Ilenkountbl Leukocytes

function protective

Y e3pocribix (at adult)—
4-10x10°/n

£

Y 0emeu 0o 1 200a (at
children to one year) —
6-22x10°/n



Classification of Leukocytes

Granulocytes Agranulocytes
Consist of Consist of
nonspecific and specific granularity only nonspecific granularity
/ \ yoso<
Eosinophil Basophil Lymphocytes Monocytes
Neutrophil | \ /
\ /
Y Some forms are ability to divide.

All granulocytes cannot be divided.
They are definitive forms
with the segmented nucleus.



INenkouuTapHaa gopmyna

Leukocytic formula

3epHucTeble (rpaHynountbl) Granulocytes

HesepHucTble (arpaHy-
nouuntobl) Agranulocytes

Heitpoduinsl Neutrophils
bazodunsl | Do3uHODUIBI —45 - 75% JIumdorutel | MOHOIUTHI
Basophils | Eosinophils OnBIE ITagouxo- | Cermento- | Lymphocytes | Monocytes
Juvenile SIIEPHBIE SACPHBIC
Band-nucle | Segmento-
ar nuclear
0,01-1% 1-5% 0,5-1% 1-5% 40-70% 20 -35% 3-8%
% knetok (cells)
60-75% Heutpodunol

e ———eeeeem NE UtrOpPhilS

JTnmdongHasa KpoBb
Lymphocytic blood

20-30% pe—t— [IIMOLUTEI
Lymphocytes

6 OHewn

6 days

5 net

S years

BospacTt

(age)




HENTPO®UNDbI - 10-12 MKM Neutrophil — 10-12 mcm

PR

| Hecneundunuyeckue rpaHynbl -
| basopurnbHble - 10-20 %
| (nonspecific granularity —
basophiles) :

* muenonepokcuagasa (myeloperoxidase)

* KUCNble rMapoSiMTUYEcKne pepmMeHThI
(acid hydrolyzing enzymes)

* Knucnasa gocdpartasa (acid phosphotase)

| Cneunduueckme rpanynb! —
1 okcuunbHble - 80-90 %
(specific granularity - oxiphiles) :

* nu3oumm (lysocim)

i naktodeppuH (lactoferrin)

* Wwerno4yHasa goocdgarasa (alkaline
phosphotase)
* KaTnoHHbIe bernku (alkaline proteins)




Hentpodunsl Neutrophils

— | T

FOHbIE [TAJIOYKOSAEPHBIE CEIMEHTOASOEPHBIE
Juvenile Band-nuclear Segmento-nuclear
Ao 1% 1-5% 40-70%
BobosnaHoe AOpo [Nano4ykoBmaHoe AOpo A0po 13 3-5 cermeHToB
Bean-like nucleus Band-like nucleus Nucleus has 3-5 segments

— -

e
NMonoson XpOMaTMH/ PR 2
(Tenbue bappa)
Sexual chromatin A,
(Barr’s body) & '

- -




OYHKUMN HENTPOJUNOB
Functions of Neutrophils

1.  dParounTtos MMKPOOPraHnM3mMoB
(Phagocytosis of microorganisms)

2. Pa3pywieHune baktepui n noBpeXaeHHOW TKaHU npu
BOCManeHnn nyTem cekpeummn B TKaHb IM30COMarbHbIX
depMeHTOB 1 cyrnepokcuaa Kucnopoaa .

(Destruction of bacteria and damaged tissue at
inflammation by means of secretion of lysosomal
enzyms and oxygen superoxide)

3. HesnHTokcukaumnsa (Desintoxication)



INenkouuTapHaa gopmyna

Leukocytic formula

Heitpodunsl Neutrophils
bazodunsl | Do3uHODUIBI —45 - 75% Jlumdborutel | MOHOIIUTHI
Basophils | Eosinophils FOnbIE IMamouko- | CermenTo- | LYmphocytes | Monocytes
Juvenile SAIEPHBIC AJIEPHBIE
Band-nucle | Segmento-
ar nuclear
0,01-1% 1-5% 0,5-1% 1-5% 40-70% 20 -35% 3-8%

The red bone marrow intensifies emission new neutrophils
in blood. The neutrophil leucocytosis arises, in blood the
quantity band-nuclear cells increases. It means, that reserves

of a red bone marrow are not exhaust, the prognosis propitious.

At an inflammation
neutrophils absorb
much O2, form a lot
of peroxide and
superoxide O2, which
destroy bacteria.

It is called

a respiratory burst. g BUF BMIPABO

It happens only 1 time, (moving to the right)

MM aSa il OcrnaGneHme 3aLMTHOI thyHKLMN
lost and form pus. o A,

CaoBuvr BneBo

— BocnanutenbHbIU npouecc

<€

At hemopoesis infringement
eutrophils grow old in blood,

a nucleus hipersegments, reserves
are exhaust,

the prognosis

unpropitious.

(Feebleness of protective function)



BA3ODUIIbI - 11-12 MKM Basophils — 11-12 mcm

LRy

Cneuundunyeckue

rpaHynbl - 6asouribHble

(specific granularity - basophiles)
80-90 %:

* ructamuH (histamine)
* renapviH (heparin)
 aHapunakcuH (anaphylaxin)

Hecneuuduyeckume rpaHynbil -
6a3odunbHbIE

(nonspecific granularity —
basophiles) 10-20 %:

* Nepokcmaasa (peroxidase)

* KNCNble rMOPOSIUTUYECKNe
depmeHThI (acid hydrolyzing
enzymes)




dyHkumm 6aszodunos Functions of Basophils

1. [Oe3unHTOKCUKauus 1. Desintoxication
(nepokcuaasa) (peroxidase)

2. CHMXXeHue cBepTbiBaHUS 2. Decreasing of blood

coaqulation
KPOBMU (renapuH) (hepagrin)
3. YBenuuyeHue 3 The i :

: . The increasing of
NMPOHNLIAEMOCTH g_
COCYAOB U TKaHU vascular and tissue
(ructamun) penetration (histamine)

4. Development of

allergic reactions
(histamine, anaphylaxin)

4. Pa3Butue anneprmyeckux

peakuumu
(rucTamuH, aHadunakcuH)



Jo3unounni
- 12-15 MKkm (mcm)

»

Eosinophils

Cneuundunyeckue

rpaHynsl - 303MHOPUINbHbIE

(specific granularity - oxiphiles)
80-90 % .

® aprmHMHcogepXKalnn
LenovHon 6enok (arginin-
containing alkaline protein)
* ructammHasa (histaminase)
* KonnareHasa (collagenase)
 apuncynbdarasa (arilsulphatase)

Hecneuuduyeckune rpaHynbli

- baszodunbHble (nonspecific
granularity — basophiles) 10-20%:

* Nnepokcuaasa (peroxidase)

* KNUCIble TMAPONIUTUYECKME
depmeHThI (acid hydrolyzing
enzymes)




DyHKUMM 303NHOPUIIOB

1. AHTNapa3uTapHas

(apruHuHCco4epKaLLum WenoyYHom
6ernok)

2. [1eanHTOKCHMKaLUunA
(nepokcuaasa)

3. AHTMannepruyeckas

(paspyweHne aHaunakcuHa u
rmcTamuHa)

4. YyacTue B BOCcnanum-
TeNnbHbIX Npoueccax

(paspyLweHue KonnareHa u
cTumMynauma obpasoBaHma pybua)

Functions of Eosinophils

1. Antiparasitic
(arginin-containing alkaline protein)

2. Desintoxication
(peroxidase)

3. Antiallergic

(destruction of anaphylaxin and
histamine)

4. Participation in

inflammatory process
(destruction of collagen and
stimulation of scar formation)

Eosinophilia - increasing of eosinophil number in blood

(diagnostic attribute of an allergy or parasitic diseases).
Eosinopenia - decreasing of eosinophil number in blood

(diagnostic attribute of a stress).




AGRANULOCYTES
are monocytes and lymphocytes.

They are immunocompetent cells and
participate in the immune answer.



Monouumot — 18-20 mxm  Monocytes — 18-20 mcm

PYHKLUMU: Functions:

® paroumnTos * phagocytosis
* y4actne B e participation in
NWMMYHHOM the immune

oTBeTe answer




MMMYHHbLIN OTBET —
cneundonyeckasa peakumsa opraHmama,
HanpasneHHasa Ha YHUYTOXXEHNE reHETUYECKN
yyxxepoaHoro sewectea — AHTUTEHA.

The Immune answer

IS the specific reaction of an organism
directed on destruction of genetically

alien substance - ANTIGENE
(bacteria, viruses, parasites and mutant cells).



The clonal-selection theory of immunity

MOJ'IeKyJ'IbI T1aBHOIO KOMIJ1EKCA

ructocoemectumocTtu (MIKI)
(molecules of major histocompartibility complex - MHC )

— T~

MIKT 1 K”?Cca (MHC -1 class). MI'KI 2 knacca (MHC-2 class)
B untonemme B uutonemme
BCEX KIIETOK opraHn3ma MMMYHOKOMMETEHTHbLIX KIIeTOK
(in all cells cytolemma) (Makpodaros, MMMAOLINTOR)

(in cytolemma of
immunocompetent cells)

For recognition of the own and alien cells.



Monocytes, macrophages are
an antigene-representing cells or A-cells

dyHkumn A-knetok (Functions of A-cells):
* Y3HatoT aHTureH (no otcyrtcreuto MIKI-1 knacca)
(learn the antigene)

« darounTMpyroT aHTUreH, nepepabaTbiBalOT ero
npeacTaBnAlT numdoumTam

(transfer the antigene to lymphocytes)

* BblaensaoT LMTOKMHBI (KNETOYHbIE «TOPMOHbI» - aKTUBATOPbI
anst NTMMAOLIMTOB U Ap. KINETOK)

(allocate cytokins - activators of lymphocytes and other cells)

LntokmHbl PHO (doakTop HEKpO3a ONyXosn), MHTEPdEPOHbI, NHTEPNENKUHBI
SABNAIOTCA 9HOO2€HHbLIMU nupo2eHamu
Cytokins as well as interleukins, interferons, factor of tumour necrosis (FTN)
cause rise in temperature.




JTumpouumeot Lymphocytes

JlnmdpoumnTbl HA Maske KpoBU

JInmoounT B CKaHUpYOLWEM 3NeKTPOHHOM
MUKpOCKore




NTMMOOLNTDBI no pasmepam:
Dimensions of Iymphocytes

* Maneble (small)
(4,5 -7 mkm) - 90%

« CpegHue (middle)
(7 —10 mkm) - 3%

* bonbuwune (big)
(10 — 16 Mkm) — 5-10%




Bugbl MMMYHHOIO OTBETA:

* [YMOpanbHbLIN - cBsA3biBaHWE aHTUrEHHbIX BENKOB
aHTUTENnamu (ocyLecTenAaAT B-numdouunTol)

Humoral - linkage of AG-proteins by antibodies
(carry out B- lymphocytes)

e KNNeTOYHbIN - YHUYTOXEHNE aHTUTEHHbIX KIETOK
(ocywiecTBnAT T-NMMAOLUNTBI)

Cellular - destruction of AG —cells
(carry out T- lymphocytes)



NMIMMOOUNTBblI | LYMPHOCYTES
(no pyHKumam):| (on functions) :

e T-NnUMdOLNTHI  T- lymphocytes

* B'HMM(*)OU-MTH (thymus-dependent)

* EcTecTBeHHbIE * B- lymphocytes
KNeTKU-Kunepsol (bursa-dependent)
(EKK, NK) * Natural cells-killers

(NK)




CIRNN, INI\
(0-numdounTtbl,CD-16, 56,57) N K

0- lymphocytes,CD-16, 56,57
bonbLUNe 3EPHUCTBIE (0-lymphocy )

big granular
JINM UTbl
¢ou lymphocytes
Y3HaloT 1 yOnBaloT pakoBble KITeTKWU. Learn and kill cancer cells.
’ OpUTPOLINT
| (erythrocyte)

D

[paHynbl ¢ nepdopuHamm
Granules with protein-perphorin

d—

They are formed from stell cells in the red bone marrow and, probably, in a liver.



Buabl T-nuMmooOLNTOB:

[TocTOosIHHO 0DOpasytoTca B TUMYyce

/ N
T-xennepbl  T-cynpeccopbl
(Th—CDA4+) (Ts—CD8)
(manble, (cpeaHue,
LUPKYIIMPYIOT ~ MUTPUPYIOT B
B KPOBMW) nMMaoy3nbl

N CeneseHkKy)

[MogBepratoTcs GnacTrpaHcdopmMmaumnm
noa aencremem Al n obpasyoT

N\

T-namaTtu T-kunnepobl
(Tm — CD8+) (Tk—CD8+)
(manbile, (manble,
LMPKYNUpytoT YXOAAT B TKaHW)
B KPOBW)

Kinds of T- lymphocytes:

Are constantly formed in thymus

e N

T-helpers T-suppressors
(Th—CDA4+) (Ts—CD8)

(small, are in blood, (middle, suppress
accept AG from the immune

A-cells, define a way

of its destruction and
start the humoral or
cellular immune answer)

answer, move in
a spleen and
lymph nodes)

Are exposed to blast-transformation
under action of antigenes and make
T-memories T-killers

(Tm — CD8+) (Tk—CD8+)
(small, are in blood, (small, go out in
remember an AG tissue, kill cells of

and learn it) a tumour, transplants,
etc. )



bnactTpaHcdopmMaLums -

TpaHcdopMauua (npespallieHne) numgoLumnTos
B NnMdobnacTtel nog BrinsaHMemM aHtureHos (Al)

Blast-transformation —

transformation of lymphocytes to lymphoblasts
under action of antigenes (AG)




Buabl B-numdouutos:

Kinds of B-lymphocytes:

[ocTosiHHO 06pa3yoTCA B KPacHOM

KOCTHOM MO3rle
B-HanBHbIe

(Bo, CD-19-23 ) - cpeaHue, murpmpytot
B NMMd0Y35bl U CENe3eHKy, BCTyNnatoT B
bnacTtTpaHchopmMaunio nog BANSHUEM

Al n obpasyorT:

NMnasmouuTsl
(yXoOsT B TKaHW)

B-namsaTtu (Bm)
(manble,
HaxoOAaATCcsa B KPOBW)

Are constantly formed in red bone marrow

B-naive lymphocytes
(Bo, CD-19-23 ) - middle, move in
a spleen and lymph nodes, are exposed
to blast-transformation under action of
AG and make:

Plasmocyte/s

(go out in tissue,
secret antibodies (1M — CD8+) - small,

to localize AG ) are in blood, remember

B-memories

| an AG and learn it)




Cooperation A-cells and lymphocytes in the immune answer

1.Recognition AG - A-cell (macrophages) meet and phagocyte AG.

2. Representation AG to T-helpers - A-cell split AG on fragments and release them
in the internal environment where they contact receptors of T-helpers (CD4+). Th-1
are responsible for cellular immunity, Th-2 - for humor immunity. After contact with
AG Th-1 allocate cytokins which act on the Ts (CD8.) Th-2 grasp Al, form complexes
"AG-receptor” and release them in the internal environment where B-naive
lymphocytes learn and grasp them.

3. Blast-transformation - Cytokins and complexes "AG-receptor” cause the
transformation for T-suppressors or B-naive lymphocytes in T- or B-lymphoblasts in
peripheral lymphatic organs.

4. Cloning of specific (to data AG) lymphocytes - T-lymphoblasts multiply and
make a lot of T-killers and T-memories. B- lymphoblasts multiply and make a lot of
plasmocytes and B-memories.

5. Destruction AG - T-killers kill alien cells (by FTN and perforins), carrying out
cellular immunity. Plasmocytes secret Ig (antibodies) to localize AG, forming immune
complexes "AG-AB" (antigen-antibody), carrying out humor immunity.

At repeated hit AG the secondary immune answer develops in an organism
when blast-transformation is caused by both A-cells and memory-lymphocytes. NK
don’t participate in cellular cooperation.



KOONEPALUUA A-KINETOK U nNnmeOoLNMTOB B UMMYHHOM OTBETE

PacnosHasaHne | Mpeactaenenne | BacTTpancgopmauma | ObpasoBaHue KNOHOB | yyyyroxeHne
Al Al B IepudepHUeCKHX OpraHax numcouuTos, Al
HMMYHOTEHEe32 crieIHHUHbIX Tt Al
AHTUI'EH KIEemOUHbld  UMMYHHbIU omeem
LT oqum b ,,Wj{" ; —  3ATIOMHHAIOT
«Al- peuen TOP» | . i AT -KIeTKH
_cynpeccop /I‘
LnTpruHbI+AT i YOuBarT
@ S Al'-KIeTKH
: > @ @_ neppopunamit
T-xeamnep-1 uPHO.

A-RJIeTKA
(Maxpodar)

1. @aromuros Al
pacIeIlieHre ero Ha
(dbparmMeHTEL 1
BEIBEJIEHHE HX B

—KH.I]J'[epbl

' : "1-: i ':::._,; o ey
Q%MOHHTH
, "‘w:\
£ ]

CeKpeTHPYIOT
Ig(anmumena),
CBBEIBAFOT Al

B HMMYHHEIE
KOMILITEKCEI
«AT-AT»

3aTrOMHHAIOT

IS Oboima «Al-peypnTopx B;IﬁéuBHblﬁ ‘ B—naw;hTu AT -Gerxu
2. Cekpels
KHHOB = -
e CYMOPA/ibHbBLIU UMMYHHbBIU Omeert




