NEMKOUMUTDI
O6wee konuyecTtso: 4 -9 *10°/ n (4000-9000 B 1 MKn)

FPAHYJIIOUUTDI: AIrPAHYNOLUMUTBI:
NnmdouunTil (20-40%) n moHouunTbl (2-10%)

Hentpodunsbi (40-70 %),
Baszodunobl (0-1 %),
o3nHodunbl (2-4 %)

- KocmHomMo32080U - 30%; 3pesibie Kriemku 3-4 OHs1
- yupkynupyrowuu - 20%,; 4-30 yacoe

- mkaHeaol - 50%; 4-5 OHel



Neutrophils

[

°

Lymphocytes Monocyles Platelets Erythrocytes



GCKEMA PA3BUTHA H RHDDEPEHLIHPOBKA
RIETOR KPOBH

% 000

TpombBouunTbl

OpUTPOLMUTDI
Q03NHOPUNBHbIN
rpaHynouuT
T-kneTku
HenTpounbHbIn
rpaHynouuT ‘
MerakapnouuThbl Tumyc
o KneTku-npeaLecTBeHHUKM
S 6! 3pUTPOLMTOB
BazodunbHbI JNumcbonaHas

TKaHb

_— i
(KOCTHbIIA MO3r) \

/' KneTkun-npeaLecTBeHHUKN
numdcounToB

rpaHynouunT / ;—

MwuenounaHbie
KNeTKu-
npeaLwecTBeHHUKN

MoHouunTbI

Ty4yHble KNeTKu

>

CrBOnoBbIE KNETKM
A A -




UW3MEHEHNA KOMTUMYECTBA
NNEMKOLUMTOB
o J1EIZKOLI,I/ITO3I:I:

e - dbnanonornyeckKkmne: NULLEBOMN,
MUOreHHbIN, 3IMOLUMOHAarbHbIN, NPU
bepeMeHHOCTH

* - MaTonornyeckune: npu nHbekuusax m
BOCMNaneHuu

e TEMKOMEHUMW:

° -MaToONIOrM4YecKkne npuv HapyLueHUsX
nemKonoasa




Bbl <AUMMYHUTETA»

1. CMEUWWDPUYECKAA UMMYHHAA CUCTEMA (npuobpeTteHHasn)

1.1 - KNeTouHbIN UMMYHUTET (T—Kunnepbl, T-KNEeTKM NamMATH)

1.2 - rymopanbHbI UMMYHUTET (B-numdountbl, T-xennepbl).

2. HECMEUNPUYECKAA CUCTEMA (BpoxaeHHas)

2.1 — rymopanbHasa (cuctema KoMmnriemMmeHTa, MaHHaH-CBSA3bIBAOLLNW NEKTUH, NIN30LUM,
C-peakTuBHbIN 6erok, MHTEPdEPOHbI O 1 B 1 T.4.).

2.2 - KneTo4vHas (KNeTkn, cnocobHble K darounTosy: HEKOTOPbLIE NENKOLUTBI U
Makpodparu).

* - bapbepHble TkaHu (Koxa, XXKT, gbixaTtenbHbl TPAKT U T.M.), CEKPETUPYEMbIE MU
BellecTBa



HECNEUADPUYECKAA CUCTEMA
(BpoxaeHHas) PESUCTEHTHOCTHU

Cucrema KomMmnrnemeHTa

Knaccuuyeckum nyTob
peakuum:

AnbTepHaTUBHbLIA NYTb
peakuum:

OncoHnpoBaHHble bakTepun,
NHMPULMPOBAHHbLIE BUPYCOM
KNeTKun opraHmama

NMMyHornobynuHel,
Hanpumep, IgG

C9-KOMNOHEHT

BbicTpas MeaneHHas
peakuus peakuus

@ Cucrtema @

KOMIMIemMeHTa 4,

ATakyowuin membpaHy
KOMMneKc

¢

JIn3unc knetkun
it Mt e P 5 it s




Ig M, 19G3, 1gG1 Knaccuyeckuin nyThb
|

NOBEPXHOCTb MUKPOOpraHuama: Ig
Cab | + C1q (Ha TBeppoK case)
\ Ig C1qg — C1r — C1s
|

C4b C2—C4b C2b (4 —C4b +Caa nopa 10 Hm
|
C3 —)" C3a + C3b
a 10-16 x C9
l MAK
NOBEPXHOCTb MUKpoopraHnama: C3b
t + chakTop B C5b C6 C7 C8
(oricoHu3ayus) '
C3b B
AnbTepHaTUBHLIN NYTb B [MpoTteas3a D Mem6paHa
a ' 6
C3b Bb Genok P i
/\cma6unu3auu,q
AHaguriomoKCUHbI
KomnnemeHma, C3a+C3p — C3 C3b2 Bb Cob C6 C7
xeMomakcuc l /

C5— C5a + C5b — C5bC6
|




HECMNELUWDPUYHECKAA CACTEMA (BpoxaeHHasi) PEBUCTEHTHOCTU

- C-peakTUBHbIN 0eNOoK - NoBbILLIAETCA NPy NHEBMOHUKN, PeBMaTUYeCcKo nuxopajke,
CMOCOBCTBYET CBA3bIBAHMIO KOMMIIEMEHTa C NaTOreHHbIM OpraHM3mMoM + OMCOHU3aLUS.

docopnnxonuH (KNeTo4Hble cTeHKn baktepuid, rpnoos) —— C1q

| MaHHO30CBA3bIBaOLWMNWN NEKTUH — MaHHO3a Ha MOBEPXHOCTM MUKPOGHBIX KIETOK <— SP-A,

SP-B
+ oncoHun3auua gnsd MOHOUMTOB
MCIJl-accoummnpoBaHaHHaga npoTeasa

C4 ‘. C4b + C4a

— Benku octpown hasbl (nedeHb) —— TNF, UN-1, U1-6 <~—— MoHoumMTbl, Makpodaru. ..
2-3 OHs

OHOOreHHble NeNTUAbI-AHTUBNOTUKN: a-aedeH3nHbI (HeitTpohunbl) B —aedeH3nHbI (KNeTku

MOKPOBHbIX TKAHEW). - 3 18-45 aMUHOKMCIIOT, B TOM YnCre 6-8 LINCTEMHOBBIX OCTATKOB
- hopmMupytOT NOpooBpasHbie paspbiBbI

PepmeHT JIM3OLIUM — pacliennaeT KNeTouHyto CTEHKY rpaMM-MONoXUTENbHbIX GakTepuit
(COBMECTHO C KOMMMNEMEHTOM rpaMM-OTpuLaTeNbHbIX).




MHTEP®EPOHDbI - rnukonpoteunHsl, obnagatowme
aHTMBUPYCHbLIM AENCTBUEM (CUHTES U BblAeneHne 3a

Host cell

/ \ HECKOJIbKO 4acoB):
v %L, : - IHTepPdepoH a (NenkoLnTos),
ol Clopionrn. 1.4 - HTEepdepoH B (bnbpobnacTtos),
A o o
/ S -UHTEP®EPOH Y (MMMYHHbIN D, CMHTE3NPYEMBIN
everse iranscriptase ’,

aKTUBHbIMKU T-ninumdoumTamn).

Viral RNA Puciong

Reverse [

\\/\\/\ transcription
\f/ ik i Ad ekt nHTtepcpepoHoB
cDNA
}J\JJ\J{JQ Integ‘ratlon i ‘
| WAHrmbupyor:

- OeneHne KneTok, cMHTe3 6enkos

&S0 o [ Transcription L1l o
/, o " Ve | - pocT onyxonei
K \6/\3\/\ ' | -Cco3peBaHune spuTpounToB, agmnnoumnToB
Bay s\ 0 | -pa3MHOXeHWe BUPYCOB, NoAaBMss
| A oy ' CUHTe3 BUPYCHbIX 6enkoB
| ﬁ'% “ I
® $ |
S b | CTUMYnupyIoT:
\\‘ Assembly - CbaFOLlMTO3

- aKTUBHOCTb T KMUnnepos
- akTuBHOCTb NK
- NPOAYKUNIO aHTUTEN




Pha Location
goqfe _ PeuenTtopbl ans dgarounrtosa:

Neutrophils Blood and all tssues
‘Monocytes Blood P CR
Tissue macrophages (histiocytes) All tissues (including spleen, lymph | eLenTopsl AN koMnnemMeHTa

—— nodes, bone marrow) (+ psag nunononucaxapwuaos)
Kupffer cells Liver
Alvzfcf) jar macrophages Limigs - Peuentop MaHHO3bI (Makpodaru)
Microghia Central nervous system - PewenTop (CD14) KoMNAEKcos

1882 r. Me4yHukoB

6aKTepVIaJ'IbeIX unnononncaxapmnagoB C
mnononncaxapuaceA3biBaloLLiMM MPOTENHOM

l_ysosomes(|<oru'|areHa3|>|, XenaTtunHassl, CbIBOPOTKU
XemoTtakcuc anactasbl, goconunasbl)
/Digestive enzymes - PeuenTtop npon3BogHbIX cManoBbIX KNCNOT
Bt (peuenTop «Mycopa)

d’f\v

Bacterium
« /

; > 4

\

-Peuenmop Fc-¢gppazmeHmos Ig G

Lysosomal
enzymes

+ «pecnupaTopHbIN

%& B3PbIB» charoumTos:
\ —" «+» peuenmopsi uHMepgepoHa y, TNF

«=» peuyernmopsl IL-10



Heuntpodunbi:
— 60-70% newnkoumToB
- nepBbiMK BpocatoTcs B ovar

Capillary wall
Aavnanepes B Hopme B cocyamnctom pycne

L imank L — . HenTpodwunbl NPUMEPHO MOPOBHY
L b ) e . T ~ pacnpefeneHbl Mexay AByMs
O dizcic b ) B ‘ ‘ : . (pakuuamu:

LUunpkynupyrowasn dppakumsa
obpasoBaHa HenTpodumnamm, cBo60aHO
~ LMPKYNUPYIOLLUMU B KPOBU U HE

. CBSI3aHHBLIMU C 3HAOTENMEM.

Neutrophil

Diapedesis

MpucTteHo4Hasa dpakums - aTo
HEeNTpPOUIIbl, NPUKPENTIEHHbIE K
3HOOTENNIO

apresunto HenTpodmnos obecneynsatoT:

-CeneKkTuHbI - IMMKoNpoTenabl, IKCNpeccupyemMble HenTpomnamm n
3HOOoTenManbHbIMU KNeTkamu , - obecnevmsaloT crabyto aareauio, B
pesyrnsrate KOTOPOW HENTPOMUITbI HAYNHAKT Kak Bbl KaTUTbCA NO
NOBEPXHOCTU 3HOOTENNS;

“""‘rrrfzsaiﬁiw R A R - NPOYHO (PUKCUPYIOTCS K SHAOTENMIO C MOMOLLIbI0 CBOUX UHTETPUHOB
Pe P A— (CTUMYNUPYIOT XeMOaTTPaKTaHTbl, 06Pa3yIoLLMECS NP MOBPEXAEHNN
Margination substance TKaHEM, UN1 NPoAYKTbI KU3HEAEATENbHOCTY GakTepuit)




Jlnsocoma

Fer Komnnexkc

A PEUENTOP «apruren—antureno»
C3,-

peLienTop

®daza 1:

.y
Hanpumep, HeiTpounbHbiin ~ ONCOHMPOBaHHOE
T L —— pacnosHaBaHve
rpaHynoumTt yHeEpon
- 4yXepoaHoro Tena

0
0
B

BTopuyHo ucnonbayemsie 5
peuenTopbl pa3BuTUE NCEBAOMNOANN

®a3a 5: ,
3K30LMTO3 OCTATKOB, BTOPUYHOE
NCcnonb30BaHWe peLenTopoB

darocoma

®da3sa 3:
obpasoBaHue harocombl

Pdaza 4: N PacTBopeHve
obpasoBaHue charonusocom W NepesapusaHne
1 NM3NpOBaHMe aHTUreHa



Cneuundunyeckada cucrema sawmTbl opraHmama — COOCTBEHHO UMMYHUTET.

NTIMMOOUNTHDI
-—
NK-KJTETKWA
(B kpoBU 5-10%)
B-TIMMOOUUNTDI T-IMMOOUNTDI
N kpoBu 80%)
«MOrpaHNYHUKN» /\ Th1, Th2, ThO Tk (LI,TJ'I)
B1 B2
(B KpoBu 10%) G

«MOrpPaHUYHUKMN»

B GptoLLHON ”
nnespanbLHoOmn
NOSIOCTSAX

|

MonucneunduyHble aHTuTena (lg
M) k Hanbonee pacnpocTpaHeHHbIM
KOMMOHEHTaM KIEeTOYHbIX CTEHOK



CnocoOHbI cBA3biBaTbLCHA
C HATUBHbIMU aHTUIreHamMu

Antigen molecule

Fapreglon fiIMHEWMHbIM  KOH(OPMAaUNOHHbIN

Jlerkas uenb
(K unn A, 0BbI4HO 2 : 1

Tarkenasa uenb oad — F. region

(1, v, & €, 3) @ (e
/

/\'
J
4 =




G 1-4 80% Main form of antibodies in circulation: production
increased after immunization; secreted during
lNaccusHas uMMyHU3aUUsi HOBOPOXOEHHbIX secondary msponse

IgA 1.0 1% Main antibody type in external secretions, such as

OMMep B 3K30CeKpeTax sahva and mother's mllk

IgE Responsible for allergic symptoms in immediate
hypersensitivity reactions

IgM s Function as antigen receptors on lymphocyte surface

" ° prior to immunization; secreted during primary

response

gD Function as antigen receptors on lymphocyte surface

prior to immunization; other functions unknown

T Antigen-binding sites 7

B- Jlumdpount
Ig M,D - Ig G’ E’ A

B Xo0e MMMYHHOIo
OTBETa

» Variable portion

» Constant portion




B cell

B-cell receptor
Surface antigen

Pathogen




[eHbl Ilg — 3apoablweBad koHpurypauma (120 reHoB):
dEeHOMEH coMaTn4eCcKon pekoMbuHaLum reHoB
50 30 6

40(30) 7 (4)
I g el

| |

320 .

3x10% - 9000

+

3annaHnpoBaHHasa HeToYHOCTb cBA3n VDJ (nobasneHue NUWHNX HYKTeoTNa0B)

|

10'® (B opraHname HeT TaKoro Ymcra KrneTok)

3anfaHnpoBaHHbIN runepmMyTareHes B V-reHax |g (Bo BpeMsa UMMyHOreHe3a)

Bo3pacTaHne adoPUHHOCTU aHTUTEN
NpY BTOPUYHOM OTBETE



JlTnmponoas — KOCTHbLIN MO3TT:

O6wasa numdongHas KneTka npegecTBeHHUK

—> e

npo-B-knetka, npe-B-kneTtka, He3penas B-knetka
¢ | BCR-IgM

3penas HeumMyHHasi B-kneTka
l BCR -

BbIxoauT KpoBb U «OcenaeT»
B IMMJOMNOHON TKaHU
0%

A AnonTo3

ayTopeaKTUBHbIX
KITOHOB

- pegakuua peuentopa apeakmueHoCMmb

aeneumns KroHa

50%

TonepaHTHOCTb

MIMMyHOreHes —

nepudepunyeckne NMMGonaHbIe opraHbl
(BoanddepeHumpoBKa)

3penasa HeummyHHasa B-knetka (3-8 Hegenb)
l B chonnukynax

pacno3HaHne aHTureHa

|

[) Mponudepauus: numdgobnacT
l *
[I) MNpeBpalyeHne B nnasmaTu4eckyto KneTky /

B-kneTtky namatm g G, E, A

oonblUMe 003bl aHTUreHa
(6e3 agekBaTHOro B3anmMoaencTeus ¢ Th)

- apeakTUBHOCTb (aHeprus),

* BogpacTaHne adpPUHHOCTM aHTUTEN B-KneTkn — QonnukynsipHble AeHOPUTHbIE KNeTKn (Fc-peuenTopbl, yaepKuBatoLme aHTUreH)



First day

Afferent lymphatics

Capsule

S0 ~Subcapsular
( H \,/sinus

B lymphocyte

R ey - TR T2 SR T S S R M S S S ) Lymph in
medulla
Second day ry

sinuses

Hilus | = Medullary cord
Efferent lymphatics

Figure 33-3

KneTtkn namatu

A

Endoplasmic —

reticulum MnepmyTtareHes

A

donnnKkynsipHble AeHAPUTHBbIE KNETKK

Fourth day

a/T «BHYTPEHHETO MOMb30BaHUAY

MepBble NnasmaTnyeckme KNeTkn ocTakTcs
B NMdaTUYECKOM y3ne

Fifth day

MwurpupytoT B KKM 1 anutenuanbHbie TKaHu
(4 Hegenu npoayumpytoT a/T)

Memary cells

S —— il

Development of clone ~




Endoplasmic Antibody ® ®

reticulum e M)
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® o
+ @ Antigene @
® @

Mitochondrion

"
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Plasma cell

4

Plasma cell

Memory cell Memory cell s




@) (2) Complement ®

protein C4 Soluble complement
(involved in

chemotaxis)

Complement
fixati?n

[




Bacteria

=\~

(PMN leukocyte)

B Ouston, incredes
permeability of capillary

\Releasa:gf |
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B cell Plasma cell \Y)Z IgE antibodies

Y »-— IgE receptor

Granule

L Histamine «
and other —— Allergy
* chemicals



TCR - He cnocob6eH pacno3HaBaTb HaTUBHbIE aHTUTEHbI
(nckn. T ys)

CR=a+(3(99%)/
T cell receptor

CD4—=4 (o Foreign antigen

coreceptor
G Class-2 MHC Class-1 MHC
molecule molecule

[ BouHOe pacno3HaBaHue (LjuHkepHarenb n [Joxeptu, Nature 1974)
(«MHC- pecmpukuusi T numghouumosy)

MHC — npencraBnsa0T aHTUreH



[eHbl a- n - uenen TCR
Va (80) Ja (61) C
- c

VB (50) DB1 JB (6 Cg1  DB2 Jp CB2

TR .

anICOG,CWI HeHune HeKoaunpyembIiX
HyKneotmnaoB

BoamoxHo 108 sapnantos TCR



CD4 / CD8 — kopeuenTopHble Monekynbl T nMMdoumToB

T cell receptor
Foreign antigen

Class-2 MHC Class-1 MHC
molecule molecule




AHTUIreH Npe3eHTUpyrLLne KIeTKN

BHEKIIeTOUHble,
Be3UKYINsipHble MH(EKLUK

N
MHC-I + MHC-I

SHAOOTENUI, ANUTENUAarbHbIE KNETKN TUMyca

[1lpodeccroHasnbHble
- B-numdouuTsil,
- Makpodarvn / MOHOUMUTHI,
- OEHOPUTHBLIE KIETKU

_—

Tk Th

|

MMMyHHOEe oTKIoHeHne — Th1 / Th2

BHyTpVIKneTO‘-IHbIe,
uutTonnasmatTnyeckKue

Bce octanbHble

MHC-I (a+ B2 MukpornobynuH)

|

Tk

Monumopdnam MHC — kogoMmuHuposaHune?
MHC-I-3 +3
MHC-Il -3 + 3

«Heknaccuyeckne MHC» - CD1a,b,c,d,e (npeacrtasngaet yrrnesoabl, dochonmnuaesl..)

T aB+, CD4-, CD8-, T y5, CD4+, CD8+



Viral antigen
CDB8 coreceptor
Class-1 MHC malecule

Tissue cell
Killer T cell infected with
. viruses
Target cell
MEP®OPVHbI, MPOTEA3bI (FTPAH3MM B),
FAS-NTUFAHL (ANOMTO3)
Destruction of

infected cell




NMMMYHHAA T- KITETKA

Dendritic cell

p:ma

5\\6
nfec ected
1 Activated T cell

Venule

Antigen

Lymph
vessel

Dendritic cell

Activated T cell

TONbKO AEHOPUTHBIE KITETKU MUTPUPYIOT N3 NMOKPOBOB B JIMMO®ATUYECKNE OPIAHbI



AHTUrEHHbIN 3nuTOoN
IgD, IgM-moHomep

B-numcouyut
CD40

/_I'lpeseHTMpyeMbm :
, aHTUreH

HLA-II .
PeuenToprlﬁ\/ Th2-kneTkn
KOMMeKc

CD40-

N‘mrana

Mpe3eHTauun

NHTepnenkuH 4

Koonepauus
NMopasnsieT Th1 n makpodharun

Mponudepauun
AudbcdepeHuuposka

NnasmaTtunyeckume

CuHTe3

UMMYHOrnobynuHos Y y< “\



: ] <) Flgure 15.20 The interaction of macrophages, helper T cells, and
Foreign antigen . > S v ‘
B cells. A schematic representation of the interactions that can be involved
Class-2 MHC : 3
molecule in the activation of B cells.

Th2

Helper T cell

Macrophage

Foreign antigen

Class-2 MHC
molecule

Activated
helper T cell

B cell B cell proliferation
and differentiation

- Specific
). antibody

Plasma cell
Ig M - neHTamepsbl



TUrbl NUMMYHHOI'O

. OTBETA
e [lepBUYHBLIU UMMYHHbIN OTBET
. BTOopn4yHbIU MMMYHHbIN

oTBeT
L
dHTUTEN Ig G, Ig A
Ie M
b s P Cymien

AHTUICH AHTUICH



AHTUTeH
AHTUTE€HHbIN
anuTon

AHTUreHnpeseHTupyoLas
KneTka

Cneuudunyeckue peuentopsbl
ansa 6enkosB HLA knacca |l +
+ aHTUreH D

HLA knacca Il
MNMpes3eHTUpytowmn

aHTHren Th1-kneTkun

3axBaTr \l

NHTepdepoH vy

NMpeseHTauun

CD4 (cooTtBeT-
Koonepauns crgenHo CD8)

3nuton
aHTUreHa

NHTepnenkmnH 2

~PeuenTtop
T-kneTkn

WHTepnenkuH 2

-w
NHTep-
NEenkKuH 2

7
Benkn HLA knacca ll
(coOTBETCTBEHHO
HLA knacca )

NMponudepauunsn
Th1-kneTok

BocnaneHue

|

Max
AKTnBauus
MakpodparoB

\4

NopasnsieT Th2



H Figure [5.19  The interaction of macrophages, helper T cells, and
Viral antigen killer T cells. This sequence leads to the activation of killer T cells, and thus

Clalss-zI MHC the destruction of infected cells in the defense against viral infections.
molecule

Helper T cell

4

Interleukin-2

Class-1 MHC
molecule

@ |

4y

Viral antigen

Infected cell
destroyed

|
|
|
|
|
|
|
|
Y

Infected cell

g2y,

Proliferation

Killer T cell



Stem cell
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Ob6was cteonoBas krnetka (KKM)

\4

OudpdepeHunposka T-kneTok

KneTtka-npeawecreeHHnua

MeaneHHasa nponudepauuns (3 Hegenu)

Ecnn cpoacteBo k MHC-I

Tk

Tvﬁwyc (nocne 15 net |)

NpPerHeHosoH

[MepecTtponika reHoB B, 3atem a uenen TCR
(a-uenb MOXeT nepecTpanBaTbCsl HECKOMbKO pa3)

Il HeratuBHas cenekuus (rmbenb ot 10-70%)

NcuesHoBeHne CD4 CD8

l
CD8

Ecnu cpoacteo k MHC-II

l
CD4

Th

| NMo3sntTuBHasa cenekuyms (rméenb 95-99% TumouunToB)

[eHapUTHbIE KNeTKK,
mMakpodbaru Tumyca

MHC-I/Il — ceou nenmuobi

\/

eblKusaHue

- nepundepus



NK -kneTku

BE3 UMMYHUSALINN

LUMPKYITMPYIOT B KPOBW + B NMEYEHW, CEJIESEHKE,

CINMN3NCTbIX

PELIENTOPBbI NK KIETOK:

- ANA UHTEPNENKUHOB,

-andg MHC-l (KIR) —— WHIMBUNPYIOT KUJTTNIEPHYIO ®YHKLUMIO

-ANnA Fc-KOHLOB IgG (A3KLT)

A\

TONEPAHTHOCTb MATEPW
KAHTUTEHAMUIMIIOOA

FANNEKTWUH-1, Fas-nuraHg

\/

YBUBAIOT JINMOOLINTHI
AKTBNPOBAHHBbIE MALLEBLIMA
AHTUTEHAMU

OMNMyXoneBblE N UHOPULIMPOBAHHbIE
BUPYCAMU KITETKU

-UMTOTOKCUYHOCTDb + NMPOAYKLUUA LUTOKMHOB

NH®y, TNF, UI-5, UJ1-8

—

OTknoHeHne B CTOpPHY Th

\/

303UHOUIbI

v

YcuneHnue
BOCManuUTEnbHOM
peakummn



Hable (5.4 Comparison of B and T Lymphocytes

Characteristic B Lymphocytes T Lymphocytes

Site where processed Bone marrow Thymus

Type of immunity Humoral (secretes antibodies) Cell-mediated

Subpopulations Memory cells and plasma cells Cytotoxic (killer) T cells, helper cells, suppressor cells
Presence of surface antibodies Yes—IgM or IgD Not detectable

Receptors for antigens Present—are surface antibodies Present—are related to immunoglobulins
Life span Short Long

Tissue distribution High in spleen, low in blood High in blood and lymph

Percentage of blood lymphocytes 10%-15% 75%-80%

Transformed by antigens to Plasma cells Activated lymphocytes

Secretory product Antibodies Lymphokines

Immunity to viral infections Enteroviruses, poliomyelitis Most others

Immuriity to bacterial infections Streptococcus, Staphylococcus, many others Tuberculosis, leprosy

Immunity to fungal infections None known Many

|mmunity to parasitic infections Trypanosomiasis, maybe to malaria Most others

Sable 15.5 Summary of Events in a Local Inflammation

Category Events

Innate (Nonspecific) Immunity Bacteria enter a break in the skin.
Resident phagocytic cells—neutrophils and macrophages—engulf the bacteria.
Nonspecific activation of complement proteins occurs.

Adaptive (Specific) Immunity B cells are stimulated to produce specific antibodies.

Phagocytosis is enhanced by antibodies attached to bacterial surface antigens (opsonization).

Specific activation of complement proteins occurs, which stimulates phagocytosis, chemotaxis of new phagocytes to
the infected area, and secretion of histamine from tissue mast cells.

Extravasation (diapedesis) allows new phagocytic leukocytes (neutrophils and monocytes) to invade the infected area.
Vasoditation and increased capillary permeability (as a result of histamine secretion) produce redness and edema.



‘Table 15.7 Some Cytokines That Regulate
the Immune System

Cytokine

Biological Functions

Interleukin-1 (IL-1)

Interleukin-2 (IL-2)

Interleukin-3 (IL-3)

Interieukin-4 (IL-4)

Interleukin-5 (IL-5)

Interleukin-6 (IL-6)

Granulocyte/monocyte-
macrophage colony-
stimulating factor
(GM-CSF)

Induces proliferation and activation of
T lymphocytes
Induces proliferation of activated T lymphocytes
Stimulates proliferation of bone marrow stem
cells and mast cells

Stimulates proliferation of activated B cells;
promotes production of IgE antibodies; increase
activity of cytotoxic T cells

Induces activation of cytotoxic T cells; promotes
eosinophil differentiation and serves as

chemokine for eosinophils

Stimulates proliferation and activation of T and
B lymphocytes

Stimulates proliferation and differentiation of

neutrophils, eosinophils, monocytes, and
macrophages



_.ble 15.9 Comparison of Active and Passive Immunity
 Characteristic Active Immunity Passive Immunity

~ Injection of person with Antigens Antibodies

 Source of antibodies The person inoculated Natural—the mother; artificia—injection with antibodies
Method Injection with killed or attenuated pathogens Natural—transfer of antibodies across the placenta; artificial—
> or their toxins injection with antibodies

~ Time to develop resistance 5 to 14 days Immediately after injection

Duration of resistance Long (perhaps years) Short (days to weeks)

- When used Before exposure to pathogen Before or after exposure to pathogen
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HEHTPANDHbIE OPTAHDI HMMYHNTETA

e KOCTHbIA MO3r
MecTo co3peBanua (AHTUIGH-He3aBucUMON AuththepeHuupoBKKu) B-nMMMIOUUTOB.
MecTo co3peBaHud npeAlecTBeHHUKEOB T-nuMthouMTOB A0 CTaAMM UX MUIPALMKM B TUMYC

« TUMYC

MecTo co3peBaHMa (AaHTUIeH-He3aBucuMon AvdithepeHuMpoBkul T-NMMMIOLMUTOB. MecTo
No3UTUBHOM M HeraTMBHOM cenexuvv T-numibouutoB. MpoaykuMa UM cekpeuua TOPMOHOB,
HeoOXoauMbIX And co3peBanvd T-NUMOLUTOB.



NEPHOEPHYECKME OPTAHDI HMMYHMTETA

« CEJIE3EHKA
MecTo coXxpaHeHuMa pe3epBa UMPRYNUDYIOIUMX NUMMIOWUTOB, B TOM UMCNE KNETOK
namaTy. 3axeart nepepaGoTka M npeAcCTaBNEeHWE AHTUIGHOB, MONABWIMX B KNOBAHOE
pycno. Pacno3HasaHue aHTUIeHa peuentTopamu T- U B- NMMMIOUMTOB, UX AKTUBALIUA,
nponudiepauma, AvibthepeHUUNOBKA, NPOAYEUMA  UMMYHOINOOY-NMHOB - AHTUTEN,
npoayruMa HATOKUHOB
e PEIMNOHAIJIbHbIE JIMM®OY3Jlbl

To e, ut0 M B CeNne3eHKe, HO ANA AHTUIEHOB, TPAHCNONTUPYE-MbIX MO
JNIMMMATUUECRMUM NYTAM



