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DHJIOTeHHble BUPYChl B reHOMe 4eJjlOBeKa U INPUMAaTOB IIpe.-
CTaBJIeHbl MHO)XeCTBEHHBIMHU KOMUAMU. DKCIPECCUS] FHJIOTeH-
HBIX PeTPOBUPYCOB CBOWCTBEHHA NPEUMYIeCTBEHHO IIalieHTe.
BkJiazi reHOB SH/IOTeHHBIX PETPOBUPYCOB B pa3BUTHE U (PyHK-
MY TJTaleHThl CBSI3aH ¢ MOpdOreHe30M U reHeTUYeCKUM KOH-
TPOJIEM MMMYHOCYTIPeCCUU, HeOOXOAMMOH it 3alIUThI TI0fA
OT WMMYHOJIOTUYECKUX KOHQIMKTOB C MaTePUHCKOM MMMYH-
HOM CHCTEeMOH.




BepeMEHHOCTb — COCylIeCTBOBaHUE
ABYX WHJAVUBUJYYMOB, IJIaBHO€ MUCIIbITA-
HHe HMMYHHOﬁ CHUCTEMBEI.

[ToueMy OepeMEHHOCTb He MOXeT
OCYIIeCTBUTLCSA 6€3 SHJOTeHHBIX PeTpo-
BUPYCOB?

Aemop

Can Viruses Make Us Human?

Luis P.Villarreal

BonbIIMHCTBO M3 HAC JjajeKu OT IIo-
HUMaHUA BCed ipaMbl, CBS3aHHOU ¢ Ha-
M POXKJeHneM — 3Ta KHWUTa MPUOJIH-
3UT HAC K pasrajike He TOJILKO Hallero
POXIeHus, HO U IPOUCXOXK/IeHUS.

Om ceoezo umeru u umeru d8yx moux Gpamoes
noceawaro

naweu mame — Ianune Ipuzopvesrne Kucenesot,
UbUM NPU3BAHUEM ObLILO0 CAMOE B03BbIUEHHOE U
CAMOOMBEPIHCEHHOE MATNEPUHCINEO.

Aemop



DTa KHWUIa SIBJISETCS MOMBITKONW PACCMOTPEHHUSI OfHOW U3
HauboJiee CJIOKHBIX MPOo6IeM GHOIIOTUY YesloBeKa: PobIeMbl
VMMMYHHUTETa TIpU OepeMeHHOCTH C TOYKM 3PeHUS BUPYCHBIX
MHQEKIU, CTONb TyOMTENbHBIX Ui OepeMeHHbIX JKEeHIIVH.
OnHaKO paccMOTpeHHe 3TOW MpoOJeMbl HeM30eXHO MPHBO-
IWUT HAC K OCO3HAHMIO BaXHENIIeW POJIM 3HJOTeHHBIX BUDY-
COB B HallleM TreHOMEe He TOJbKO B TeHeTHYeCKOM KOHTpOJie
GepeMeHHOCTH, HO ¥ HallleM MPOUCXOXAeHMH Kak Buaa. I1o
yOeX/IeHNI0 aBTOpa, TOHUMAHKMe POJIU SH/IOTeHHBIX PeTPOBH-
PYCOB B pa3BUTHM M ObecreyeHUr GepeMeHHOCTH MPUBOJUT
Hac K OCO3HAHMIO JIPyrux mpobJsieM COBPeMeHHOW MeAUIIUHBL:
npo6JieM pa3BUTHS 3JI0KAYeCTBEHHBIX, HEBPOJIOTMIECKUX U ay-
TOMMMYHHBIX 3a00JIeBaHUH, TPAHCIUIAHTALIMM OPTaHOB TKaHeH,
pacippoBKY MEXaHM3MOB Pa3BUTHS XPOHUUECKUX BUPYCHBIX
UHQEKIHIA.

[103TOMy KHHMTa PeKOMEH/yeTCs He TOJbKO IIMPOKOMY KpY-
ry UHQEKIMIOHUCTOB M aKyLIepOB-TMHEKOJIOTOB, HO U APYTUM
CIelUaNCTaM B 00JacTH QyHAaMeHTaIbHOM MeUIMHBI, 0CO-
GEHHO TeM, KTO MOCJie OCO3HAHKS YHUKAJIbHON POJIM SH/IOTeH-
HBIX BUPYCOB B POK/IEHUH U MTATOJIOTUY Y€JI0BeKa MTOUMET, YTO
HaCTyllaeT HOBAas 3pa MeJWLVHBI, B KOTOPOH OCHOBHbIE OT-
KpBITHA U pa3paboTka Haubosee 3¢ PeKTUBHBIX CPEICTB Jeve-
HUS OYZAYT CBSA3aHBI C TOHUMAHNEM CTPOEHHUsI, TPOHCXOXKIeHUS
1 QyHKUHII Hallero reHoma.
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CNMUCOK COKPALLEHUH

N CJl — uMMYyHOCYTIpeCCUBHBIN IOMEH

N C — nMMyHOCYTIpeCcCUBHBIN

PB — perpoBupycsl

OPB — 3H/I0reHHBIE PETPOBUPYCHI

OMBT — sHpocOManbHble MYJIbTABE3UKYJIAPHBIE TeJblia-
9K30COMBI

TCRa TMD — TpaHcMeMOpaHHBIN JoMeH T-KJIeTOYHOTO pe-
1ernropa

TCRa CP «kopoBblii nentuz» T-KJIeTOYHOTrO pelenTopa

HIVgp41 FP — Bupyc uMmmyHozeduuuTa 4yeioseka — BIIY

FP — (bl030TeHHbII MeNnTH

TMD — TpaHcMeMOpaHHbBIN TOMeH

CSK-17 — CHHTETUYeCKU! rernrazeKarnenTtus 0eakoB 000-
JIOYKU PeTPOBUPYCOB

Fr-MLV — Bupyc nelikemuu Mblineir @penna

HHV-6 U2428-60 — pupyc reprieca tuna 6 — 6eok U2428-60 —
110J105KeHus flomeHa 28-60

HTLV-1 gp21 — 6enok gp21 numdpOTpONHOro BUpYycCa Yesio-
Beka 1-ro tuna

HVA Tio?25-242 — repnieCBUPYCHbIe aJljieNiv

HVS Tip21-228 — genok Tip — momen 211-228 Bupyca rep-
neca Caumupu

LASV FP — Bupyc Jlacca (FP — ¢bloxuH-nienTun)

LCMV FP — Bupyc 1uMQonrUTapHOro XOPOMEHUHIUTA

MARYV — Bupyc 60se3uu Map6Oypra

MOPV — Bupyc Morea

16

CMUCOK COKPALLEHUH

SARS-CoV FP — koponaBupyc SARS — B0o36yauTesb TsKe-
JIOTO OCTPOro PecnupaTOPHOTO CUHAPOMA

SEBOV — Bupyc D6ona — mramm CyznaH

TACV FP — Bupyc Takapube

Tip — 6eJoK, B3aUMO/ENCTBYIOIIHIA C TUPO3UHKMHA30M

Tio — 6eJIoK «/1Ba B OZTHOM>

TMD — TpaHcMeMOpaHHbBIN I0MeH

ZEBOV — mtamMm 3aup

H1N1pdm-2009 nangeMudeckuii BUPyC rpuImna

HIN1 SOIV — BupyC CBUHOTO IPOMCXOXZAEHUA (UMeeTcs
B BUJYy naHzemuyeckuil). OJHAaKO JaHHOE OIpefesieHue MOo3[-
Hee ObLIO OTKJIOHeHO BO3.

MBOM — MynbTHUBE3UKYISPHBbIE 3HAOCOMAJIbHbIE MeMOpa-
HBI

Tsgl01 — daxkTOp COPTUHTA SHAOCOM

T-per — perynaropssle T-KieTku

Tabnuya 00no- u mpex6yKeenH0z0 K00a
ona amMuHoxucaom

A-Ala-Ama | M—-Met-Mer | D-Asp-Acn K - Lys - JIu3
G - Gly - I'mu F - Phe - ®en E - Glu - T'ny R - Arg - Apr
L - Leu - Jleit S - Ser — Cep N-Asn-Aca | W-Trp-Tpn
I-1Ile - Une T - Thr - Tpe Q- Gln - I'mur H - His - T'uc
V - Val - Ban C - Cys - Luc P - Pro - IIpo Y - Tyr - Tup

AMUHOKHUCIOTHBIE OCTAaTKH B TeKCTe M Ha PUCYHKAX INpel-
CTaBJieHbl B TpeX BapvaHTaX: OfHOOYKBEHHBINH KOJ, TPeXOyK-
BeHHbBIY KO/l Ha aHIVIUACKOM U PyCCKOM fI3BbIKAX.

17



NMPEAUCNIOBUE

Dra KHUra HamWcaHa [0 WTOTaM MaHIeMHUHU <CBUHOTO»
rpuna HIN1pdm-2009/11 rr. BiepBble 3a MHOTHE TOZIbI MbI
CTOJIKHYJIMCh C HEOOBIYHBIM SIBJIEHHEM: 3a00JIeBaeMOCTb Obl-
CTPO PACIpOCTPaHSIACh CPEIU MOJIOZBIX JIFOZIeid; He COCTaBUIIA
WCKJIIOYeHre W TaKasi KaTeropusi, KaK JKeHIIMHbI IeTOPOIHOTO
Bo3pacra. locnuranu3aiys 6epeMeHHbIX KeHIIMH BO MHOTUX
CTpaHax M perroHax Poccuu HOcuia MaccoBbiit xapaktep. Ts-
KeJioe TedeHMe MaHAeMUYecKOro TPHINa mpu GepeMeHHOCTH
TIPUBJIEKJIO K cebe ocoboe BHUMaHUe, TeM OoJjiee, 4YTO BO MHO-
TUX CJIy4asix TpUMMa y OepeMeHHbIX BO3HUKJIA HeOOXOAUMOCTh
B OKa3aHMM MOMOINM B MMajaTax WHTEHCHBHOH Tepamuu. He
ynanaoch u36exaTh U KU3HEHHBIX TOTeph. B yiepbe oT maH-
nemuu 2009/11 rr. rubesib GepeMeHHBIX XKEHIIUH OT IPHIIA
SIBJISIETCS] CAMbIM 3HAYMTEIbHBIM U PAMATUYHBIM COOBITHEM,
CPaBHUMBIM C ONHUCAHWEM TAKUX JKe sIBJIeHUI B MEPHUOJ <HC-
naHku» 1918 roga.

Heb3st He OTMETUTh U KPAWHIOK OTPAHUYEHHOCTh CPEICTB
NPOPUIAKTUKY U JIeYeHHUS TPUIITA IPU GepeMeHHOCTH B MUPO-
BOM MeJUIVHCKOM IpakTuKe. IIpoaHann3upoBaB UTOTU NaH/e-
MUY TPUIIIA, CJIeyeT OTMETUTh BbICOYANIIYIO KBATUPUKAIIMIO
OOJILIIMHCTBA OTEYeCTBEHHBIX PEaHMMATOJIOTOB U MHQEKINO-
HHCTOB, KOTOPBIM YZaJOCh B, Ka3ajoch Obl, KpailHe KPHUTH-
YeCKUX CHUTyalUsiX AOOUTHCS TOJIOKHUTEIbHBIX Pe3yJbTaToOB
Tepanuy TPUINa ¥ MPeAOTBPATUTL €ro OociIoXHeHus. OTede-
CTBEHHbIe MPOTOKOJIBI JIeYeHHs], TI0 MOeMYy TTyOOKOMYy yOex-
JIEHNI0, BO MHOTOM MPEBOCXOAAT 3apybexHbie. Biaromaps
pPa3HOOOpA3HBIM TOAXOZIaM K JIeYeHHIO OCJIOKHEHHBIX (Gopm

18

NPEANCIOBUE

TPUIINA, yAAJ0Ch CYIIeCTBEHHO CHU3UTh YPOBEHb CMEPTHOCTU
cpeny GepeMeHHBIX XKeHIIMH 1 TTALHEeHTOB C COMYTCTBYIOIMMI
coMaTudeckumu 3aboneBaHusIMU. TakKe MPU 3TOM CTajo Ode-
BU/IHO, YTO MPAKTHKA PeaHMMAIMU OCTPO HYXKIAeTcsi B MPHH-
IUNKAATBHO HOBOM JIEKAPCTBEHHOM oObOecredeHuu. I103TOMy
vccefoBanyss VIHCTUTYTa TPUIIa B 9TU TOAbl ObUIM Hampas-
JIeHbl Ha Pa3pabOTKy HOBEHNIMX CPEICTB JieYeHUs TSKENbIX
M OCIOXHEHHbIX (GOpPM TPUIMIO3HON HMH(EKIUU y GONBHBIX
C mpeMOpOUAHBIM GOHOM, BKITFOYast GepeMeHHbBIX KeHIIKH.

V3y4yeHre COCTOSTHUSA 3TOM MPOOGJIeMbl OKA3aJo, 4TO B JaH-
HOI1 06s1acTy HabJIOZIaeTcsi O4eBUAHOE OTCTaBaHKMe B MOHUMA-
HUM TPUPOZIbI MHOTHMX MPOIIECCOB, COMYTCTBYIONMUX GepemeH-
HOCTHU. B mepByio ouepesb 3TO OTHOCUTCS K PYHKIMOHATBHOM
MMMYHOCyTIpeccur, o00ecrieunBaoiieil KOHTPOJb 3a BbIHA-
MUBaHUEM TI0fla 6e3 MMMYHOJIOrn4eckoro Kougaukra. Oka-
3aJ10Ch, YTO HMMMYHOCYIIPECCHBHBIH Oapbep MeXJy MOyas-
JIOTEHHBIM IUIOIOM ¥ WMMYHHOW CHCTEMOW MaTepUHCKOro
opraHu3Ma 00ecreYnBaeTCsi KJIOYeBbIMU OelKaMd SHIOTeH-
HBIX PEeTPOBUPYCOB. I103TOMY OCTpasi UMMYHOCYIIPECCHsT TIPH
rpuire y 6epeMeHHBIX XEeHIIWH CBsi3aHa CO B3alMO/IeiiCTBIeM
9K30T€HHbIX BHUPYCOB TPHUINA U 3HAOTEHHBIX PETPOBHPYCOB
miatenTbl. DaKTUYECKN pevb UIeT O B3aMMOJENCTBUU 3H/O-
TeHHBIX PETPOBUPYCOB, SKCIPECCHUs KOTOPHIX CrenupuiHa
B HOpMe JIJIsl TIALIEHThI, ¥ 9K30TeHHbIX WHPEKIIMOHHBIX BUPY-
COB, WCIIOJIb3YIONMUX WIEHTUYHbIA MeXaHU3M UMMYHOCYIpec-
cuu.

[IpobsemMa OKa3aiach CyLIECTBEHHO IIMPe MOCTaBIEHHBIX
BOMPOCOB: Yepe3 MOHUMaHUe 3THX MPOLECCOB MbI MPUXOAUM
K TMOHMMAHUI HMMMYHOCYIPECCUBHBIX MPOIIECCOB, COMPOBO-
KAAOMKMX OepeMeHHOCTh W OMpeeNAINUX BO3MOKXHOCTD
JUTUTEJIbHOTO BBIHAIIMBAHWS ¥ IMMYHOCYIIPECCUBHOM 3alIUThI
maozfa. Dra mpobieMa OTKPbIBaeT HOBBIE MEPCIEeKTHUBBI B IO-
HUMaHUK TATOJIOTMU YeJIOBeKa, CBS3aHHOI C BOCIaJeHHeM,
OHKOTeHe30M. PeleHre mpo06jeM TpaHCIIAHTALA OPTaHOB
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NPEANCNOBHE

Y TKaHeil TakXKe CBS3aHO C mporeccaMu GpyHKIIUOHATBHON UM-
MYHOCYIIPECCHH.

AHanM3y MeXaHW3MOB (U3MOJIOTMYECKON HMMYHOCYIEpC-
cuu Tpy 6epeMeHHOCTH U UX POJU NpU WHQEKIIMOHHOK MaTo-
JIOTMH TIOCBSIIIIeHa 3Ta HebobIas MOHOrpadust. MoHorpadus
MOJKeT MPeJCTaBJIATh MHTEPeC [JIi BUPYCOIOTOB, MUMMYHOJIO-
roB, MHQEKIMOHKCTOB, aKyIIepoOB ¥ T'MHEKOJIOTOB, HEOHATO-
JIOTOB ¥ JPYIHX CIENHaIuCcTOB, NpopeccHoHaNbHAS AesTelb-
HOCTb KOTOPBIX CBSI3aHa C MATOJIOTHel 6epeMeHHOCTH U TUIOJIA.

Aemop

FOREWORD

This book is written on the basis of epidemiological and
clinical observations during swine flu pandemic HINI1p-
dm-2009/11 years. For the first, during these years, the inci-
dence of rapidly spreading among young people and women of
childbearing age. Hospitalization of pregnant women in many
countries and regions of Russia was massive and high and usu-
ally during pandemic flu 2009-2011 — too late. In many cases
of influenza pregnant women needed to assist in the intensive
care wards. During pandemic damage from the 2009 pandemic
till 2011 death of pregnant women caused by influenza is the
most important and dramatic event, comparable to the same
phenomena during the “Spanish flu” of 1918.

It should be noted, that there are very limited choice of med-
icines for prevention and treatment of influenza in pregnant
woman in current medical practice. Also, it is clear that the
practice of treatment of hard conditions needs of a fundamen-
tally new approaches and drug. Research Institute of Influenza
in those years was focused on the development of new treat-
ments for severe and complicated forms of influenza infection?
Including septic conditions in patients with premorbid back-
ground and pregnant women.

However, the obvious gap in understanding the nature of
many processes involved in pregnancy is revealed. This primar-
ily relates to functional immunosuppression for controlling the
gestation without immunological conflict. It was found that
the immunosuppressive barrier between the semiallogenic fe-
tus and maternal immune system is induced and supported by
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FOREWORD

specific proteins of endogenous retroviruses. Therefore, acute
immunosuppression caused by influenza in pregnant women
is associated with the interaction of exogenous viruses and en-
dogenous retroviruses in placenta and maternal immune sys-
tem as well as. In fact, we are talking about the interaction of
endogenous retroviruses whose expression is specific to the
placenta in normal conditions and exogenous infectious viruses,
that use an identical mechanism of immunosuppression.

The problem was much wider: by understanding these pro-
cesses, we arrive at an understanding of immunosuppressive
processes that accompany pregnancy and determining the pos-
sibility of prolonged gestation and immunosuppressive protec-
tion of the fetus.

Recent discoveries indicate that one of the mechanism of im-
munosuppression plays a key role in the function of immuno-
suppression in pregnancy.

First ISD sequence identified in retroviral protein env of FLV
as a peptide CSK17. Peptide CSK17 showed inhibitory activity
in in vitro assays for antigen- induced proliferation of T- lym-
phocytes. After the first publication of the suppressive activity
of these peptides has been almost 30 years.

Discovery of similar sequences in the structure of Syncytins
and evidence of their immune suppressive activity in biological
tests (suppression of tumor regression) support the idea that
CSK17 peptides or ISD- domains are functional analogues
of retroviral proteins Env - Syncytins, that are key players in
physiological suppression during pregnancy and pathological
conditions.

Now it is obvious that functional links between retroviral
Env proteins and immunosuppression exist in physiological
and pathological conditions, and endogenous retroviruses pos-
sessing an Env homologues with an IS domain could play a role
in maternal-fetal tolerance in the placenta. Heidmann’s group
from Dept. of Endogenous Retroviruses andRetroids elements
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Higher Eukaryotes, Integrated Research Cancer Institute in
Villejuilf(Director Dr.ThierryHeidmann), CNRS, France, ex-
perimentally addressed this issue by using the in vivo tumor-re-
jection assay. Moreover ,these authors showed that Syncytin-2
and ERV-3 are immune suppressive while Syncytin-1 is not.
These fundamentaldata can’t be overestimated for understand-
ing of a background and consequences of viral infections for
pregnancy.

Immunosuppressive domains identified among wide rang of
viral proteins, including infectious retroviruses, endogenous
retroviruses, Ebola virus, CMV, EBV, measles virus, influenza
viruses. IS-domain similar to CsK17 —peptide in GP2 protein
of Ebola virus was identified in Virology Center Vector in No-
vosibirsk, Russia at 1992. Influenza virus NS1 protein contains
immunosuppressive sequence similar to the same sequences
among highly pathogenic viruses such as Ebola. Potential in-
fluenza virus immunosuppressive domains, identified in non-
structural proteins (NS1 and NS2) are active in vitro system in
a blocking of T-cell proliferation, stimulated by antigens and
capable to bind to several core peptide sequences among im-
munoreceptors. Thus, influenza virus in pregnant woman may
contribute to the total immunosuppression and lead to deep
defenselessness against pandemic flu. Among potential targets
of immunosuppressive viral proteins transmembrane domains
of TcR — and NKG2D- receptors were assumed and preliminary
proved.

Failure of T- and NK- cells response during influenza in-
fection is well-known. As a result of our studies we have con-
cluded that cytokine genes disregulationand cytokine storm in
combination with T-cell immune paralysis are strongly linked
with systemic organ failure and hard conditions among preg-
nant woman, infected by pandemic influenza viruses.

Deciphering the mode of action of immunosuppressive
peptides on the level of TcR-receptor transmembrane domain
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