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< h[ahj_ djZldh baeh`_gu ^Zggu_ ih fhe_dmeyjghc [bheh]bb� bffmgheh]bb b pblh]_g_lbd_

fgh`_kl\_gghc fb_ehfu� :gZebabjmxlky Zevl_jgZlb\gu_ \a]ey^u gZ klZ^bx gZqZeZ himohe_\hc

ljZgknhjfZpbb <�de_lhd� H[km`^Zxlky \hafh`gu_ ih^oh^u d ^Zevg_cr_fm bamq_gbx fgh`_kl�

\_gghc fb_ehfu�

<\_^_gb_� Fgh`_kl\_ggZy fb_ehfZ — <�de_lhqgZy

g_hieZaby� oZjZdl_jbamxsZyky wdkij_kkb_c �ij_�

bfms_kl\_ggh \ dhklghf fha]_� f_^e_ggh ijhebn_�

jbjmxsbo ieZafZlbq_kdbo de_lhd� \ujZ[Zlu\Zx�

sbo h]jhfgh_ dhebq_kl\h fhghdehgZevguo bffm�

gh]eh[mebgh\� AZ[he_\Zgb_ khijh\h`^Z_lky ^_kl�

jmdpb_c dhklghc ldZgb b g_baf_ggh ijb\h^bl d

e_lZevghfm bkoh^m�

Fgh`_kl\_ggZy fb_ehfZ khklZ\ey_l hdheh 1 %
\k_o g_hieZabc b hdheh 10—15 % himohe_c djh\_l�

\hjghc ldZgb [1]. ?x [he_xl \ hkgh\ghf ih`beu_

ex^b� bo kj_^gbc \hajZkl hdheh 70 e_l� b lhevdh \

2 % kemqZ_\ aZ[he_\Zxl ebpZ fheh`_ 40 e_l [2].
AZ[he_\Z_fhklv fgh`_kl\_gghc fb_ehfhc khklZ\�

ey_l 1,1 gZ 100 luk� q_eh\_d� Kj_^gyy ijh^he`b�

l_evghklv `bagb [hevguo 30 f_kyp_\ >�@�

AZ ihke_^gb_ 20—30 e_l mjh\_gv aZ[he_\Z_fh�

klb fgh`_kl\_gghc fb_ehfhc ihklhyggh m\_ebqb�

\Z_lky� Ijbq_f _]h jhkl g_ k\yaZg k memqr_gb_f

^bZ]ghklbdb� Ijbqbgu ih^h[gh]h y\e_gby g_ba\_�

klgu [1]. < gZklhys__ \j_fy kqblZxl� qlh g_khf�

g_gguf nZdlhjhf jbkdZ y\ey_lky bhgbabjmxsZy

jZ^bZpby� LZd� m ebp� i_j_`b\rbo Zlhfgmx [hf�

[Zj^bjh\dm� m jZ[hlgbdh\ Zlhfghc ijhfure_ggh�

klb hlf_qZ_lky klZlbklbq_kdb ^hklh\_jgh_ m\_ebq_�

gb_ mjh\gy aZ[he_\Z_fhklb fgh`_kl\_gghc fb_eh�

fhc >�@� <ebygb_ ^jm]bo nZdlhjh\� lZdbo dZd

g_dhlhju_ ijh^mdlu hj]Zgbq_kdhc obfbb� djZkdZ

^ey \hehk� ijh^mdlu j_abgh\h]h b l_dklbevgh]h

ijhba\h^kl\Z� ^j_\_kgZy b [mfZ`gZy iuev� f_g__

bkke_^h\Zgh� Ke_^m_l hlf_lblv lZd`_ ih\ur_ggmx

aZ[he_\Z_fhklv� gZ[ex^Z_fmx \ g_dhlhjuo wlgbq_�

© =� >� L?E?=??<� :� G� DHEBCQMD� F� <� >U;DH<�

K� K� F:EXL:� 1997.

kdbo ]jmiiZo� Z lZd`_ \ebygb_ ojhgbq_kdhc Zglb�

]_gghc klbfmeypbb ijb j_\fZlhb^ghf Zjljbl_ b

ojhgbq_kdbo [Zdl_jbZevguo bgn_dpbyo [1, 2, 6].
H[ahjgZy ebl_jZlmjZ ih fgh`_kl\_gghc fb_�

ehf_ \ hkgh\ghf ihk\ys_gZ debgbq_kdbf bkke_^h�

\Zgbyf b \hijhkZf l_jZibb [7—9]. <hijhku fhe_�

dmeyjghc iZlheh]bb hljZ`_gu agZqbl_evgh keZ[__�

< lh `_ \j_fy j_r_gb_ hkgh\guo \hijhkh\ fgh`_�

kl\_gghc fb_ehfu gZoh^blky \ jmke_ fhe_dmeyjgh�

]_g_lbq_kdbo� bffmgheh]bq_kdbo Zki_dlh\� hk\_�

s_gbx dhlhjuo b ihk\ys_g wlhl h[ahj�

GhjfZevgh_ jZa\blb_ <�de_ldb� Khaj_\Zgb_

<�de_ldb fh`gh mkeh\gh jZa^_eblv gZ g_kdhevdh

wlZih\� I_j\uc� \dexqZxsbc jZa\blb_ kl\heh\hc

de_ldb ^h klZ^bb aj_eh]h <�ebfnhpblZ� ijhbkoh^bl

\ dhklghf fha]_ \ ke_^mxs_f ihjy^d_� ij_�ijh�<�

jZggbc ijh�<� iha^gbc ijh�<� [hevrhc ij_�<�

fZeuc ij_�<� g_aj_euc <�ebfnhpbl� aj_euc <�

ebfnhpbl [10,11]. Ijb wlhf ijhbkoh^bl i_j_�

kljhcdZ ]_gguo we_f_glh\ ly`_euo p_i_c bffm�

gh]eh[mebgh\ k h[jZah\Zgb_f kgZqZeZ DHJH, Z aZ�

l_f VHDHJH kh_^bg_gbc [12] b wdkij_kkb_c

pblhieZafZlbq_kdhc ��p_ib �klZ^by ij_�<�de_l�

db�� >Ze__ i_j_kljZb\Zxlky ]_ggu_ k_]f_glu e_]�

dbo p_i_c bffmgh]eh[mebgh\ (VLJL), h[uqgh \

i_j\mx hq_j_^v i_j_kljZb\Zxlky $�p_ib� h[t_^b�

gyy k_]f_glu Vk b Jk [13,14]. IhdZaZgZ lZd`_

\hafh`ghklv g_aZ\bkbfhc i_j_kljhcdb ]_gh\ ly`_�

euo b e_]dbo p_i_c bffmgh]eh[mebgh\ [15]. De_l�

db� ijhr_^rb_ j_ZjZg`bjh\dm ]_gh\ bffmgh]eh[m�

ebgh\ b \uoh^ysb_ ba dhklgh]h fha]Z� g_kml f_f�

[jZghk\yaZggu_ IgM b �beb� IgD, bkihevam_fu_

dZd j_p_ilhju ^ey Zglb]_gh\� ©^_\kl\_ggu_ª� ihdh�

ysb_ky <�de_ldb �jbk� 1).
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Jbk� 1. KlZ^bb khaj_\Zgby b imlb fb]jZpbb ghjfZevghc <�de_ldb

<lhjhc wlZi gZqbgZ_lky k fhf_glZ� dh]^Z ihdh�

ysZyky <�de_ldZ ihiZ^Z_l gZ f_klh \klj_qb k
Zglb]_ghf \h \lhjbqguo ebfnhb^guo hj]ZgZo
�ebfnhmaeu� fbg^Zebgu� k_e_a_gdZ� i_c_jh\u [ey�
rdb� �jbk� 2). H[uqgh wlh ijhbkoh^bl q_j_a \_gm�
eu \ukhdh]h wg^hl_eby �<<W�� Ijhp_kk fb]jZpbb�

ih�\b^bfhfm� h[mkeh\e_g magZ\Zgb_f ki_pbnbq_�
kdbo <�de_lhqguo j_p_ilhjh\ ih\_joghklvx \_gm�
eyjgh]h wibl_eby \lhjbqguo ebfnZlbq_kdbo hj]Z�
gh\ [16, 17].

Kh^_j`Zsb_ ki_pbnbq_kdb_ bffmgh]eh[meb�

gh\u_ j_p_ilhju aj_eu_ <�ebfnhpblu \oh^yl \
[h]Zlmx L�de_ldZfb iZjZdhjlbdZevgmx ahgm� ]^_
hgb aZo\Zlu\Zxl b ijhp_kkbjmxl Zglb]_g [18].
G_dhlhju_ ba L�de_lhd \ wlhc ahg_ m`_ Zdlb\bjh�

\Zgu aZ kq_l \aZbfh^_ckl\by L�de_lhqgh]h j_p_i�

lhjZ k njZ]f_glhf Zglb]_gZ� Zkkhpbbjh\Zggh]h k
fhe_dmeZfb ]eZ\gh]h dhfie_dkZ ]bklhkh\f_klbfh�
klb II deZkkZ gZ Zglb]_g�ij_^klZ\eyxsbo de_ldZo
�^_g^jblguo de_ldZo� �jbk� 2, \�� <aZbfh^_ckl\b_
de_lhqguo j_p_ilhjh\ <� b L�de_lhd� Z lZd`_
\u^_ey_fu_ L�de_ldZfb pblhdbgu aZimkdZxl ijh�
]jZffm <�de_lhqghc ^bnn_j_gpbjh\db� h[mkeh\eb�

\Zxl ijh^mdpbx Zglbl_e b bffmggmx iZfylv�
< k_e_a_gd_ <�de_ldb i_j\hgZqZevgh ijhebn_�

jbjmxl \ L�de_lhqghc ahg_ �i_jbZjl_Zevghc ebf�

nhp^ghc ldZgb�� nhjfbjmy nhdmku Zglbl_e�k_dj_�
lbjmxsbo de_lhd beb fb]jbjmy \ [eb`Zcrbc
ebfnhb^guc nheebdme k h[jZah\Zgb_f aZjh^ur_�
\uo p_gljh\ [19].

IhiZ^Zy \ ebfnhb^gu_ nheebdmeu� <�de_ldb
\aZbfh^_ckl\mxl k nheebdmeyjgufb ^_g^jblgufb
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Jbk� 2. Imlb ijhoh`^_gby g_Zdlb\bjh\Zgguo <�de_lhd b nhjfbjh\Zgb_ aZjh^ur_\h]h p_gljZ \ oh^_ jZa\blby bffmggh]h hl\_lZ�

Z — imlb ihiZ^Zgby <�de_lhd \ ebfnZlbq_kdbc ma_e� [ — wlZiu nhjfbjh\Zgby aZjh^ur_\h]h p_gljZ \ oh^_ jZa\blby i_j\bqgh]h

bffmggh]h hl\_lZ� \ — \aZbfh^_ckl\b_ <�de_lhd� ^_g^jblguo de_lhd �>D� b L�de_lhd \ iZjZdhjlbdZevghc ahg_ �Zdlb\Zpby L� b <�

de_lhd� ; ] — nhjfbjh\Zgb_ l_fgbc ahgu �LA� aZ kq_l <�de_lhqgh]h jZafgh`_gby �bgbpbZpby khfZlbq_kdbo ]bi_jfmlZpbc�; ^ —
\aZbfh^_ckl\b_ <�de_lhd� nheebdmeyjguo ^_g^jblguo de_lhd �N>D� b L�de_lhd \ [ZaZevghc k\_lehc ahg_ �;KA� �hl[hj

\ukhdhZnnbgguo <�de_lhd b i_j_dexq_gb_ deZkkZ bffmgh]eh[mebgh\�; GA—gZjm`gZy ahgZ� NFA—nheebdmeyjgZy fZglbcgZy

ahgZ� HLF — hdjZrb\Z_fu_ ldZg_\u_ fZdjhnZ]b �j_ab^_glgu_ fZdjhnZ]b�

de_ldZfb g_dhklghfha]h\h]h ijhbkoh`^_gby� Wlh

\aZbfh^_ckl\b_ klbfmebjm_l ijhebn_jZpbx b ^bn�

n_j_gpbjh\dm <�de_lhd b h[_ki_qb\Z_l nhjfbjh�

\Zgb_ kljmdlmju aZjh^ur_\h]h p_gljZ� < ijhp_kk_

<�de_lhqghc ijhebn_jZpbb \gZqZe_ nhjfbjm_lky

l_fgZy ahgZ �LA� �jbk� 2, ]�� \dexqZxsZy <�p_gl�

jh[eZklu b j_ab^_glgu_ fZdjhnZ]b� < oh^_ khaj_�

\Zgby <�de_ldb gZijZ\eyxlky \ [ZaZevgmx k\_l�

emx ahgm �;KA� �jbk� 2, ^�� dhlhjZy kh^_j`bl

p_gljhpblu� ]mklmx k_lv nheebdmeyjguo ^_g^jbl�

guo de_lhd �N>D� b g_[hevrh_ dhebq_kl\h L�de_�

lhd� <hafh`gh� qlh \ ij_^_eZo [ZaZevghc k\_lehc

ahgu <�de_ldb ij_l_ji_\Zxl khfZlbq_kdb_ fmlZ�

pbb \ \ZjbZ[_evguo h[eZklyo ]_gh\ bffmgh]eh[m�

ebgh\� qlh agZqbl_evgh ih\urZ_l bo Znnbgbl_l d

Zglb]_gm [20—22]. Ihke_^mxsZy k_e_dpby ijb\h�

^bl d \u`b\Zgbx qZklb p_gljhpblh\ k\_lehc [Z²

aZevghc ahgu \ kemqZ_ k\yau\Zgby bo \ukhdhZn�

nbgguo IgM- beb &'���j_p_ilhjh\� HklZevgu_

<�de_ldb ij_l_ji_\Zxl Zihilha b \ha\jZsZxlky \

l_fgmx ahgm� ]^_ hgb ih]ehsZxlky j_ab^_glgufb

fZdjhnZ]Zfb [20, 23].
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Ijb mqZklbb nheebdmeyjguo ^_g^jblguo de_�
lhd� CD4+, CD40L+, L�de_lhd b \u^_ey_fuo bfb
pblhdbgh\ hlh[jZggu_ <�de_ldb i_j_oh^yl hl h[jZ�
ah\Zgby IgM d wdkij_kkbb ^jm]bo deZkkh\ bffmgh]�
eh[mebgh\ [20, 22 ].

>Zevg_cr__ khaj_\Zgb_ <�de_lhd \ de_ldb iZ�
fylb beb \ ieZafZlbq_kdb_ de_ldb hij_^_ey_lky�
\_jhylgh� \ ZibdZevghc k\_lehc ahg_ �:KA�� [h]Z�
lhc CD23+

�nReebd\eySgufb ^_g^jblgufb de_ldZ�
fb� ihkj_^kl\hf i_j_^Zqb \gmljbde_lhqguo kb]gZ�
eh\ q_j_a IL-1, CD23 b ^jm]b_ ih\_joghklgu_
<�de_lhqgu_ j_p_ilhju [20].

;hevrmx jhev \ khaj_\Zgbb <�de_lhd \h \lh�
jbqguo ebfnhb^guo hj]ZgZo b]jZ_l L²<�de_lhq�
gh_ CD40L—CD40 \aZbfh^_ckl\b_� kihkh[kl\mx�

s__ ijhp_kkZf khfZlbq_kdbo fmlZpbc� <�de_lhq�
ghc ijhebn_jZpbb� Znnbgghc k_e_dpbb b
i_j_dexq_gbx deZkkZ wdkij_kkbjm_fuo bffmgh]�
eh[mebgh\ [20—-24].

<Z`gh_ agZq_gb_ ^ey khaj_\Zgby b ijhebn_jZ�
pbb L� b <�de_lhd bf__l CD28--CD80 L²<�\aZb�
fh^_ckl\b_ [26], \_^ms__ d m\_ebq_gbx ijh^mdpbb
IL-2 b IL-4 L�de_ldZfb [25, 26], dhlhju_ aZgbfZ�
xl p_gljZevgh_ f_klh \ ijhp_kkZo L�de_lhqgh]h
jhklZ� khaj_\Zgby b nmgdpbhgbjh\Zgby� bgbpbbjm�
xl h[jZah\Zgb_ ^jm]bo pblhdbgh\� kihkh[kl\mxl
ijhebn_jZpbb <�de_lhd b bo ^bnn_j_gpbjh\d_ \
,J�k_dj_lbjmxsb_ de_ldb�

GZ lj_lv_f� aZ\_jrZxs_f wlZi_ <�de_lhqgh]h
khaj_\Zgby� ijhl_dZxs_f \ dhklghf fha]_� ijhbk�
oh^bl ij_\jZs_gb_ <�ebfnhieZafZlbq_kdbo de_�
lhd k gbadbf mjh\g_f k_dj_pbb bffmgh]eh[mebgh\
(1—10 i]�de

.
�� q� \ \ukhdhijh^mdlb\gu_ ieZafZ�

lbq_kdb_ de_ldb (100—5000 i]�de
.
�� q� [27]. <_�

^ms__ agZq_gb_ \ wlbo ijhp_kkZo ijbgZ^e_`bl
lZdbf pblhdbgZf� dZd IL-6 b� \hafh`gh� IL-10,
h[jZah\Zgb_ dhlhjuo hihkj_^m_lky \aZbfh^_ckl\b�
_f <�de_lhd k dhklghfha]h\uf fbdjhhdjm`_gb_f�
LZd� [ueh mklZgh\e_gh� qlh Z^]_aby fb_ehfguo
de_lhqguo ebgbc d we_f_glZf dhklghfha]h\hc
kljhfu aZimkdZ_l h[jZah\Zgb_ IL-6 kljhfZevgufb
de_ldZfb� qlh ih^l\_j`^Z_l [hevrmx nmgdpbh�
gZevgmx jhev fhe_dme Z^]_abb himohe_\uo de_lhd�
lZdbo dZd CD44, CD21, VLA4, VLA5, LFA-1,
ICAM-1, N-CAM [28, 29, 44], \ iZlhnbabheh]bb
fgh`_kl\_gghc fb_ehfu�

Pblh]_g_lbq_kdb_ baf_g_gby ijb fgh`_kl�
\_gghc fb_ehf_� GbadZy ijhebn_jZlb\gZy Zdlb\�
ghklv fb_ehfguo ieZafZlbq_kdbo de_lhd aZljm^�
gy_l dZjbhlbibq_kdbc ZgZeba ijb ^Zgghc iZlheh�
]bb� L_f g_ f_g__� gZ jZaguo klZ^byo [he_agb
ijb[ebabl_evgh \ 18 % kemqZ_\ [ueb mklZgh\e_gu
jZaebqgu_ ]_g_lbq_kdb_ gZjmr_gby [30].

;hevrh_ jZaghh[jZab_ hibkZgguo ]_g_lbq_�

kdbo hldehg_gbc ^Z_l hkgh\Zgb_ kqblZlv� qlh� ih�
\b^bfhfm� [hevrbgkl\h ba gbo g_ y\ey_lky hij_^_�
eyxsbf \ jZa\blbb iZlheh]bq_kdh]h ijhp_kkZ� GZ�
b[he__ qZklh gZ[ex^Zxlky Z[_jjZpbb ��c ojhfhkh�
fu �^h 50 % \k_o \uy\e_gguo gZjmr_gbc� b ���c
ojhfhkhfu (25 %) [31]. GZjmr_gby \ ��c ojhfh�
khf_ aZljZ]b\Zxl h[eZklb (p11—21) b (q25) b
gZ[ex^Zxlky ijb ^jm]bo jZdh\uo aZ[he_\Zgbyo� g_
y\eyykv ki_pbnbq_kdbfb ^ey fgh`_kl\_gghc fb_�
ehfu [32]. Baf_g_gby \ ���c ojhfhkhf_ aZljZ]b\Z�
xl h[eZklb ]_gh\ ly`_euo p_i_c bffmgh]eh[meb�
gh\ (q32), \h\e_dZy \ ljZgkehdZpbx ��x ojhfhkhfm
t(8;14) (q24;q32) k i_j_ghkhf c-myc�ehdmkZ >��@�

���x ojhfhkhfm t(11;14) (q12;q32) k mqZklb_f
bcl-1�ehdmkZ� ���x ojhfhkhfm t(14; 18) (q32; q21) k
i_j_f_s_gb_f bcl-2�ehdmkZ gZ ���x ojhfhkhfm [1 ].

Kljmdlmjgu_ baf_g_gby \ ehdmkZo k�lmk� bcl-1,
bcl-2 h[gZjm`_gu g_ [ueb [1, 34].

M 10 % [hevguo \uy\e_gu gZjmr_gby \ ��c
ojhfhkhf_ (6q), dhjj_ebjmxsb_ k m\_ebq_gb_f
mjh\gy nZdlhjZ Zdlb\Zpbb hkl_hdeZklh\ b k ijh�
^mdpb_c himohe_\h]h g_djhagh]h nZdlhjZ (TNF)
[1]. Hlghkbl_evgh qZklh gZ[ex^Zxlky Z[_jjZpbb
��c ojhfhkhfu (7q), hij_^_eyxsb_ jZa\blb_ fgh�
`_kl\_gghc e_dZjkl\_gghc mklhcqb\hklb [1]. M
20 % iZpb_glh\ k fgh`_kl\_gghc fb_ehfhc gZ�
[ex^Zxlky fmlZpbb ]_gZ j�� \ ��f b ��f wdahgZo�
ij_^klZ\e_ggu_ ij_bfms_kl\_ggh ljZgabpbyfb
G:C gZ :�L [35]. AgZqbl_evgh qZs_ gZ[ex^Zxlky
fmlZpbb \ ras-]_g_ �\ 47 % kemqZ_\�� aZljZ]b\Zx�

sb_ 12, 13 b ���c dh^hgu ]_gh\ D� beb N-ras [35,
36]. Djhf_ lh]h� ih\ur_ggZy wdkij_kkby p21-Ras-
[_edZ gZ[ex^Z_lky \ agZqbl_evghf qbke_ kemqZ_\
ijb fgh`_kl\_gghc fb_ehf_ [37].

BgZdlb\Zpby himohe_\uo kmij_kkhjguo ]_gh\
b Zdlb\Zpby de_lhqguo ijhlhhgdh]_gh\ \ke_^kl\b_
wlbo ]_g_lbq_kdbo baf_g_gbc \_^_l� ih�\b^bfhfm�
d bgbpbZpbb b ijh]j_kkbb himohe_\h]h jhklZ�

LZd� mklZgh\e_gh� qlh fmlZpbb ras-]_gh\
mf_gvrZxl ^hex de_lhd� ij_l_ji_\Zxsbo Zihi�
lha� ijb\h^yl d ,/���g_aZ\bkbfhfm himohe_\hfm
jhklm� h]jZgbqb\Zxl kl_i_gv ^bnn_j_gpbjh\db
fb_ehfguo ieZafZlbq_kdbo de_lhd� ihgb`Zxl \hk�
ijbbfqb\hklv d obfbhl_jZibb b b]jZ_l \Z`gmx
jhev gZ l_jfbgZevghc klZ^bb [he_agb [35,36].
FmlZpby himohe_\h]h kmij_kkhjgh]h ]_gZ j�� lZd�
`_ khijy`_gZ k ijh]j_kkbjh\Zgb_f himohe_\h]h
jhklZ� lZd dZd \ 45 % kemqZ_\ gZ[ex^Z_lky gZ
Z]j_kkb\ghc klZ^bb fgh`_kl\_gghc fb_ehfu [34,
35]. M 70—80 % [hevguo k fgh`_kl\_gghc fb_eh�
fhc hlf_qZxlky lZd`_ fmlZpbb \ ]_g_ j_lbgh[eZ�
klhfu� hij_^_eyxs_f� dZd ba\_klgh� [ehdbjh\Zgb_
i_j_oh^Z hl G1- d 6�nZa_ de_lhqgh]h pbdeZ [68 ].

< himohe_\hf iZlh]_g_a_ hij_^_e_ggmx jhev�
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ih�\b^bfhfm� b]jZ_l ]bi_jwdkij_kkby k�lmk�]_gZ�

hgZ oZjZdl_jgZ ^ey 25 % kemqZ_\ fgh`_kl\_gghc

fb_ehfu b� \hafh`gh� h[mkeh\e_gZ baf_g_gbyfb

0/9,���ehdmkZ� hlklhys_]h gZ 20 luk� i� g hl

3'�dhgpZ ]_gZ k�lmk b ijbqZklgh]h d ljZgkdjbipb�

hgghc j_]meypbb [34]. GZjy^m k Zdlb\ghc wdkij_k�

kb_c k�P\F�y^_jgh]h ijhl_bgZ fb_ehfgu_ ieZafZ�

lbq_kdb_ de_ldb oZjZdl_jbamxlky gbadbf kh^_j`Z�

gb_f Ki-67, kem`Zs_]h ihdZaZl_e_f Zdlb\ghklb

kbgl_aZ >GD \ de_ld_� Wlh k\b^_l_evkl\m_l h

jZgg_c G0/G1�nZa_ de_lhqgh]h pbdeZ b h[tykgy_l

gbadmx ijhebn_jZlb\gmx Zdlb\ghklv ieZafZlbq_�

kdbo himohe_\uo de_lhd [1].
Fb_ehfgu_ de_ldb oZjZdl_jbamxlky ih\ur_g�

ghc wdkij_kkb_c Bcl-2�fblhohg^jbZevgh]h [_edZ�

dhlhjuc� dZd b 5DV�[_edb� ij_^hl\jZsZ_l Zihilha

himohe_\uo de_lhd b h[_ki_qb\Z_l bo ij_bfms_kl�

\_ggh_ \u`b\Zgb_ ih kjZ\g_gbx k ghjfZevgufb

dhklghfha]h\ufb we_f_glZfb [ 1, 38 ].
<Z`ghc hkh[_gghklvx fb_ehfgh]h dehgZ y\ey�

_lky ]bi_jwdkij_kkby mdr-1-]_gZ. ?]h ijh^mdl —
f_f[jZgguc p�]ebdhijhl_bg� mqZkl\mxsbc \ :LJ�

aZ\bkbfuo ijhp_kkZo \u\_^_gby e_dZjkl\_gguo

ij_iZjZlh\ ba de_ldb b l_f kZfuf h[_ki_qb\Zx�

sbc ijbkmsmx himohe_\hfm dehgm fgh`_kl\_ggmx

e_dZjkl\_ggmx mklhcqb\hklv [1].
< p_ehf jhev ]_g_lbq_kdbo baf_g_gbc \ jZa\b�

lbb iZlheh]bq_kdh]h ijhp_kkZ hklZ_lky ^h dhgpZ g_

\uykg_gghc� Gh bo \ukhdZy qZklhlZ b dhjj_eypby

k bgbpbZpb_c b ijh]j_kkb_c himoe_\h]h jhklZ k\b�

^_l_evkl\mxl h ijbqZklghklb wlbo baf_g_gbc d

aehdZq_kl\_gghc ljZgknhjfZpbb GZ ijZdlbd_ lZ�

db_ ]_g_lbq_kdb_ baf_g_gby fh]ml kem`blv ^hihe�

gbl_evgufb nZdlhjZfb ijh]ghah\ ^ey fgh`_kl\_g�

ghc fb_ehfu�

MqZklb_ pblhdbgh\ \ jZa\blbb himohe_\h]h

ijhp_kkZ� MqZklb_ jZaebqguo pblhdbgh\ \ jhkl_ b

jZa\blbb himohe_\h]h dehgZ� Z lZd`_ \ fZgbn_klZ�

pbb debgbq_kdbo kbfilhfh\ ieZafhpblhfu \ ih�

ke_^gb_ ]h^u [ueh h[t_dlhf bgl_gkb\guo bkke_^h�

\Zgbc� <Z`g_cr_c oZjZdl_jbklbdhc fgh`_kl\_g�

ghc fb_ehfu y\eyxlky ihjZ`_gby dhklghc ldZgb

eb[h \ j_amevlZl_ g_ihkj_^kl\_gghc Zdlb\Zpbb hk�

l_hdeZklh\ himohe_\ufb de_ldZfb� eb[h ihkj_^kl�

\hf klbfmeypbb bfb hkl_hdeZklh\� fZdjhnZ]h\ beb

^jm]bo kljhfZevguo de_lhd �jbk� 3) [39].
Fb_ehfgu_ de_ldb b himohe_\h_ fbdjhhdjm�

`_gb_ Zdlb\gh h[jZamxl lZdb_ pblhdbgu� dZd IL-6,
,/���� 71)� >��@� b]jZxsb_l ]eZ\gmx jhev \

i_j_kljhcdZo dhklghc ldZgb b \uau\Zxl ]bi_j�

dZevp_fbx in vivo [41 J.
<_^ms__ agZq_gb_ ^ey dhklghc j_ahj[pbb bf_�

_l� ih�\b^bfhfm� ,/�O�� ihkdhevdm kihkh[ghklv km�

i_jgZlZglZ himohe_\uo de_lhd Zdlb\bjh\Zlv hkl_�

hdeZklu aZf_lgh ihgb`Z_lky lhevdh ihke_ ^h[Z\e_�

gby Zglb�,/�O� fhghdehgZevguo Zglbl_e d IL-1�
[42, 43].

Ihfbfh wlh]h� IL-1 y\ey_lky kbevguf fblh]_�

ghf ^ey himohe_\h]h dehgZ b dhhj^bgbjm_l h[jZah�

\Zgb_ ^jm]bo pblhdbgh\� IL-4, IL-5, IL-6 [1, 40 ].
KZfb `_ hkl_h[eZklu fh]ml ih^^_j`b\Zlv him�

ohe_\uc jhkl h[jZah\Zgb_f pblhdbgh\ Gpl30-ce-
f_ckl\Z� Z bf_ggh� LIF, 1L-11, OSM, IL-6, sIL-6R
[27, 29, 41], qlh k\b^_l_evkl\m_l h ©ihjhqghf

djm]_ª� \ dhlhjuc \h\e_dZxlky fb_ehfgu_ b dhkl�

gu_ de_ldb�

IL-6 — ]eZ\guc jhklh\hc nZdlhj ^ey himohe_�

\uo de_lhd� <hijhk h[ bklhqgbd_ IL-6 hklZ_lky

kihjguf� Kms_kl\mxl klhjhggbdb dZd Zmlhdjbg�

ghc [30], lZd b iZjZdjbgghc [27, 34] klbfmeypbb

himohe_\h]h jhklZ� <hafh`gh� ijhebn_jZpby fb_�

ehfguo de_lhd m vivo ih^^_j`b\Z_lky dZd wdah��

lZd b wg^h]_gguf IL-6 [28 ]. < ghjf_ IL-6 \

hkgh\ghf h[jZam_lky fhghpblZfb� nb[jh[eZklZfb

b L�de_ldZfb [1, 34].
>ey khaj_\Zgby b ^bnn_j_gpbjh\db ghjfZev�

guo <�de_lhd gm`gu jZaebqgu_ pblhdbgu� ?keb

IL-2, IL-3, IL-4, IL-10 lj_[mxlky ^ey <�de_lhqghc

ijhebn_jZpbb b ^bnn_j_gpbjh\db \ ebfnhb^guo

nheebdmeZo [27], lh \ dhklghf fha]_ IL-6 y\ey_lky

]eZ\guf nZdlhjhf ijhebn_jZpbb ieZafh[eZklh\ b

bo hdhgqZl_evgh]h khaj_\Zgby \ ,J�k_dj_lbjmxsb_

<�de_ldb [1, 27]. IL-6 bf__l \Z`gh_ agZq_gb_ ^ey

iZlhnbabheh]bb fb_ehfu� lZd dZd himohe_\u_

de_ldb g_ kihkh[gu ^bnn_j_gpbjh\Zlvky \ \ukhdh�

ijh^mdlb\gu_ ieZafZlbq_kdb_ de_ldb� Mjh\_gv Ig-
k_dj_pbb m lZd gZau\Z_fuo aj_euo fb_ehfguo

de_lhd ih kjZ\g_gbx k ghjfZevgufb ieZafZlbq_�

kdbfb de_ldZfb hq_gv gbadbc (7 i]�de
.
�� q ih

kjZ\g_gbx k 100—5000 i]�de
.
�� q� [27]. Wlh�

\b^bfh� fh`gh h[tykgblv gZjmr_gb_f \ p_ib IL-6-
hihkj_^h\Zgghc i_j_^Zqb \gmljbde_lhqgh]h kb]gZ�

eZ [27]. IL-6 — hkgh\ghc nZdlhj ijhebn_jZpbb

fb_ehfgh]h dehgZ� ihkdhevdm ijbf_g_gb_ fhgh�

dehgZevguo Zglbl_e d IL-6 hdZau\Z_l \j_f_gguc

ijhlb\hhimohe_\uc wnn_dl [27, 45].
K\yau\Zgb_ CD40—CD40L \ oh^_ L²<�de_�

lhqgh]h \aZbfh^_ckl\by m\_ebqb\Z_l k_dj_pbx IL-
6 himohe_\ufb b ghjfZevgufb <�de_ldZfb� < lh

`_ \j_fy k\yau\Zgb_ IL-6 k IL-6K \_^_l d nhknh�

jbebjh\Zgbx CD40 b d ihke_^mxs_c ,/���k_dj_�

pbb [24], l� _� IL-6 hihkj_^h\Zggh mqZkl\m_l \

ijhp_kkZo� aZimkdZ_fuo &'��²&'��/�\aDbfR^Hc�

kl\b_f� Z bf_ggh� klbfmeypbb <�de_lhqghc ijheb�

n_jZpbb� ij_^hl\jZs_gbb <�de_lhqgh]h ZihilhaZ�

i_j_dexq_gbb deZkkh\ Ig, wdkij_kkbb f_f[jZgguo

j_p_ilhjh\ [20, 25].
<u^_e_gb_ IL-6 kljhfZevgufb de_ldZfb b L�
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ebfnhpblZfb klbfmebjm_lky h[jZah\Zgb_f IL-1�
71)� fb_ehfgufb de_ldZfb ih ijbgpbim ihab�

lb\ghc h[jZlghc k\yab [1, AH@�

>Zggu_ h \ebygbb 7*)� gZ himohe_\uc jhkl

g_h^ghagZqgu� K h^ghc klhjhgu� 7*)� ih^Z\ey_l

wdkij_kkbx CD23, ih\_joghklguo Ig b ljZgkn_jjb�

gh\uo j_p_ilhjh\ (TfR) m ghjfZevguo b himohe_�

\uo <�de_lhd [47] b l_f kZfuf ij_iylkl\m_l

<�de_lhqghc ijhebn_jZpbb b ,J�k_dj_pbb� < lh `_

\j_fy mklZgh\e_gh� qlh fZeb]gbabjh\Zggu_ de_ldb

g_qm\kl\bl_evgu d 7*)� dZd bg]b[blhjm himohe_�

\h]h jhklZ� Bf_xlky ^Zggu_� qlh 7*)� mkbeb\Z_l

k_dj_pbx IL-6 dhklghfha]h\hc kljhfhc b fb_ehb^�

gufb de_ldZfb \ hl\_l gZ bo Z^]_abx [28] b

ih^^_j`b\Z_l ijhp_kku Zglbh]_g_aZ \h \j_fy him�

ohe_\h]h jhklZ [46 ].
Hij_^_e_ggh_ agZq_gb_ \ iZlhnbabheh]bb fb�

_ehfu bf__l IL-8. Dhklghfha]h\Zy kljhfZ fb_ehf�

guo [hevguo h[jZam_l [hevr__ dhebq_kl\h IL-8,
q_f ghjfZevgu_ fhghpblu b nb[jh[eZklu [45],
lZd dZd IL-8 y\ey_lky o_fhZlljZdlZglhf ^ey g_cl�

jhnbeh\ b L�de_lhd� hg fh`_l \uau\Zlv fb]jZpbx

fb_ehfguo ij_^r_kl\_ggbdh\ \ kljhfZevgu_ h[eZ�

klb k \ukhdbf mjh\g_f ,/���k_dj_pbb� qlh \_^_l d

bo Zdlb\ghc ijhebn_jZpbb [45].
LZdb_ pblhdbgu� dZd IL-3, GM-CSF, G-CSF

[27, 40], ih�\b^bfhfm g_ b]jZxl agZqbl_evghc

jheb \ iZlhnbabheh]bb fgh`_kl\_gghc fb_ehfu in
vivo, ohly b y\eyxlky jhklh\ufb nZdlhjZ leb ^ey

fb_ehfguo de_lhqguo ebgbc�

Ij_^iheZ]Z_fZy klZ^by himohe_\hc ljZgk�

nhjfZpbb <�de_lhd� DZd m`_ mihfbgZehkv� jZa\b�

lb_ ieZafZlbq_kdhc de_ldb gZqbgZ_lky \ dhklghf

fha]_� ijh^he`Z_lky \ i_jbn_jbq_kdbo ebfnhb^�

guo ldZgyo �i_c_jh\uo [eyrdZo� ebfnZlbq_kdbo

maeZo� k_e_a_gd_� b aZdZgqb\Z_lky \ dhklghf fha]_

h[jZah\Zgb_f dehgZ� Zdlb\gh k_dj_lbjmxs_]h Zg�

lbl_eZ� IjhkljZgkl\_ggZy ijhly`_gghklv \ jZa\b�

lbb <�de_ldb aZljm^gy_l h^ghagZqgh_ hij_^_e_gb_

wlZiZ ij_\jZs_gby ghjfZevghc de_ldb \ himohe_�

\mx� Hl\_l gZ wlhl \hijhk bf__l g_ lhevdh l_hj_�

lbq_kdbc bgl_j_k� gh ijbh[j_lZ_l b ijZdlbq_kdmx

agZqbfhklv \ k\yab k \hafh`ghklvx bkihevah\ZgZ

dhklgh]h fha]Z ^ey ZmlhljZgkieZglZpbb m [hevgu!

fgh`_kl\_gghc fb_ehfhc�

< gZklhys__ \j_fy kms_kl\mxl ^\_ lhqdb aj_�

gby gZ wlm ijh[e_fm� < h^ghc ba gbo ihklmebjm_l�

ky iheh`_gb_ h lhf� qlh ij_\jZs_gb_ \ himohe_�

\mx de_ldm ijhbkoh^bl �gZqbgZ_lky� \ fZeh^bnn_�

j_gpbjh\Zgghc <�de_ld_ beb ^Z`_ \ kl\heh\h�

de_ld_ [48, 49]. GZebqb_ jh^kl\_ggh]h IgM, wdk�

ij_kkbjm_fh]h ij_�< b de_ldZfb fb_ehfu� jZk�

kfZljb\Z_lky dZd ^hdZaZl_evkl\h kms_kl\h\Zgb_

lZdh]h ij_^r_kl\_ggbdZ [48, 50]. Djhf_ lh]h� ih�

dZaZgZ wdkij_kkby fb_ehfgufb de_ldZfb Zglb]_

gh\ jZggbo klZ^bc jZa\blby <�ebfnhpblh\ [51,
52]. < ^h[Z\e_gb_ d wlhfm de_ldb i_jbn_jbq_kdhc

djh\b qZklh g_kml ki_pbnbq_kdmx IgH�i_j_kljhcdm

oZjZdl_jgmx ^ey fb_ehfgh]h dehgZ [53, 54]. :gZeba

]bi_j\ZjbZ[_evguo mqZkldh\ ly`_euo p_i_c

bffmgh]eh[mebgh\� ijh\_^_gguc \ wlbo jZ[hlZo

ihdZaZe� qlh <�de_ldb dhklgh]h fha]Z [hevguo

fgh`_kl\_gghc fb_ehfhc� kh^_j`Zsb_ ljZgkdjbi

lu �� b /�p_i_c bffmgh]eh[mebgh\� g_kml jh^kl

\_ggu_ fb_ehfghfm dehgm ghke_^h\Zl_evghkl�

CDR3. Wlb ^Zggu_� ih fg_gbx Z\lhjh\� k\b^_l_ev

���
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kl\mxl h gZebqbb jZggbo� g_ ijhr_^rbo dhglZdlZ

k Zglb]_ghf� himohe_\uo ij_^r_kl\_ggbdh\� ohly

bf_ggh himohe_\Zy ijbjh^Z wlbo dehgh\ g_ mklZ�

gZ\eb\ZeZkv�

<k_ i_j_qbke_ggu_ ^Zggu_� k\b^_l_evkl\mx�

sb_ h jZgg_c fZeb]gbaZpbb <�de_ldb� hkiZjb\Z�

xlky \ ihke_^mxsbo jZ[hlZo� IhdZaZgh� qlh Zglb�

b^bhlbibq_kdb_ Zglbl_eZ g_ \k_]^Z ki_pbnbqgu

lhevdh d fb_ehb^ghfm dehgm� djhf_ lh]h� \hafh`�

gh ^Z`_ \aZbfh^_ckl\b_ k bffmgh]eh[mebgZfb —
ijhba\h^gufb jZaebqguo VH�]_gh\ m [hevguo fgh�

`_kl\_gghc fb_ehfhc [57], Z lZd`_ g_ki_pbnbq_�

kdh_ k\yau\Zgb_ fb_ehfguo [_edh\ k

)F�j_p_ilhjZfb ghjfZevguo ebfnhpblh\ i_jbn_�

jbq_kdhc djh\b [58]. >hklZlhqgh keh`gh ^h[blvky

ki_pbnbqghklb \aZbfh^_ckl\by Zglbl_e� qlh h[mk�

eh\e_gh g_ki_pbnbq_kdbf k\yau\Zgb_f k g_dhlh�

jhc qZklvx ghjfZevguo <�de_lhd [59, 60].
GZebqb_ jZggbo Zglb]_gh\ gZ fb_ehfguo

de_ldZo h[tykgy_lky bo Z[_jjZglguf i_j_`b\Zgb�

_f� dZd� gZijbf_j� gZ[ex^Z_fuo gZ ghjfZevguo

ieZafZlbq_kdbo de_ldZo fZjd_jh\ CD13, CD33
[61].

GZb[he__ \_kdbf ^hdZaZl_evkl\hf \ ihevam

lh]h� qlh hkgh\gZy fZeb]gbaZpby ijhbkoh^bl \

<�de_ldZo� m`_ ijhr_^rbo dhglZdl k Zglb]_ghf b

klZ^bx ]bi_jfmlbjh\Zgby \ aZjh^ur_\hf p_glj_�

kem`Zl jZ[hlu [62, 63 ].
Ijh\_^_gguc \ wlbo jZ[hlZo ZgZeba 9�h[eZklb

IgH [hevguo fgh`_kl\_gghc fb_ehfhc k ihfhsvx

VH b KH�ki_pbnbq_kdbo ijZcf_jh\ ihdZaZe� qlh

kj_^g__ qbkeh gmde_hlb^guo aZf_g khklZ\ey_l ijb�

[ebabl_evgh 8,2 %, beb \ kj_^g_f 24 fmlZpbb \

dZ`^hf VH�k_]f_gl_� ijbq_f aZf_gu gmde_hlb^h\

[ueb gZb[he__ \ujZ`_gu \ &'5�h[eZklyo� KjZ\gb�

\Zy jy^ dehgh\� Z\lhju ihdZaZeb� qlh \h \k_o

fb_ehfguo dehgZo dhebq_kl\h fmlZpbc agZqbl_ev�

gh ij_\hkoh^bl lZdh\h_ fmlZpbc 9�'�-�h[eZklb m

dehgh\� g_ ijhr_^rbo klZ^bb aZjh^ur_\h]h ]bi_j�

fmlbjh\Zgby� Lh _klv ieZafZlbq_kdb_ de_ldb \k_o

bkke_^h\Zgguo h[jZaph\ h[yaZl_evgh ijhoh^beb

q_j_a aZjh^ur_\uc p_glj� :gZeba g_kdhevdbo ijh�

kbd\_gbjh\Zgguo ihke_^h\Zl_evghkl_c h[jZaph\

h^gh]h iZpb_glZ� [hevgh]h fgh`_kl\_gghc fb_eh�

fhc� g_ h[gZjm`be hlebqbc \ i_j\bqghc kljmdlmj_

VH�h[eZklZ� ^jm]bfb keh\Zfb� hkgh\gh_ ©himohe_�

\h_ª baf_g_gb_ ijhbahreh ihke_ ijhoh`^_gby klZ�

^bb ©]bi_jfmlbjh\Zgbyª�

LZdbf h[jZahf� \ gZklhys__ \j_fy ^hfbgbjm_l

iheh`_gb_ h lhf� qlh ]eZ\gh_ ljZgknhjfZpbhggh_

kh[ulb_ ijhbkoh^bl \ de_ldZo� m`_ ijhr_^rbo

dhglZdl k Zglb]_ghf gZ klZ^bb ]bi_jfmlbjh\Zgby \

aZjh^ur_\uo p_gljZo� < lh `_ \j_fy g_evay ihe�

ghklvx bkdexqblv gZebqb_ ^hihegbl_evguo ]_g_�

lbq_kdbo baf_g_gbc b gZ jZggbo klZ^byo jZa\blby

<�de_ldb� kihkh[kl\mxsbo \ ^Zevg_cr_f j_ZebaZ�

pbb ihegh]h himohe_\h]h n_ghlbiZ�

AZdexq_gb_� Fgh`_kl\_ggZy fb_ehfZ [ueZ

h^gbf ba i_j\uo g_hieZklbq_kdbo aZ[he_\Zgbc k

oZjZdl_jguf [bhobfbq_kdbf fZjd_jhf� h^ghjh^�

guf ih kljmdlmj_ k fhghdehgZevguf ©bffmgh]eh�

[mebghfª� Wlhl nZdl ku]jZe agZqbl_evgmx jhev \

bamq_gbb kljmdlmju bffmgh]eh[mebgh\� ihkem`be

hlijZ\ghc lhqdhc gZ gZqZevguo wlZiZo bamq_gby

fgh`_kl\_gghc fb_ehfu�

Ke_^m_l� h^gZdh� ijbagZlv� qlh \ gZklhys__

\j_fy� g_kfhljy gZ h[beb_ bgnhjfZpbb� ihk\ys_g�

ghc fgh`_kl\_gghc fb_ehf_� hkgh\gu_ wlZiu \ha�

gbdgh\_gby b jZa\blby aZ[he_\Zgby hklZxlky g_�

\uykg_ggufb� Wlh� \ k\hx hq_j_^v� hij_^_ey_l

g_\ukhdmx wnn_dlb\ghklv l_jZi_\lbq_kdbo ih^oh�

^h\� G_dhlhjuc ijh]j_kk \ ihgbfZgbb fgh`_kl\_g�

ghc fb_ehfu gZf_lbeky \ ihke_^g__ \j_fy� dh]^Z

\uykgbeZkv \Z`gZy jhev IL-6 \ iZlh]_g_a_ aZ[he_�

\Zgby� Z lZd`_ [ue mklZgh\e_g wlZi <�de_lhqghc

ljZgknhjfZpbb� Wlb ^Zggu_ h]jZgbqb\Zxl h[eZklv

ihbkdZ b iha\heyxl k\yaZlv \ h^gm p_ihqdm jZajha�

g_ggu_ nZdlu� dZd wlh bf__l f_klh ijb jy^_

^jm]bo g_hieZklbq_kdbo aZ[he_\Zgbc djh\b� bf_x�

sbo oZjZdl_jgu_ pblh]_g_lbq_kdb_ baf_g_gby [18,
64—68]. Hlkmlkl\b_ lZdh\uo h[mkeh\eb\Z_l ihbkd

^jm]bo f_lh^h\� <_jhylgh� jZaghh[jZagu_ ih^oh^u

d \hkkha^Zgbx j_p_ilhjgh�i_j_^Zxsbo a\_gv_\ ^ey

IL-6, Fas, CD40, bcl-2 b l� i� jZkrbjyl ihgbfZgb_

ijbjh^u fgh`_kl\_gghc fb_ehfu� ijb[ebabl jZa�

jZ[hldm wnn_dlb\guo f_lh^h\ e_q_gby�

=� >� L_e_]_}\� :� F� Dhe�cqmd� F� <� >b[dh\� K� K� FZexlZ

Fhe_dmeyjg� hkgh\b fgh`bggh� f�}ehfb

J_axf_

< h]ey^� dhjhldh i�^kmfh\Zgh ^Zg� a fhe_dmeyjgh� [�heh]���

�fmgheh]�� � pblh]_g_lbdb fgh`bggh� f�}ehfb� IjhZgZe�ah\Zgh

Zevl_jgZlb\g� ih]ey^b gZ klZ^�x ihqZldm imoebggh� ljZgk�

nhjfZp�� %�de�lbg� H[]h\hjxxlvky fh`eb\� i�^oh^b ^h ih�

^Zevrh]h \b\q_ggy fgh`bggh� f�}ehfb�

G. D. Telegeev, :� N. Koliychuk, F� V. Dybkov, S. S. Maliuta

Molecular basis of multiple myeloma

Summary

The review summarizes the recent data on molecular biology,
immunology and cytogenetics of multiple myeloma. Different views
on the beginning stage of < cells tumor transformation is analyzed.
The potential approach to further study of multiple myeloma is also
disscussed.
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