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ARocmap:

Kipicre

|.  Amampaarbl YIIBIK BUPYCHI "KOHE OHBIH, KJIaCCH(DUKALIMSACHI
Her13r1 6emm
DNIITENH-bapp BUPYChIHA KAJIIbI CUIIAaTTaMa
NHDEKINOHII MOHOKYJIEO03
ll.  Dmmreitn-bapp BUPYCHIHBIH TeHAEP1 MEH MIPOTCHHALSPI
KOpBITBIHIBI
[TalimananraH oA€OUETTED TI31MI1




BUPYCBIHBIH TAKCOHOMMACHI




Mopponoruscer

Bupnongapaein guamerpt — 100- ngen
300-geiiiH HM;

Hyxkieokancuai-kyo CHUMMETPUSLIIBI,
CylepKancujJ, MeH  HYKICOKAIICUJTIH
apacblHJa >KaOBIHJBI Kadar  TEryMeEH,
SFHA  1IIK1  KaOBbIKIIA  OpHaJIacKaH
(tegument);

HyKJIEOKaricua — 162  kamcomepieH
TYpa/bl;

1 Ek1 xinmreni coi3bikiia BUpycThiK JJHK;
1 70-200 KBIBMETTIK 3>KOHE KYPBUIBIMJIBIK

aKybI3dapAaH TYPaabl

FnuconpoTennonmin
xomnnexc |

< FNukonpoTenoBIn
xomnnexe il

NIMKONPOTENATEPAEH TYPAAbI
(mamamen 30):
OCTKEMIIIK JKOHE KaIlCUITI;
JAHK-nosimmepasa;




YIIIBIK BUPYCBIHBIH PEIPOTYKIUSACHI

|




AHTUreHaik Kacueri

v CheIpTKbI ~ KaOaTbIHBIH,  IJIMKOIPOTECHHACPI
TUNTIK — crielu(pMKaJIbIK AT,
HYKJICOKAIICUATI1H aKybI3JIapbI- TOIITBIK
crienupukanbik Al




YbIK BUPYChIHbIH HHPEKIUACHIH eM/Iey

v ALIUKJIOBUD, TAaHIMUKIOBUD — JIHK-
MoJIMMEpa3aHbl Oacagpl, pPHOABUPUH — =
- ¢epmentepm Oacanpl, MPHK  BHpYyCTBIK :

= KAMIIAHTIH KaMTaMachl3 €TE].




SAMNOEMUNONIOINA

KYB 1 K¥YB 11

3akbiMaay EpiH, K63, MYpbIHHBIH 39p bIrapy KyueciH
I bIPbIIITHI
Ka0BbIKIIACHIH

Nudexuus Ko3i: Haykac agam /e BUPYCTbI TaCbIMAJI1AyIIbI.

NudexkuussHbIH Oepiny 1.Aya-TaMIlIbI;

KOJIAPHI: 2. KbIHBICTBHIK;

3. KOHTAKTHI;

. BePTUKAJIb/I;

5 TPAHCILIALCHTAPJIbI;
¢.bocany xkoJ1apbl APKbLIbI;

N AV

i AN




v K¥B-1 (namOuanbasl (epiHIK) YIIBIK) )KOHE
v K¥B-2 (reHuTtanbabiK VIIBIK).
v JakbUIZaHABIPY :
v JKacyma makpuigapbeiHa )KYKThIpY, LI1O;
v TayblKk AMOpPHOHBI — XOPHUOH-AJJIAHTOHCTHI
KabaTblHa KYKThIpy — Omsamkanap (K¥B-1 —
= ycak omsmkanap, K¥B-2 — 1pi1); .
v TBHIIKAHJApFa,  amKaJIMaHIapra, TEHI13 i
IIOIIKAIapbIHA, KOSIHJIapFa, UTTEPTE, I
MaiiMblIIapFa KYKThIpy. JKue KosiHmapra =
= *KYKTBIPa/JIbl. l




|

SMIITENUH BAPP BUPYCBI, (YHIBIK
BUPYCbBIHDBIH 4 THUIII)

v K¥B-4

v 1964 — Muwunienp OnOmTeiH
KoHe DBennHa bapp bepkutt
TMM(OMacChIMEH aybIpFaH
MalMEHTTEPA1H, OHOITAaThIHAH
0ol aJiFaH.

v bepkurr Jgumdomacbl -
Ha30(papUHI€ANIb/IbI
KapluomMma, AL THI
JIEUKOTLIaKUsI KO3bIPaThIH

JIHK kypamibl Bupyc.




SMWTEWH BAPP BUPYChbI

ObB-HiH KypaMbIHAa O1pHEIIE aHTUTeHAEP OOJIabl:
‘EB-VCA — BUpYCTBIK, KalICUJITIK aHTUICH,
- EBNA — a1pOJIbIK aHTHUTEH,
- EB-EA - epTellik aHTHTEH,
- EB-MA — MmemOpaHaJIbIK aHTUTEH.

| AHTUTEHACP/IH >KOHE OJIapFa KapChl aTUACHEICP I1H MaKga
0oty Mep3iMiH Ou1y DbB - MH(pEKIUACHIHBIH, TYpJIEPIH
(CKemell, JaTEeHTTl, CO3bUIMAajibl) aHBIKTaFa MYMKIHIIK
oepend.
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JbB-uH(peKuUACHIHBIH IATOreHE3]

0 Wndexkuust KO3i— HAyKac aJaM.
0 bepiay »Kojaaapsbl:

Epstein-Barr virus

Immune

* ayaJIbl-TaMIIbLIbI; deficiency
* AJIMMEHTAPJIBIK KOJIMEH; Hodgin's disease e sceross
* KOHTAKThUIBI-TYPMBICTBIK; AN /
~ * KOHTAKThUIbI (KBIHBICTHIK); El
— * TpaHC(Y3HUSIIBIK. ¢ o G
0 JbB nH(peKUUICHIHbIH CATHICHI: / AW =
[ JIATEHTTI BUPYCTHIK IIEPCUCTCHITHS, Fatigue ,f{ tumar ol

Syndrome nasopharynx

mononucleosis

| JIMTHUKAJIbIK BUPYCTBIK PCIIIIMKALIUA.




95B-Cbl 3BAKBIMIAUTHIH
'KACYILIAJIAP

1 B-xoHe T-nmuM@ouuTTepiy;
1 JKYTKBIHIIAKTBIH JTUATEIUSIIBIK HIS mice /2

YKaCyIIaChIH; s
| aCKa3aHHBIH 3UATENUN Oe31epl, CD4* aB T cell
CLIICKEH Oe3lepiH, CD8* of T cell
KaJKaHIIa0e3/epiH. NK cell .

immunoblastic
lymphoma
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reHepaan3alusaaanrad TuM@oaeHOIIaTHS;
KbI304a;

TOH3WIINT;

TeHaTOCIICHOMET aIn;

IreMaToJIOTUSIIBIK, ©3repiCTepPMEH
cunarrTaniaabl (aTUIUSIIBIK
MOHOHYKJIEapJiap).




IbB MHpeKIUACHIH IMATHOCTHKAJIAY/AAFbI
cepoorusbIK daic (MPDT)

OTKIp caTbICHLIHAAFBI IHacT-uHpeKIUAHbIH
MapKepJep: MapKepJiepi:
0 EA-ra IgG 0 NA-ra IgG

0 VCA-ra IgM




M.I2.9murTenH xoHe U.bapp




JmureiiH-bapp Bupycsl (AbB) - HHV 4 araysl  arbuImibIH BUPYCOJ10TbI, Mpogeccop Cip
IHTOHM JnmiuTedH MeH UBon M. bappabsin KypmetiHe Oepijires.

EBV

Epstein—Barr virus

Envelope - @ - Envelope proteins




1 KozaplprellTeIH amibu1ysl npodeccop . bepkummmin

aTbIMEH OaMJIaHBICTBI (GKOFapFhbl OTO), 01 1964 KbLIbI
Adpukana KaTepil TMM(OMaHbIH HYCKAChI
CUIaTTaJIFaH.

Incmaitn 3eprreyuniepidiy To0bl (Michael Anthony
Epstein, Onmreiin) (temenri ¢oro), Heonoap M.
bappu, YoHr aypyaeiH g1amybiHa xayanTbl BUpyc (1968
K.) Oemual (DmmreiH BUpychl-bapp, BOb).Keiinnen
OCbl BHUPYCTBIH (KaybIMJACTBHIK) aJaMHBIH KYKIAJIbI
MOHOHYKJICO3bIHBIH, JKOHE€ OlpKarap OHKOJIOTHSIBIK
aypynapJblH JaMybIMEH OalIaHbICHI TQICIIICH/I].




- Kiaaccupukanusa -

Human herpesviruses

3 subfamily: a-, p-, vy-

Ll

a- herpesviruses:

Y~ DCTPESVITUSCS:
HHV 1,2, HHV-4 (VEB),
HHV 3 VS

I I—

a-herpesviruses 3NUTEIUAIIABI )KOHE KYHUKE >KacyllajlapblHa TpONThLIAP,
B-herpesviruses nuMmpoOUTTEP, MOHOLIMTTED KOHE HEUTPODUIAED,
y -herpesviruses iumpomponmeot.




Epstein-Barr Virus (EBV) L

Human tumor virus
EBERT, _EBERZ

Double stranded DNA virus (180 kb in size)

Different types of replication origin (oriP, oriLyt) I
EBV genome binds to host chromosomes D~

J

envelope

y Nucleocapsid
EBNA-LP t capsid
core-- DNA

'coreprotein

o tegment
EBNA3A Nat. Rev. 4: 757-68, 2004 &

University of Cape Town
EBV genome and latent genes Virion of herpes virus




- Kiaaccupurkanusa -

onmrerH — bapp Bupycbl - 4 TUITI
alaMHbIH ~ Treprnec  BUPYChl.  Bupyc
Herpesviridae TYKBbIMJIACHIHA,

Gammaherpesviridae TyKbIMIAC aCTHIHA,
Limphocryptovirus TybiCbIHA KaTaIbl.

//

Inumeiin — bapp eupycel (3bB)




Epstein-Barr Virus (EBV)

Human tumor virus
EBERT. _eBeER2

Double stranded DNA virus (180 kb in size)
Different types of replication origin (oriP, oriLyt)

EBV genome binds to host chromosomes

envelope
EBNA1 p Nucleocapsid
EBNA-LP t capsid
EBNAZ2 core-- DNA

'coreprotein

LS Young tegment

EBNA3A Nat. Rev. 4: 757-68, 2004 Linda Stannard
Depart

ment of Medical Mcrobiology
University of Cape Town

EBV genome and latent genes Virion of herpes virus




v/ Ajam nonyJsIIMACBIHAA KEHIHEH TapajifaH OIIITerH—bapp BHpPYyCHI Ja

KaTepil ICIKTepJIH KEH CIIEKTpl YIIIH OSTHOJOTHSJIBIK arcHT OOJIBII
TaObLIaTBIHEI OcaruIl. DbB-MeH acconmanusianraH 1CIKTEPA1H €pEKIIeIIIT]
OJIapAbIH OPTYpJl IreorpadusuiblK aMakTapaarbl aypyLIaHJbIK JCHICHI
OOJIBIM TaObLJIA/IbI. ObB-acconmanusinanran NaTOJIOTHUsIIAPMEH
CBIPDKATTAHYIIBUIBIK  JICHTCWIHE  BHUPYC  T'€HOMBIHBIH  KONTEreH
JTOKYCTapbIHBIH kKoHE OHbIH OHKOreH — 1 (LMP1) narenTT1 MeMOpaHabIK
AKYBI3bIHBIH ~ BAapuaOCNIBAUINT  9CEp  €Tell, OHBIMEH  BHUPYCTHIH
TpaHC(OpMalUATIAHATBIH 9JIE€yET1 OalIaHBICTBI. Pecel XaJIKbIHBIH KOl
VATTBI KYpaMbIH, T€OrpadusblK aiMaKTapblH SPTYPJIUIITIH KOHE OHBIH
OMIp CYPY XarJaljapblH €CKEPE OTBIPBIN, €JAIH IPTYPJl reorpapusiIbiK
alMaKTapbIHAH KEJITEH TYPFBIHIAP apachiHaa onapAplH BOb-meH e3apa
KApbIM-KATbIHACBIHBIH CUIIATHIH 3€PACIIEY ©3€KT1 OOJIBIN TaObLIIHI.




EBV associated cancers & types of latency 2
Latency |

4 EBNA1 Latency |l
/ L | Nasopharyngeal
: 2% . EBERs carcir?omgy( C)
e BARTs Hodgkin disease
Gastric cancer N e —
Burkitt lymphoma LMP2A
Latency Il LMP2B
i I
e ey o Lwp1
Post-transplant EBNA2
lymphoma
EBNA3A
EBNA3B
EBNA3C
EBNALP




EBV infection immortalizes B 4
Iyrqg_ ocyte

S
& "™ B =

, o ) | EBV-immotalized
( Vi N . Lymphoblastoid cell line
' W N ) (LCL)

@ .
Normal B el Y )
lymphocyte _—

EBV latent genes

LCL(EBNA1 + ) 6 EBV nuclear antigens

(EBNAs 1, 2, 3A, 3B, 3C and LP)

3 latent membrane proteins
(LMPs 1, 2A and 2B)

untranslated RNAs
(EBER 1, EBER 2, BART miRNAs)

Others
(BHRF1, BARF1)
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Epstein-Barr virus infection cycle.
Epithelial
Foells
Infected
Transmission ga:;ﬁ
Epstein-Barr Oro- OM’\
virus \; pharynx
S / ‘ @ad I
vi Sphora B
irus
shedding yt'rsgu:
Lytic
infection -~
péaig?? Dissemination

Latent

-—— infection
memory
Lymphoid B cell
tissue
Blood

Human herpesvirus-4 or Epstein-Barr virus (EBV) is transmltted between humans by contact with saliva. The main target cells
are B cells that express CD21 which serves as a primary entry receptor as well as HLA class Il molecules that serve as a
co-receptor. The virus can also infect epithelial cells and may initially replicate in the oro-pharynx before infection of B cells.
Naive B cells become infected in the mucosal lymphoid tissues, particularly the tonsils and establish pools of latently infected
memory B cells that recirculate to other lymphoid tissues. Periodic reactivation of latently infected memory B cells are thought
to facilitate infection of epithelial cells in the oro-pharynx that permits shedding of virus into salikg necessary for transmission
to new hosts. Latently infected memory B cells are long-lived and due to low levels of expg viral proteins they escape

detection by CD8+ cytotoxic T cells. Therefore persistence of EBV in the body is lifelong™ .'l'm muno p ae di a.or g




Primary infection Persistent infection




JlareHTTl HH(pEeKI U

| BUpyCTBIH HEepCUCTEHLIUACHI

1 JKacylranbiH 6Cyl MEH poudepanusiCbiH Oy3aThblH BUPYCTHIH I
IEKTEYl DKCIPECCUSCHI .

1 BHUpyCTBIH peaKTUBAIMSICH MEH JINTUKAJIBIK PEITUKAIMSCHI YIIITH
MMOTEHILIMAJIBI CAKTAJIA bl




BED renaepi s;xoHe nporemHaep

1 GP350-ceiptkbl  mmukonporenH C3D  kxommnonenTiHe CD21 — penentopMeH
OalinanbIicThIpy YiIiH KaxkeT. EBNA - 2 - koaktuBatopmeHn Oipre-ZEBRA-LP (5)
UMMOPTH3AIMS KOHE 3 JIaTEHTTI MH(EKIMS MaTTepHACKIH KOJaay OaraapiiaMmachiH
icke kocanbl. EBNA-1,3 xone LMP skcnpeccusicblH 0actay yiriH kKaxer. CD23
AKCOPECCUSICHIH  epekiie Oencenaipent (oencenainik). bipak JIHK Tikeneit
Oalnmaneiciaiiipl. LMP-1-TonblK sKcmpeccus Ke3lHAE 3aKbIMAAJIFaH Kacyllajaap
YIIIH O€JICEeH1 PELENTop KoHe Heri3ri Tpanchopmarop 0omibin Tadbuiagsl. NF-kB,
APK, PI3K, JAK/STAT, IRF7 curnan xonaapeii TNF kapOOKCHIbI1 YIIBIMEH
(CD40 Oencenuipy CHSKTBI) OailllaHBICTBIPY apKbUIbl 1CKe Kocajbl. CoHpali-ak,
BCL-2 wuHayknuscblHa BIKIAd €TeAl, Oy amoITo3fa KeJaepri KeaTIpen.
Tepmunanasl nudPepeHuanusaHbl OyFaTTaabl.

‘A




BED renaepi s;xoHe nporemHaep

1 LMP2-kenTereH THpO3WHJI aMMH KBIIIKbLIAAphl 0ap akysi3, ITEM
KOHE J1a0BbLI KOJAAPBIHBIH, aKybI3JapbIMEH ©3apa OpEKETTECETIH
IpadruHAl AMUHKBIIIKbLIAAPHI 0ap.

1 LMP-2A BCR-nan CUTHAaJ »Kacauabl, TEPMHUHAJJIBIK
muddepenuupneynl  oyrarraiapl. EBNA-1-snucnen  perimkanus ~
’KOHE BUPYCTBIK T€HOM/IbI CaKTay.

nH(pEKIMs OargapiiaMachl Ke31HJE J€ DKCIIpeccusiiaHaabl. MyMKIH,

l 1 EBER-1,2-PHK, nareHTTIK HH(pEKIUS Ke31HJIE KOHE JIHUTBaJIbIK
- NDHC-1 perrenyiHe KaTbIChI 0ap.




Herisri TypJaepi: 9bB 1 (A) :xone IbB 2 (B))

Awmepuka, Eypomna, A3usa - 9bB 1 (A) : ObB 2
(B) (10:1)

Adpuxka - IBB 1 (A) : DBB 2 (B) (1:1)

In vitro 9bB 1 (A) b-nmumdouurrepai
UMMOpTalU3alysiiay YIAKSH TUIMIUTIKIIECH XKYpei

a EBV electron micrograph b EBV genome latent genes
EBER

LMP2A

C Open reading frames for the EBV latent proteins
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Normal B cell activation an
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EBV LMP1 signal transduction (CD40 homologue).

Extracellular LMP1 B cell
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Latency marrepJjep

EBV-ASSOCIATED MALIGNANT DISEASES

EBV GENE Acute Infection Healthy Carrier ~ Latency lll Latency II  Latency |
PRODUCT  FUNCTION Im PBB LPD PCNSL HL NPC GC BL
' EBNAT EBV genome maintenance + ? e + + + + - '
EBNA2 Activates expression of EBV/host genes - - + . - - - - ~
EBNA3s' Represses. p16/INK4A tumor suppressor + - + + - - - -
expression
EBNALP Coactivates with EBNA2 + B + + u = - i l
’ LMP1 Mimics CD40 signaling - = + + + + o e
LMP2 Mimics BCR signaling + + + + + + t -
MIRNAS Block expression of host RNAs - 7 + - + + - +
EBERs Noncoding, highly expressed RNAs + - + - . + B }
—

*Includes EBNA3A, EBNA3B, and EBNA3C,
BCR, B-cell receptor; BL, Burkitt's lymphoma; EBERs, EBV-encoded RNAs; EBV, Epstein-Barr virus; GC, gastric cancer; HL, Hodgkin's lymphoma; IM, infectious
mononucleosis; LPD, lymphoproliferative disease; NPC, nasopharyngeal carcinoma; PBB, peripheral blood B cell; PCNSL, primary central nervous system lymphoma.
Note: Because EBV-positive gastric cancers sometimes express LMP2 and, rarely, LMP1, these tumors have been classified as latency | or Il by different experts.




Antigen independent phase Antigen dependent phase
Bone marrow Blood Secondary lymphoid organs

Plasma cel

-

Memory B Centrocyte  Centroblast B-cell Blost
l Burkitt Hodgkin NHLs B-LPD
GastricCA  TINK Lyrnphorma
Plasma Cell NFC
Lytic Cy<he :
Aorive *

FIGURE 3 Distinct Epstein-Barr virus (EBV) expression pro-
grams (latency III, II, I, O, lytic replication, abortive replication) are
linked with defined stages of B lymphocyte maturation. These same
latency patterns are detected in the B cell tumors that arise from
transformed cells blocked from further differentiation. Major classes
” of B cell cancers are indicated in bold. Other EBV-associated tumors
S { hat share the indicated | b £B cell origi

O amory B cal that share the indicated latency program but are not of B cell origin

Lytic Genome are shown in plain font.




Immortalised LCLs
(in vitre)

EBV Growth program Default program Viral persistence n
infection (latency 1) (latency I1) latency 0
= L ' | c i
EBNA-LP, 1, 2, 3A, 3B, 3C EBNA-1 EBERs
LMP-1, LMP-2A, 2B LMP-1
noncoding RNAs (EBERs, BARTS) L;‘:;g"%’\
‘BERs
l Transient lytic genes* 1
Germinal centre reaction
e ~ Long-term memory
Naive B-cell pool
mature Lymphoblast Centroblast Centrocyte  (IgD™, CD20"™,
IgD CD27%*, sIg™)

gl

IgM

1gM , ‘=’ ?sM ‘=’

\ Immunoglobulin
X ¥ secretion
Antigen T-cell-dependent survival signals X

Somatic hypermutation

Antibody affinity maturation

Plasma

Ig class switching cell




Germinal centre model .
= *ou ¥y

EBV replication

EBV

— Latency Il
Latency IlI (EBNA1, LMP1 and LMP2)

g g A =/ v :;:if'i‘:.;f, 7
(all EBNAs and LMPs) v Latency 0 Latency |

i i | (no protein expression) | | (EBNA1)
- A

Direct infection model

2% in Normal persistence

Latency Il

B cell lymphomas

Burkitt lymphoma Hodgkin lymphoma PTLD and DLBCL
Latency | Latency Il Latency Il

Nature Reviews | Cancer




JbB-KaybIMaacKaH iCIKTEp

MALIGNANT DISEASE
Lymphoproliferative disease
Primary CNS lymphoma
Hodgkin’s lymphoma

Nasopharyngeal carcinoma
Gastric cancer

Burkitt's lymphoma

EBV ASSOCIATION POPULATION AT RISK COFACTORS
~90% Transplantation patients Immunosuppression
100% AIDS with very low CD4* count Immunosuppression
~50%, depending on histologic subtype Children (developing countries) Unknown
Young adults (western countries)
100% undifferentiated Southern Chinese, Inuit Genetic predisposition and dietary factors
~4%-20% Unknown Unknown
30%-100% squamous
>95% endemic African children c-myc translocations (all)
~20% sporadic Independent of CD4" count Malaria (endemic only)

~40% HIV associated




tumour progression
tumour formation
clonal expansion of ~ --=--==-=-=----->
EBV-infected cells
latency II
LMPI+

chemo-/radio-therapies

| + LMP1-
44 e
normal ! precancerous | S local recurrence N
nasopharyngeal | lesions ! § +
epithelium
| . '
activation of EBV latent
telomerase infection
loss of chr. 3p and 9p : somatic gene !
(inactivation of global liprifionsi : : x
RASSFIA and CDKN2A) hyper-methylation N;_sg ;;:::»JZys § i distant metastasis
; ; mutations in MHC
4 driver mutations " TP53, RAS or
s other mutations
# EBV —
mutations in PI3K/MAPK
\ . and chromatin remodelling
carcinogens pathways
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FIGURE 141-4 Nasopharyngeal carcinoma. A, Nests of metastatic undifferentiated nasopharyngeal carcinoma in a fibrous stroma in lymph node
(hematoxylin and eosin). Metastases often lack infiltrating lymphocytes. B, In situ hybridization for Epstein-Barr virus (EBV)-encoded RNA (EBER; brown)

shows EBV infection in most cells in the same area of tissue. (Magnification, x100.) (Courtesy Dr. Miguel Rivera.)
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JbB-3aKbIMAAJIFaH ICIK KaCylIajJgapbl
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FIGURE 141-2 Post-transplant Iymphoprollferatlve dlsease involving the colon. A, Tumor is composed of large, atypical lymphoid cells (hema-

toxylin and eosin). Scattered macrophages (arrow) are seen, producing “starry-sky” appearance. B, In situ hybridization for Epstein-Barr virus (EBV)-

m (EBER; brown) shows variably intense nuclear staining in most tumor cells, indicating EBV infection. (Original magnification, x400.) (Courtesy
tok.)
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FIGURE 141-3 Mixed cellulanty classic Hodgkin's lymphoma. A, Lymph node archstecture is effaced by infiltrate composed of small lymphocytes,
epithelioid histiocytes, plasma cells, eosinophils, and Hodgkin and Reed-Sternberg cells (arrow; hematoxylin and eosin). B, In situ hybridization for Epstein-
Barr virus (EBV)-encoded RNA (EBER; brown) shows EBV infection in malignant Hodgkin and Reed-Sternberg cells. (Original magnification, x400.) (Courtesy

Dr. Jeffery Kutok.)
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JbB TyabIiparTbIH aypyJiap

1 HMH}peKuusIpK MOHOHYKIIEO3. 1 JIumdpoma bepkurra.

(1  MypbIH XXYTKBIHIIIAK, OOBIPHI.

1 Cossumanel ObB nHpeKknuschI. 0 JumdonpomudbepaTusTi aypybiH.

1 JlumdonponudepTuBTik cuHIpOM, X-

Hykneokancun

XPOMOCOMACBHIMEH TIPKECKEH.

TeraMenr

Cynepkancun



NHpeKnnoHIbI MOHOHYKJICO3

1 XKyknanbl MOHOHYKJIEO03 (mononucleosis infectiosa,
MYJIBTUIIAHIYISPIBl  aAeHo3,  DuimaroB  aypybl,  aHrdHa
MoHoIuTapJibl, JuMpooaacTo3 Karepci3) (AXIK-10 OoribiHIIA B27) —
KbI30aM€H, aybl3  JKYTKbIHIIAFBIHBIH, JuUM@a  TYHIHJIEPIHIH,
OaybIpAbIH, KOKOAyBIPABIH 3aKbIMIAHYBIMEH >XKoHE OMIITeHH-bapp o
BUPYCHl TYBIHIAaFraH KaH KypaMBIHBIH ©31HAIK ©3repicTepiMeH
CUIATTaNaThIH KIT1 BUPYCTHIK aypy.




L) B

VHbex1IMOH B 172 : ”

MOHOHYKJI€03. VHeRIMOHHbIN -

YBenuueHHbIe HIeHHbIE MOHOHYKJIEO3.

JuMaTHIecKue y3isl. YBeyeHHble

Jlbixanue TepeJIHelIelHble

[IO/YOTKPBITBIM PTOM. JUMDATIHECKIE Y3IbL. ‘
N

|




173

VHerMOHHBI
MOHOHYKJIE03.
YBenyeHHbIe
3aJ[HEIIeNHbIE
JMGaTHYECKIe Y3IIbI.
JIpixanue
TIOJTYOTKPBITHIM PTOM.




174

VHeKIMOHHBIN
MOHOHYKJIE03.
JlakyHapHas aHTMHA.

/-_
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VIHDeRIMOHHBIH B
MOHOHYKJIE03.

Ore4yHOCTb MUHJIAIMH

J1 MAJIEHBKOTO A3bIYKA.
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VIHeKIMOHHBI _
MOHOHYKJIEO03.
Turnunoe
mopazKkeHye 3eBa.







Mononucleosis causes:

* Faver

* Fatigue g

* Sore throat

« Swollen lymph
glands




KIIMHUKAJIBIK KIKTe 1yl

0 Typi OoMbIHIIA: TUNTIK/aTUNTI
0 AybIPJBIK: )KCHLI / opTalia / ayblp

1 AFbIMBIHBIH CHMIIATHI 0OMBIHIIA: TErIC/ ACKBIHYJIAPMEH,
KalTalaMa UH(PEKIUSIHBIH Ka0aTTaHYbIMEH, CO3bLIMAJIbI
aypyJIapJblH ACKbIHYBIMEH, PELUANBTCPMEH.

0 ¥3aKTbIFbI OOMBIHILA: OTKIP (3 aiiFra JIcHiH))/ CO3bLIMAJIbI
(3-6) / co3puiMankl (6-1aH Kem)




Cytokine storm associated with infectious mononucleosis
Activated
CO8+
OoXIC
. g /I' I%?)ho:nﬂe
TNF-ot Delvalnd
INF-y macrophage
Cytokines GM-CSF (histiocyte)
leg F 1 \ Haematopoietic
= cells

Macrophage ‘ Haemophagocytosis

Monocyte

IL-1¢ L1 | g TNF-at
Cytokines




IHaugajanraH oaeoOuerTep Ti3iMi

g

3apunaze H.I. Kanneporenes. M., 2004.

b. Ans0eptc u np. MonekyssipHast Ononorus kierku. B 3-x tomax. M.,
1994.

@orenb @., Motynscku A. ['eHeTrka yenoBeka. B 3-x Tomax. Mockaa.
Mup. 1990.

boukoB H.II. Knuanueckas renetuka. Mocksa. 1997. 288 c.
Menununckas reaetuka. [log pen. boukosa H.I1. Mocksa. M3a-Bo
«MacrtepcTBo», Beictras mkosa. 2001. 192 c.

[{uTonormueckas kiaccupukanus omyxonen. Co. mox pemaknuen K.A.
AramoBoi, T.A. Jlykunon, H.. Hukutunon, O.B. Unctakosoii, H.A.
[ITammupo. M. «Meaunuaay», 1997. 89 c.




