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Komplements
Komplementa sistéma

» Asins olbaltumu sistéma 20-30
olbaltumvielas, kas atrodas asinis neaktiva
veida.

» Aktivéjoties:

- tie piedalas iekaisuma procesa
- nogalina bakteérijas
- noarda iminos kompleksus
- un apoptotiskas Stinas
- stimulé specifisko imunitati




Komplementa sistéma -
integrala nespecifiskas
imunitates sastavdala

Skisto3a vielas - asinTs, citos biologiskos
skidrumos
U

n/vai saistitas ar siinu virsmu




Komplementa sintéze

» Vairums aknas ~90% » Bet arT audu siinas,
\ piem.:
\ > Nieru kanalisu epitélija
- Smadzenu mikroglijas S.
> Mielina

o U.c.




Komplementa sistémas
komponenti

Classical
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Jauni ieskati komplementa
sistéma

« New Insights of an Old Defense System:
Structure, Function, and Clinical Relevance of
the Complement System» Ehrnthaller E. et.al.
doi:10.2119/molmed.2010.001439,



https://dx.doi.org/10.2119/molmed.2010.00149

Eculizumab

» Monoklonala antiviela pret C5:

- Atipiskais HUS

- LED

- Paroksismala nakts hemoglobinirija

- Citi:
- Membranozi-proliferativs glomerulonefrits
- Tiklenes distrofija, redzes nerva neirits
- Myasthenia gravis




C3 inhibitors compstatin macula
densa distrofijas arstésana un ne
tikai

» Aizkave C5 skelsanos un C5a un C5b
veidosanos

» Kliniskie pétijumi par efektivitati ievadot caur
stiklkermeni

-«




C5aR antagonists (PMX-55)

» Efektivs eksperimentaliem dzivniekiem pie:
- Neirodegenerativam slimibam;
- Reimatoida artrita
- Zarnu iekaisuma slimibam

» Ne visai efektivs cilveka RA gadijuma



Komplementa sistéma,
komplementa komponenti - kliniski
loti nozTmigi




Pretmikrobu darbiba

Initiation of

complement
activation

\ Cia on microbe complox (MAC)
/ Dg[-"
Classical . t?&;] = Q':C .

Effector C3a: C3b: Csa:
Lectin ~ functions | Inflammation || Opsonization and || Inflammation
phagocytosis

Lysis of
microbe

FIGURE 4-9 Pathways of complement activation, The activation of the complement syatem may be initated by thees datinet pathways
M of winch lead 10 the production of C3b (the early steps]. C3h intiates the late steps of complament activation, culrminating »n the producton of
pephdes that stmutsts mflammation (C5s) and polymeanzed C9, which forms the mambrans attack complex, 30 callad becauss 1t creates holes o
piaama memitvanas. The pancipal functions of major proteins produced st different steps are shown. The activation, functons, and regulation of the
compiament syatem e discussed in much more detsil in Chapter 12

lAbbas immunology 7th edition I



http://www.slideshare.net/AllergyChula/respiratory-mucosal-immunity

Biological effects of C5a

| Neutrophil

Vascular wall
transmigration
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Activation
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Komplementa antibakteriala
darbiba
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Opsonizacija

Bacterium
Complement



Komplementa sistéma - tilts no
nespecifiskas uz specifisko
Imunitati

» Palielina
antivielu sintezi

» Regulé T Stnu

S e a Imunitati
8- f=== /'] » Veicina antigéna
"""" S L prezentaciju

It looks pretty flimsy, but I'm a gentleman:
After you dear...
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Komplementa reguléjosa un
pretiekaisuma darbiba

» AttTra organismu no boja gajusam sinam,
imniem kompleksiem

» Mehanismi:
- Saistas ar iminiem kompleksiem
- Saistas ar apoptotiskam sinam




Komplementa aktivacijas celi
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Komplementa sistému reguléjosie
proteini

{ﬂ Regulation of Complement System
\
1. C1 inhibitor (C1-INH)
Important regulator of classic pathway
+ A serine protease inhibitor (serpin)
+ Irreversibly binds to and inactivates C1ir
and C1s, as well as MASP in lectin

pathway

CQ

2. Faeter H
Regulate alternative pathway
* Reduce amount of C5 convertase available
+ With both cofactor activity for the factor |-
mediated C3b cleavage, and decay
accelerating activity against C3bBb (C3
convertase)




Komplementa sistému reguléjosie

proteini

il Regulation of Complement System

N

3. Properdin

st + Protects C3b and stabilizes C3 convertase

4. Factor |
+ Cleaves cell-bound or fluid phase C3b and
C4b - inactivates C3b and C4b

S. Deeay accelerating factor (DAF)
Glycoprotein on surface of human cells
+ Prevents assembly of C3bBb or
accelerates disassembly of preformed
convertase = no formation of MAC
+ Acts on both classical and alternative

T



Komplementa sistému reguléjosie
proteini un receptori

\

(/)

Regulation of Complement System

6. C4b-binding protein (C4BP)
+ Inhibits the action of C4b in classical
pathway
+ Splits C4 convertase and is a cofactor for
factor |
7. Complement Receptor 1 (CR-1)
+ Co-factor for factor |, together with CD46
8. Protectin (CD59) and Vitronectin (S protein)
Inhibits formation of MAC by binding
C5b678
+ Present on “self” cells to prevent
complement from damaging them




Komplements un slimibas
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Traumatic brain injury, A
Multiple sclerosis, M. Alzheimer, i_»/ 4.
ALS &2k

/:; |

Age-related
macular degeneration,
Uveitis, Keratitis

ALIARDS
lschemialrepem -

Myocardial infarcture,
Cardiopulmonary bypass

MPGN I & Il, SLE, aHUS N .
M. Crohn, Ulcerative
colitis, Celiac Disease \ 7

Rheumatoid arthritis ~4 ) /

Bone healing

Other diseases:

Sepsis, MODS, Transplantation,
Infections, C1-Inhibitor

deficiency, Antiphospholipid syndrome,
Paroxysmal nocturnal hemoglobinuria,
Gynaecological complications (fetal
loss, preeclampsia)

modfied after Rickin ef. al. Nat. Biotech. 2007
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» Slimibas, pie kuram ir
iesaistits komplements:
> Traumatisks smadzenu

bojajums
- Multipla skleroze
> Alcheimera slimiba
> Vecuma makulas
degeneracija

Miokarda infarkts

LED

MPGN

Reimatoidais atrits

Calainais kolits

Krona slimiba

Sepse

Tranpslantata treme

Preeklampsija

o

o

o
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Genétiskie komplementa deficrti

I | \‘\,_ i " 4
7.
Table 1
Genetically determined complement deficiencies and clinical associations.
Protein’ Genetics No. of published Infection susceptibibty including  Other disease associations
cases/frequency typically involved microorganisms
(g Autosomal recessive; 11 different 50-100 Sepsis, meningitis, pneumonia  SLEVSLE-Hike disease in
mutations found, most frequent is Streptococcus (5.) preumoniae, 008
5268701 of (1A, keading to 2 stop codon Netsserta (N.) meningitidis
Autosomal recessive <2 Sepsis, meningitis, preumania due  SLE/SLE-like disease in
10 encapsulated hacteria ~B0%
Autosomal recessive 20-50 Sepsis, meningitis, peumonia due  SLE/SLE-like disease in
1o encapsulated bacteria ~ 808, glomerulonephritis
Autosomal recessive 120,000 Sepsis, pneumonia, meningitis,  SLE or other rheumatic
»30% caused by 28bp deletion in the (2 osteitis disease in ~40¥¢
gene S preumonice, Staphylococcus (S.)  Cardiovascular disease
aureus, N, meningitidis
a Autosomal recessive 20-50 Respiratory tract infections, immune-complex disease;
meningitis glomerulonephritis,

N, meningitidis S prewmonioe,  vasculitis, anthralgia,
Hoemophilus (H) Influenzae, S, SLEISLE-Hike disease in
pyagenes, S aureus ~20%

L. Skattum et al. Molecular immunology 4§ﬂ‘<;u) 1’6‘3—; 655
= - '




Diseases about Complement deficiencies

Proteins in defect Functions influenced Diseases

C1.C2 . C4 deficiency in cleanup of IC
deficiency in the activation o
classical pathway
inability of cleanup of IC

Traucéta fagocitoze -
iogénas infekcijas
Nespéja izvadit iminos P109 !
kompleksus - autoimiinas /imino
kompleksu slimibas

glomerular nephritis

low concentration of C3 in the serum

DAF, CD59 cytotoxic function of complement paroxysmal nocturnal

to host cell hemoglobinuria

CR3 deficiency in adhesion of PBMC infection (aeruginosus Bacillus,

pseudomonad etc.)




C3 deficlts

» L.oti rets

» Smags:
- Neitrofilo leikocitu disfunkcija -abscesi
- Sinopulmonalas infekcijas
- Sepse, meningtti
- 1/3 membranoproliferativs glomerulonefrits




C2 deficits

» Asimptomatisks

» Biezakais naves iemesls - sepsis

» Infekciju risks - H. Influenzae, Str.
Pneumoniae

» Meningits - indikacija izmeklésanai




Komplementa C4A deficits

- 1-2% populacija

- 15% LED pacientiem

- Riska faktors LED attistibai

- Pacientiem ar C4A deficttu LED vieglaks

p—



Alternativa komplementa cela
komponentu deficTti

Deficiency Chromosomal Number of cases |Clinical features,
location

C3 19p13.3-13.2

severe,

glomerulonephriti

s, CHgy near 0
Factor D 19p13.3 Neisseria, AHx,
Factor B 6p21.3 , ,

| Neilsseria

Properdin Xp11.3-11.23 infekcijas

Middleton's allergy:principles and practice. 7 edition. .
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Hipokomplementémija.
Kapec ?
» Nesintézeéjas:

- Genétisks defekts

- Smaga aknu slimiba
- Malnutricija

» Zudums caur nierém (nefrotisks sindroms)
» To saista autoantivielas

- Blivo depozitu slimiba
» Patérins:

- Infekcija

- Imtnkompleksu slimiba




Citi hipokomplementémijas iemesli

» Primara biliara ciroze

» Celiakija

» Multipla mieloma

» Hemolttiski urémiskais sindroms
» Trombocitopéniska purpura

» Apdegumi

» Hemodialize

» Jodu saturosa kontrastviela




Mannozi saistosais lektins
(mannose -binding lectin -MBL)

(a) |

Mononuclear Phagocyte

Pazist mikrobus ar
cukuru atliekam

Collectin Receptor

C4b2a-C3
konvertaze

(C3 convertase)

T-cell / PMN
T~ -



Baktérijas, kuras saista MBL

Actinomyces israelii
Bifidobacterium bifidum
Burkholderia cepacia
Chlamydia pneumoniae

Escherichia coli
Haemophilus influenzae

Klebsiella aerogenes

Leptotrichia buccalis
Listeria monocytogenes
Mycobacterium avium

Mycoplasma pneumoniae

Neisseria meningitidis

Townsend et al. (136)
Townsend et al. (136)
Davies et al. (137)
Swanson et al. (138)
van Emmerik et al. (139)

Neth et al. (15), van Emmerik et al. (139)

Neth et al. (15)
Townsend et al. (136)
van Emmerik et al. (139)
Polotsky et al. (140)
Hamvas et al. (72)

Neth et al. (15), van Emmerik et al. (139)

Townsend et al. (136)
Davies et al. (137)
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