VWMMYHOOE®PULINTDI

BpoXxaeHHble, NMpnobpeTeHHbIe
KOTopble 0BYyCroBMneHbl BCIieACTBME BO3OENCTBUSA
reHeTUYecKnMmn gedektamm obny4eHns, UMTOCTaTKKOB,
opraHuama TOKCUHOB N KOMMOHEHTOB

NaToreHoB, YrHeTarLnx
UMMYHUTET




CYNEPAHTUIEHDI

B3auMoaencTByS c onpepeneHHbIiMu VB u
monekyrnamu MHC knacca Il Bbi3bIBaloT
NONMMKIOHanbHyO aktTuBauuo T-numcpounton

“

N

BakTtepuanbHble - SEB, SEA,
TSST - TOKCHHbI, accoLUMpoBaHHbIE
C NMULLEBLIMU OTPaBMEHNSIMMN,
NHOoyumnpya Hecneunduyeckyro
akTmBauunto T-KNeToK 1 MaCcCUBHbIN
BbIOPOC UMTOKNHOB, BbI3bIBalOT
CUHOPOM TOKCUYECKOro LLoKa U
YyrHeTarT cneumdunyeckn
NUMMYHUTET K NaToreHy

TSST - Toxic Shock Syndrome Toxin

SEA - Staphylococcal enterotoxin A
SEB - Staphylococcal enterotoxin B
MMTYV - Mouse Mammary Tumour Virus
mls - mixed lymphocyte stimulation

BupycHble - MMTV - Bupycbl paka
MOJIOYHOW Xenesbl Y Mbillen.
Koampyemble MMn cynepaHTUreHsol
CTUMYIUPYIOT Nponndepaumio
T-nnmdouymToB, YTOOLI BUPYC CMOT
NX MHUUMPOBATbL U NONACTL B
ANNTENNNA MOSIOYHOWN Xenesbl.
[nutenbHas akcnpeccua NHMEK-
LIMOHHOIO BMpYCa BeLET K aerne-
UMKn T-KNneTok c onpeneneHHbIMU
V. 3kcnpeccusa nposupycos (mls)
NPMBOOMUT K YCTONYMBOCTU K
NHPULMPOBAHNIO HEKOTOPLIMM
doopmamm Bmpyca.




AHTUreHHas BapVI86€J'IbHOCTb No3BOJSISET NnatoreHam 00onNTH UMMYHUTET
Streptococcus pneumoniae

ojol0i010%0.

There are many types of S. pneumoniae, which
differ in their capsular polysaccharides

Subsequent infection

Individual infected R with a different type N
with one type of Spuie of S. pneumoniae ew response
S. pneumoniae clears infection is unaffected by clears infection
response to first type

| Oy

S Y
&

Figure 11-1 Immunobiology, 6/e. (© Garland Science 2005)



[1Ba Tna nameHeHun, NPMBOLALLUNX K MOBTOPHOMY UHAOULNPOBAHMUIO
BUPYCOM rpunna

Antigenic drift Antigenic shift

Antigenic shift occurs when
RNA segments are exchanged between
viral strains in a secondary host

Neutralizing antibodies against
hemagglutinin block binding to cells

OTHOCUTENBHO [TonHOE oTCyT-
nerkoe CTBUE UMMYHN-
n3nevyeHune TeTa, NaHAeMnn
—
—

99 9% e
— C T

< o o =

DA

No cross-protective immunity to virus
expressing a novel hemagglutinin

N e
Mutations alter hemagglutinin
epitopes so that neutralizing
antibody no longer binds

== 2
=99 99

Figure 11-2 Immunobiology, 6/e. (© Garland Science 2005)



There are many inactive trypanosome
VSG genes but only one
site for expression

Expression
a b ¢ f E } site
x1000 VSG?
< =
W

Inactive genes are copied into the
expression site by gene conversion

I [
CHEH - O
x1000 VSGC

9 o

N
Many rounds of gene conversion can
occur, allowing the trypanosome
to vary the VSG gene expressed

oeo--Soh-

x1000 vsG'

X &

The clinicaYcourse of
trypanosome infection

anti-VSG?  anti-vsG® anti-vSG'

Number of parasites
Levels of antibodies

Time (weeks)

Tpetun mexaHnam aHTUreHHoOM Bapuauum -
nporpaMmmMmupoBaHHas peapanxuposka JHK
natoreHa: y ajppuvkaHCKOW TPUNaHOCOMbI
okono 1000 reHoB KOOMPYIOT BapuUaHT-
cneunduvecKknn rmmkonpoTenH, NULLb OOUH U3
KOTOPbIX 9KCNpeccupyeTcsa B AaHHbI MOMEHT.
PeapaH>XMpOBKN reHOB BeayT K MOSABIIEHNIO
HOBbIX BapuaHTOB 1 peuuansam 3aboneBaHus.

Figure 11-3 Immunobiology, 6/e. (© Garland Science 2005)



«Original antigenic sin» - NnepBOpPOAHbIN @HTUIEHHbIN rPex

deHOMEH, B KOTOPOM Ha4aBLUNNCA UMMYHHbIN OTBET Ha
aHTUIreHHbIXW 3NUTON NogaBnseT OTBET HA CXOAHbIN aHTUTEHHbIN
anNMTON, YTO CO3aaeT Nepmoa HEOTBEYAEMOCTN Ha CXOAHbIE aHTUTEHbI,

HanpumMep, MyTaHTHbIE BapuaHTbl BUpYyca.



Primary infection

trigeminal
ganglion

L7

W
Latent phase

Recurrence of infection

OTBeT Ha BUpPYC NPOCTOro reprneca rferko
YCTpPaHSAET ero n3 nepBmMYHOro canta NHMU-
LMPOBAHMSA - KOXKM, HO OCTaTouMHaa MHJOEK-
LMA NEePCUCTUPYET B CEHCOPHbIX HEMPOHAaX,
Hanpumep, B raHrmmn TPOMHUYHOIO

HepBa, aKCOHbl KOTOPOro NHHEPBUPYIOT
rybol. Korga Bupyc peaktnsmpyercs,

KOXa B MHHEpBUpyemon obnactmn penHdun-
LMpYyeTCS BUPYCOM N3 raHrnmsa n obpaasy-
IOTCS AA3BOYKU. OTOT MPOLIECC MOXET
NOBTOPATLCS MHOIO pas.

Figure 11-4 Immunobiology, 6/e. (© Garland Science 2005)



: Specific Virus
Viral strategy = egh ahlam Result examples
; Blocks effector functions ;
Virally encoded bl Herpes simplex
of antibodies bound to :
Fc receptor infacted colls Cytomegalovirus
s . Blocks complement-
Inhibition of V'rf"y encoded mediatped Herpes simplex
humoral comprementraceptor effector pathways
immunity
Virally encoded Inhibits complement
complementcontrol activation by Vaccinia
protein infected cell
Virally encoded Sensitizes infectedcells
chemokine receptor to effectsof B- :
homolog, eg, chemokine; advantage Gylomsgmovinus
B-chemokine receptor to virus unknown
Virally encoded solublel
cytokine receptor, eg, Blocks effects of
IL-1 receptor homolog, ||| cytokinesby inhibiting Vaccinia
TNF receptor homolog, their interaction with Rabbit myxoma virus
Inhibition of interferon-y host receptors
: receptor homolog
inflammatory
response N
Viral inhibition of :
: Blocks adhesion of
adhesion molecule : £ ;
expression, eg, LFA-3 |ymphocytc:gi|;omfected Epstein-Barr virus
ICAM-1

Protection from NF«xB
activation by short
sequences that mimic

Blocks inflammatory
responses elicited by
IL-1 or bacterial

Vaccinia

TLRs pathogens
- Impairs recognition of .
Inhibitionof MHC class| ¢ Herpes simplex
Blocking of antigen expression infected cells by Cytomegalovirus

processing and
presentation

cytotoxic T cells

i ; Blocks peptide
Inhibition of peptide il : :
association with Herpes simplex
transport by TAP MHC class |
; Virally encoded Inhibits Th1 Iymphocytesl
LTT‘Iggfsuppresswn cytokinehomolog of ||| Reduces interferon-y Epstein-Barr virus

IL-10

production

Figure 11-5 Immunobiology, 6/e. (© Garland Science 2005)

MexaHn3Mbl NpeoaosieHns Hop-
MasibHbIX UMMYHHbIX QOYHKLINW
BUpycamMun CEMENCTB repreca

N OCTbl.



in clini lep

There are two polar forms, tuberculoid and lepromatous leprosy,
but several intermediate forms also exist

Tuberculoid leprosy Lepromatous leprosy

-\

Organisms present at low Organisms show florid growth
to undetectable levels in macrophages
Low infectivity High infectivity
Granulomas and local inflammation. Disseminated infection.
Peripheral nerve damage Bone, cartilage, and diffuse nerve damage
Normal serum immunoglobulin levels Hypergammaglobulinemia
Normal T-cell responsiveness. Low or absent T-cell responsiveness.
Specific response to M. leprae antigens No response to M. leprae antigens

Cytokine patterns in leprosy lesions

T41 cytokines Ty2 cytokines

Tuberculoid | Lepromatous Tuberculoid | Lepromatous

TS L-ee Qose

IFN-y | S L5 |[TEEE ':'
G| D & e L0l we ol

Figure 11-6 Immunobiology, 6/e. (© Garland Science 2005)

T-KneTo4yHble N MakpodarasnbHble QyHKLUUK
B oTBeTe Ha Mycobacterium leprae cunbHo
pasnuyaroTca npu AByx popmax npokasbl -
Ty6epKynomgHom v nenpomMaTo3HOMN.



OueHKa MIMMYHHOrO cTaTyca opraHuM3mMa

Evaluation of the cellular components
of the human immune system

B cells T cells Phagocytes
Normal Monocytes 0.15-0.60
numbers _ Total 1.0-2.5 Polymorphonuclear leukocytes
(x10° Approximately 0.3 CD4 0.5-1.6 Neutrophils 3.00-5.50
per liter CD8 0.3-0.9 Eosinophils 0.05-0.25
of blood) Basophils 0.02
Measurement Serum Ig levels
of function Specific antibody Skin test -
in vivo levels

Induced T-cell proliferation Phagocytosis
gnfefausr:';ﬁg’:m antibody production in response to Nitro blue tetrazolium uptake
initro in response to phytohemagglutinin Intracellular killing

pokeweed mitogen ||| or to tetanus toxoid of bacteria

32;%'{': See Fig. 11.8 See Fig. 11.8 See Fig. 11.8

Evaluation of the humoral component
of the human immune system

Immunoglobulins Complement
Component I9G IgM IgA IgE
Normal 600-1400 40-345 60-380 0-200 CHsy of
levels in adults mgdi’ mgdl~! mgdl~! Uml-! 125-300 1Uml-1

Figure 11-7 Immunobiology, 6/e. (© Garland Science 2005)




Figure 11-8 part 2 of 3 Immunobiology, 6/e. (© Garland Science 2005)

Name of deficiency Specific Immune il Name of deficiency Specific Immune Susceptibili
syndrome abnormality defect Suscoptllity syndrome abnormality defect i
ADA deficiency No T or B cells General Phagocyte : Lossof Extracellular bacteria
deficiencies Abary Sitfeant phagocyte function and fungi
PNP deficiency No T or B cells General Complement — Loss oflspeci{ic Extracellular bacteria
Severe combined paRE Y 33%85,{2?,?5 especially Neisseria spp.
immune deficiency X-linked scid.
: e No T cells General :
T, Pt dehcioncy g:::gf' killer (NK) cell Unknown Loss of NK function Herpes viruses
Autosomal scid
DNA repair defect No T or B cells General X-linked lympho- SH2D1A mutant Inability to control EBV-driven
proliferative syndrome B cell growth B cell tumors
: | ; ; Variable numbers of
DiGeorge's syndrome Thymic aplasia T and B cells General Ataxia Gene with Pl 3- el Respiratory
e telangiectasia kinase homology CERSITnacS infections
MHC class , Chronic lung and
deficiency TAP mutations No CD8 T cells skin inflammation Defective T cells reduced Respiratory
Bloom's syndrome DNA helicase Reducled alntibody infections
MHC class |l Lack of expression o gves
deﬁciency MHC classll No CD4 T cells General Figure 11-8 part 3 of 3 Immunobiology, 6/e. (© Garland Science 2005)
Figure 11-8 part 1 of 3 Immunobiology, 6/e. (© Garland Science 2005)
Name of deficiency Specific Immune Susceptibili MVH NMUNTBI YeJ1ioBeKa
syndrome abnormality defect tecaptinllly I-I e p BMYHbIE M o y Oﬂ,e(b L" o c
——— Cneumduryecknin reHeTn4ecknin AedexT,
Wiskott-Aldrich X-linked; defective ||| polysaccharide antibody Encapsulated —
syndrome WASP gene and impaired T-cell ||| extracellular bacteria ero nocri e,D,CT BUA ,El,ﬂ 41 UMM yH HOUN CUCTEMDbI
activation responses
N YYBCTBUTENbHOCTb K DOMe3Hu.
X-linked agamma- Loss of Btk No B cells Extracellular bacteria, y
globulinemia tyrosine kinase D viruses ADA - aﬂe HO3U H.u'e3a MuMHa3sa
X-linked : Extracellular bacteria
hyper IgM Cg::)etl:itg;‘:\d No isotype switching||| Pneumocystis carinii P N P - ”yp NH HyKﬂ eOTMﬂCpOCCbO p ninasaa
Kabaial el TAP - TpaHCnopTepbl, acc. C NPOLIECCHHIOM
’ .
Common variable Unknown; Defective ;
immunodeficiency MHC-inked || igh and 196 procuction] | *"*°*"* =)l - \WASP - npoTenH Buckotta-Ongpuya
Selective IgA Unknown; MHC-linked||| No IgA synthesis [||Respiratory infections E BV - BU pyC 3 nwrenHa- Ea p pa

NK - ecTecTBeHHbI€ KUNnepbl



MMMyHO3nekTpodopes No3BOorsieET BbisIBUTb OTCYTCTBME HEKOTOPbLIX M30TUMOB
MMMYHOINOOYNMHOB B CbIBOPOTKE NauueHTa ¢ X-CBsA3aHHOW arammarnobynmHemmuen

(XLA)

Serum samples are added to
immunoelectrophoresis plate

Serum samples are separated
by electrophoresis

Rabbit anti-human serum is added to
the central trough and diffuses into
the plate, forming precipitin lines

Serum from patient with recurrent infection

Serum from normal individual

Albumin Globulins
& B Y

oo

C )

¥ X T Jor ¢ Y

Figure 11-9 Immunobiology, 6/e. (© Garland Science 2005)

IgA IgM IgG




Pro-B cell

Pre-B cell

Immature B cell

Normal
male

Bone marrow
stromal cell

i A5: Vpre-B

IgM

L&

Affected
male

()

B-cell
development
arrested

Carrier
female

Defective X inactivated

®

>

Normal X inactivated

@

B-cell
development
arrested

Figure 11-10 Immunobiology, 6/e. (© Garland Science 2005)

[MpoaykT reHa btk BaxeH ong
pa3suTtnsa B-numdouymTos.

[Mpn passutun XLA npoTeunH-
TUPO3NHKMHAa3a btk, kogupy-
emMasi B X-XpoMocome, ABNsi-
eTca gedektHon. Beneacrt-
BWE 3TOro OTCYTCTBYET CUI-
Han 4Yepes btk, BknrovaroLwmmn
nanbHeulwee passuTtme B-
NMMdOUNTOB, XOTH peuenTop
ONna aHTUreHa nNpucyTcTByeT
Ha NOBEPXHOCTU KNETKN.



YpOBHM MMMYHOINOOYNMHOB Y HOBOPOXOEHHbIX AETEN HE CHUXAKTCSA A0 6-MeCAYHOro
BO3pacTa, NoKa NPUCYTCTBYOT MMMYHOIMO0YNMHbI MaTepu

Fraction of adult

level of serum transient
i ' low IgG
immunoglobulins . ol o
100 - passively
transferred
maternal IgG

IgA

D

0 4 » [N N N I N
conception -6 -3 bith3 6 9 1 2 3 4 5 adult

months yeérs

Figure 11-11 Immunobiology, 6/e. (© Garland Science 2005)



Y naumeHToB ¢ X-accouumpoBaHoun runeprinodynnHemmen M. numdbaTnyeckme
TKaHW NMULWEHbI repMUHanbHbIX LEHTPOB, POPMMPOBaAHUE KOTOPLIX 3aBUCUT OT
T-knetok. AkTuBauma B-numdoumtoB T-knetkamm TpebyeTcs Kak anga nepeknioyeHns
N30TUMNOB aHTUTEN, Tak 1 ONa POoPMUPOBAHNSA FepMUHANbHbLIX LLEHTPOB

Lymph node from patient with hyper- Normal lymph node
IgM syndrome (no germinal centers) with germinal centers

- in

At
Leagt

Figure 11-12 Immunobiology, 6/e. (© Garland Science 2005)




,D,ereKTbl CcncrtemMbl KOMrJieMeHTa CBA3aHbl C HYYBCTBUTEJIbHOCTbHO K HEKOTOPbIM
VIHCpeKLI,I/IFIM N HakKorJieHmnemM NMMMYHHbIX KOMIJ1EKCOB

cuassioapatiway | | weectinpatiway | [ALTERNATIVE PATHWAY

MBL - Deficiency leads to
Ci Deficiency leads MASP1 ?:;fs'et';cga%ftggll‘ Factor D [infection wi¥h pyogenic
C2 | toimmune-complex MASP2 | ;-0 ot tnfu s F p | bacteria and Neisseria
C4 disease 2 In ectlmz,hmaén yin actor spp. but no immune-
C4 cligneo complex disease
{ i )
ol [
NV
C3 convertase
o
N
C3b deposition
Deficiency leads to infectionwith
C3 pyogenic bacteria and Neisseria spp.
Sometimes immune-complex disease
=
DA
Membrane-attack components
C5
C6 Deficiency leads
C7 to infection with
gg Neisseria spp. only

Figure 11-13 Immunobiology, 6/e. (© Garland Science 2005)



[edeKTbl B harounTUpyoLLmnxX KreTkax cBa3aHbl C NepcmncTeHumnen
BakTepunanbHbIX UHDEKL M

%;?eenlga; a’;"g%p:g%smy) Widespread pyogenic bacterial infections
Leukocyte adhesion deficiency Widespread pyogenic bacterial infections
&g,sﬁ;‘gggg O‘ﬁ'ggﬁ " Severe cold pyogenic bacterial infections

Chronic granulomatous disease Intracellular and extracellular infection, granulomas
G6PD deficiency Defective respiratory burst, chronic infection
Myeloperoxidase deficiency Defective intracellular killing, chronic infection
Chediak-Higashi syndrome Intracellular and extracellular infection, granulomas

G6PD - Glucose-6-phosphate dehydrogenase



Jkenpeccuss TLR-2 no3songaeT makpodaram adopeKkTnBHO
oTBe4YaTb Ha MUKODakTepum

Mycobacteria ligate Toll-like
receptor 2 (TLR-2) as they
infect macrophages

Ligation of TLR-2 induces
the macrophage to produce
NO intracellularly and
to secrete IL-12

Macrophages present myco-
bacterial antigens to T cells.
In the presence of IL-12,

T cells release IFN-y to
stimulate the macrophage

IFN-y recruits more
macrophages, forming a
granuloma and activating
them to kill
intracellular bacteria

Figure 11-15 Immunobiology, 6/e. (© Garland Science 2005)




[na BoccTaHOBNEHUS UMMYHHbIX OYHKLMW Nepecagkon KOCTHOro Mo3ra Heobxoanmo,
4YTOObI JOHOP U PELUNMEHT coBnaganu xoTs 6bl N0 HekoTopbIM Moriekynam MHC

Bone marrow transplant.
‘One MHC allele shared

macrophage APC

infected MHCP cells

@ sl L
MHc;-reMslt_lrgt:bdATP%éls R i
o o @ | by MHC2x® APC, and recognize |
00 ®

MHC®X® T cells MHC"
= =

Donor cells undergo selection on MHCP
in the recipient thymus

Figure 11-16 Immunobiology, 6/e. (© Garland Science 2005)



Peakuun TPaHCIJ1IaHTaT NPoTnB XO03ANHA U XO3ANH NMPOTUB TPaHCIJ1aHTaTa ABJIAKOTCAH
ABYMA TTaBHbIMA r|po6nemaM|/| Ha Nyt ycneu.|H017| nepecagkm KOCTHOIro Moa3ra

Mature T cells from graft recognize
host cell as foreign

Mature T cells in host recognize
graft cells as foreign

Graft-versus-host disease (GVHD) kill

Systemic immune disease

No immune response by T-cell
depleted graft. Stem cells proliferate
and reconstitute host immune system

-
Cen) ) >

Successful grafting

S =
N

Host-versus-graft response. Graft failure

Figure 11-17 Immunobiology, 6/e. (© Garland Science 2005)



PacnpocTtpaHeHue nudekumn BAY no BceM KOHTUHEHTaAM

¥  EastAsia

850,000/75,000/59,000

South and South-
east Asia
3.8 million/280,000/270,000

C @ total cases in 2008

@ new cases in 2008
W@ deaths in 2008

Worldwide totals
33.4 million/2.7 million/2 million

Sub-Saharan Africa
22.4 million/1.9 million/1.4 million




BonbwmnHcTBo HIV-HdMUmMpoBaHHbIX naumeHToB 3aboneet CllAJom

Percentage of 100
persons
without AIDS ¢ | HIV= hemophiliacs
60 -
40 1 HIV + hemophiliacs
born after 1943
20 HIV* hemophiliacs
born before 1943
0 L L] L) L] L] L] L)
{} 2 4 6 8 10 12 14 16
Time after infection (years)
HIV infection

Figure 11-19 Immunobiology, 6/e. (© Garland Science 2005)

1943 r. - P. Beeson published the classic description of transfusion-transmitted hepatitis.

CywiectByeT rpynna nHgpuumpoBaHHbix HIV nauneHToB, y kotopbix CINL He pa3sBmBaeTca bnarogaps
nedgekty B kopeuenTtope Bupyca CCR5. HLA-B57 n HLA-B27 koppenupytoT ¢ ny4yimm nporHo3om

6onesHun, HLA-B35 n romosurotHocTb no HLA knacca | - ¢ 6onee 6bICTpbIM €€ pa3BUTUEM.



Ob6bI4HbIN KypC pa3BuTunsa nHdekuum HIV 6e3 neyeHuns. OnnopTyHUCTUYECKME
NHMEKUUN U apyrne CUMNTOMbI CTAHOBSTCS Bblpa)XeHHbIMU NPU NageHUn YPOBHS
cogepxaHunsa T-numdoumtoB CD4" B kpoBu HKe 500 KNETOK Ha MUKPONUTP.

Infection | Seroconversion Death
v Depletion of CD4 T cells v
CD4
T cell1s
W™ 1000 - CD4* PBL
500 -
200 -
0 j
2-6 weeks mean of ~10 years
'Flu-like :
disease Asymptomatic phase Symﬁtomatlc AIDS
(50-80% of cases) RlasE

Figure 11-20 Immunobiology, 6/e. (© Garland Science 2005)



HIV aBnsaeTca peTpoBnpycom, KoTopbii nHduuupyet T-knetkn CD4*, neHopuTHbIE
KneTkn n makpodarn. CCR5 geHOpUTHLIX KNeTok n makpodaros 1 CXCR4
aKTUBMPOBaHHbLIX T-KINETOK ABMAIOTCA rMaBHbIMM KOpeLenTopaMmn BMpyca.

re 11-21 Immunobiology, 6/e. (© Garland Science 2005)

CyuwecTtBytoT MakpodarotTponHbie (RS) n numdountoTponHbele (X4) BapuaHTbl
Bupyca. Bupycbl RS pacnpocTtpaHsTcs NoCpeacTBoOM CekCyasbHbIX KOHTAKTOB U
OOMMUHUPYIOT Y HOBOUHMPULUMPOBAHHbLIX NALUEHTOB.



OeHapuTHble KNETKU NHULUUPYIOT pa3BuTUE MHMEKLNKN, TPAHCNOPTUPYS BUPYC
C NOBEPXHOCTEWN CINU3NCTbIX 000SI04EK K MMMAONOHON TKAHW. ITO NPOonUCXoauT
B pesynbrate cBasdbiBaHus gp120 supyca ¢ DC-SIGN geHOpUTHOM KNETKK

Intraepithelial dendritic cells
bind HIV using DC-SIGN

HIV is internalized into
early endosomes

Dendritic cells that have
migrated to lymph nodes
transfer HIV to CD4 T cells

Figure 11-22 Immunobiology, 6/e. (© Garland Science 2005)



Virus particle binds to
CD4 and co-receptor

Viral envelope fuses with
cell membrane allowing

Reverse transcriptase
copies viral RNA genome
into double-stranded

Viral cDNA enters

nucleus and is integrated

cell
membrane  Cytoplasm

Nucleus

viral genome to enter .
onT cell he coll cDNA into host DNA
20
viral RNA
— provirus
"" s OOOOORO

chromosomal DNA

Figure 11-23 Immunobioloay, 6/e. (© Garland Science 2005)

T-cell activation induces
low-level transcription
of provirus

RNA transcripts are multiply
spliced, allowing translation
of early genes tat and rev

Tat amplifies transcription

of viral RNA. Rev increases

transport of singly spliced
or unspliced viral
RNA to cytoplasm

The late proteins Gag, Pol,
and Env are translated and
assembled into virus
particules which bud
from the cell

A — 0 Pol
W»@Gag

Pennukauus Bupyca Tpebyet
aKTUBUPOBAHHOIO COCTOSIHUS
T-kneTkn, 1.K. ncnono3yet NFxB

Figure 11-25 Immunobiology, 6/e. (© Garland Science 2005)

NHpurunpoBaHmne T-KneTok
HIV.



CHMKEeHMEe KonnyecTBa LMPKYNUPYOLWEro BUpyca B pesynbsraTte fie4yeHus
KoMBUHaunen HrIMbTopoB NpoTeas n obpaTtHom TpaHcKkpunTasbl. Bupyc 6bicTpo
ncyesaeT M3 UMpKynsauum B TedeHune gasbl 1, MeaneHHo ocBoboxaaercs n3a
NHAOUNLMPOBAHHbLIX KNETOK B TedeHne doasbl 2 U MOXET ANNTENBbHO COXPaHATLCS
B KNeTKkax namMatu u gp. pesepsyapax B TedeHne dpasbl 3.

Phase 1 Phase 2 Phase 3
by, = 2 days by, = 2 weeks t,, = very long

Viral RNA molecules 106
per ml of plasma

1

10° 4

104 -

102 -

limit of detection
10 e e e

107"

1072

o 1 2 3 4 5 6 7 8 9 10
Months on treatment

Figure 11-26 Immunobiology, 6/e. (© Garland Science 2005)



HIV HakannuBaeT MHOro Mytauun B Te4eHUe Kypca MHMPEKLMNN Y OTAENbHOro
NHOUBMOYYMA U MO3TOMY JIe4eHne CONnpoOBOXAAETCS yBENMYeHnem ymcna
BapuaHTOB, YCTOMYMBLIX K BO30ENCTBUIO JIEKAPCTBEHHOIo npenapara.

Viral RNA 10° CD4 500

molecules - Iymphocytesl 0
er ml of per =

pplasma 10° -

300 —

i 200
100 —

10°
| | 0 I I

Frequency 1005

of mutants
in plasma

50 —

%0 | |

Figure 11-27 Immunobiology, 6/e. (© Garland Science 2005)



KomMOunHmMpoBaHHasa aHTUPETPOBMPYCHadA Tepanusa No3BoNuna CHN3UTb CMEPTHOCTb
NaUNEHTOB C Pa3BUTbIM MHAEKLMOHHbLIM NPOLECCOM U YaCTOTy pPa3BUTUA Y HUX
OMMNOPTYHUCTUYECKNX UHADEKLINM

Deaths per 40 - -100 Therapy with
100 person-years -90 combination
L 80 anti-retroviral
70 drugs
| g0 (% of patient
50 days)

- 40
- 30
- 20
- 10

30 -

20 4

10 ~
Use of combination therapy

T T T
1994 1995 1996 1997

Number of 20 1 M. avium complex
opportunistic Ctomegalovirus
infections per

100 person-years 15 -

10

P. carinii pneumonia

1994 1995 1996 1997

Figure 11-28 Immunobiology, 6/e. (© Garland Science 2005)




MMmmyHHBIN oTBET K HIV. ConpoBoxgaeTca AfMHHOM acuMnToMaTnyeckon ason,
B TEYEHME KOTOPOWU BUPYC NEPCUCTMPYET B NUMPONOHON TKaHW. B TedeHne aTtoro
nepuoaa konuyecTtso T-knetok CD4™ noctosiHHO cHuxkaetca. PrnHanbHaa dasa
NH(EKLMM COMPOBOXAAETCA NOAABNEHNEM BCEX BUOOB OTBETA U YBENUYEHNEM
KonnyecTtBa MHAEKLIMOHHOIO BMpYyCca B nnasme.

Immune response to HIV

Antibodies against HIV Env

HIV-specific CTL

Antibodies against HIV p24

Infectious virus in plasma

4-8 weeks 2-12 years 2-3 years y%_a1rs

Figure 11-29 Immunobiology, 6/e. (© Garland Science 2005)

[MoNOXUTENbHYO POSb B KOHTPOSE 3a BUPYCUMHAMLUMPOBAHHBLIMU KIETKaMu
urpatot Th1 n CTL.



Pa3Hoobpasne onnopTyHUCTUYECKMX NATOrEHOB M OHKONOrM4eckux 3abonesaHum,
ybusatoLmx naymeHtoB co ClrAL

Infections Malignancies

Parasites Toxoplasma spp. Kaposi's sarcoma - HHV8 _ _
Cryptosporidium spp. Non-Hodgkin's lymphoma, including
Leishmania spp. EBV-positive Burkitt's lymphoma
Microsporidium spp. Primary lymphoma of the brain

Intracellular || Mycobacterium tuberculosis

bacteria Mycobacterium avium
intracellulare

Salmonella spp.

Fungi Pneumocystis carinii
Cryptococcus neoformans
Candida spp.

Histoplasma capsulatum
Coccidioides immitis

Viruses Herpes simplex
Cytomegalovirus
Varicella zoster
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