35 4,93 0,69 0,94
rs4148738 0,15 0,86 0,35 2,13 0,75 0,94
rs2214102 0,14 0,87 0,22 3,45 0,84 0,97
rs2214105 0,04 0,96 0,16 5,93 0,97 0,97

ljbf_qzZgblhijzZ\dZ gZ fgh _kI\_ggh_ kjZ\g_gb_ )D®DRI - LN&R ¥H Uju 6 DiWdehg _
Mjh\_gv agZqbfhkib ihke_ dhjj_dplpkokliZgh\e g dzd

< oh”_ h~ghnzdlhjgh]h eh]bklbg_kdh]lh j_]j_k
klZlbklbg_kdb agZqgbfuo ZkkhpbZebfhjngdfb \ZjbZglzZfb
ABCBl1 b \bjmkheh]bq_kdbf hI\_Ihf gzZ Zglbj Ijh\bjmk
h[ke ~h\Zgghc \u[hjognkk@Bbh\Zgguo ~ | ¢ g_ h[gZjm _
hlghr _gby rZgkh\ ey \k_o \dexq_gguo \ fh” _ev ij_ 7l
mklZgh\le _ggh]h mjh\gy klZlbklbg_kdhc agRDiRbhkOR) k i
glh  k\b” | _evkl\m_|I h[ hlkmlkl\bb g_az\bkbfh]h \d
] g Ibg _kdbo fZjd_jh\ \ ~hklb™ _gb_\bjmkheh]bqg _kdh]h

lh j _amevlzlzZf ] _ghlbibjh\Zgby ihebfhjnguo \Zjb
(C3435T b UV C1236T ] _gMBCB1\ \u[hjd_ ba rfhdmaq gt
ke "mxsb_ ~Zggu_ JZKkij_~ e _gb_ qgzZklhl ] _ghlbih\ b
ihebfhjnguf \Zjbzglzf \ bkke_"m_fhc ihimeypbb ij_ ™NklZ
ih~jh[gh ij_~klZ\e_gh \ im[ebdZpbB|j>KZf[@eh\Z

LZ[ebpZJZkij ~ e _gb_ qzZklhl ]_ghlbih\ b Zee e_c ihet

] _gABCB1UV & 7 b UV & 7
lhebfhjngu ree_eb n v
\ZjbZglu : < AA AB BB B HWE-p
rs1045642 K L 24 78 34 53,68 0,67
rs1128503 K L 42 60 34 47,06 1
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ljbf_gZgb: £j n_j gkguc Zee Zevl<jgZlb\guc HAeteglekve gghklv ghkbl_e c#] gh
gZklhlz Zevl_jgZlb\gh]h He&E-peyr mjh\_gv klZlbklbg_kdhc agZgbfhklb khhl\
jZkij_"~_ e _gby OZj"bx<Zcg[_jlZz

MklZgh\e gh glh jZkij_~ e _gb_ ] _ghlbih\ 7~ey h
\ZjbZglh\ khhl\_IklI\h\Zeh jZ\gh\_kbx OZj*bt<Zcg[_I]Z
Zee ey ey \ZjbzZglZ UV khklZ\beZ Z "ey il
rs1128503 - 47,06%KI1_i_gv g_jZ\gh\_kgh]h kp_ie_gby OLQI
[ f_""m bamqZ_fufb ihebfhjngufb \ZjABCBLZIHp pbdZeb
ihfhsvx dhwnnbpb_glh\' ' b Ud AgZq_gb_ '0,36HkD\d5e h
glh khhiI\_TklI\m _ | mf_j gghfm mjh\gx /" f_""m ~Zggufb \
ro mdZaul\Z | gZ Ih qglh \ZjbZpbb h”"gh]h ihebfhjngh
hitykg gh \ZjbZpb_c¢c *jm]h]h Mqblu\Zy qglh ihegh]hkkp
NZevg_crbc ZgZeba ijh\h*"beky k bkihevah\Zgb_ f ]J&Zdé&h
hil® evguo Zee e c¢c fh | g_ hljz Zlv iheghc dZjll
\aZbfh”~_ckl\bc

ljh\_~ g kjZ\gbl _evguc ZgZeba dhgp_gljZpbz\lejz bg
ieZaf_ djh\b \ azZ\bkbfhklb hl ~biehlbih\ h[jZah\Zgguo
\Zjbzglzfb ABGE1L UV b UV m iZpb_glh
\j f _gb ijb_fz ij_izjzlZ b azZ[hjZ djh\b Ihemq_ggujZ "Z
Ij_~klZ\e_gu gZ dbkmgd _
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pynna gnnnoTtmnos

JbkmghdDhgp _gljZpby ehibgZ\bjZz m ~ | ¢ \ aZ\bkbfhk
Abiehlbih\ UV b UV ABCBl] gZ

G_\uy\lekbhlbklbg_ kdb agZgbfuo jZaebqbc dhgp_glj
ANl cgb g j_a q9gZkZ gb gq_j_a gZkh\ ihke_ ijb_fZ
agZqbfuo jZaebgbc “ey ehibgzZ\bjz fh | [ulv k\yaZgh
f 1Z[hebafhf beb f_gvr_c azZhbkbhdgdmxj;ZeblBdhijhl_blgz
kjZ\g_glkxjblhgZ\bjhf >Zggh_ gZ[ex™® _gb_ kh]JeZkm Ik
"hdebgbg _kdbo b debgbg kdbo bkke "~h\Zgbc Bkke
CYP3A4 y\ey Iky hkgh\guf ~ | jfbgZglhf nzZjfZdhdbg_Ibdl
wlhf \deX]®bdhijhl _bgzZ \ webfbgZpbx ij_iZjzZlZ kms_KkI\
furbghc fh”_eb ghdZygpBalijg¥th”“be d m\_ebg _gbx $8& e
[he__ q_f\ jZa |h]"ZAtHld/ly edbdZWMN jZa >YDQ :DWE
DO @ Djhf_ Ih]l]h bkke_"~h\Zgby \azZbfh”_ckl\b:
ljZgkihjl_jZfb ihdZaZeb glh hg y\ley Iky wnn_dlb\(
]Jebdhijhl _bgZ gh ijb wlhf iehobf km[kljZIhf "ey [hevrk
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wlhlh k_f ckl\Z >%LHUPDQ HW DO 6WRUFK
bkke ~h\Zgbyo klZlIbklbg_kdb agZgbfhc ZkkhpbZpbb
\ZjbZglh$1045642 | gZABCB1 b nzjfZzdhdbg _Ibg_kdbfb iZj
ehibgz\bjZ g_\uy\le_gh h~gZdh \ hl® _evguo jZ[hlZp aZ
kgb™ gbx dhgp_gljZpbc m ghkbl_eCe] jghlgim\gwéeHU QR
5DNKPDQLQD HW DO @ HIkmlkI\b_ wnn_dlzZ \
gZkh\ "hihegbl_evgh ih”I\_j 2z | gllédbdhaphyigibgZ J
| jfbgZevghc klZ*"bb webfbgZpbb ehibgzZ\jZghliZgbq "l
dhgp_gljZpbb jblhgZ\bjzZ ij_"~klZ\e .gu gZ Jbkmgd _
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pPynna gunnoTmnos

JbkmghdDhgp _gljZpby jblhgZ\bjZ m ~ | ¢ \ aZ\bkbfhkl
Abiehlbih\ ih UV b UV ABCBl.] gZ
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MklZgh\e _gh qlh g_j_a ~\Z qZkZ ihke_ ijb_fZmbg
ghkbl_e”kiehlbiZz \dexqgZxs_]h J]Jhfhab]lhlgKK ih_ghlbat
bkke_ ~h\zZgguf ihebfhjnguf UAMbZglZfb UV ABICBY,Z
j_]bkljbjh\z &z klbqg_kdb agzZqbfh [he__ gbadblhghgpZ
ih kjZ\g_gbx k ghkbl_eyfb Kihid¢hkpbsh0,005), |Thfhab]lhlgh]
"biehlbl4d L(p=0,016) ghkbl_eyim]bdiehlbifp\=0,0009 Q_j_ a

gZkh\ ihke_ ijb_fz jZaebgby hlkmlkI\h\Zeb qglh \
h]jZgbq_gguf \ebylelhdhdjhl_dgHEa~ghdZiZdwebfbgZpdbrpguo
ij_i1ZjZlhWIlhkh]ezZzkm _|ky k ebl_jZImjgufb ~Zggufb h
]Jebdhijhl _bg b]jZ_ | dexq_\mx jhev ij_bfms_kI\ _ggh ¢
ij_i1Zjzlz \ dbr_-qybd_dl i_j\h]h ijhoh ™~ _gby \ Ih \j fy d.
gZ kbkl _fguc debj gk b iha”gb_ wlZiu webfbgZpW h

@ lhemq_ggu_ j_ameviZlu kh]JeZkmxlky k ba\_Kk
NZggufb h nmgdpbhgZevghc agZqgbfhklb bamqg_ggho i
=hfhab]hlguc ] KKilbidZ "hfm ba ihebfhjnguo \ZjbZglh\ .
k [he__ \ukhdhc Zdlb)\lelldivhU, baglhijb\h~*bld mkbe gb:

wnnexdkZiZjzZItblade IhddZz#de "kl\b_ d kgb  _gbx bo dhg
kbkl _fghf djh\hlhd_ Gh&hdeevkMhZkkhpbbjh\Zgh k [he
wdkij kkb_ ¢ {]ledhiJhl _bgzZ \ Adéypwoet:zal., 2001; Hoffmeyer et
DO @ b [he__ wnn_dlb\ghc jZ[hlhc wn neredd.g20Da] g .
ih kjz\g_gbx k ghkbl_eyTh. ] _ghlbiz

ljh\_~ gb_ h~ghnzZdlhjgh]l]h eh]bklbg_kdh]lh j_]j_kk
th™ I\ _j~beh gZebqgby klZlIbklbqgq_kdb agZgbfhc \aZbfhk\y
bkke "h\Zgguo ihebfhjnguo \ZjbZARABN b] dAhklb  gb_
\bjmkheh]bq_kdhc wnn_dlb\ghklb LZ[ebpZ

LZ[ebpZ:kkhpbZpby ~biehlbih\ ihebfhjnguo \ZjbzZglh\
uvVv JABCGEL k \bjmkheh]bqg_kdhc wnn_dlb\ghklvx m #
hrghnZdlhjghc eh]bklbg_kdhc j_]j_kkbb

>biehlbi = ; 1Z HR  >B gb'g >B\_jog p | FDR |
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KK KK 0,0 1,000 0,368 2,718 1,000 | 1,00
C-TIT-C -0,738 0,478 0,139 1,616 0,234 0,87
L 4L -0,847 0,429 0,104 1,661 0,225 0,80
>jm]b_ \ZjbzZglu -0,773 0,462 0,137 1,530 0,205 0,79

Ijbf_qzZgblhijz\dZ gZ fgh _kI\_ggh_ kjZ\g_gb_ )D®DRI - LN&R ¥HUju 6 DiWde hg _
Mjh\_gv agZqbfhkib ihke_ dhjj _dplpkokliZgh\e g dzd

Mghkbl e ¢ "biKiKbi{RKuy\e gh agZgbfh_ kgb  _gb_ dl
jblhgZ\bjZz q_j_a qZkZ ihke_  ijbhfiZjlgib\Ze¢dbjm Iky d fhi
"hklb" _gby jZ\gh\_kghc dhbopdofljBpjzmahf ghkbl_evkl\h
AbiehlbiZ hgdZau\l\Z | \ebygby gZ \bjmkheh]bqgq_kdgXe lwan
bffmgheh]bg_kdhc wnn_dlb\ghklb g_  \uy\be KklZIb|
f "]jmiih\uo jZaebgbc ih mjhikedbf&hpblh\ Jbkmghd
ithal\hey | aZdexqgblv h[ hlkmlkl\bb debgbqg_ _kdb agZqgbfl
ithebfhjnguo \ZjbZglh\ gZ hiI*Zezggu_ bkoh”u | _jZibb

p=0.876

W
o
o
o

()
o
o
o
©
@

CD4+ T-numdbounTbl (KNETOK/MKIT)

Mpynna AunnoTunos

JbkmghdMjh\_@Gb4" L-ebfnhpblh\ de_ )JhdZdekbfhklb hl
ghkbl_evklI\Z ~biehlbih\ ih UV BBC®1. l_g
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LZdbf h[jZahf ZgZeba b~ _glbnbpbjh\Zgguo ihebfhj
ABCBl1 \uy\be klZIbklbqgq_kdb agZgbfh_ \ebkigbUV~biehl i

uv gZ fZdkbfZevgmx dhgp_gljZpbx jblhgZ\bh2
ZkkhpbzZpbb bkke_ _"h\Zgguo \ZjbzZglh\ k \bjmkheh]b
Zglbj _ljh\bjmkghc | _jZibb m ~ | ¢ Ilhemqg_ggu_ j_an

fghl]hmjh\g_\mx j_ ]Jmeypbx ijhp_kkh\ \kZku\lZgby b Ij.
hihkj_~h\Zgguo Zdlb\dbkkWxijhld _bgZ gZqbgZy k wlZi
Z[khj[pbb <uy\e _ggu_ jZaebqgby \ dhgp_gljZpbyo ¢
"he]lhkjhqguf \bjmkheh]bg_kdbf hI\_Ihf glh h[mk
dhfi_gkZlhjguo f _oZgbafh\ hl]jZgbgb\Zxsbo debgbgq
bahebjh\Zgguo ihebfhjnguo \ABCBflh\ ] gZ

3.23.<&bfhk\yav ] _ghlbih\ ihebfhjnguo &BM&gikh\ ] _g.
\bjmkheh]bqg_kdhc b bffmwhehdblg\gdhdkAgkbj ljh\bjmkghc

| jZibb bg]b[blhjzfb ijhl_Zau m ~ | _c

Hdbkebl_evguc f_IZ[hebaf bg]b[blhjh\ ijhl_Zau
bahn jf glhf &<3 $ EhibgZ\bj ijZdlbg_kdb iheghklvx
ih~r A~ ckl\b_f bahng&<€3g%Z "h g_Zdlb\guo f_IZ[heblh\
\uklmizZy \ jheb fhsgh]h bg]b[blhjZz &<3 $ \uihegyey r
©[mkl_jz& ih~"Z\eyy ij_kbkl _fguc f_IZ[hebaf ehibgBNbdZ
agZqbfhfm ih\ur_gbx _]Jh [bh”hkImighklb >% 3RBYHRp d¢d
\dezZ"Z 1ng@d glZ nZau [bhljZgknhjfZpbb ehibgZ\bjz
\uiheg_gh k_d\ _gbjh\Zgb_ih Kwg]_ jmCYR3A! wd@YRSAL ]|_
khklhbl ba iZj hkgh\Zgbc b . wwdalghav!izl_k _d\ _gb
b glbnbpbjh\Zgh ithebfhjngup dZjbZgyhthlhjuo \ *"Ze
ijhZzgZebabjh\Zzgh jzkij_~_e _gb_ ] _ghlbih\ Itkxhijh\ _I&]l\gz
jZ\gh\ _kbx OZj*"bx<Zcg[ _jl3. LZ[ebpZ

LZ[ebpz£JdZkijhkljZg_gghklv ] _ghlbih\ b qZklhlZeze\ely j
\uy\e _gguo ihebfhjnguo YZp&xXRRAM\m ~ | c
| lhebfhjngu] ee_eb | n ] v | HWEp |
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\ZjbZglu : < AA AB BB B

rs3735451 A G 31 13 2 18,48 0,67
rs2740574 G A 0 0 33 100 1

rs4646437 K L 21 23 1 27,77 0,06
rs2242480 G A 36 5 0 6,09 0,68
rs2687116 G T 0 2 46 93,75 0,88
rs2246709 T C 20 19 4 31,39 0,69
rs55808838 G A 46 2 0 2,08 0,88
rs71581995 T A 34 10 0 11,36 0,39
rs2485880681 T C 21 14 8 34,88 0,06

ljbf_gZgb: £j n_j gkguc Zee Zevl<jgZlb\guc HAeteglekve gghklv ghkbl_e c 4 gh
gZklhlz Zevl_jgZlb\ghlh HwEpeyr mjh\_gv klZlbklbg_kdhc agZgbfhklb lhhl\
jZkij_"~_e_gby OZjr"bxt<Zcg[_jlZ

JZKkij_~_e_gb_ qzklhl ] _ghlbih\ "ey \k_o b"
ihebfhjnguo \ZjbZglhCGYPF3AdZK hhiI\ _Ikl\h\Zeh jZ\gh\_ kbx
<Zcgl[_jlZz GZb[hevrZy qZklhlZ fbghjgh]l]h Zee ey \
aZj_]bkljbjh\Zzgz ey UV b khklZ\bez-"ey U¥YZbf g

Ilhebfhjnguc \ZjbZgl UV Ney dhlhjh]hl g di
j_n_j_glghlh Zee ey gZklhlZz fbghjgh]h Zee ey
ihke _~"mxs_]h ZgZebaZz ljb ZgZeba_ g_jZ\gh\_kgh
br glbnbpbjh\Zggufb \ZjbzZglZfb fzZdkbfZevgh_  agdq _
khklZ\beh glh k\b”~ | _evkl\m_1I h[ hlkmlkl\bb |
bkke ~h\Zggufb ihebfhjngufb \Zjbzg3)zZfb Jbkmghd



0
o *) (o) Q N A \)
2 ¢°® g° S S & o
& o & N 2> & o
oV &V o &v & & &V
N < < <« ¢ <§ I\
0.25
rs55808838 0.00 0.01 . 0.01 0.00 0.00 0.00
rs2687116 0.01 0.00 0.04 0.09 0.05 0.06
0.19
rs2246709 0.01 0.01 0.10 0.12 0.05
rs71581995 0.07 0.03 0.05 0.04 F0.13
rs2485880681 0.00 0.00 0.03

r 0.06
rs3735451 0.13

rs4646437 0.01

— 0
Jbkm@BdFZIljbpZ g_jZ\gh\_kgh]h LkngageDigehyilibriumLD)
ithebfhjnguo \Zjb]Z g¥yP3AL

< oh”_ "hihegbl _evgh]h ZgZebaZzZ jZkij_~ e _gby
aZ\bkbfhklb hl \bjmkheh]bg_kdh]h hI\_1Z gZklhlZ fbghj
Jimii_ ~ I _¢ [_a \bjmkheh]bg_kdhc wnn_dlb\ghklb khk
wlh]h NZgguc ithebfhjnguc \ZjbzZgl bkdexq g ba
eh]bklbgq _kdh]h j ]j_kkbhggh]lh Z3.Zebaz Jbkmghd
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Mpynna I 0.35 Mpynna
rs55808838 | I BO+
rs2687116 0.3 | BO-
rs71581995 0.25
rs2242480 0.2
rs2485880681
rs3735451 Uia
rs2246709 0.1
rs4646437 0.05
pynna BO+pynna B3- "

JbkmghdJZkij_~ e _gb_ qgZklhlZdZbghpghYay\e _gguo ihebf
\ZjbZglh\gZYP3A \ ]jmiiZol_c¢c k \bjmkheh]bg_kdhc wnn _d
[ _abjmkheh]bg_kdhc wnn_dlIb\ghklb

lh j_amevlzZIzZzf h*ghnzZzdlhjgh]h eh]bklbg_kdh]lh j_]j_
h~bg ba bkke_~h\Zgguo ihebfhjnguo \CYRPZAdIhy _ ]
ijh~_fhgkljbjh\Ze klZIbklbg_kdb agzZqgbfhc ZkkhpbZphb
wnn_dlb\ghklvx Zglbj_ljh\bjmkghc |_jZibhgnmdpbL &] &b g B
15).

LZ[ebpZt:kkhpbZpby ihebfhjnguo \Zg@&2g§Ahk

\bjmkheh]bg_kdhc wnn_dlb\ghklvx m ~ | ¢ j_amevl

eh]bklbgq_kdhc j_]j_kkbb

SNP N V4 HR >B gb'g >B \_jog p FDR

rs4646437 0,90 2,46 0,67 9,03 0,17 0,82
rs2242480 1,23 3,41 0,50 23,36 0,21 0,82
rs71581995 -0,78 0,46 0,08 2,51 0,37 0,82
rs3735451 0,42 1,53 0,39 5,95 0,54 0,82
rs2485880681 -0,43 0,65 0,15 2,79 0,56 0,82
rs2687116 -0,73 0,48 0,03 8,28 0,62 0,82
rs2246709 -0,18 0,83 0,21 3,38 0,80 0,91

ljbf_qZgblhijz\dZ gZ fgh _kI\_ggh_ kjZ\g_gb_ )D®DRY - LN&R ¥H Uju b DiWde hg _
Mjh\_gv agZqbfhkib ihke_ dhjj_dplpkogkliZgh\e g dzd
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Ilhebfhjnguc \ZjbzZgl UV ij_"klZ\ey | kh[hc h
bamqg_gguo ihebfhjnguo \Z|j6¥YRgM\ 3Zggdu_ [hevrbgkl\Z
k\b~ | _evkl\mxl h kgb  _gbbCYP3k4j mk kdptbkb| T8-]Jc ghlbiZz
[Durand et al., 2013; Lambeet al.,, 2010; Zanger & Schwab, 20@8 I|hdZaZgh
ghkbl _evkT\Hee e¥kkhpbbjh\Eghihgb  _gghc [|jZgkdjbipl
ZdIb\ghklvx qlh \_7~zl d mf_gvr_gbx dhebqg_kI\Z kbgl
Ke_ "klI\b_f wlh]h yley Iky m\_ebq_gb_ kbkl _fghc wdl
ij_1ZjZlh\ b ih\ur_gb_ jbkdZ jZa\blby Ihdkbqg_dtdh20Mnn _
Djhf_IThlh m iZzpbT-¢glghlkbihf azZj Jbkljbjh\Zgh m\_ebqg_
ih™ djb\hc $&& ehibgZ\bjAlanfddnheetal., 2009].

lhebfhjnguc \ZjhbZgl lZzd" _  ba\_klguRYPEAMHLG)
jZkiheh 1 Bgljhg_  CYBA4[Heetal, 2011; Hustergtal., 2001; Ozeket
al., 2019] Mklzgh\e _gh glh ihebfhjnguc \ZjbzZgl UV
nmgdpbhgZevghf ehd®YR3A4] di@Zlhjuc mkbeb\Z | wdkij
n_jf _glzZlb\gmx Zdlb\ghklv &<3 $ \ i _g_gb b ] fZlhwgp
g _eh\ dzZ qlh \ k\hx hqg_j ~v \eby | gZ f IZ[heba
dZj[ZfZa |[Ghpsh et al., 2010; Li et al., 2014].

gZeba bffmgheh]bg_kdhc wnn_dlb\ghklb g _ \uy
agZqbfuo f_"]jmiih\uo jZaebgbc fh-mbhphhgpk&h\ glh iha\
aZdexqgblv h[ hlkmlkl\bb \ebygby bkke_ ~m_fuo ihebf
hi"Zezggu_ bkoh”uJbkmidplnd
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p=0.102 p =0.853

1500

-
42
o
o

1000 1000

Meg.=850

CD4+ T-numdounTbl (KNeToK/MKM)
CD4+ T-numdoumnTbl (KNETOK/MKM)

- 1
Men.=684
500 500
- O
CcC CT GG GA AA
[eHoTUNbI rs2242480 [eHoTUNbI rs4646437

JbkmghdMjh\ _gv ®&tebfnhpblh\ de_Ihd fde \ aZ\bkbf
ghkbl_evkI\Z ] _ghlbih\ ih UV EYB3A4. 1 gz

Lzdbf h[jZzahf k_d\_gbjh\Zgb_ \k CYP3dahjay\bhebtz
klZIbklbg_ _kdb agZlhpdbzZpbb b” glbnbpbjh\Zgguo
\ZjbZglh\ k \bjmkhehblkghkdbfmjh\g f *&-ebfnhpblh\ ijt
Zglbj_ljh\bjmkghc | _jZibb m “‘bgncdgb <& Qlhemqg_ggu_
k\b~ | _evkl\mxI h Ihf qglh g_kfhljy gZ dexq_OGiwWR3Ah&v |
f 1Z[hebaf_ bg]lb[blhjh\ ijhl_Zau \ZjbZ[_evghklv ~Zgg

kzfhklhyl _evguf ij_~bdlhjhf wnn_dlb\ghklb e _q_gb)
i_"bZljbg_kdhc dh]lhjl_ qglh khl]eZkm _Iky k j_amevlZl.
>/ XERPLURY HW DO @ Hikmlkl\b_  agZqgbfuo

hfmkeh\e _gh dZd h]jZgbg _gghc qZklhlhc \klj_qgZ fhl
\ZjbzZglh\ \ hlh[jMddh¢gd_ ~ |I_c¢c 1Zd b gZebgb_f dhf
f oZgbafh\ \ kbkl_f_ [bhljZgknhjfZpbb WIh kh]eZkm
ij_"klZz\e _gbyfb h iheb]_gghc ijbjh”_ nhjfbjh\ZgbylhnZz
hi\_1z ]~_ \deZ” jZaebqguo ] _gh\ |jZgKABGB1dBLCOZHE1 o
fh™ | [ulv [he__ agZqgbfuf beb fh" Sidsyungjenal.s20il4y.
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=E:<: J:AJ:;HLD: B DEBGBQ?KD:Y HP?GD: :E=HJB
I JH=GHABJH<:GBY <BJMKHEH=BQ?KDHC WNN?DLB<C
HKGH<? FHE?DMEYI®BAH?LBQ?KDBO F?O0:GBAFHK<
LJ:GKIHJL: BG=B;BLHJH< IJHL?:AU M Kk XBXT
BGN?DPB?C

>ey hp_gdb ijh]lghklbq_kdhc kihkh[ghklb [bgZjghc
jZg bjh\Zgby ~biehlbih\ Ur$1128503]b g&ABCB1(0 +C;C/C;C, 1 +
CTIT;& b ;WT;T,2 £hklZevgu_ \ZjbZglu ijhAZgZgebBR2&Fh"_
\dexqZxsZy _"bgkIl\_gguc 1j_"bdkhlj_]hjbx Abiehlk
ijh™ _fhgkljbjh\ZeZ mf_j _ggmx “bkdjbfbgZpbhggnm xgloith k
Ij_ \ur_gby dhgp_gljZpbb jblhgZ\bjZz q_j _a ~“\Z qZkZ ihk
g] feb ij_"klZ\egZgdbkmgd _

PaHxupoBaHue avnnoTtvna
AUC = 0.707 (95% W 0.594 - 0.82 )

p=0.0026

050 07 100
CneunduyHocTb

Jbkm @8 dROC-djb\Zy ijh]ghaZ ~hklb" _gby | _jZi \Ibg_kdh
iblhgZ\bjZ m ~_|-kgk <dBu@UE = 0,707.
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AgZg_gb_ iehsZ "bdjp"\b2 &$8& khklZ\beh >
glh mdzZaul\Z | gZ Ih qglh fh*_ev ijZ\bevgh 4djeZ
©iZpb_gl k \ukhdhc dhgp_gljZpb_c i4dpbhgd\bkZz gba
dhgp_gljZphblhgz\bjz?a Rbjbgz ~h\_jbl_evgh]lh bgl_
k\b” I _evkl\m_|I h ijb_fe fhc klZ[bevghklb 1ihemqg_gc
liZgbpzZz ~h\_jbl_evgh]h bgl_j\ZeZz ij_\urz _| |
m]Z~u\Zgby ZpagZq _dgb”IN _j~rZ | klZIbklbg _kdmx
fhr _eldbkmghd

AUC =0.707

o

g
©

o
)

o
=

[=1
@

OnTumanpdbii nopor = 0.897

Jona BepHbIx Knaccudmkauin
[=1 [=] o =]
[¥] w S 3]

o
-

o
o

1
0.0 0.1 0.2 03 0.4 0.5 0.6 07 0.8 0.9 1.0
Mopor BeposiTHocTK (predicted probability)

MeTtpuka — CneuudmynocTe = YyBCTBUTENLHOCTbL

Jbkm@hdAZ\bkbfhklv gm\kl\bl_evghklb b ki_pbnbqggh
Ahklib™ _gby | _jZi_\lbg_kdhc dhgp_gljZpbb jblhlggZnbgpm
\ aZ\bkbfhklb hl ihjh]l]h\h]h mjh\gy Imgdlbjghc elZgb gc

mjh\_gv
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LZdbf h[jZahf ] g _lbg_kdh_ | _klbjh\ZghebfgZngug

\ZjbZglh\ UV b UV ABCBlflgz | bf_Iv \kihfh]Zl _e:
p_gghklv \ ijhlghabjh\Zgbb ~hklb _gby 1 _jZi \Ibqg_|
iblhgZ\bjZ

< jZfdZo jZajzZ[hldb b ijh\_jdb debgbqg_kdhc agZqgbf
h[hkgh\Zggh]h Ze]lhjblfZ ijh]l]ghklbg_kdbo f_jhijjiowlidtck Me
"hklilb™ _gby \bjmkheh]bg_kdhc wnn_dlb\ghklb :JL gZ hl
eZ[hjzZlhjguo ij_"bdlhjh\ Jueh ijh\_~ gh bkke_ _"h\Zgb _
NZgguo IZpb_glh\ ithemqgZ\rbo | _jZibx ehibgZ\bjl
ihke _“mxsbf hij_~ e _gb_f jbkdZ ~hklb" _gby \bjmkheh]b
b khihklz\e _gb _f ijh]jghklbg_kdbo hp_ghd k nzZdlbg_ ki
Jb k m @284

Jbkm@8dROC-djb\Zy ijh]dbpZkheh]bg_kdhc wnn_dlb\ghk!
<Qbgn_dpb_c $88
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>ey hp_gdb ijh]lghklbg_kdhc Kkihkh[ghklb nbgZevc
fhr _eb [ue ijh\_~-ZfHgZ2ka Fh” _ev \dexqgZxsZy ij_"bdlh
]jmiiZ-5, 6- ! e | dZl _]JhjbZevgZy dhgp_gljZpjnyeehZly
1-km[l_jZi_\Nlbg_kdzjywi \lbg_kdZyub_|_jZi \lbg_kdhc |
fZkku |_ez ijh™_fhgkljbjh\ZeZ ohjhrmx ~bkdjbfbgZpb
AgZg_gb_ iehsZ"bdp\bB2 &$8& khklZ\beh -0,864,
glh mdzZaul\Z | gZ |h qgqlh fh” _ev ijZ\bevgh de®@kXphbghb
\bjmkheh]bqg_kdhc wnn_dlib\ghkibvgl *[_a \bjmkheh]|
wnn_dlb\ghklb2 RbjbgZ ~h\_jbl_evgh]h bgl_j\ZeZ
"hklZlhgghc klZ[bevghklb ihemqg _gghc hp_gdb Gb Qyy

bgl j\ZeZ ij_\urZ KHemhq&Zlcgh]h m]zZ~u\Zgby
klZlbklbg_kdmx agZqgbfhksdw,ddd* b ihjh]h\hf mjh\g_ g_

gm\kl\bl_evghklv khklZ\beZ 0,671 (B AYY g |
Jokmgh)d

Jbkm@adAZ\bkbfhklv gqm\kl\bl _evghklb b ki_pbnbqggh
\bjmkheh]bgq_kdhc wnn_dlb\ghk-ltbbgm_ 7 plb cck\ aEZQb kb fh k
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ithjh]lh\h]h mjh\gy ijb bgl_jij _|Zpbb ©Bg”_dkZ jbkdd%a |
rljboh\ h[hagZq_g mjh\ _gv

Ilheh bl _evgZy ijh]lghklbg_kdZy p_gghklv 339 k

hagZqz | glh m iZpb_glh\ k iheh bl _evguf |
ijhljghabjm _Iky ~hklb" _gb_ \bjmkheh]bqg_kdhc wnn_dlb
ijhlghklbgq_kdZy p_gghklv 139 ~hklb]eZz glh k\b”
\_jhylghklb hlkmlklI\by \bjmkheh]bgq_kdhc wn
hljbpzl _evghf | _amevlZl_ | _klZ Hlighr_gb_ rzZgkh\
dhgp _gljZpbb ehibgzZ\bjZ khkEDGAN >B + glh

Khhi\_Tkl\m _ | ih\ur_gbx rZgkZ "hklb" _gby \bjmkheh]bqg_
jZaZ m iZpb_glh\ k [he__ \ukhdbfb dzZl _]Jhjbyfb ¢
fZkku | _ezZ 1zd" _ ijh~ _fhgkljbjh\Ze agZgbfmx ZkkhpbZ)

>B + mdZaul\Zy gZ kgb  _gb_ wnn _dlb\g
k baJulhgghc fZkkhc | _eZ K[ZeZgkbjh\Zggu_ ihdZaz
b ki_pbnbqgghklb ijb ihjh]_ Z lgz4d” _ bg

h[hkgh\u\zZxl bkihevah\zZgb_ ~Zggh]lh ihjh]z \ dzZqg_Kkl
kljZlbnbdZpbb iZpb_glh\ ih \_jhylghklb “hklb" _gby \bjr
gZ nhg_| _jZibb ehibgzZ\bjhf jblhgZ\bjhf

< jZfdZo jZajzZ[hldb b ijh\_jdb debgbqg_kdhc agZqgbf
h[hkgh\Zggh]h Ze]lhjblfZ ijh]ljghklbg_kdbo f_jhijjwyllidkck e
"hklb™ _gby \bjmkheh]bq_kdhc wnn_dlb\ghkbth\ :JlZgZ
ihebfhjngh]h \Zjbzglz UV SLCO1Bl1 gih\ _~ gh bkke_"h\
\dexqZ\r__ ] _ghlbibjh\Zgb _ iZpb_glh\ A~ lkdh]h \haj.
<Bcbgn _dpb_c ihemqgZ\rbo I _jZibx ehibgZ\bjhf jblhgZzZ\t
K ihke_ _"mxsbf hij_ ~ e _gb_f jbkdZz "hklb™ _gby \
wnn_dlb\ghklb b khihklzZz\e _gb _f ijh]lghklbg_kdbo hp
bkoh~Zfb e _ g bklrygh.d
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Jbkm@b dROC-djb\Zy ijh]dbp@kheh]bqg_kdhc wnn_dlb\ghkl|
<Bag dpb_c $8&.

Hp_g _gu \ZjbZglu ghkbl_evkI\Z ] ghlb8ECQUB1 *ey
ijhlJghaz \bjmkheh]bgq_kdhc wnn_dlb\ghklb Zglbj_ Jph\b
ithjhlh\hf mjh\g_ g_ f_g__ gm\kl\bl_evghklv
ki_pbnbqgghkd4 b km Bi)d
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Jbkm@hdAZ\bkbfhklv gm\kl\bl _evghklb b ki_pbnbqggh
\bjmkheh]bqg_kdhc wnn_dlb\ghk-ltbbgm_ 7 plb cck\ <aB®b kb fhk
ihjhlJh\h]h mjh\gy ijb bgl_jij 1Zpbb ©Bg” _dkZ jbkadd®a |

rljboh\ h[hagZq_ g mjh\ _gv

Ilheh bl _evgZy ijh]Jghklbg_kdZy p_gghklv 339 k

hagZqzZz | ebrv m iIZpb_glh\ k iheh bl _evguf |
ijhlghabjm _Iky ~hklb" _gb_ \bjmkheh]bq_kdhc wnn_dlb
ijhljghklbq_kdZy p_gghklv 139 ~“hklb]eZz glh k\b~
\_jhylghklb hlkmlklI\by \bjmkheh]bgq_kdhc wn
hljbpzl _evghf j_ _amevlZl_ | _klZ <ukhdbc ihdzZaZzl_

j_dhf_g~h\ZIv bkihevah\Zgb_ ~Zggh]h ihjh]Z ~ey kdjb
iZpb_glh\ k gbadhc \_jhylghklvx hI\_HAglgZ glb jZinzxgk
khklZ\beh j= 0,042; >B + glh iha\hey | jZkkfz
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nZgguc ihjhlh\uc mjh\_gv \ dZq_kI\_ agzZqgbfh]h ~ey kI
ih \_jhylghklb “hklb" _gby \bjmkheh]bg_kdh]h hI\_1Z <u
b hljbpzZl _evgZy ijh]Jghklbqg_kdZy p_gghklv
bkihevah\zZgb_ ~Zggh]h ihjh]z \ dzZq_kI\_ kdjbgbg]h
bkdexq _gby iZpb_glh\ k gbadhc \_jhylghklvx \bjmkheh]
| jZibb
ljh\_~zggh _ bkke_ _~h\Zgb_ ih™\ _j~rbeh
i_jkhgzZebabjh\Zggh]l]h ih”oh”Z d ijh]Jghabjh\Zgbx h
ehibgZ\bjhf jblhgz\bjhf m ~ | ¢ k i_jbhgalZdeptghaec <BQ
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A:DEXQ?GB?

AZ ihke _"gb_ g _kdhevdh e | fgh]b_ bkke_ "h\Zc
[bheh]bgq_kdb_ nZdlhju k\yaZggu_ k gZke_ _"kl\_gghklv
kil _i_gb kihkh[kI\h\ZIv kgb  _gbx wnn_dlhpbglekid dgdBBib
bgn_dpbb Bf_ggh hkh[_gghklb ]_dohrtm2zbjhxth giZaZ"_ c
1j_1ZjZ1Z 9gZ hjlj]Zgbaf b yleyxlky hkgh\gufb nzZdlhjzf
j_Zdpbx hjlzZzgbafz gz :JL :dlb\ghllvljagKihglpuo [_e
hi\_IklI\_gguo az f ,IKAlkb\afgb  jzZkij, WZgkgtbjl b \u\_~_
e dZjkl\ _gguo bja hKlZghZda£LbgZxlky m jZaguo bg”*b\b” m

Jhev ihebfhjnguo \ZjbzZglh\ ] _gh\ IljZgkihjlz |
e _dZjklI\ _gguo ij_izZjzZlh\ \ wnn_dlb\ghklb Zglbj _Ijh\bjmlk
I _jbgZlZevghc -bgBQ@pb_c hklZzlky g_"hklZlhggh
G _fghlhgbke ggu_ bkke ~h\Zgby ihk\yszggu_IjZgkihj
bglb[blhjh\ ijhl_Zau m ~ | _¢ \ g_"hklZlhgqghc kI _i _gb
"bgzZfbdm ZzZdlb\ghklb n_jf_glh\ [bhljZzgknhjfZpbb b Ij
aZdhghf_jgh baf_gyxsmxky \ i_jbh”?u jhklZ b jZa\blby j_
d gZklhys fm \j f gb ZkkhpbZpblo gfhiegqdkodyggtzZzjd_
wnn_dlb\ghklvx Zglbj_ljh\bjmkghc | _jZibb Ij _ [mx]| \Zeb?"
\u[hjdZongzIlhf f "wlgbg _kdbo jZaebgbc

=bihl_azZz bkke_"h\Zgby khklhyezZz \ Ihf glh 1
\ZjbzZ[_evghklv ij_kbkl _fghlh f_|IZ[hebafzZ bg]b[blhjh\
hij ~ eyxsbf nzZdlhjhf jZaebqbc bkoh”h\ e _gq_gby m #*
<Bcbgn dpb_c

< khhlI\_Ikl\bb k ihklZ\e _gghc p_evx \ jZfdZo "“bkk
ithke_"h\Zl_evgh j_r_gu az”~Zgb ih hp_gd_ ] _g_Ibqg_l
nzZdlhjh\ f_ "bg~"b\b"mZzZevghc \ZjbZ[_evghklb hlI\_|ZfgZz
ijhl_Zau m 2~ _|_c¢ k i_jbgZl-legughdpb<BQ GZ 1i_j\hf
bkke "h\Zgby mklZgh\e _gh glh  mjh\gb dhgp_gljZp
Ij_iZjZIh\ iezZzaf_ djh\b ozZjzZdl_jbam_I|ky \ujZ _gghc f_
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\ZjbZ[_evghldlZd R[s_c Jjmii_ iZpldn ¢lt84) b ijb kjZ\g_gb
dhgp_gljZpbc Zglbj_ljh\bjmkguo ij_izjZIlh\ k \&Z[ehgH¢e
\bjmkghc gZ]jmadhc \bjmkheh]bqg_kdZy wnsa_dlb\ghl
\bjmkheh]bg_kdZy wnn-dib\ghklv FO "bzZgzZz b f_"d\Zjlb
jZafZob dhgp _gljZpbc \ g] fe \ his_c ]jmii_ khklZ\lueb ~
ij_1ZjZlh\ jblhgZ298j65+[47-589,93];ehib g Z\b4846 [1047-6893,05];
Z[ZdZ\41p8,46 [28- @ eZfb\nB39B,§5[H1,18- @ ab”h\mB4[bg =*
209,5]. < \u[hjd_ ~ I ¢ k \bjmkghc kmiB®kb dbibkGfiz ieZaf
dzd fzjd_jz \bjmkheh]bg_kdhc wnn_dlb\glhili[bdh gp\
ijhl_Zaklzlbklbg_kdb agzZgbfh \ur_ qg_f \ ]jmii_ ~_1
kmij kKbhibgZ\bj g] fe ijhlib\g] f¢=0,004b jblhgzZ\b|
g] fe ijhlb\ g] ke khhi\_lkl). ggEeh]bqggZ
aZdhghf_jghklv [hevr_c dhgp_gljZpblhgehbpay\ejHz
Jjmii_ ~ 1 ¢ [_a bffmgghkpbij kikKbd gbb k Jjmiihc 7
bffmgghkmij_ KkhilcgZ\bj g] fe ijhlb\ j ] fe Db
jblhgZ\bj g] fe ijhlb\ j =0Q,008). < dh]hjl_ iZpb_glh\
\bjmkheh]bqg_kdh]h dhgljhey ~hklh\_jgh ij_h[ezZz"ZeZ
dhgp_gljZpbyfb ehibgzZ\bjz ijhlb\ \' ]jmii_  k
j_iebdZpb_c \w3M@,R@®. Djblbqgq_kdZy jhev ih* _j"Zgby | _jZ
dhgp_gljZpbc ih”I\_j°*Z |Iky bo agZgbfuf ij _h[eZ"Z
\bjmkheh]bq_kdhc kmij_kkb_c ijhlb\ \ ]jmiipd _a
'gZeh]lbqgZy aZdhghf_jghklv azZj ]bkljbjh\Zggy
gme \uo dhgp_gljZpbc \ ]jmii_ [_a \bjmkheh]bqg k¢
Ij_ \urZeZ 1Zdh\mx \ Jjmii_ k wnn_dlb\ghc |_jZid=0;030), ij
glh khl]ezkm _Iky k _~bguf iZlh]_g_Ibqg-kdb#®hkldkhglna
kbkl_ fguf \ha”_ckl\b_f bg]lb[blhjh\ \kighMkZ\édou_ gba
dhfieZz_glghklb eb[h dzd j_amevlZl bgrb\b"mZe
ij_kbkl _fghlh f Iz]JheHadkd h[jZahf ith~ ™ j"Zgb_  dhg
Zglbj _ljh\bjmkguo ij_izjzlh\ '\ | _jZi_\lbg_kdhf ~bZ
g_h[oh”~bfuf mkeh\b_f ~hklb" _gby \bhifkigehhe]ib]do gk dki
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wnn_dlb\ghklb | _jZibb >7ZggZy aZdhghf_jghklv ijh~
bg]b[blhjh\ ijhlbZ@u \uy\e _gZ ~ey gmde_hab”guo bg]b
ljZgkdjbilZau lilhdkaeZdyb y\eyxlky ijhe_dZjklI\Zfb b f_1I:
\ ZdIb\gmx nhjfm \ 1Zj] _Ighc d& _d4qdf dhgpyghZpby gmde
bglb[blhjh\ h[jzZljgdgkdjbilZz\auzZj] _Ighc de_Ild_ g_ dhjj_
dhgp_gljZzpbyfb \ iezZzaf_djh\b qlh g_ hljZz"Z | wnn_dIlb’

<ZjbzZlb\ghklv dhgp_gljZpbb e_dZjki\bgglumoh/khkMkiyg
hij ~ eyxlky kh\hdmighklvxADME) kklgdpbhgZdohgkihyghb
dhlhjuo ]_g_Ibq_kdb ~_|_jihebjfh\agh_ \Zjbg g\ kbkl_
ljZgkihjlz b [bhljZgknhjfZpbb e _dZjkl\_gguo Kj_*
f "bg”b\b*mzZevgmx \ZjbZ[_evghklv hiI\ _1Z gZ e_dZjkl
wnn_dlb\ghklv <kzZku\lzZgb_ b Ijzgkihjl bghtklmbhjkl\eyhll
M mfy ijhlb\hgzijz\e _dgufbhkqgbdzfb <kzZku\zZgb _
bg]b[blhjh\ ijhl _REawki_gb\Z Iky ihebi_ilb~hf ljZgkih
hjlZgbqg_kdb_ Zgbhgu 2$idikp_ "mixskbfihjl km[kljZIh\
ihke "mxsbf bo ihklmie _gb_f \' ] iZlhpblu F \aXgbagbw
h]_ki_qgqb\Z_lky-aZlbkbfutvnnexdkguwfZkhk h]jZgbqgb\Zxs
\gmljbde _Ihqggh_ gZdhie_gb_ bglb[blhj\n\ hijiljhgbaé.
Nmgdpbhgze&dgZywhKlwdlZZgkihjl _j-debdhijhl_b@ATP1B1
N | _jfbgbjh\zgZ flglghfkl\_gehd zZjkl\ _gghkihcqgb\ABCB1 b
] ghfSLCO1Bl1. Ihebfhjngu_ \ZjbZglu ] _gh\ f _f[jZggu
ljZgkihjl _jh\ kihkh[gu baf_gylv nmgdpbhgZevgmx ZdlIk
glh hij_~ éy Bbg”b\b"mZevgmx \ZjbZ[ _evghklv dhgp_glj
Ijhl_Zau

GZ \lhjhf wipgh\ _~ gh k_d\_gbjh§ZB@Bl b ] _ &KECO1B1.
lh  j_amevlzZIzZf k_d\_gbjh\ZS4§691B] ly’Z glbnbpbjh\Zgh
thebfhjnguo \ZjbzZglh\ \ Ihf gbke_ ithebfhjnguo \Zjl
uv Zkkhpbbjh\Zgu k \bjmkheh]bg_kdhc wnn_
bglb[blhjzfb ijhl_au_1_c Ghkbl_evkl\h | kZeaglel
ihebfhjngh]h \ZjbzZglz UV Z Kitn p lgjdh\ Zggth f rZg
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"hklb _gby \bjmkheh]bqgq_kdhc wBmai_d#dlghghRbdbc j_n_j
Zee ev dZd w\hexpbhggh knfhjdBpbafgquwebjldai | [Zjv_jgI
jhev \ webfbgzZpbb dk_gh[bhlbdgku kgbnZgdlb\ghklb I_

GZijhlb\ Zevl_jgZlidz\egeudd vV kgb Z_| ljZgkihjlgmx Z
2$73 % glh \_~ 1 d mf_gvr_gbx aZo\ZlZ ]_iZlhpblZft
ith\ur_gbx jZ\gh\_kguo dhgp_gljZpbc ij_i1ZjzZ1Z \ kbk

lh\ur_ggZy dhgp _gljZpby ehibgzZ\bjz \ iezZzaf_\ k\h
[eZ]hijbylgu_ mkeh\by “ey ih"Z\e _gby | iebdZpbb \bj
ghkbl _e CeZee ek gbadhc Zdlb\ghklvx 1jZgdATR1B}Z
\bjmkheh]bq_kdbc hI\_ | h ' b*"Z fh emqr_ qg_f m ghkb
Zee_ ey |]_gHCbbd/T m dhlhjuo dhgp_gljZpby ij_iZjZI1Z
\ke ~klI\b_  wnn_dlb\gh]h i_q _ghggh]h debj gkZz | h
ithrg _jdb\Zx|l debgbg_kdmx agZgbfhklv ~"Zggh]h ihebfh
SLCO1B1 dZd nZdlhjZz fh*mebjmxs_]h nZjfZdhdbg_Ibdm
ij_iZjZlh\ b hihkj_"~h\Zggh wnn_dlb\ghklv | _jZibb
thalheyxl jZkkfzljb\zZIv | nGjZgégleov UV dzd
dZg”"b~"Zlguc ihebfhjnguc \ZjbZgl ihl_gpbZevgh \h\e_
\bjmkheh]bg_kdh]h hI\_1Z h~gzZdh 7~ey ih”I\_j°"~ gby
\_ ebgbgu wnn_dlIZ g h[oh”bfu ~Zevg crb_ bkke_ "h\z
\u[hjdZo

Ilh  j_amevlZIzf k_d\ _gpbjg¥zgbgyh  kI\ _gghc e _dZj
mklhcgb\hkko< b _glbnbpbjh\Zighebfhjnguo \ZjbZglh\ 1Ih
klZIbklbg_ _kdb agZgbfh_ kgb  _gb_ dhgp_gljZpbb jblhg?Zz
ijb_fZ m ghkbl_e _c¢ j_ KK gighlhiz UV b U¥K<\
kjZ\g_gbb k ghkbl_eyfb ~jm]bo ~biehlbkhZeg_@av jyjégL
w\hexpbhggh knhjfbjh\Zgguf f_ozZgbafhf aZsblu h[_Kki_
webfbgZphk gh[bhlbdh\hjpagbaf®  mklZgh\e _gh Zkk
b glbnbpbjh\Zgguo ihebfhjnguo:<WgbkKghb\mkheh]bqg _
wnn_dlb\ghklvx Zglbj_ ljh\bjmkghc | _j2elyb emibyz\bgZ
h[gZjm _gh klZIbklbg_kdb agZqbfuo jZaebqgbc dhgp_ gl
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"biehlbiZ gb qgq_j_a gb q_j_a gZkh\ < mkeh\l
jblhgZ\bjZz _]1h bg]b[bjmxs__ \ebygb_gZ &<3 $ hkeZzZ[_\
mkdhj _gguc f_IZ[hebaf ehibgZ\bjz ih » _ckl\thkigbhZggh ]
wnn_dlb\ghklb | |Aebbg ggu_ j_ _ameviZliu " _fhgkljbjm
oZjzZdl_j \azZbfh”~_ckl\bc \ kbkl_f_]_g_Ibqg_kdh]h ¢
ij_iZjZlh\ ijhy\leyxsbcky m " gZ wlzZi_ dbr_qgghc Z[khj[
ZdIb\ghklMebldhijhl _bgZz

Ke “mxsbf wlzZihf ij kbkl_fgh]lh f_IZ[hebafZ bg]b
yley |ky i_j\Zy nZaZ [bhljZzgknhjfZpbb dhlihahyp d&ZI|glek
CYP3A4. |Ih j _amevlZIizZzf k_d\ _gbjh\Zgby \k _ o CYwafthg
b glbnbpbjh\Zgh ithebfhjnguo \ZjbZglh\ 7~ey dhlt
klZIbklbg_ _kdb agZgbfh]h \ebygby gZ dhgp _gljZplbb gZg
\bjmkheh]bg_kdbc bkoh” Zglbj_ ljh\bpnhikjghbjZfpZiiphlmZ e
h[ke "h\Zdgloc k <bBI@Q dpb_c

Lzdbf h[jZahf hibjZykv gZ "Zggu_ ebl_jZImju b fzZ
bkke_ ~h\Zgby ij_~eh  _gZ dhgp_ilmZevgZy ko fZ
] g Ibg_kdbo nZdlhjh\ \ f oZgbafu jZa\blby f
\ZjbZ[_evghklb | _jzZzibb b \ wnn_dlb\ghklv Zglbj_Ij
bg]b[blhjZfb ijhl_Zau Jbkmghd
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JbkmghdDhgp _ilmZevgZy ko _fZ ] g Ibg_kdhc j_ ]Jmey

[bhljZgknhjfZpbb bg]lb[blhjh\ ijhl_Z&ybldagib\gd¥bjB z

\ebygby gZ wnn_dlb\ghklv Zglbj_ljh\bjmkghc | _jZibb m
<Bcbgn dpb_c

Khl]ezZzkgh ij_"eh” _gghc ko f_ bkoh”guc mjh\_
bglb[blhjh\ ijhl nhafbjm _ Iky ih” \ebygb f ijhp_kkh\ \l|
[bhljZgknhjfZpbb ij_izZ2jz1Z Ghkbl_evighih LEZeae jey
ihebfhjngh]l]h \ZjbZglz UV SLCO1BlgXuklmiz | '\ jh

iZlh] _g _Ibg_kdb agzZqgbfh]l]h fh"meylhjZ ijhp_kkh\ \kZ
ijhl_Zau kgb Zy bo kbkl_fgmx wdkihabpbx b hihkj_"h\
wnn_dlb\ghklv < |Ih °~  \j fy ihebfhjngtABCELjbZ§lqgy]x oz
Zdlb\ghk}yebdhijhl _bgzZ hdZau\zZxl I|jZgablhjgh_ \eby
dhgp_gljZpbb jblhgz\imkzeh\byo gbadhc Z[khj[pbb jbl
bgl]b[bjmxs__ \ebygb_ gZ &<3 $ hkeZ[_ \Z_ | qlh h[mk
f IZ[hebaf ehibgz\bjz ih~ ~ ckl\b_f ~Zggh]lh n_jf_
wnn_dlb\ghklb | jdibsbmeviZIiu \uiheg_gghl]h "bkk _
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bkke Ah\Zgby iha\heyxl hp_gb\ZIv\Zib&yflijngl kbkl _
ljZgkihjlZ ehibgZ\bjZ b jblhgZ\bjZ]ed¥h3jhd IgZ ~ey ijl
wnn_dlb\ghRigbj Ijh\bjmkghc InjZibbl ¢ k-bgBQdpb

<uy\le_ggu_ aZdhghf_jghklb hidju\zxl gh\u_ i_jki_dlIb\u
h[hkgh\Zggh]h i_jkhgZebabjh\Zggh]h \u[hjZ j_"bfh\
bglb[blhjh\ ijhl_Zau m * | ¢ k i_jbdgiZevghcc <B&a\

hilbfbabjh\Zlv |_jZibx b ih\ukblv _z wnn_dlb\ghklv
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<U<H>U

1. Dhgp_gljZpbb ehibgz\bjz b jblhgz\bjz \ iezaf_ djl
ANl ¢ k \bjmkheh]bg_kdhc b bffmgheh]bqg (Bdhc wnb= dlI|
0,002, p p = 0,008 khhI\_IklI\ _ggh ih kjz\g_gbx [ka]j
wnn_dlb\ghklb

2. < jZfdZo "hfbgZglghc fh® _eb gZke "h\Zgby \uy¥%e g
Zee ey \ZjbZglz UV SLCO1BLgKkhpbbjh\Zgh k \bjmkhe
wnn_dlb\ghklvx HR 0,98 = 0,0308).

3. Ghkbl_eb “biehlbh2bilhjnguf \ZjbzZglzf UV b L
] gABCBl1 \dexqZxs_]h ]Jhfhab]hlguCClihgh[biu bkke "~h\Z
\Zjbzglzf oZjZdl _jbah\Zebkyv klZlbklbg_kdb agZq
dhgp_gljZpb_c jblhgZ\bjzZ ih kjZ\g_gbx k ghkbl lefyEb »
0,005), Thfhab]lhlgh]h ~bidlldigp = 0016) b ghkbl_eyfb ~jr
A"biehlbi(p¥0,0009).

4. BN glbnbpbjh\Zggu _ ithebfhjngu _ \ZjEXYR3A4 g gz
Zkkhpbbjh\Zgu k wnn_dlb\ghklvx Zglbj_ ljh\bjmkghc |
ijhl_Zawkke ~h\Zgghc \u[hjd_ ~ | _c¢

5. FzZjd _jzfb \ZjbZ[_evghklb wnn_dlb\ghklb bg]b[blhjh
I _jbgzZlZevghchgB Q@pb _c y\leyxlky | BZjeeglgucihebfhjng
\Zjbzglz UV SLCOsEA b j_n_j _glguc “bikKibi\Zjbzglz
Uv b UV ABCBY Z
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"EL ZeZgbgzZfbghljZzgkn_jzZaZz

J<| Zglbj_ljh\bjmkgu_ ij_iZjZlu

:JL Zglbj_ljh\bjmkgZy | _jZiby

KL ZkizZjlzlZfbghljZgkn_jZaZz

<W@ O \ukhdhwnn _dlb\gZy "b~rdhklgZy ojhfZlh]

<BQ \bjmk bffmgh” _nbpblZ g_eh\_dz

<G \bjmkgZy gZ]jmadZ

>GD N _ahdkbjb[hgmde_bbgh\Zy dbkehlZz

BB bg]b[blhju bgl_]jZau

BFL bgn_@kkkl ez

Bl bglb[blhju ijhl_Zau <BQ

B K bg]b[blhju kebygby

GBHL gmde_hab”?gu_ gmde_hlbrgu_ bg]b[blhj
ljZgkdjbilZau

GGBHL g _gmde_hab”gu_ bg]lb[blhju h[jZlghc Ij.

FA JN Fbgbkl_jkl\h anjZ\hhojZg_gby Jhkkbckd

1L iehsZ”v ih\_joghklb |_eZ

IPJ ihebf jZagZy p_igZy j_Zdpby

JGD jb[hgmde_bgh\Zy dbkehlZz

LEF | _jZi_\lbgq_kdbc e_dZjkl\_gguc fhgblhjb

W>L: D dZeb \Zy khev wlbe _g”*bzZfbgl ljZzzZp _|Z

CYP : CYP: CYP2CY9 | ]_gwam_jf_glh\ pblhg@ykrfz

ABC ATP-binding cassette

ABC Z[ZdZ\b]

ADME absorption, distribution, metabolism, excretion

AUC area under the curve

CD cluster of differentiation

EP european pharmacopoeia

FDR false discovery rate

FTC wfljbpblZ[bg

HWE Hardy-Weinberg equilibrium
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RAL jZel_ljZ\bj

REDCap research electronic data captur¢ti ]jZffghh] ki _q)gb

RPV jbeib\bjbg

SDS standart deviation score

SLC solute linker carriers

LPV/r ehibgZ\bj jblhgZ\bj

MAF minor allele frequency

MDR1 multidrug resistance 1

MRM selected reaction monitoringfhgblhjbg] \u[jZgguo
j_Zdpbc fhgblhjbg]zZz fgh  _kI\_gguo j_Z

NGS next generation sequencing

NCBI national center for biotechnology information

NVP g _\bjZibg

OATP1B1 organic anion transporting polypeptide 1B1

PhAZT nhknzZab”

TDF | _ghnh\bj

TDM therapeutic drug monitoring

UGT UDP-glucuronosyltransferase

UNAIDS joint united nations programme on HIV/AIDS

USP united states pharmacopeia

WHO World Health Organization

ZDV abh\m~bg

3TC eZfb\m~bg
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Zbjh\4a. : NZzZjfzdh]_g_Ibdz ZzZglbj_ljh\bjmkghc |_jZ
ih~jhkldh\ L: ;Zbjh\Zz < :lZeyg L[B "FZgZ
K\b”_ | _evklI\h h Thkm~Zjkl\_gghc j_]bkljZpbb [Zaux”":
2021.
<hjh[v_\Z Bp._gdZ ]Jbihebib”® _fbq_kdhc wnn_dlb\ghk
m iZpb_glh\ k fmlZglgufb Z€¥P3Wfb G :gZ<hjh[v_\Z
Dhfbkkzjh\z : K <hjhgph\Zz L < Ihghfzj_ \Z r
nzZjfZdh]_ghfBeRB. £+ K 12,
> gbk_gdh<ebygb_dhfhj[b”rghc iZlheh]bb glZgh_ o pdh
m "~ | _c¢c b "bgzZfbdm fzZjd_jh\ ZdIb\Zpbb bffmghdhfi_
> gbk _gdh W F Kbfh\Zgvyg > PQ2bb+Lbgn_ dpKx
1621.
AZoZjh\ De&bgbdhg_Ibg_kdb_ ZkkhpbZpbbZdéaebdéhijn gL
CYP3A4dm iZpb _glh\ k e _dhmkllhcgbhuf Im[_jdme_ahf e _
AZoZjh\ < < ?j_f__\ G kb gmfhXx2&ld\l_gv &DH. +tk

< K  36.
B\Zgh\zZz >NZjfzdh]_g _Ibq_kdb_ fZjd _ju \ e_q_gbl
Im[_jdme_ahf k fgh  _klI\ _gghc e _dzZjkl\_gghc mkl
B\Zgh\Zz ? B Xjh\kdZzZy D X =ZedbgZz N Z
nZjfZzdh]_ghfBeRB. +¢ K 29
B\Zs _gdh >kkhpbZ€yB3A4* DbCYP3A*5 k wnn_dlIb\ghkly
[ ahiZzkghklvx | _jZibb jZzkkljhckI\ ih\_~ gby m ~ | ¢
Q_ | < RbfzZgh\ >b " @ F_"bpd2g.kdbc khd_ | K
253261.
Debgbqg _kdb_j dhf g2HEgbbdpkB® ~ | c2 >We dljhg

GZpbhgZevgZy ZkkhpbZpby ki_pbZebklh\ ih ijhnb
e_gq_gbx -bB@Q®_dpbbFhkd\Zz + k 4 "bf ~“hklmi.
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h[jZs_gby
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ihebfhjnbafz ] gZ &<3 & gZ ZglbZl _jh]lebdh]
dehib”h]j_eZ m iZpb_glh\ k hkljuf dhjhgZjguf kbg"
gj_kdh gh_ dhjhgzZjgh_ \f_rZl _evkl\h D; Fbjaz_\
Kfbjgh\ >b *j @ JZpbhgZevgZy nzZjfZzdhl _J@bbyL\ d
< K 354.
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KzZflyeh\:zX :kkhpbzZpbb ihebfhjnguo \ZjbzZglh\ ] g
\bjmkheh]bg_kdhc wnn_dlb\ghklvx -imgm _dpb_ & <BC
Kzflyeh\Zz L : ;Zbjh\zZ L[k "j?e KWhiZygZmq f2025.+ 4
L < Kz 243, +DOI: 10.18699/SSMJ20250425.
KZf[yeh\Z: X E_dZjkl\_gguc fhgblhjbg] Zglbj_|
lj_iZjZIh\ m ~ | ¢ k i_jbgziEZgewvgthgb<BQ : X KZf[yeh
;Zbjh\Z . < ; gkl Acta Biomedica Scientifica£2024. + L <
3. £K 110. +DOI: 10.29413/ABS.2024-9.3.10.



14.

15.

16.

17.

18.

19.

20.

119

Kzfl[yeh\tzX G_dhlhju_ nzjfzdh]_g_Ibqg_kdb_ Zki_dlIi
\ZjbZlb\ghklb dhgp_gljZpbb ehibgzZ\bjZ jblhgz\bjZz
bgn_dpb_c ibehlgh_ bkke_ _"~h\Zgb _ . X KZf[yeh\
FZgZ gdb\Z// Acta Biomedica Scientifica.+2022. £ L <-1. £ K
5361. +DOI: 10.29413/ABS.2022-7.5-1.7.

N _~bgZz E<ebygb_ ihebfhjnbafh\ ] _gh\ &<3 §%
hklZlhggmx jZ\gh\_kgmx dhgp_gljZpbx ZibdkZ[ZgZ
1Zpb _glh\ k g _deZiZgghc nb[jbeeypb _c ij "k _jdlbo b
\ g E < N_"bgZ B G Kug_\ D < FbjazZ_\ >b
nzZjfzdhl _jzZiby \ dzjr@2bzhibb + < Kz 26.

Q _jgyd XBebfhjnbaf &<3 $ ] _gh\ b ojhgbqg_kd
bglhdkbdZpby X B Q_jgyd o F_jbgh\Zz
wdki_jbf_glZevghc [bheh]bb BOX¥9.4khpbgu <« Kz +
483.

Q_jgyd XIBebfhjngu_ \ZjbZglu ] _gh\ kbkl_fu [bhlj.
dk_gh[bhlbdh\ m ebd\b”Zlhjh\ gZdhie_ggh]h jIml
jZ[hlgbdh\ ih”\_j]lrboky ojhgbqgq_kdhfm \ha”_ckl\bx i
jimlb X B Q_jgyd ;xee | _gv wdki_jbf_glZevaghc
+2023. £ L < K+ 7%#8.

Ambrus, C. Interactions of anti-COVID-19 drug candidates witlpatic
WUDQVSRUWHUY PD\ FDXVH OLYHU WR{LBPWU X\Q
Bakos, B. Sarkadi [et al.] // Sci. Reg2021. + 9 < Px17810.xDOI:
10.1038/s41598-021-971&)-

Ambudkar, S.V. Biochemical, cellular, and pharmacological aspects of tt
multidrug transporter / S.V. Ambudkar, S. Dey, C.A. Hrycyna [et al.] /uAnn
Rev. Pharmacol. Toxicol. £+ 1999. £+ V. 39. + P. 361898. + DOL:
10.1146/annurev.pharmtox.39.1.361.

Ameyaw, M.M. MDR1 pharmacogenetics: frequency of the C3435T rantati
exon 26 is significantly influenced by ethnicity / M.M. AmeyaF. Regateiro, T.



21.

22.

23.

24.

25.

26.

27.

120

Li [et al.] // Pharmacogeneticst 2001. =+ 9 < P+217221. +DOI:
10.1097/00008571-200104000-00005.
Arab-Alameddine, M. Antiretroviral drug toxicity in relation pharmacokinetics,
metabolic profile and pharmacogenetics/ M. AI®DPHGGLQH [/ $ 'p
Buclin [et al.] // Expert Opin. Drug Metab. Toxicat2011. £9 < P.#609t
622. £DOI: 10.1517/17425255.2011.562891.
Arab-Alameddine, M. Pharmacogenetics-based population pharmacokine
analysis of efavirenz in HIV-1-infected individuals / M. Aralteafkeddine, J. Di
lulio, T. Buclin [et al.] // Clin. Pharmacol. Thet2009. £ 9 <« P85t
494. +DOI: 10.1038/clpt.2008.271.
Arpadi, S.M. Growth failure in children with HIV infection / S.M. ArpadiJ.
Acquir. Immune Defic. Syndr+2000. £V. 25, Suppl. 1.£P. S37542. £DOI:
10.1097/00042560-200010001-00006.
Arts, E.J. HIV-1 antiretroviral drug therapy / E.J. Arts, D.J. Hiazll Cold Spring
Harb. Perspect. Med. £+ 2012. = V. 2. + P. a007161l. =+ DOIL:
10.1101/cshperspect.a007161.
Azad, N.S. Combination epigenetic therapy in metastatic co@rezdncer
(mCRC) with subcutaneous 5-azacitidine and entinostat: a phase
consortium/stand up 2 cancer study / N.S. Azad, A. El-Khougiryin [et al.] //
Oncotarget. + 2017. + 9 < R 3532685338. + DOI:
10.18632/oncotarget.15108.
Barlow-Mosha, L. Nevirapine- Versus Lopinavir/Ritonavir-Bas&atiretroviral
Therapy in HIV-Infected Infants and Young Children: Loegat Follow-up of the
IMPAACT P1060 Randomized Trial / L. Barlow-Mosha, K. Angelidou, iddsey
[et al.] // Clin. Infect. Dis. £2016. = 9 < P+11134121. +DOI:
10.1093/cid/ciw488.
Berno, G. Potential implications of CYP3A4, CYP3A5 and MDRyenetic
variants on the efficacy of Lopinavir/Ritonavir (LPV/r) monotherapyHIV-1
patients / G. Berno, M. Zaccarelli, C. Gori [et al.] // J. Int. AIDS S82014. +V.

< 6 XSS @. 19589.+DOI: 10.7448/IAS.17.4.19589.



28.

29.

30.

31.

32.

33.

34.

35.

121

Bertz, R. Multiple-dose pharmacokinetics (PK) of ABT-378/ritonaviB{A) in
HIV+ subjects / R. Bertz, W. Lam, S. Brun [et al.] // 39th Interscience Cardere
on Antimicrobial Agents and ChemotherapySan Francisco (CA), 199%Poster
0327.

Bierman, W.F. Protease inhibitors atazanavir, lopinavir andaviorare potent
blockers, but poor substrates, of ABC transporters in a broad pan&BC
transporter-overexpressing cell lines / W.F. Biermda,L. Scheffer, A.
Schoonderwoerd [et al.] // J. Antimicrob. Chemoth£2010. + 9 <« Px
16724680.

Brayer, S.W. Ritonavir-boosted protease inhibitor based theramw stnategy in
chronic hepatitis C therapy / S.W. Brayer, K.R. Reddy // Expert Rev
Gastroenterol. Hepatol.£ 2015. + 9 < Pt 547658. + DOL:
10.1586/17474124.2015.1032938.

Briz, O. Role of organic anion-transporting polypeptides, OATROATP-C and
OATP-8, in the human placenta-maternal liver tandem excretory patfavay
foetal bilirubin / O. Briz, M.A. Serrano, R.l. Maclas [et al.] // Biochemz=2003.
+9 < 3WP. 89#005. +DOI: 10.1042/BJ20030034.

Brodie, B.B. Some physico-chemical factors in drug action / Biddie, C.A.
Hogben // J. Pharm. Pharmacat.1957. + 9 < P+345380. £DOI:
10.1111/j.2042-7158.1957.tb12289.x.

Brumme, Z.L. Influence of polymorphisms within the CX3CR1 and MD&enes
on initial antiretroviral therapy response / Z.L. Brumme, W.WndK.J. Chan
[et al.] // AIDS. +2003. +9 < Px201208. +DOI: 10.1097/00002030-
200301240-00010.

Bunupuradah, T. Plasma pharmacokinetics of once-daily abacavaranaidine-
containing regimens and week 96 efficacy in HIV-infected Tdfaidren / T.
Bunupuradah, P. Punyahotra, T.R. Cressey [et al.] // J. Virus Ee4il5. V. 1,

< . 185491.

Buzibye, A. Antiretroviral concentration measurements as an addititool to

manage virologic failure in resource limited settings: a case atostindy / A.



36.

37.

38.

39.

40.

41.

42.

122

Buzibye, J. Musaazi, A. von Braun [et al.] // AIDS Res. Th&2019. £ 9 <

1. £P. 39.+DOI: 10.1186/s12981-019-0256-

Byrd, K.K. Antiretroviral Adherence Level Necessary for HIV Viral $rgssion
Using Real-World Data / K.K. Byrd, J.G. Hou, R. Hazen et al. // J.ukcq
Immune Defic. Syndr. £ 2019. £ 9 < Pt 245251. + DOI:
10.1097/QA1.0000000000002142.

Capdevila, J.H. Cytochrome P450 and arachidonic acid bioactivatlolecular
and functional properties of the arachidonate monooxygenase Capdlevila,
J.R. Falck, R.C. Harris // J. Lipid Re£2000. £9 <« P.A63481.
Castillo-Mancilla, J.R. Adherence Measurements in HIV: New Advancesmen
Pharmacologic Methods and Real-Time Monitoring / J.R. Castillo-MandIE.
Haberer // Curr. HIV/AIDS Rep.£2018. £ 9 < P+495£9. +£DOI:
10.1007/s11904-018-031¥-

Cattaneo, D. Pharmacokinetic drug evaluation of ritonavir (versusistalbjcas
adjunctive therapy in the treatment of HIV / D. Cattaneo, M.V. Cossu, G
Rizzardini // Expert Opin. Drug Metab. Toxicat2019. £9 < P.1927+
935. +DOI: 10.1080/17425255.2019.1685495.

Chandler, B. The effects of protease inhibitors and nonnudioseverse
transcriptase inhibitors on p-glycoprotein expression in pperal blood
mononuclear cells in vitro / B. Chandler, L. Almond, J. Ford [et &ll] Acquir.
Immune Defic. Syndr. £ 2003. £ 9 < Pt 551656. + DOIL:
10.1097/00126334-200308150-00001.

Chandra, P. The complexities of hepatic drug transport: currewrl&dge and
emerging concepts / P. Chandra, K.L. Brouwer // Pharm. R2804. + 9 <

5. #P. 719735. £DOI: 10.1023/b:pham.0000026420.79421.8f.

Choudhuri, S. Structure, function, expression, genomic organizatidnsiagle
nucleotide polymorphisms of human ABCB1 (MDR1), ABCC (MRP), and
ABCG2 (BCRP) efflux transporters / S. Choudhuri, C.D. Klaassen // Int. .
Toxicol. £2006. 9 <« P.231259.



43.

44,

45.

46.

47.

48.

49.

50.

123

Chupradit, S. Population Pharmacokinetics of Pediatric LopinatoriBvir Oral
Pellets in Children Living with HIV in Africa / S. Chupradit, D.@/amalwa, E.
Maleche-Obimbo [et al.] // Clin. Pharmacol. Thet2024. + 9 <« Pz
11054113. £DOI: 10.1002/cpt.3174.
Ciarimboli, G. Organic cation transporters / G. Ciarimboli // Xeotnda. +£2008.
+9 < 84+P. 936971. +DOI: 10.1080/00498250701882482.
Coelho, A.V. ABCB1 and ABCC1 variants associated with virmalgfailure of
first-line protease inhibitors antiretroviral regimens in NaxtieBrazil patients /
A.V. Coelho, S.P. Silva, L.C. de Alencar [et al.] // J. Clin. Pharmat2013. £V.

< P 12864293. +DOI: 10.1002/jcph.165.
Cohen, M.S. Antiretroviral Therapy for the Prevention of HIV-hiamission /
M.S. Cohen, Y.Q. Chen, M. McCauley [et al.] // N. Engl. J. Me#I016. V. 375,
< £. 830839. +DOI: 10.1056/NEJM0al1600693.
Court, M.H. Interindividual variability in acetaminophen glumudation by
human liver microsomes: identification of relevant acetaminophen UDF
glucuronosyltransferase isoforms / M.H. Court, S.X. Duan, L.L. von Mpdtkal.]
// J. Pharmacol. Exp. Thet2001 £9 < P.19984.006.
Crommentuyn, K.M. Population pharmacokinetics of lopinavir in couimn
with ritonavir in HIV-1-infected patients / K.M. Crommentuyi.S. Kappelhoff,
J.W. Mulder [et al.] // Br. J. Clin. Pharmacat2005. £ 9 < P.1378889.
+DOI: 10.1111/j.1365-2125.2005.02455 .x.
Cvetkovic, R.S. Lopinavir/ritonavir: a review of its use lie thanagement of HIV
infection / R.S. Cvetkovic, K.L. Goa // Drugs2003. £ 9 < P.&#69802.
+DOI: 10.2165/00003495-200363080-0d0
Da Rocha, .M. Polymorphisms associated with renal adverse effdcts
antiretroviral therapy in a Southern Brazilian HIV cohortM.IDa Rocha, A.S.
Gasparotto, R.K. Lazzaretti [et al.] // Pharmacogenet. GenomRB315. +V. 25,
¢ P. 541547, +DOI: 10.1097/FPC.0000000000000169.



51.

52.

53.

54.

55.

56.

S7.

58.

99.

124

Dalgleish, A.G. The CD4 (T4) antigen is an essential compavfetiite receptor
for the AIDS retrovirus / A.G. Dalgleish, P.C. Beverley, P.R. Claphaml.]et/ a
Nature. £1984.+9 < P.#63767. +DOI: 10.1038/312763a0.

De Clercg, E. New developments in anti-HIV chemotherapy / &.Qercq //
Biochim. Biophys. Acta.+2002. +9 < 3x+P. 258275.

Dean, M. The human ATP-binding cassette (ABC) transporter supssfar.
Dean, K. Moitra, R. Allikmets // Human Mutation:2022. £ 9 <« Pz
11624182. +DOI: 10.1002/humu.24418.

Debouck, C. The HIV-1 protease as a therapeutic target for Al PEbouck //
AIDS Res. Hum. Retroviruses1992. +9 <« P.AA53464.

Desai, S. Early immune senescence in HIV disease / S. Desainday 4 Curr.
HIV/AIDS Rep. £2010. £ 9 < Px440. £DOI: 10.1007/s11904-009-
00384.

Desalegn, M. Factors Affecting Virological Failure in Children Recegivirst-
Line Antiretroviral Therapy in Ethiopian Healthcare Facilities: AtrBspective
Analysis / M. Desalegn, T. Shitemaw, M. Tesfaye [et al.] // Pedi&taalth,
Medicine and Therapeutics+ 2024. £ V. 15. = P. 171480. = DOI:
10.2147/PHMT.S452150.

Ding, X. Human extrahepatic cytochromes P450: function in kxetio
metabolism and tissue-selective chemical toxicity in the maspy and
gastrointestinal tracts / X. Ding, L.S. Kaminsky // Annu. Rev. Pheoimd oxicol.
+ 2003. + V. 43. + P. 149A473. + DOI:
10.1146/annurev.pharmtox.43.100901.140251.

Dobson, P.D. Carrier-mediated cellular uptake of pharmaceutical drugs:

exception or the rule? / P.D. Dobson, D.B. Kell // Nat. Rev. Drugd»is+2008.
+V. < P 205220. £DOI: 10.1038/nrd2438.
"UDJR 6L influence of SLCO1B1 polymorphisms on lopinavir Ctioug

6HUELDQ +,9 $,'6 SDWLHQWYV * 'UDJLReWdll// BwJ.'L

Clin. Pharmacol. £ 2020. + 9 < P 12891295. + DOI:
10.1111/bcp.14230.



60.

61.

62.

63.

64.

65.

66.

125

Drescher, S. MDR1 gene polymorphisms and disposition of tgbdéprotein
substrate fexofenadine / S. Drescher, E. Schaeffeler, M. Hitzl [ef Bt] 3. Clin.
Pharmacol. £ 2002. + 9 < P+ 526534. + DOI: 10.1046/j.1365-
2125.2002.01591 .x.

Durand, P. Tacrolimus dose requirement in pediatric liver transpmtat
influence of CYP3A5 gene polymorphism / P. Durand, D. Debray, dad{ [et
al.] // Pharmacogenomicst 2013. £ 9 < P+ 10174025. £ DOI:
10.2217/pgs.13.87.

Durant, J. Importance of protease inhibitor plasma levels iniHfiétted patients
treated with genotypic-guided therapy: pharmacological data frmmvViradapt
Study / J. Durant, P. Clevenbergh, R. Garraffo [et al.] // AIR3000. £V. 14. +
P. 13331339.

Elens, L. Association between ABCC2 polymorphism and Epmaccumulation
in peripheral blood mononuclear cells of HIV-infected patignts Elens, J.C.
Yombi, D. Lison [et al.] // Pharmacogenomics2009. + 9 < P.+158%
1597. +DOI: 10.2217/pgs.09.88.

Eron, J.J. Once-daily versus twice-daily lopinavir/ritonami antiretroviral-naive
HIV-positive patients: a 48-week randomized clinical tridlJ. Eron, J. Feinberg,
H.A. Kessler [et al.] // J. Infect. Dist2004. £ 9 <« P.£265272. £DOI:
10.1086/380799.

Esteves, F. The Central Role of Cytochrome P450 in Xenobiotic Mistaba
Brief Review on a Fascinating Enzyme Family / F. Esteves, J. Rueff, N
Kranendonk // J. Xenobiot.x 2021. + 9 < P+ 94414. + DOI:
10.3390/jox11030007.

Estrela, R.C. CYP3A5 genotype has no impact on plasma targtentrations of
lopinavir and ritonavir in HIV-infected subjects / R.C. EstreA.B. Santoro, P.F.
Barroso [et al.] // Clin. Pharmacol. Thet2008. + 9 <« Px205207. =
DOI: 10.1038/clpt.2008.12.



67.

68.

69.

70.

71.

72.

73.

74.

75.

126

(XURSHDQ OHGLFLQHV $JHQF\ .DOHWWDRKDSUR
Summary of product characteristics [Electronic resourceMode of access:
http://emc.medicines.org (date of access: 26.02.2025).

Fauchet, F. Population pharmacokinetics study of recommendedidide doses
in HIV-1-infected children / F. Fauchet, J.M. Treluyer, P. Frange [ét//al.
Antimicrob. Agents Chemothert2013. £ 9 < P.+4801#4808. +DOI:
10.1128/AAC.0091113.

Fellay, J. Response to antiretroviral treatment in HIV-1-infectedviohails with
allelic variants of the multidrug resistance transporter 1: #&mphacogenetics study
/ J. Fellay, C. Marzolini, E.R. Meaden [et al.] // Lanc&2002. £9 <

+P. 3086.

Fraaij, P.L. Therapeutic drug monitoring in children with HIV/AIDB.L. Fraaij,
N. Rakhmanina, D.M. Burger [et al.] // Ther. Drug Moni2004. + 9 <

P. 1224 26. +DOI: 10.1097/00007691-200404000-00006.

Galetin, A. Membrane transporters in drug development ancetesninants of

I+

precision medicine / A. Galetin, K.L.R. Brouwer, D. Tweedie [dt/AINat. Rev.
Drug Discov. £2024. £ 9 < P#£255280. £DOI: 10.1038/s41573-023-
008774.

Garza, A.Z. Drug Elimination [Electronic resource] / A.Z. Garza, P&k, R.
Kocz // StatPearls [InternetikTreasure Island (FL): StatPearls Publishing, 2023.
Mode of access: https://www.ncbi.nlm.nih.gov/books/NBK547662ate(d of
access: 23.03.2026).

Ghosh,C. Pattern of P450 expression at the human blood-brain baiwles of
epileptic condition and laminar flow / C. Ghosh, J. Gonzalez-MzztiM. Hossain
[et al.] // Epilepsia.£2010. £9 < P.H14084417.

Giacomini, K.M. Membrane transporters in drug development / K.Mc@nini,
S.M. Huang, D.J. Tweedie [et al.] // Nat. Rev. Drug Disc&2010. V. 9. +P.
215236.

Glass, T.R. Determinants of sustained viral suppression Vitdécted patients

with self-reported poor adherence to antiretroviral therapy / Gl&s, M. Rotger,



76.

77.

78.

79.

80.

81.

82.

83.

127

A. Telenti [et al.] // PLoS Onex2012. £ 9 < P+e29186.+ DOI:
10.1371/journal.pone.0029186.

*RQ]jOH] GH , 5H TNaHiqalar plasma concentrations in patients
experiencing early failure with nelfinavaentaining triple combinations / D.
*RQ]JOH] GH 5HTXHQD 0 1~[rtal]//RAIDS.H2003 QG BR7,D

< P. 442444, +DOI: 10.1097/00002030-200302140-00020.

Gottesman, M.M. Biochemistry of multidrug resistance mediatedhéynultidrug
transporter / M.M. Gottesman, |. Pastan // Annu. Rev. Bioch&l893. £V. 62. £

P. 385#427. +DOI: 10.1146/annurev.bi.62.070193.002125.

Greenblatt, D.J. Ritonavir is the best alternative to ketocomaa® an index
inhibitor of cytochrome P450-3A in drug-drug interaction studies). Greenblatt,
J.S. Harmatz // Br. J. Clin. PharmacaR015. + 9 < P.8342850. +DOI:
10.1111/bcp.12668.

Greenblatt, D.J. Mechanisms and Consequences of Drug-Dreigadtions / D.J.
Greenblatt // Clin. Pharmacol. Drug De¥2017. + 9 « Px118#824. +
DOI: 10.1002/cpdd.339.

Grinsteiner, E. Demographic and Clinical Characteristics of Persons with HIV wii
Viral Load: Adherence Mismatch Who Are at Risk of Future Viremia./ E
Grinsteiner, M. Morrow, S. Mawhinney [et al.] // AIDS Res. Hum. Retroviruges
2023.+9 < P.83387. +DOI: 10.1089/A1D.2021.021823.

Guengerich, F.P. Oxidation of toxic and carcinogenic chemicalshioypan
cytochrome P-450 enzymes / F.P. Guengerich, T. Shimada // Chem.doRiesl.T
+1991.+9 < P.18391#407. +DOI: 10.1021/tx00022a001.

Guengerich, F.P. Cytochrome p450 and chemical toxicology / Fuénderich //
Chem. Res. Toxicol+2008. £ 9 < P.#083. +DOI: 10.1021/tx700079z.
Guyo, T.G. Predictors of Suboptimal Adherence Among Children on Antinettov
Therapy in Southern Ethiopia: A Multicenter Retrospective FolljpvStudy /
T.G. Guyo, F. Merid, T.M. Toma // Int. J. Public Health2023. +V. 68. +P.
1606520.+DOI: 10.3389/ijph.2023.1606520.



84.

85.

86.

87.

88.

89.

128

Habler, K. Simultaneous quantification of seven repurposed COVID-afy<d
remdesivir (plus metabolite GS-441524), chloroquine, hydroxyofgline,
lopinavir, ritonavir, favipiravir and azithromycin by a two-dinsemnal isotope
dilution LC-MS/MS method in human serum. +DEOHU 0 %Ue<JHC
[et al.] // J. Pharm. Biomed. Analt 2021. +V. 196. +P. 113935. + DOI:
10.1016/}.jpba.2021.113935.

Hagenbuch, B. Organic anion transporting polypeptidegshef OATP/SLC21
family: phylogenetic classification as OATP/SLCO superfamily, new
nomenclature and molecular/functional properties / B. HagenbuchMBigr //
Pflugers Arch.+2004. £ 9 < P.#653665. £DOI: 10.1007/s00424-003-
1168y.

Hartkoorn, R.C. HIV protease inhibitors are substrates for OATPOXTP1B1
and OATP1B3 and lopinavir plasma concentrations are influengesl 8O1B1
polymorphisms / R.C. Hartkoorn, W.S. Kwan, V. Shallcross [et 4l.]
Pharmacogenet. Genomics: 2010. = 9 < P+ 112420. £ DOI:
10.1097/FPC.0b013e328335b02d.

He, B.X. A functional polymorphism in the CYP3A4 gene is asdediavith
increased risk of coronary heart disease in the Chinese Hatapopu B.X. He,

L. Shi, J. Qiu [et al.] // Basic Clin. Pharmacol. Toxic&aR011. £9 <« Pz
208213.

Henderson,L.E. Gag proteins of the highly replicative MN strain of human
immunodeficiency virus type 1: posttranslational modificatiopsoteolytic
processing, and complete amino acid sequences / L.E. Henderson, M.AsBow
R.C. Sowder [et al.] // J. Virol£1992. £ 9 <« P.18564865.

+HUQ iRiteHd, J. Assessment of lamivudine, zidovudine, lopinavid an
ritonavir plasma levels in HIV-positive pregnant women: Drugnieoing
DSSOLFDWLRQ WR LPSURYH %bhatd, H.Q \Wunglobk\\N\\.L
Katende-Kyenda [et al.] // Medicine (Baltimorex2020. + 9 < Pt
€20487.+DOI: 10.1097/MD.0000000000020487.



90.

91.

92.

93.

94.

95.

96.

97.

129

Hirani, V.N. Conversion of the HIV protease inhibitor nelfimato a bioactive
metabolite by human liver CYP2C19 / V.N. Hirani, J.L. Raucy, J.lsker //
Drug Metab. Dispos.+ 2004. + 9 < P+ 14624467. + DOI:
10.1124/dmd.104.001743.
Hitzl, M. The C3435T mutation in the human MDR1 gene is aassgtiwith
altered efflux of the P-glycoprotein substrate rhodamine 123 €&6+ natural
killer cells / M. Hitzl, S. Drescher, H. van der Kuip [et al.] // Pharngaoetics.
2001.+9 < P.293298. +DOI: 10.1097/00008571-200106000-00003.
Hoffmeyer, S. Functional polymorphisms of the human multidrugsteesce gene:
multiple sequence variations and correlation of one allele Ritjlycoprotein
expression and activity in vivo / S. Hoffmeyer, O. Burk, O. fchter [et al.] //
Proc. Natl. Acad. Sci. USA+2000. + 9 < P+34738478. +DOI:
10.1073/pnas.97.7.3473.
Hogben, C.A. On the mechanism of intestinal absorption ofsdr@A. Hogben,
D.J. Tocco, B.B. Brodie [et al.] // J. Pharmacol. Exp. Thei959. + 9 <
+P. 275282.
Holmstock, N. Boosting of HIV protease inhibitors by ritonavir in thesime: the
relative role of cytochrome P450 and P-glycoprotein inhibibased on Caca-
monolayers versus in situ intestinal perfusion in mice / dlimdtock, P. Annaert,
P. Augustijns // Drug Metab. Dispo%2012. + 9 < Px14738477.
DOI: 10.1124/dmd.112.044677.
Hsu, A. Ritonavir. Clinical pharmacokinetics and interactiortk wther anti-HIV
agents / A. Hsu, G.R. Granneman, R.J. Bertz // Clin. Pharmacokih8€8. +V.
<4. £P. 275291. +DOI: 10.2165/00003088-199835040-00002.
Hustert,E. The genetic determinants of the CYP3A5 polymorphism / E. dtist
M. Haberl, O. Burk [et al.] // Pharmacogenetia2001. £ 9 <« PAI73t
779.
Hughes, P.J. Protease Inhibitors for Patients With HIV-1 InfecAoComparative
Overview / P.J. Hughes, E. Cretton-Scott, A. Teague [et al.] [/ PZ011. +V.
< P 3328345.



130

98. Ingelman-Sundberg, M. Pharmacogenetic biomarkers as tools for impdowgd
therapy; emphasis on the cytochrome P450 system / M. Ingelman-Suyn8li&rg
Sim // Biochem. Biophys. Res. Commu#i2010. £ 9 « P290®4. +
DOI: 10.1016/j.bbrc.2010.02.162.

99. Ingelman-Sundberg, M. Genetic polymorphisms of cytochrome P450 2C
(CYP2D6): clinical consequences, evolutionary aspects and daattiliversity /
M. Ingelman-Sundberg // Pharmacogenomics2005. £ 9 < P43 *
DOI: 10.1038/sj.tpj.6500285.

100.INSIGHT START Study Group. Initiation of Antiretroviral Thegapn Early
Asymptomatic HIV Infection / INSIGHT START Study Group, J.Dundgren,
A.G. Babiker [et al.] // N. Engl. J. Medt2015. £ 9 < Px795807.
DOI: 10.1056/NEJM0al1506816.

101.lvanyuk, A. Renal Drug Transporters and Drug Interactions / AylyarF. Livio,

J. Biollaz [et al.] // Clin. Pharmacokinet2017. + 9 <« P£825892. +
DOI: 10.1007/s40262-017-05@%-

102.lyanagi, T. Molecular mechanism of phase | and phase Il drug-metagoliz
enzymes: implications for detoxification / T. lyanagi //. IRev. Cytol. £2007. +
V. 260. +P. 35812. +DOI: 10.1016/S0074-7696(06)60082-

103.Jesson, J. Effect of Age at Antiretroviral Therapy InitiationGatch-up Growth
Within the First 24 Months Among HIV-infected Children tine leDEA West
$IULFDQ BHGLDWULF &RKRUW - - HYeVaR]Y PédiatrR X
Infect. Dis. J. £ 2015. + 9 < R el5%168. = DOI:
10.1097/INF.0000000000000734.

104.Juliano, R.L. A surface glycoprotein modulating drug permdwbih chinese
hamster ovary cell mutants / R.L. Juliano, V. Ling // Biochim. Bigphcta.
1976. £V. 455. +P. 152462.

105.Kacanek, D. Nonadherence and unsuppressed viral load acrosscadoéeamong
US youth with perinatally acquired HIV / D. Kacanek, Y. Huo Mfalee [et al.] //
AIDS. + 2019. + 9 < P. 19234934. + DOl
10.1097/QAD.0000000000002301.



131

106.Kameyama, Y. Functional characterization of SLCO1B1 (OATP-C) variants
SLCO1B1*5, SLCO1B1*15 and SLCO1B1*15+C1007G, by using teartsi
expression systems of HeLa and HEK293 cells / Y. Kameyama, K. Yamadashit
Kobayashi [et al.] // Pharmacogenet. Genomi2005. + 9 <. £P. 513t
522. +DOI: 10.1097/01.fpc.0000170913.73780.5f,

107.Kempf, D.J. Analysis of the virological response with respedbvaseline viral
phenotype and genotype in protease inhibitor-experienced Hitedted patients
receiving lopinavir/ritonavir therapy / D.J. Kempf, J.D. Isaacson, M.&g et al.]
/[ Antivir. Ther. £2002.+9 « P.A654174.

108.King, S.R. HIV: virology and mechanisms of disease / S.R. Kifgnh. Emerg.
Med. £1994. +9 < P.#443#449. +DOI: 10.1016/s0196-0644(94)70181-
4.

109.Klein, K. PPARA: a novel genetic determinant of CYP3A4 imoviand in vivo /
K. Klein, M. Thomas, S. Winter [et al.] // Clin. Pharmacol. The2012. +V. 91,
< P.10444052. £DOI: 10.1038/clpt.2011.336.

110.Kohl, N.E. Active human immunodeficiency virus protease is requfor viral
infectivity / N.E. Kohl, E.A. Emini, W.A. Schleif [et al.] // Proc. NlaAcad. Sci
USA. £1988.+9 <  P.#46864690.

111.Kohlrausch, F.B. The impact of SLCO1B1 polymorphisms on thesnph
concentration of lopinavir and ritonavir in HIV-infected nfda.B. Kohlrausch, R.
GH &iVVLD (VWU H[e Bl.] /8B). J.%Ih PH&RMvaRo2010. + 9 ¢
1. +P. 95808. £DOI: 10.1111/j.1365-2125.2009.03551..x.

112.Korobkova, E.A. Effect of Natural Polyphenols on CYP Metabolisnplications
for Diseases / E.A. Korobkova // Chem. Res. Toxice2015. £ 9 <« Pz
13594390. £DOI: 10.1021/acs.chemrestox.5b00121.

113.Kullak-Ublick, G.A. Molecular and functional characterizatioranforganic anion
transporting polypeptide cloned from human liver / G.A. Kull#tiick, B.
Hagenbuch, B. Stieger [et al.] // Gastroenterolognyl995. +V. < =3
12744282. +DOI: 10.1016/0016-5085(95)90588-



132

114.Kusuhara, H. In vitro-in vivo extrapolation of transporter-mediated clearignthe
liver and kidney / H. Kusuhara, Y. Sugiyama // Drug Metab. Pharnaeokt
2009. £V. 24. +P. 3752,

115.Lakhman, S.S. Pharmacogenomics of CYP3A: considerations for HIV treatment
S.S. Lakhman, Q. Ma, G.D. Morse // Pharmacogenont2609. £ 9 < +
P. 13231339. +DOI: 10.2217/pgs.09.53.

116.Lamba, V. Genetic predictors of interindividual variability hepatic CYP3A4
expression / V. Lamba, J.C. Panetta, S. Strom [et al.] // J. Pharmacol Hexp+

2010.+9 < P.A10884099. +DOI: 10.1124/jpet.109.160804.
117.Laskey, S.B. A mechanistic theory to explain the efficacy of antiretrovieedyly /
S.B. Laskey, R.F. Siliciano // Nat. Rev. Microbiat2014. + 9 < P+

772480. +DOI: 10.1038/nrmicro3351.

118.Lederman, M.M. Immune restoration and CD4+ T-cell function witlretnbviral
therapies / M.M. Lederman // AID&2001. £V. 15, Suppl. 2.xP. S114515.

119.LeFevre, P.G. A comparison of recent suggestions for the functogahization
of red-cell sugar-transport sites based on kinetic obsengti P.G. LeFevre //
Ann. N. Y. Acad. Sci.=1975. £V. 264. +P. 398413. +DOI: 10.1111/j.1749-
6632.1975.tb31499.x.

120.Lehtisalo, M. A comprehensive pharmacogenomic study indicates ror
SLCO1B1, ABCG2 and SLCO2B1 in rosuvastatin pharmacokinetics / M
Lehtisalo, S. Taskinen, E.K. Tarkiainest &l.] // Br. J. Clin. Pharmacok2023.

9 < P.242252. £DOI: 10.1111/bcp.15485.

121.Li, C.J.Impact of the CYP3A5, CYP3A4, COMT, IL-10 and POR genetic
polymorphisms on tacrolimus metabolism in Chinese renal tramspgcipients /
C.J. Li, L. Li, L. Lin [et al.] // PLoS One+2014.+9 < P.#86206.

122.Liu, X. Impact of Single Nucleotide Polymorphisms on Plasma Guret&ns of
Efavirenz and Lopinavir/Ritonavir in Chinese Children Infected \liga Human
Immunodeficiency Virus / X. Liu, Q. Ma, Y. Zhao [et al.] // Phacwiherapy. +
2017.+£9 < P.#10734.080. £DOI: 10.1002/phar.1988.



133

123.Lu, H. Developmental pharmacokinetics in pediatric populatiot$. Lu, S.
Rosenbaum // J. Pediatr. Pharmacol. Thg2014. £ 9 < PA262276.
DOI: 10.5863/1551-6776-19.4.262.

124.Lubomirov, R. ADME pharmacogenetics: investigation of the pharkmaetics of
the antiretroviral agent lopinavir coformulated with rdwir / R. Lubomirov, J. di
lulio, A. Fayet [et al.] // Pharmacogenet. Genomi&2010. £ 9 < Pt
217230. +DOI: 10.1097/FPC.0b013e328336€e€ee4.

125.Lundgren, J. Contemporary protease inhibitors and cardiovasaslar/ rJ.
Lundgren, A. Mocroft, L. Ryom // Curr. Opin. Infect. Di%2018. + 9 <
P. 843. +DOI: 10.1097/QC0.0000000000000425.

126.Lv, Z. HIV-1 Protease: Role in Viral Replication and as a TargeAmdiretroviral
Therapy / Z. Lv, Y. Chu, Y. Wang // Virusex2015. £ 9 < P 15840t
5860.

127.Ma, Q. Multidrug resistance 1 polymorphisms and trough coratmis of

I+

atazanavir and lopinavir in patients with HIV / Q. Ma, D. Brazeau, Br§jnZan
[et al.] // Pharmacogenomicst 2007. = 9 < P+ 227235. + DOI:
10.2217/14622416.8.3.227.

128.Martinec, O. Anti-HIV and Anti-Hepatitis C Virus Drugs Inhili?-Glycoprotein
Efflux Activity in Caco-2 Cells and Precision-Cut Rat and Hurrdastinal Slices
/ O. Martinec, M. Huliciak, F. Staud [et al.] / Antimicrob. Agefkemother.+
2019.+9 < P.#00910-19+DOI: 10.1128/AAC.00910-9.

129.Marzolini, C. Efavirenz plasma levels can predict treatment failure antlate
nervous system side effects in HIV-1-infected patients / C. Maizdli Telenti,
L.A. Decosterd [et al.] // AIDS+2001. V. 15. +P. 71#5.

130. 0 D W R X ,amM RheiRole of Xenobiotic-Metabolizing Enzymes in Anthalbmi
'HDFWLYDWLRQ DQG 5HVLVWDQFH LQ i©H O P LIBRNC
al.] /I Trends Parasitol.= 2016. £ 9 < Pt 481#491. + DOI:
10.1016/}.pt.2016.02.004.



134

131.Mattevi, V.S. Pharmacogenetic considerations in the treatment of /HIAS.
Mattevi, C.F. Tagliari // Pharmacogenomics2017. =9 < P48508.
DOI: 10.2217/pgs-2016-0097.

132.Mgelea, E.M. Detecting virological failure in HIV-infected Tanzanichildren /
E.M. Mgelea, R. Kisenge, S. Aboud // S. Afr. Med£2014. +9 < P.t
696699. +DOI: 10.7196/sam;].7807.

133.Mitsuya, H. Inhibition of the in vitro infectivity and cytopet effect of human T-
lymphotrophic virus type lll/lymphadenopathy-associatedis/ifHTLV-III/LAV)
by 2'.3'-dideoxynucleosides / H. Mitsuya, S. Broder // Proc. NathdA&ci.
U.S.A. £1986.+9 < P.#19114915. +DOI: 10.1073/pnas.83.6.1911.

134.Molla, A. Human serum attenuates the activity of proteaseitorshktoward wild-
type and mutant human immunodeficiency virus / A. Molla, S. Vasanda, G.
Kumar [et al.] // Virology. £1998. + 9 < P+ 255262. + DOI:
10.1006/viro.1998.9383.

135.Moyle, G.J. Principles and practice of HIV-protease inhibitor
pharmacoenhancement / G.J. Moyle, D. Back // HIV M£&001. £ 9 < +
P. 105#413. +DOI: 10.1046/].1468-1293.2001.00063.x.

136.Mpeta, B. Differences in genetic variants in lopinavir dispasitamong HIV-
infected Bantu Africans / B. Mpeta, E. Kampira, S. Castel [et al] /
Pharmacogenomics.+ 2016. + 9 < R 679690. + DOI:
10.2217/pgs.16.14.

137.Murphy, R.L. ABT-378/ritonavir plus stavudine and lamiviaiior the treatment
of antiretroviral-naive adults with HIV-1 infection: 48-wesdsults / R.L. Murphy,
S. Brun, C. Hicks [et al.] // AIDS+2001.+9 < P.AF149.

138.Mutlib, A.E. Kinetics of acetaminophen glucuronidation by UDP
glucuronosyltransferases 1A1, 1A6, 1A9 and 2B15. Potentialicatiopns in
acetaminophen-induced hepatotoxicity / A.E. Mutlib, T.C. Gooddwh, Bauman
[et al.] // Chem. Res. Toxicol£2006. £ 9 < P+701#09. £DOI:
10.1021/tx050317i.



135

139.Mwinyi, J. Comparison of SLCO1B1l sequence variability among Germar
7XUNLVK DQG $IULFDQ SRSXODWLRQV JetalZLQ
Eur. J. Clin. Pharmacol.+ 2008. + 9 < P+ 257266. + DOI:
10.1007/s00228-007-0408-

140.National Center for Biotechnology Information, U.S. National Liypr@irMedicine
[Electronic resource]. + Mode of access:
https://www.ncbi.nlm.nih.gov/snp/?LinkName=gene_snp&from_uics9P0 (date
of access: 10.01.2025).

141.Neary, M. Pharmacogenetic considerations for HIV treatment in differer

ethnicities: an update / M. Neary, A. Owen // Expert Opin. Dviegab. Toxicol. +
2017. 9 < P.11691181. +DOI: 10.1080/17425255.2017.1391214.

142.Nebert, D.W. Human cytochromes P450 in health and disease /Nkl¢ért, K.
Wikvall, W.L. Miller // Philos. Trans. R. Soc. Lond. B Biol. Set2013. £V. 368,
< £.20120431+DOI: 10.1098/rstb.2012.0431.

143.Niemi, M. Organic anion transporting polypeptide 1B1: a deak polymorphic
transporter of major importance for hepatic drug uptake / M. Niemi, M.K. Pasane
P.J. Neuvonen // Pharmacol. Rex2011. £ 9 < Px157481. £DOI:
10.1124/pr.110.002857.

144.0esch . Drug-metabolizing enzymes in the skin of man, rat, and pigdesch,
E. Fabian, B. Oesch-Bartlomowicz [et al.] // Drug Metab. RE2007. + 9 <
4. +P. 659698. +DOI: 10.1080/03602530701690366.

145.0kabe, M. Profiling SLCO and SLC22 genes in the NCI-60 cancericed to
LGHQWLI\ GUXJ XSWDNH WUDQVSRUWHUVetald// 2N
Mol. Cancer Ther£2008. £9 <« P.880818091.

146.0lagunju, A. CYP3A4*22 (c.522-191 C>T; rs35599367) is assediawith
lopinavir pharmacokinetics in HIV-positive adults / A. Olagy A. Schipani, M.
Siccardi [et al.] // Pharmacogenet. Genomi£2014. + 9 < P.#459463.
+DOI: 10.1097/FPC.0000000000000073.



136

147.0mura, T. The carbon monoxide-binding pigment of liver microsomes.dekeoe
for its hemoprotein nature / T. Omura, R. Sato // J. Biol. Chelf64. +V. 239. +

P. 23702378.
148.0verton, H.A. Effect of two novel inhibitors of the human immunmagfcy virus
protease on the maturation of the HIV gag and gag-pol pobipsot/ H.A.

Overton, D.J. McMillan, S.J. Gridley [et al.] // Virolog1990. £ 9 <

I+

P. 5085611.
149.0zeki, T. Influence of CYP3A4/5 and ABC transporter polymorphisms on

lenvatinib plasma trough concentrations in Japanese satigtft thyroid cancer /

T. Ozeki, M. Nagahama, K. Fujita [et al.] // Sci. Reg2019. + 9 <« P#

5404.
150.Park, B.K. The role of metabolic activation in drug-induced hepatotgxi B.K.

Park, N.R. Kitteringham, J.L. Maggs [et al.] // Annu. Rev. Pharmacolicdb *
45. + P. 177202. + DOI:

2005. + V.
10.1146/annurev.pharmtox.45.120403.100058.

151.Pasanen, M.K. Global analysis of genetic variation in SLCO1B1 / Masanen,

P.J. Neuvonen, M. Niemi // Pharmacogenomie2008. + 9 < P.#H983. £

DOI: 10.2217/14622416.9.1.19.
152.Perloff, E.S. Atazanavir. effects on P-glycoprotein transport &MP3A
metabolism in vitro / E.S. Perloff, S.X. Duan, P.R. Skolnik [et/A0Jrug Metab.

Dispos. +2005. +9 < P.#64470. +DOI: 10.1124/dmd.104.002931.

153.Petrova, A. Impact of combined antiretroviral prophylaxis on healtbomes in
HIV-exposed neonates / A. Petrova, A. Vaniarkina, J. Plotnikoval[et/ Arch.
Dis. Child. £2019. £V. 104, Suppl. 3£P. A4. +DOI: 10.1136/archdischild-2019-

epa.9.
154.Pettit, S.C. Mature P2 Peptide Is Important for Gag Particle AsseRituigease

Processing, and Virus Infectivity / S.C. Pettit, L.E. Everitt, S. Chondfet al.]//
J. Virol. £2004. +9 < P.f1043240438.



137

155.Petzinger, E. Energy linked uptake of demethylphalloin blated rat liver cells /
E. Petzinger, M. Frimmer // Naunyn Schmiedebergs Arch. Pharmat982. +V.

< P 8792. +DOI: 10.1007/BF00491484.

156.Prasad, B. Interindividual variability in hepatic organic arti@msporting
polypeptides and P-glycoprotein (ABCB1) protein expresstprantification by
liquid chromatography tandem mass spectroscopy and infludrgenotype, age,
and sex / B. Prasad, R. Evers, A. Gupta [et al.] // Drug Metab. Disf2644. V.

< P 7888. +DOI: 10.1124/dmd.113.053819.

157.Rakhmanina, N.Y. Are we ready for long-acting HIV treatment for adaitsed
N.Y. Rakhmanina // Lancet HIV+2024. £ 9 < P4e200e201. £DOI:
10.1016/S2352-3018(24)00089-

158.Rakhmama N.Y. CYP3A5, ABCB1l, and SLCO1B1 polymorphisms and
pharmacokinetics and virologic outcome of lopinavir/ritonavirHiV-infected
children / N.Y. Rakhmanina, M.N. Neely, R.H. Van Schaik [et al.] // ThengDr
Monit. + 2011. + 9 < . 417424. + DOl
10.1097/FTD.0b013e318225384f.

159.Ray, A.S. Intracellular interactions between nucleos(t)ide inhgbdbHIV reverse
transcriptase / A.S. Ray // AIDS Re¥2005.+9 < P.H13425.

160.Rendic, S. Survey of Human Oxidoreductases and Cytochrome P4ytné&n
Involved in the Metabolism of Xenobiotic and Natural Chemic&sRendic, F.P.
Guengerich // Chem. Res. Toxicak2015. £ 9 < Px+38#42. +DOI:
10.1021/tx500444e.

161.Riordan, J.R. Amplification of P-glycoprotein genes in mduolig-resistant
mammalian cell lines / J.R. Riordan, K. Deuchars, N. Kartner [et al JtUril. +
1985.+9 < P.#8817819. £DOI: 10.1038/316817a0.

162. 5RG U tdX¥ M R®Overview of the pharmacogenetics of HIV therapy / S.
5RGUtI¥MRD 3 % D UU H-LURK][dt@l-]L/APp&rabcogenomics 4.
2006. +9 < P.234245. +DOI: 10.1038/s].tpj.6500374.

163.Roninson, I.B. Isolation of human mdr DNA sequences amplifiechultidrug-

resistant KB carcinoma cells / I.B. Roninson, J.E. Chin, K.G. Chail[et/ Proc.



138

Natl. Acad. Sci. U.S.A.+£1986. £ 9 < P+ 4538¥4542. + DOI:
10.1073/pnas.83.12.4538.

164.Roszkiewicz, J. SLCO1B1 variants as predictors of methotrexiateaetoxicity
inchildrHQ ZLWK MXYHQLOH LGLRSDWKLFKDAWNKUBW
[et al.] // Scand. J. Rheumatok 2021. £ 9 < P+213217. +DOI:
10.1080/03009742.2020.1818821.

165.Rushmore, T.H. Pharmacogenomics, regulation and signaling pathivalyase |

and Il drug metabolizing enzymes / T.H. Rushmore, A.N. Kong // Currg Dru

Metab. £2002. +9 < P.#81#490. +DOI: 10.2174/1389200023337171.
166.Scherrmann, J.M. Transporters in absorption, distribution, andnation / J.M.
Scherrmann // Chem. Biodiver£2009. + 9 < P+19334942. +DOI:

10.1002/cbdv.200900171.

167.Sham, H.L. ABT-378, a highly potent inhibitor of the human imoudeficiency
virus protease / H.L. Sham, D.J. Kempf, A. Molla [et al.] / Antiob. Agents
Chemother.+1998. +9 <« P.832188224.

168.Sham, H.L. Synthesis and antiviral activities of the major metaiotif the HIV
protease inhibitor ABT-378 (Lopinavir) / H.L. Sham, D.A. BetebenneHdrrin
[et al.] // Bioorg. Med. Chem. Lett:2001. +9 < P.#13514353. £DOI:
10.1016/s0960-894x(01)002483-

169.Shanu-Wilson, J. Biotransformation: Impact and ApplicationMaitabolism in
Drug Discovery / J. Shanu-Wilson, L. Evans, S. Wrigley [et /AIACS Med.
Chem. Lett. + 2020. = 9 < R 20872107. = DOI:
10.1021/acsmedchemlett.0c00202.

170.SharmaA. Navigating the Antiretroviral Therapy Switch Conundrum: Elhkg
the Dilemma of Drug Resistance and Disease Progression in HI®/AIB.
Sharma, G. Vardhan, P. Dhamlet al.] // Cureus.+2024. + 9 < Pz
e56441.£DOI: 10.7759/cureus.56441.

171.Sherr, L. Differing psychological vulnerabilites among beharady and

perinatally HIV infected adolescents in South Africa - im@lions for targeted



139

health service provision / L. Sherr, L.D. Cluver, E. Toska [et/aR]DS Care.
2018. £V. 30, Suppl. 2.£P. 92401. £DOI: 10.1080/09540121.2018.1476664.

172.Shugarts, S. The role of transporters in the pharmacokinetics of orally aeénaitis
drugs / S. Shugarts, L.Z. Benet // Pharm. Re2009. £ 9 < Px2039%
2054. +DOI: 10.1007/s11095-009-992% -

173.Silva-Adaya, D. Xenobiotic transport and metabolism in hinenan brain / D.
Silva-Adaya, C. GarzdRPEy 0 ( *RQVHEDWW 202X H\R W R
86. +P. 125A38. +DOI: 10.1016/j.neur0.2021.08.004.

174.Sissung, T.M. Pharmacogenetics of membrane transporters: a reviawrert
approaches / T.M. Sissung, A.K. Goey, A.M. Ley et al. // Methods Mol. Biol
2014. £V. 1175. £P. 91420. +DOI: 10.1007/978-1-4939-0956-8 6.

175.Slish, J.C. Update on the pharmacokinetic aspects of antiretroagants:
implications in therapeutic drug monitoring / J.C. Slish, L.Mta@aaro, Q. Ma [et
al.] /I Curr. Pharm. Dest 2006. £ 9 < P+ 11294145. + DOI:
10.2174/138161206776055787.

176.Smith, J.N. Studies in detoxication, the metabolism of phenacfdin

ethoxyacetanilide) in the rabbit and a further observation on ralodta

metabolism / J.N. Smith, R.T. Williams // Biochem.£11949. + 9 <« Pz
239242.

177.Smith, J.N. Studies in detoxication; the fate of aniline & rdbbit / J.N. Smith,
R.T. Williams // Biochem. J£1949. £9 <« P.242250.

178.Smith, J.N. Studies in detoxication; the metabolism of p-pignet (p-
ethoxyaniline) with some observations on the anisidines (mgdindines) / J.N.
Smith, R.T. Williams // Biochem. }1949. +9 < P.250255.

179.Soeria-Atmadja, S. Sub- and supratherapeutic efavirenz plasma coinzesitra
with risk for HIV therapy failure are mainly genetically explainedUgandan
children: The prospective GENEFA cohort study / S. Soeria-Atmdtlj Amuge,
S. Nanzigu [et al.] // Br. J. Clin. Pharmacal2025. £V. 9  « P 464478. +
DOI: 10.1111/bcp.16272.



140

180.Solas, C. Minimal effect of MDR1 and CYP3A5 genetic polymorphismghe
pharmacokinetics of indinavir in HIV-infected patients / C. SaMsSimon, M.P.
Drogoul [et al.] // Br. J. Clin. Pharmacot2007. + 9 <« PA353862.
DOI: 10.1111/j.1365-2125.2007.02903.x.

181.Srimaroeng, C. Physiology, structure, and regulation of the clonediorgaion
transporters / C. Srimaroeng, J.L. Perry, J.B. Pritchard // Xenobiaik208. +V.

< & +P.889935.

182.Stillemans, G. Pharmacogenetic associations with cytochrome P450
antiretroviral therapy: what does the future hold? / G. StillemnanBelkhir, D.A.
Hesselink [et al.] // Expert Opin. Drug Metab. Toxical2018. + 9 <« Pz
601611. +DOI: 10.1080/17425255.2018.1478964.

183.Stipp, M.C. Involvement of cytochrome P450 enzymes in inflammagiod
cancer: a review / M.C. Stipp, A. Acco // Cancer Chemother. Pharma20Rl. +

9 < P.£295809. +DOI: 10.1007/s00280-020-041&1 -

184.Storch, C.H. Comparison of the inhibitory activity of anti-Hdfugs on P-
glycoprotein / C.H. Storch [et al.] // Biochem. Pharmaadd007. +9 < +
P. 15731581.

185.Tao, G. Potential role of drug metabolizing enzymes in chemothéndpced
gastrointestinal toxicity and hepatotoxicity / G. Tao, Jakty B. Moortly [et al.]
/I Expert Opin. Drug Metab. Toxicol£2020. + 9 < P+11094124. +
DOI: 10.1080/17425255.2020.1815705.

186. TEMPRANO ANRS 12136 Study Group. A Trial of Early Antiretnals and
Isoniazid Preventive Therapy in Africa/ TEMPRANO ANRS 1213&i$t@roup,
C. Danel, R. Moh [et al.] / N. Engl. J. Med2015. £9 <« P.1808822.
+DOI: 10.1056/NEJM0al1507198.

187.Tirona, R.G. Polymorphisms in OATP-C: identification of tipié allelic variants
associated with altered transport activity among EuropadrAfrican-Americans
/ R.G. Tirona, B.F. Leake, G. Merino [et al.] // J. Biol. Chet2001. + 9 <
38. P. 3566985675. £DOI: 10.1074/jbc.M103792200.



141

188.Tozzi, V. Pharmacogenetics of antiretrovirals / V. Tozzi /| ArdivRes. £2010. +
9 < P.#190200. +DOI: 10.1016/j.antiviral.2009.09.001.

189.Tracy, T.S. Interindividual Variability in Cytochrome P450-Meddt Drug
Metabolism / T.S. Tracy, A.S. Chaudhry, B. Prasad [et al.] / Drug MBtapos.
+2016.+£9 < P.83438351. +DOI: 10.1124/dmd.115.067900.

190.UNAIDS. Global HIV & AIDS statisticstFact sheet [Electronic resource] // Joint
United Nations Programme on HIV/AIDS. + Mode of access:
https://www.unaids.org/en/resources/fact-sheet (date of acceb3:2025).

191.van Montfoort, J.E. Comparison of "type I" and "type II" organic catransport
by organic cation transporters and organic anion-transpgoygpeptides / J.E.
YDQ ORQWIRRUW 0 0O Qetdal] /+J.0Pharm&& VIEXpX Thet
2001.+9 < P.110415.

192.van Waterschoot, R.A. A critical analysis of the interplay betwegochrome
P450 3A and P-glycoprotein: recent insights from knoclamat transgenic mice /
R.A. van Waterschoot, A.H. Schinkel // Pharmacol. Re2011. + 9 < *
P. 390#410. +DOI: 10.1124/pr.110.002584.

193.van Waterschoot, R.A. Effects of cytochrome P450 3A (CYP3A) and the drL
transporters P-glycoprotein (MDR1/ABCB1) and MRP2 (ABCC2) on the
pharmacokinetics of lopinavir / R.A. van Waterschoot, R. ter Heingydgenaar
[et al.] // Br. J. Pharmacol+2010. + 9 < P+1224A4233. £ DOI:
10.1111/}.1476-5381.2010.00759.x.

194.Vella, S. The history of antiretroviral therapy and of its lenpentation in
resourcecOLPLWHG DUHDV RI WKH ZRUOG 6 [&HIQ/OD
AIDS. + 2012. £+ 9 < P. 12314241. = DOI:
10.1097/QAD.0b013e32835521a3.

195.Verbeeck, R.K. Pharmacokinetics and dosage adjustment in patimtisepatic
dysfunction / R.K. Verbeeck // Eur. J. Clin. Pharmac1008. + 9 < P.t
11474161. £DOI: 10.1007/s0022808-0553z.

196.WHO. Guideline: updates on the management of severe acutetmtaimun

infants and children [Electronic resourceGeneva: World Health Organization,



142

2013. £+Mode of accesdittps://www.who.int/publications/i/item/9789241506328
(date of access: 14.02.2025).

197.Wilde, M. Metabolic Pathways and Potencies of New Fentanyl Analdgs
Wilde, S. Pichini, R. Pacifici [et al.] // Front. Pharmac6R019. +V. 10. +P. 238.
+DOI: 10.3389/fphar.2019.00238.

198.Williams, PL. Growth and pubertal development in HIV-infected adoletscén
P.L. Williams, J. Jesson // Curr. Opin. HIV AID$%2018. + 9 < PATH
186. +DOI: 10.1097/COH.0000000000000450.

199.Williams, R.T. Metabolic Fate of Foreign Compounds and Toxi¢itR.T.
Williams // Arch. Environ. Health.£ 1963. V. 7. +P. 612620. + DOI:
10.1080/00039896.1963.10663590.

200.World Health Organization. Consolidated Guidelines on the dfsAntiretroviral
Drugs for Treating and Preventing HIV Infection: Recommendations Public
Health Approach [Electronic resourcelk 2nd ed. + Geneva: World Health
Organization, 2016. + Mode of access:
https://www.ncbi.nlm.nih.gov/books/NBK3742%date of access: 19.03.2026).

201.Yang, X. Incomplete immune reconstitution in HIV/AIDS patgenbn

antiretroviral therapy: Challenges of immunological non-redpo/ X. Yang, B.
Su, X. Zhang [et al.] // J. Leukoc. Biok2020. + 9 « Pi597612. +
DOI: 10.1002/JLB.4MR1019-189R.

202.Yoshida, K. Hepatic and intestinal drug transporters: predictionarfhydcokinetic
effects caused by drug-drug interactions and genetic polymorphi&. Yoshida,
K. Maeda, Y. Sugiyama // Annu. Rev. Pharmacol. Toxia013. V. 53. +P.
581612. £DOI: 10.1146/annurev-pharmtox-011112-140309.

203.Yu, X. The matrix protein of human immunodeficiency virus typse fequired for
incorporation of viral envelope protein into mature viriédns. Yu, X. Yuan, Z.
Matsuda [et al.] // J. Virol£1992. £9 < P.#9664971.

204.Zamek-Gliszczynski, M.J. Transporters in Drug Development: 20I8

Recommendations for Transporters of Emerging Clinical Importance / M.



143

Zamek-Gliszczynski, M.E. Taub, P.P. Chothe [et al.] // Clin. Pharmabel. &
2018.+9 < P.18890899. +DOI: 10.1002/cpt.1112.

205.Zanger, U.M. Cytochrome P450 enzymes in drug metabolism: regulaitigene
expression, enzyme activities, and impact of genetic variation / dakiger, M.
Schwab // Pharmacol. Thert 2013. = 9 < P+ 103441. £ DOI:
10.1016/j.pharmthera.2012.12.007.

206.Zhang,; 'LVFRUGDQW DVVRFLDWLRQV EHWZHEBRY&¢
of ritonavir-boosted protease inhibitors in AIDS clinic#ls group study A5146 /
X. Zhang, C. Tierney, M. Albrecht [et al.] // Ther. Drug Moni2013. + 9 <
2. *P. 209216. +DOI: 10.1097/FTD.0b013e318280d0ad.

207.Zhao, L. Paracetamol metabolism and related genetic differences / &, @Gha
Pickering // Drug Metab. Rev+2011. + 9 < P+ 41562. +DOI:
10.3109/03602532.2010.527984.

208.Ziegler, K. Decreased sensitivity of isolated hepatocytes fbaby rats, from
regenerating and from poisoned livers to phalloidin / Kgl&e E. Petzinger, E.
Grundmann [et al.] // Naunyn Schmiedebergs Arch. Pharmad®79. £V. 306,
< £. 295800. +DOI: 10.1007/BF00507117.



