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Abstract

There is evidence that complement components induce cell migration in mesenchymal stem 
cells and regulate cytokine production in osteoblastic cells thus playing a regulatory role in normal 
bone formation. The aim of the present study was to investigate the involvement of complement 
system in the differentiation of bone marrow cells in complement-depleted model of rheumatoid 
arthritis (RA). Arthritis was induced by intraarticular injection of zymosan in cobra venom factor 
(CVF)-treated mice depleted of functional complement. The expression of different markers 
by bone marrow [1], on fi broblasts (CD29), mesenchymal cells (CD105), dendritic cells (CD14, 
CD86), osteoclasts (CD265), cells expressing Dectin1 (CD369) and megakaryocytes (CD62P) 
was determined by fl owcytometry. The lack of functional complement activity at the point of 
arthritis initiation (day 3) lead to an increase of fi broblast and megakaryocyte populations, to a 
decrease of mature and dectin1 positive populations, while the number of mesenchymal cells 
was not changed, all compared to arthritic mice. Immunohistochemical staining showed that low 
complement activity diminished arthritis-induced generation of megakaryocytes and platelets 
in BM. Chronic infl ammation during erosive conditions such as rheumatoid arthritis, leads to 
dysregulated differentiation and prolifеration of bone cells, infl ammation of synovial membrane 
and bone marrow, and degradation of cartilage and bone. Present results point that the lack of 
functional complement changed the ratio between different cell populations that can be used 
for determining the development and stage of rheumatoid arthritis and can help fi nding of new 
therapeutic approaches. 
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Introduction
Complement system is an essential part of the innate immunity for detection and 

elimination of microbes. Complement activation helps to ϐight infections or to degrade 
dead or damaged cells at sites of injuries and invasion of pathogens. In contrast, 
during chronic inϐlammatory conditions such as autoimmune diseases, excessive or 
persisting complement activation can help destructive processes [2,3]. Complement 
is involved in the development of acute and chronic phases of RA. Deposits of C3c and 
C9 components and elevated levels of mRNA for C3, factor B, C3aR, and C5aR were 
found in the synovium and in the intercellular matrix, simultaneously with a decreased 
expression of CD59, an inhibitor of membrane attack complex (MAC) formation [4,5]. 
The complement system plays an important role both in immune system and in bone 
development and homeostasis, and speciϐically inϐluences osteoblast and osteoclast 
(OC) activity [6]. Complement activation might increase bone resorption via enhanced 
osteoclastogenesis, while recruitment of osteoblast precursors might support bone 
formation. Anti-C3 antibodies inhibited osteoclastogenesis when added at early time 
of culture, inhibiting the proliferation of precursor cells and early differentiation [7]. 

Mesenchymal stem cells are capable of self-replication and differentiation that can 
contribute to the regeneration of mesenchymal tissues, such as bone and cartilage [8]. 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.icci.1001006&domain=pdf&date_stamp=2018-12-31
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MSCs are promising candidate for various tissue engineering applications to treat mild 
and moderate OA [9], as superior results have been achieved with greater quantity 
of MSCs injected [10]. They express a number of cell surface markers, including 
CD105 (endoglin) which is a membrane glycoprotein and a part of the transforming 
growth factor-receptor complex [11]. Its expression on BM stem cells ensures 
superior proliferation and differentiation of chondrocytes. Dendritic cells (DCs) are 
able to trigger MHC-restricted autoimmune responses in lymphoid organs as well as 
inϐlammation-associated DC maturation and activation may initiate T-cell cytokine 
production and B-cell antibody synthesis [12,13]. Plasmacytoid DCs are recruited to 
normal lymphoid organs as well as inϐlammatory sites, including RA synovial tissue 
where they undergo local differentiation. Myeloid DC precursors populate normal 
resting synovial tissues which is additionally enhanced in response to inϐlammatory 
chemokines. Dendritic-cell-associated C-type lectin-1 (Dectin-1) is a β-glucan receptor 
belonging to Dectin-1 family expressed on monocytes, macrophages, neutrophils 
and weakly on T cells, and B cells. Zymosan, a beta-glucan and mannan-rich ligand 
is one of Dectin-1 ligands that activates Dectin-1-SYK and Toll like receptor (TLR)2-
MyD88 signaling pathways [14]. Dectin-1 induces DC maturation and the production 
of cytokines, such as IL-23 independently of the TLRs [15]. Dectin-1 and MyD88-
coupled TLRs result in an enhanced production of IL-23, while the production of IL-12 
is downregulated [16]. MKs develop from hematopoietic stem cells that reside mainly 
in the bone marrow. They account only for 0.01% of nucleated bone marrow cells 
[17]. MKs undergo a maturation process for ϐive days in humans and for 2–3 days in 
rodents. They increase in size, become full of platelet-speciϐic granules, increase their 
cytoplasmic content of cytoskeletal proteins. Binding of MKs to collagen I through 
α2β1-integrin inhibits proplatelet formation [18]. Platelets express a number of 
complement receptors, such as C1qR, C3aR, and C5aR as well as P selectin via which 
they bind plasma complement proteins, whereby they become activated. It should be 
noted that platelets contain a speciϐic form of C3 [19] and also express complement 
regulatory molecules such as CD59, factor H, and decay acceleration factor, which 
prevent excessive complement activation on the platelet surface. Bone erosion is 
a result of the differentiation of mononuclear precursor cells to mature osteoclasts 
formed in the presence of macrophage-colony stimulating factor (M-CSF), and receptor 
activator of nuclear factor-kappaB ligand (RANKL) within the synovial membrane 
[20]. In the bloodstream osteoclast precursors under the action of certain chemokines 
released at sites of resorption settle into bones and differentiate into OCs [21]. They 
attach to bone surfaces by integrin vitronectin receptor αVβ3. When occupied, αvβ3 
activates a canonical signaling complex consisting of c-Src, Syk, Dap12, Slp76, Vav 3, 
and Rac that permits the cell to spread and form actin rings. Absence of any component 
of this signaling pathway compromises osteoclast cytoskeletal organization and limits 
bone resorption [22]. 

Previously, using a model of complement depletion we showed that the absence 
of functional complement activity strongly inhibited the development of synovitis 
through decreased levels of C5a and sRANKL in the synovial ϐluid [23]. Also, we 
demonstrated that the depletion of functional complement activity at acute phase 
of arthritis signiϐicantly reduced the expression of TGF-beta1/3, BMP2 and pSmad2, 
and the excessive synthesis of proteoglycans and glycosaminoglycans [24]. The aim of 
the present study was to investigate the inϐluence of complement activity on BM cell 
differentiation at the point of ZIA initiation. 

Materials and Methods
Animals

Male and female Balb/c (8-10 week old, weight 20-22 g) were bred in the Animal 
Facility of the Institute of Microbiology, maintained on a 12:12 h light: dark cycle and 
fed standard diet and tap water ad libitum. In the experiments were used totally 60 
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mice (each group consisted of 10 mice). All experiments were in accordance with the 
Bulgarian Agency Guidelines №352 06.01.2012 and approved by the Animal Care 
Committee at the Institute of Microbiology, Soϐia.

Zymosan-Induced Arthritis (ZIA)

Zymosan A from Saccharomyces cerevisiae (Sigma, St Louis, MO, USA) was re-
suspended in distilled water (40 mg/ml) and the suspension was autoclaved and stored 
in aliquots at -20°C. Arthritis was induced by intra-articular (i.a.) injection of 180 μg 
(10 μl) of zymosan into the joint cavity under brief anaesthesia (sodium pentobarbital 
50 mg/kg, i.p.). Control animals received an i.a. injection of an equal volume of sterile 
phosphate buffered saline (PBS). After an initial peak of inϐlammation at about day 
3, it retarded by day 7. Histologically, the joint inϐlammation was characterized by 
mononuclear cell inϐiltration in the sublining layer, cartilage damage as well as bone 
erosion [23]. 

For decomplementation mice were injected i.p. with 1 ng/20g body weight of cobra 
venom factor (CVF, Sigma-Aldrich, St. Louis, MO) 72 and 48 h before the induction 
of zymosan arthritis. This scheme has been chosen according to our previous 
investigations where different concentrations of CVF and different repetitions were 
tested [23]. We achieved the lowest hemolytic complement activity under this scheme 
without mortality and 5 days were needed for restoration of normal levels of alternative 
pathway (AP) activity.

   

               Design of the experiment

Immunohistochemistry

Mice were killed at day 3 and knees were dissected and ϐixed for 2 days in 4% 
buffered formalin. Fixed tissues were decalciϐied for 2 weeks in 15% EDTA, dehydrated 
and embedded in parafϐin. Sagittal sections (5 μm) of the whole knee joint were stained 
with anti-mouse CD62P antibody (P-selectin, clone RMP-1, Biolegend). Further, slides 
were washed with PBS, blocked with 1% BSA, washed and HRP-streptavidin (1:100 
diluted; Sigma-Aldrich, Germany) was added for 10 min. The slides were washed and 
incubated with DAB solution kit (3’,3’diaminobenzididne kit, Abcam) for 10 minutes 
and counterstained with Gill’s hematoxylin for 3 minutes. 

BM cell differentiation

Femur and tibia of hind legs from adult mice were extracted, using a 27 G needle/1 
ml syringe ϐilled with α-minimal essential medium (α-MEM, Sigma Aldrich, Germany). 
The suspension was gently aspirated to disrupt cell aggregates and centrifuged at 
1800 x g for 5 min. Part of the cells was analyzed for the expression of CD29, CD105, 
CD14, CD86, CD265 and CD369 markers. 

Second part of BM precursors (2x106/ml) were cultivated in α-MEM supplemented 
with 10% FCS (Sigma-Aldrich, Germany), 5 mM glutamine, 2.5 mM HEPES, antibiotics 
(streptomycin 2 U/ml, penicillin G 100 μg/ml, amphotericine B 1 μg/ml (Sigma-Aldrich, 
Germany) for 1 day. Non-adherent cells were separated and adherent cells were 
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cultivated in supplemented α-MEM for 10 days with partial change of medium every 
3rd day. At the end of cultivation cells were collected and analyzed for the expression 
of CD29 and CD105 markers. Non-adherent cells were resuspended, and plated into 
24-well culture plates at 2x106/ml cells/ml and stimulated with recombinant mouse 
granulocyte-macrophage colony-stimulating factor (GM-CSF) (Biolegend, USA) at 10 
ng/ml plus recombinant IL-4 at 0.3 ng/ml (Biolegend) and analyzed for the expression 
of CD14 and CD86 markers. 

Flow cytometry

BM cells isolated as described above were stained with FITC anti-mouse CD29 
(mesenhymal cells, clone HM( 1-1, Biolegend, USA), PE anti-mouse CD105 (ϐibroblasts, 
clone MJ7/18, Biolegend, USA), FITC anti-mouse CD14 (immature DCs, clone 5a 2-8, 
eBioscience), PE anti-mouse CD86 (mature DCs, clone B7-2, eBioscience), PE anti-
mouse CD265 (RANK, clone R12-31, In vitro gen), PE anti-mouse CD62P (P-selectin, 
megakaryocytes, clone RPM-1, Biolegend, USA), APC anti-mouse CD369 (Dectin1, 
clone 7H1, Biolegend, USA). Nonspeciϐic ϐluorescence was assessed by incubation 
with irrelevant isotype-matched conjugated mAbs. Flow cytometric analyses were 
performed by BD FACSDiva v6.1.2 Software (Becton Dickinson, NJ, USA) as follows. A 
gate was drawn around a live population of interest to isolate events for analysis. Data 
for events within this gate were then displayed in subsequent plots to determine the 
percentages of various subpopulations. A histogram allowed to view a single parameter 
against the number of events. Marker was placed above to designate positive events. 
A dot plot provided a two-parameter display of data. An isotype control was used to 
determine where the quadrant markers would be placed. A quadrant marker divided 
two-parameter plots into four sections to distinguish populations that were considered 
negative, single positive, or double positive. The upper-left quadrant contained events 
that were positive for the y-axis parameter (PE) but negative for the x-axis (FITC) 
parameter. The lower-right quadrant contained events that were positive for the x-axis 
parameter (FITC) but negative for the y-axis (PE) parameter. The upper-right quadrant 
contained events that were positive for both parameters (double positive FITC+/PE+). 
The lower-left quadrant dysplayed events that were negative for both parameters.

Statistics

Statistical analysis was performed using InStat3.0 and GraphicPad Prism 5.0 
(GraphPad Software Inc., La Jolla, CA, USA). Data were presented as means ± SEM and 
comparisons between different groups were done using one-way analysis of variance 
(one way ANOVA). Values of P<0.05 were considered as statistically signiϐicant.

Results 

In the present experiments BM cells obtained at day 3 of ZIA from treated or 
untreated with CVF mice were subjected to FACS analysis. We investigated the 
inϐluence of complement depletion on ϐibroblast and mesenchymal cell differentiation. 
CD29 marker, characteristic for ϐibroblast-like cells was detected in higher degree in 
non-arthritic group, compared to arthritic mice. CVF-pretreatment resulted in elevated 
percentage of these cells, compared to arthritic but signiϐicantly lower, compared to non-
arthritic (Figure 1A,C). Mesenchymal CD105 positive cells presented approximately 15 
% in non-arthritic mice, while in arthritic and CVF-pretreated groups the percentage 
of positive cells presented ~5 % and ~10%, respectively (Figure 1B,D). Next, cells 
from the same groups were cultured for 10 days with partial change of supplemented 
media. FACS analysis showed that the differentiation of CD29+ ϐibroblast-like cells 
was inhibited in arthritic mice, less exerted in CVF-pretreated group (Figure 2A,C). 
Mesenchymal cell differentiation was also decreased in arthritic and CVF-treated 
groups (Figure 2B,D). 

Also the differentiation of bone marrow DCs was determined in vivo and in vitro. 



Differentiation of bone marrow cells in arthritic mice with decreased complement activity 

Published: December 31, 2018 32/38

Data showed that the percentage of immature CD14+ dendritic cells was elevated in 
non-arthritic mice compared to both, arthritic and CVF-treated mice. This inhibition 
was more expressed in CVF-group vs ZIA group (Figure 3A,B). Mature CD86+ cells 
presented in low percentages however decreased in ZIA group (Figure 3A,C). The 
percentage of double positive CD14+/CD86+ was higher in non-arthritic group 
compared to ZIA and CVF-treated groups (Figure 3A,D). Further, we investigated the 
inϐluence of CVF-treatment on GM-CSF+IL-4 induced DC differentiation of BM cells in 
vitro. Results showed that the maturation of DCs is inhibited in the group of arthritic 
mice as evident from the increased percentage of CD14+ cells, compared to non-
arthritic group (Figure 4A,B). In contrast, the percentage of mature CD86+ cells was 
very low in arthritic group, compared to non-arthritic once, while CVF-treated group 
had intermediate position. The pool of mature cells was higher compared to ZIA mice 
but lower, compared to non-arthritic mice (Figure 4A,C). Low percentage of double 
positive CD14+/CD86+ cells was found in non-arthritic group, signiϐicantly increased 
in ZIA group (Figure 4A,D). 

In the present study we looked for the presence of RANK (CD265) positive cells in 
BM. The results showed that in arthritic mice the percentage of RANK+ cells was higher 
than in non-arthritic mice, while CVF administration abolished this effect (Figure 5). 
The development of ZIA provoked an increase of CD62P+ cells that was augmented 
in CVF-pretreated group (Figure 6A,B). We also observed in non-arthritic mice a 
pool of Dectin1+ (CD369) cells. In zymosan-injected arthritic mice the percentage of 
CD369+ cells was elevated and the opposite effect was found in CVF-treated groups 
(Figure 6A,C). This result might be due to a rapid elimination of zymosan particles 
in decomplemented mice. MKs expressing Dectin1 (CD62P+/CD369+) were in very 
low amount in non-arthritic group while double positive cells were increased in 
arthritic group. This effect was weakly expressed in CVF-treated mice (Figure 6A,D). 
To elucidate the role of functional complement in the megakaryocyte differentiation 
we determined immunohistochemically the presence of CD62P+ cells in BM at day 3 of 
ZIA. In arthritic mice a massive inϐlux of inϐlammatory cells was established together 
with giant megakaryocytes and groups of small CD62P+ platelets characteristic for this 
group while in CVF-treated mice there were only rare single giant cells (Figure 7). 

Discussion

The pathophysiology of rheumatoid arthritis involves numerous different cell types, 
all of which contribute to the erosive processes. Activated synovial ϐibroblasts persist 
in large numbers in inϐlammed synovium being one of the key players in RA. They 
contribute to the progression of the disease through attaching to cartilage, invading 
into and leading to degradation of cartilage and bone [25,26]. In the rheumatoid 
synovium mRNA for all components of the alternative pathway (AP), except for 
properdin was detected. However, cultured synovial macrophages release C3 and 
properdin while ϐibroblast-like synoviocytes secreted factor B [27,28]. It is supposed 
that arthritis spreading is mediated in part, by the migration of activated synovial 
ϐibroblasts [29]. One possibility is BM cells to be pushed to mesenchymal or ϐibroblast 
differentiation already in BM supported by our observation that both populations were 
decreased in ZIA mice in freshly isolated BM suspension. Another possibility is the end 
differentiation to happen in tissues under appropriate mediators. This hypothesis was 
tested in vitro. BMs were cultivated for 10 days with partial change of medium in order 
to keep released mediators and we found that cells from ZIA mice were with decreased 
capacity to differentiate into mesenchymal or ϐibolast-like cells. This comparison 
supposed that most probably the differentiation in bone marrow and locally in tissues 
goes simultaneously. 

DCs are likely to contribute in several ways to the pathogenesis of RA. They settle in 
the synovial tissue and synovial ϐluid where they present antigen locally, contributing to 
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Figure 1: Effect of decomplementation on CD29 and CD105 expression. BM cells obtained from nonarthritic mice, 
mice with ZIA and pretreated with CVF mice with ZIA were collected at day 3 and the percentage of CD29+ cells (A) 
and CD105+ cells (B) was determined. Graphical presentation of CD29+ cells (C) and CD105 cells (D). Results are 
from two independent experiments (in each n=10/per group) and expressed as means ± SEM, *P<0.05, **P<0.01, 
***P<0.001, one way ANOVA.

Figure 2: Infl uence of CVF-treatment on in vitro differentiation of fi broblast and mesenchymal cells. BM cells 
obtained from nonarthritic mice, mice with ZIA and pretreated with CVF mice with ZIA were collected at day 3 
and cultured for 10 days with partial change of supplemented media. Representative histograms of mesenchymal 
CD29+ cells (A) and fi broblast-like CD105+ cells (B). Graphical presentation of CD29+cells (C) and CD105+ cells (D). 
Results are from two independent experiments (in each n=10/per group) and expressed as means ± SEM, *P<0.05, 
**P<0.01 one way ANOVA.
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Figure 3: Effect of decomplementation on CD14 and CD86 expression. BM cells obtained from nonarthritic mice, 
mice with ZIA and pretreated with CVF mice with ZIA were collected at day 3 and the percentage of immature CD14+ 
dendritic cells and mature CD86+ dendritic cells (A) was determined and graphical presentation of data (B), (C) 
and (D). Results are from two independent experiments (in each n=10/per group) and expressed as means ± SEM, 
*P<0.05, **P<0.01, ***P<0.001, one way ANOVA.

Figure 4: Infl uence of CVF-treatment on in vitro differentiation of dendritic cells. BM cells obtained from nonarthritic 
mice, mice with ZIA and pretreated with CVF mice with ZIA were collected at day 3 and stimulated for 6 days with 
GM-CSF+IL-4. Representative dot plots of CD14+ and CD86+ cells (A) and graphical presentation (B, C and D). 
Results are from two independent experiments (in each n=10/per group) and expressed as means ± SEM, **P<0.01, 
***P<0.001 one way ANOVA.

Figure 5: Effect of decomplementation on CD265 (RANK) expression. BM cells obtained from nonarthritic mice, 
mice with ZIA and pretreated with CVF mice with ZIA were collected at day 3 and the percentage of CD265+ cells 
(A) and graphical presentation (B). Results are from two independent experiments (in each n=10/per group) and 
expressed as means ± SEM, *P<0.05, one way ANOVA.
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Figure 6: Infl uence of complement depletion on the differentiation of CD62P+ megakaryocyte and Dectin1 CD369+ 
cells. BM cells obtained from nonarthritic mice, mice with ZIA and pretreated with CVF mice with ZIA were collected 
at day 3 and the percentage of CD62P+ and mature CD369+ cells (A) was determined and graphical presentation 
of data (B), (C) and (D). Results are from two independent experiments (in each n=10/per group) and expressed as 
means ± SEM, n=10, **P<0.01, ***P<0.001, one way ANOVA.

Figure 7: Immunochistochemically stained CD62P+ cells in BM. Sagital joint sections from nonarthritic mice, mice 
with ZIA and pretreated with CVF mice with ZIA at day 3 (A). Black arrows point on giant CD62P+ megakaryocytes, 
greater magnifi cation below and groups of platelets in circle. Graphical presentation of data (B). Results are from 
three independent experiments (in each n=5/per group)and expressed as means ± SEM, n=10, *P<0.05, **P<0.01, 
one way ANOVA.

disease perpetuation. DCs cooperate with synoviocytes and macrophages and produce 
inϐlammatory mediators that drive RA pathology [30,31]. Under normal conditions, 
migration of resting DC precursors into tissues and into secondary lymphoid organs 
occurs permanently in the absence of inϐlammatory events. Preseent data showed 
that the development of ZIA is related to a decrease of immature and mature DCs in 
bone marrow and even greater decrease in concern to immature cells was observed in 
CVF-treated group. As a consequence less DCs will be released into the circulation and 
reside in tissues. In vitro cultivation of BM cells in the presence of GM-CSF and IL+4 
showed that cells obtained from arthritic mice were less susceptible to the stimulation 
hence the percentage of mature DCs was negligible compared to non-arthritic. 

T cells require many receptor-ligand interactions to become activated and to 
carry out their tissue-destructive role in RA. Activated cells produce IL-17 that has 
independent and synergistic effects with other proinϐlammatory cytokines in the 
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synovium to induce further cytokine release, matrix metalloproteinase production, 
and osteoclastogenesis. RANKL is a crucial regulator of osteoclastogenesis and bone 
erosion which binds to its unique receptor activator of NF-κB (RANK) [32,33]. IL-17 
upregulates CD265 (RANK ligand) expression on chondrocytes and osteoblasts and 
acts on chondrocyte metabolism by reducing proteoglycan synthesis and enhancing 
cartilage degradation [34]. Our previous investigation demonstrated that BM cells 
obtained from ZIA mice injected with CVF showed inhibited OC formation induced 
by M-CSF+RANKL [24]. In this study we investigated in vivo the inϐluence of low 
complement activity on the osteoclast generation in BM. CD265 positive cells were 
detected at the early phase of arthritis development to a great extent the percentage of 
these cells being lowered in decomplemented mice. Thus, destructive joint processes 
can be successfully limited through modulation of complement activity.

During complement activation C3 component is cleaved into C3a and des-ArgC3a 
that leads to modulation of MK unresponsiveness to stromal cell-derived factor 1 
(SDF-1) and to regulation of platelets in inϐlammation [35]. MKs could inϐluence bone 
formation and bone remodeling triggering osteoblast proliferation and/or inhibition 
of OC development. There is such possibility if viable MKs persist for a longer time 
in bone marrow [36]. In vitro, zymosan is used for the study of innate immune 
responses, because it induces inϐlammatory cytokine production and can activate 
complement in the absence of immunoglobulins [37]. Zymosan is also able to enhance 
maturation of DCs and increases their production of IL-2 [38]. Having in view these 
facts, we examined the possibility zymosan injection and persistence to provoke an 
appearance of MKs and cells detecting zymosan. Cells expressing CD62P were found in 
arthritic mice was elevated in decomplemented mice. As this marker is expressed on 
platelets too we cannot determine the percentage of megakaryocytes only. As well as it 
deserves further investigations on the role of complement activity in megakaryocyte-
dependant processes in joint inϐlammation. Dectin1 positive cells were established 
in non-injected with zymosan mice, reasonably increased in arthritic mice. Also, 
Dectin1 positive megakaryocytes were observed in ZIA mice while CVF-treatment 
prevented the appearance of these pathology-related cells. Moreover, the presence 
of MKs presented at the site of inϐlammation was conϐirmed immunohistochemically. 
Chronic inϐlammation during erosive conditions such as rheumatoid arthritis leads to 
dysregulated differentiation and prolifеration of bone cells, inϐlammation of synovial 
membrane and bone marrow, and degradation of cartilage and bone. CVF injection 
provokes C3 and C5 depletion for 5 days so the present results at day 3 of arthritis 
corresponded to the situation when complement cascade was blocked. Low complement 
activity altered mesenchymal and ϐibroblast-like cells and the ratio immature/mature 
DCs (Figure 8). Future experiments will help elucidation the role of complement in 
megakaryocyte differentiation and the consequences of inhibited platelet generation. 
These results can be used for determining the role of complement system at different 
stages of rheumatoid arthritis and can support ϐinding of new therapeutic approaches. 

Figure 8: Changes in BM cell differentiation in complement-depleted mice. BM cells were obtained from mice pre-
treated with CVF at day 3 of ZIA and subjected to FACS analyses.  - increase or  - decrease of the percentage of 
positive cells compared to arthritic mice.
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