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Abstract

Objective: Several cytokines play a role in the production of autoantibodies and the
pathogenesis of rheumatic diseases including systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA) and systemic sclerosis (SS). This study investigated serum concentration of the
proinflammatory Thi cytokine; ILig and its inducer IFNy, the study also investigated serum
concentration of proinflammatory Th, cytokine; ILis3, to explain the role of Th; and Th; in the
pathogenesis of autoimmune rheumatic diseases (SLE, RA and SS)

Patients and methods: ILis, IFNy and ILi3 levels were evaluated by enzyme linked
immunosorbent assay (ELISA). Four groups were included in this study.

Group I: Comprised (15) patients of SLE. Group II: Comprised (15) patients of RA. Group IlI:
Comprised (15) patients with SS. Group IV: Control group consisted of (15) sex and age
matched healthy controls.

Results: Serum levels of ILig was significantly higher in SLE (3138.200+ 1413.096 pg/ml)&
RA(3336.667+ 921.839 pg/ml) than control group(86.647+ 35.370 pg/ml ), while 1L in SS had
no statistically significant difference between patients (103.634+ 50.593 pg/ml) and control
group (86.647+ 35.370 pg/ml).The cut off level was 257.75 pg/ml .

IFNy was significantly higher in SLE patients (5.439+£1.430 IU/ml) and RA patients (2.973+
0.598 IU/ml ) than control group(0.580 + 0.234 1U/ml) ,while IFNy in SS had no statistically
significant difference (0.592+ 0.2451U/ml) than control group (0.580 + 0.234 IU/ml) .The cut
off level was1.2 1U/ml .

As regard ILi3 it was significantly higher in SLE patients (55.673+6.892 pg/ml) ,RA patients
(59.587+12.183 pg/ml) and SS (61.550+ 12.047 pg/ml) than control group (21.427+ 7.274
pg/ml ) .The cut off level was 44.4 pg/ml .There was significant positive correlation of ILig/
ILi3 and IFNy / IL13 ratio in SLE and RA , while significant negative correlation of 1Lig/ IL13
and IFNy / ILy3 ratio in SS.

Conclusion: There was a significant increase of both Th; cytokines (ILis and IFNy) and Thy
cytokine (IL13) in SLE and RA with Th; predominance,while predominance of Th, cytokine
(IL13) in SS than Thy cytokine (ILig and IFNy). This result suggests that ILis, INFy and ILis
could be involved in the pathogenesis of autoimmune rheumatic diseases.
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Introduction:

Rheumatic diseases are major cause of morbidity and long-term disability. They
include systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), systemic sclerosis (SS)
and Sjogren's syndrome are those that affect connective tissue (Mosaad et al., 2003). The
autoimmune phenomenon of these diseases might be caused by imbalance of T-helper cell
cytokines (Wong et al., 2000).

The balance of Thy/Th; is essential for the normal human immunity and so changes in
Tha/Th, cytokines might be involved in the pathogensis of autoimmune diseases (Horwitz et al.,
1998). Thy cells produce 1Lz, IFNy, ILi2 and ILig while Th; cells produce 1La4,56.1013 (Jianxin et
al., 2009). IL1s was initially described as IFNy-inducing factor (Ewa et al., 2002). It is related to
IL; family and produced by kupffer cells, activated macrophages, keratinocytes, intestinal
epithelial cell, osteoblasts and adrenal cortex cells (Wong, 2000).

IL1s production can be induced by L2, both have synergistic effect on the activation of
natural killer (NK) cells and cytotoxic T lymphocytes (CTL). The primary function of ILig
include the induction of IFNy production in IL1 activated T cells and NK cells, up-regulation of
Thi cytokines including IL,, M-CSF and IFNy (Dinarello, 1999), stimulation of the
proliferation of activated T cells and enhancement of fas ligand expression in NK and CTL
(Dao et al., 1997).

Moreover, IL1g can promote collagen induced inflammatory arthritis when produced by
tissue macrophages (Yamamura et al., 2001).

ILs3 is protein secreted by activated Th, .It affects B-cell function and has the capability
of inhibiting pro-inflammatory Th; cytokines such as ILi, and IFNy, suggests that ILi3 as well
as ILs and ILyo could facilitate a Th, response and therefore modulate the immune response
(Spadaro et al., 2002).

The current study aimed to evaluate serum concentration of ILig , IFNy and 1Lz levels
as markers of Th; and Th;, cytokines respectively and to detect the predominance of either Thy
and Thy in the pathogenesis of autoimmune rheumatic diseases ( SLE, RA and SS).

Material and Methods:

The study included 45 patients divided into three groups and fifteen sex and age
matched healthy controls. They were selected from the inpatient and outpatient clinics of
Internal Medicine, Dermatology and Rheumatology departments of Al-Zahraa University
Hospital. Group I: consisted of fifteen patients with SLE; 3 males and 12 females with age
range from 25 to 47 years, with disease duration 3-10 years.They were classified according to
the updated American College of Rheumatology revised criteria for the classification of
systemic lupus erythematosus (Hochberg, 1997).

Group II: consisted of fifteen patients with RA; they were 6 males and 9 females with
age ranged from 35 to 52 years, with disease duration 5-11 years.They were classified
according to American Rheumatism Association Criteria (Arnett et al., 1988).

Group IlI: consisted of fifteen patients with SS; all of them were females with age
ranged from 37 to 53 years, with disease duration 2-9 years. They were classified according to
American College of Rheumatology (formerly, the American Rheumatism Association) criteria
for the classification of systemic sclerosis (Scleroderma) (LeRoy et al 1988). Control group
consisted of 15 healthy subjects. They were 9 males and 6 females; their age ranging from 29-
48 years. All studied groups were subjected to complete history taking, general examination,
evalution of the main laboratory parameters including renal function tests, liver function tests,
complete blood picture (EDTA blood), ESR (citrated blood), CRP ,RF (latex test) ,anti-double
stranded DNA (the standard indirect immunofluoescence technique) and anti —Scl 70
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antibodies . 5 ml of venous blood were withdrawn from each subject. For cytokine estimation
the sera obtained were divided into aliquots, and stored at — 70 until the time of assay.
Measurement of serum level of , ILig ,IFNy and ILiswere done for all patients and control
groups.

Determination of serum ILis has been done using an enzyme linked immunosorbent assay
(ELISA) kit. (Biosource International, Inc. 542 Flynn Road Camarillo, California 93012, USA).
Determination of serum interferon y has been done using an immunoenzymometric assay
kit. (Biosource IFNy EASIA kit).Catalogue number: KACi231, Bio-source — Europe S.A.
Nivelles Belgium.

Serum IL13 concentration were determined by using commercially obtained immunoassay .
Quantitative Sandwich ELISA technique Bender Med systems GmbH compus Veinna.
Biocenter 2A-1030 Vienna, Australia, Europe.

Statistical analysis:

Statistical analysis was done using statistical software package (SPSS) version 17.
Quantitive analysis were presented as means and standard division (Mean + SD). Standard t-test
was used for comparison between means linear regration analysis with determination of
correlation coefficient (r) was used for correlation between quantitative variable P-value of <
0.05 was statistically significant.

Results

This study included 45 patients ,15 patients with SLE (3 males&12 females) with
mean age 36.00 + 7.39 and mean disease duration 6.367 + 2.334 years ,15 patients with RA (6
males &9 females) with mean age 44.73 + 6.03 and mean disease duration 8.200+ 2.111 years,
and 15 patients with SS (15 females) with mean age 45.06 + 5.34 and mean disease duration
5.467+2.264 and 15 sex and age matched healthy control group (9 male& 6 female) with mean
age 38.40 + 6.43 (Table 1).

ILig was significantly higher in patients with SLE (3138.200+ 1413.096 pg/ml) than
control group (86.647+ 35.370 pg/ml ),the cut off level was 257.75 pg/ml .

ILis was significantly higher in patients with RA (3336.667+ 921.839 pg/ml) than
control group(86.647+ 35.370 pg/ml ), while IL1is in SS has no statistically significant
difference between patients (103.634+ 50.593 pg/ml) and control group (86.647+ 35.370
pg/ml) ( Table2&figure 1).

IFNy was significantly higher in SLE patients (5.439+1.430 IU/ml) than control group
(0.580 + 0.234 1U/ml) ,the cut off level was 1.2 IU/ml . Also IFNy was significantly higher in
RA patients (2.973+ 0.598 1U/ml) than control group(0.580 + 0.234 1U/ml) , while IFNy in SS
had no statistically significant difference between patients (0.592+ 0.2451U/ml) and control
group (0.580+ 0.234 1U/ml) (Table 3 &figure 2).

As regard ILy3 it was significantly higher in SLE patients (55.673+6.892 pg/ml) ,RA
patients (59.587+12.183 pg/ml) and SS (61.550+ 12.047 pg/ml) than control group (21.427+
7.274 pg/ml ) ,the cut off level was 44.4 pg/ml .(Table4 & figure 3).

There was significant positive correlation of ILig/ IL1z ratio and significant positive
correlation of IFNy / ILys ratio in SLE and RA (Figures 4&6),while there was significant
negative correlation of ILig/ IL13 and IFNy / ILy1z ratio in SS (figure 5&7).
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Table (1): Demographic data of all studied groups:

Statistics P-
SLE RA SS control value value
Female | 12 (80 %) 9(60%) 15 (100%) 6 (40%)
Sex X?=14.28 | 0.003
Male 3 (20%) 6 (40 %) 0 9 (60%)
Range 47-25 52-35 53-37 48-29
Age F=7.739 | 0.000
Mean+SD | 36.00+£7.39 | 44.73+6.03 | 45.06+£5.34 | 38.40%6.43
Range 3.0-10.0 5.0-12.0 2.0-9.0
Duration F=5.811 | 0.006
MeantSD | 6.367+2.33 | 8.200+2.111 | 5.467+2.264
Table (2): The level of IL-18 in all studied groups:
IL-18 ANOVA
Range Mean £ SD pg/ml f P-value
RA 1966.0 - 4782.0 | 3336.667 =+ 921.839
SS 40.0 - 2231 103.634 * 50.593
69.420 | 0.000
SLE 1401.0 - 5463.0 | 3138.200 + 1413.096
Control 40.8 - 175.3 86.647 * 35.3701
Tukey's test
RA & SS RA & SLE RA&C SS&SLE SS&C SLE&C
0.000 0.917 0.000 0.000 1.000 0.000
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Figure( 1): comparison of 1L-18 level in all studied groups




Table (3): The level of IFNyin all studied groups:
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IFNy ANOVA
Range Mean = SD IU/ml f P-value
RA 13 - 38 2973 + 0.598
SS 03 - 12 0592 + 0.245
128.201 | 0.000

SLE 32 - 76 5439 + 1.430

Control 03 - 10 0.580 + 0.234
Tukey's test

RA & SS RA & SLE RA&C SS & SLE SS&C SLE&C
0.000 0.000 0.000 0.000 1.000 0.000
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Figure (2): comparison of IFNyin all studied groups
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Table (4): The level of IL-13 in all studied groups:

IL-13 ANOVA
Range Mean £ SD pg/mi f P-value
RA 454 - 81.2 59.587 + 12.183
SLE 447 - 65.3 55.673 * 6.892
54.475 0.000
SS 483 - 804 61550 + 12.047
Control 91 - 331 21427 + 7.274
Tukey's test
RA & SS RA & SLE RA&C SS & SLE SS&C SLE&C
0.703 0.948 0.000 0.375 0.000 0.000
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Figure (3): comparison of IL-13 level in all studied groups.
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r=0.497 P-value=0.005*
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Figure (4): Significant positive correlation of 1L18/ IL13 ratio in SLE and RA..
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Figure (5): Significant negative correlation of 1L18/ IL13 ratio in SS.
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r=0.485 P-value=0.007*
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Figure (6): Significant positive correlation of INF# | IL13 ratio in SLE and RA.
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Figure (7): Significant negative correlation of INFy/IL13 ratio in SS.
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Discussion

The balance between Th: and
Th, cytokines plays an important role in the
control of immune response (Uhm et al
2003) .Ratios of Thy/Th, cytokines can
reflect the cytokine homeostasis and
indicate Thy or Th, predominance during
the development of rheumatic diseases.
Several studies have reported different
results for the correlation of Thi/Th, ratio
and rheumatic disease activity (El-Sayed et
al 2008 &Wong et al., 2000). The current
study aimed to assess the predominance of
Thy or Thy in the autoimmune rheumatic
diseases (SLE, RA and SS) by investigating
the serum level of Th; cytokines ILis ,INFy
and Th; cytokine ILis.

In the current study ILis serum
level was increased in SLE than control
group. This result agreed with Mosaad et
al. (2003) who found that increased serum
level of ILig and ILi2 in immune rheumatic
diseases (SLE, RA, SS, Behcet disease,
dermatomyositis, mixed connective tissue
diseases and Sicca syndrome). Also this
result agreed with Robak et al. (2002) who
found that increased serum levels of ILi
and ILig in SLE and also agreed with Wong
et al. (2000) who found that increased
serum level of ILyg, IL17, IL12 in SLE.

As regard the serum level of ILig in
RA the result of the current study showed
significant higher serum ILis level than
control this result agreed with Mosaad et
al. (2003) who found that increased ILis,
ILi> and ANA in RA patients than the
control group. Also agreed with Bresnihan
et al. (2002) who found significant higher
serum ILig level in RA than psoriatic
arthritis they suggesting that ILig has a role
in pathophysiology of RA but it did not
significantly ~ correlate  with  clinical
measures of disease activity or the response
to treatment. In a study done by Scola et al.
(2002) in juvenile RA they reported that
increased expression of MRNA of 1L, P35
and ILs.

The result of the serum level of ILig
in SS had no statistically significant
difference between patients and control

group this was in contrast with Scala et al
(2004) who observed high levels of ILis in
patients with SS compared to healthy
subjects.

Significantly, elevated ILig in SLE
may be because ILig enahnce the Fas lignad
expression in NK and CTL, causing Fas-
mediated apoptosis in epithelial cells and
tissue damage in SLE (Dinarello, 1997).
ILis in  combination  with  other
proinflammatory cytokines, including IL;
and TNFo must be an important cytokine
for initiating and progressing the catabolic
and inflammatory responses in SLE. Also,
IL1s induce production of nitric oxide from
macrophages that involved in tissue damage
in SLE (Wong et al., 2000). In a study done
by Falvia et al. (2009) they found that
increased level of ILig in both serum and
plasma of SLE patients and correlate it with
disease severity, they suggesting that the
circulating ILig levels are predictive for
renal damage and could be used as a
prognostic marker of renal involvement and
useful to identify patients at risk of renal
failure. Increased ILis in RA may be
explained by Gracie et al (1999) study
who found that increased ILiz in RA
induced Th; response and TNF-a
production in short-term cultured cells from
RA tissues and synovial fluid mono-nuclear
cells. Furthermore, ILig facilitated the
erosive course in RA animal model of
collagen induced arthritis.Moreover, Olee
et al. (1999) reported that ILis is involved
in joint disease by its effect on cartilage
destruction.

As regard IFN v, the current study
showed significant increase of IFN y in
SLE than control group. This result agreed
with EL- Sayed et al., (2008) who found
Significant increase of IFN v levels in SLE
patients than contols. The main function of
IFN vy in SLE is the activation of
macrophages which stimulate
proinflammatory ~ cytokines  production
(Uham et al., 2003).

The  current  study  showed
significant increase of IFN y in RA than
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control group this agreed with Canete et al
1999 who found that significant higher
level of IFN v in RA than psoriatic arthritis.
In study done by Bucht et al.,( 2007) they
found that higher expression of IFN v, ILsg
and ILiz mRNA in RA synovial fluid
mononuclear cells (SFMC) than peripheral
blood mononuclear cells compared to
healthy control group using a quantitative
reverse transcriptase polymerase chain
reaction (RT- PCR) assay.

In the current study IFN vy was
decreased in SS patients with no
statistically significant difference  with
healthy control group. This result agreed
with Scala et al study (2004) who found
reduced amounts of y- IFN and
macrophage derived chemokine (MDC) in
SS patients. SS pathogenesis characterized
by increase collagen production which may
be due to decreased IFN vy level as IFN vy
inhibit collagen synthesis by fibroblast
(Serpier, 1997).

In the current study ILi;z serum
level was increased in SLE ,RA and SS this
result agreed with Spadaro et al. (2002)
study who found increased ILis levels in
SLE ,RA and SS. Increased IL13 serum level
could be explained by predominance of Th,
response that stimulate B-cell and antibody
production. 1Lz affect B-cell through
surface molecule modulation, the
enhancement of proliferation,
immunoglobulin  production and isotopic
switching (IgG and IgE) (Spadaro et al.
2002).

The result of current study showed
higher levels of both the Th; cytokines (ILis
and IFN v) and Th, cytokine (IL13) in both
SLE and RA. This result agreed with El-
Sayed et al study (2008) who found that
significant increase of both Th; cytokines
(IFN y and TNFa) and Th, cytokines (IL.-
and ILi) in SLE and Wong et al (2000)
who also found an elevation of both Thy
cytokines (ILis , ILiz , ILiz) and Thy
cytokine (ILs) in patients with SLE.
Elevation of both Th; and Th, cytokines in
SLE and RA suggests an imbalance of
cytokine profile supported by different
cytokine patterns in different time-points to
mediate the inflammatory response (Wong
et al 2000).

10

The  current  study  showed

significant elevation of Thy/Th; ratio (IL1s/
IL;3 and IFN ’\{/IL13) in both SLE and RA
suggesting Th; predomennance This
result agreed with wong et al (2000), who
found an elevation of ILis / ILs ratio in
patients with SLE, and El-Sayed et al
study (2008) who found that significant
elevation of IFN/IL10 ,IFN/IL4, TNF/IL10
and TNF/IL4 ratios in patients with SLE.
Clear —cut distinction between Th; and Th;
patterns is not without complexity (EI-
Sayed et al., 2008), this complexity may
be due to many factors such as disease
activity, treatment and organ involvement
(Nagy et al ., 2000). So to determine the
predominance of Thy or Thy in autoimune
rheumatic diseases , it must not only
dependant on evaluation of their serum
levels but also supported by other sutdies
such as gene polymorphism.
Conclusion: There was a significant
increase of both Th; cytokines (ILis and
IFNy) and Th, cytokine (ILi3) in SLE and
RA with Thy predominance, while
predominance of Th, cytokine (ILis) in SS
than Th; cytokine (ILig and IFNy). This
result suggests that ILig, IFNy and L3
could be involved in the pathogenesis of
autoimmune rheumatic diseases.

References:

1. Arnett F, Edworthy S, Bloch D et al.
(1988): The American Rheumatism association
1987 revised criteria for the classification of
rheumatoid arthritis. Arthritis Rheum; 31: 315 —
24,

2. Bresnihan B, Roux-Lombard P, Murphy E,
Kane D et al. (2002): Serum interleukin 18 and
interleukin 18 binding protein in rheumatoid
arthritis. Annals of the rheumatic diseases; 61: 726
-729

3. Canete J, Susana E, Jaume F, Raimon S
et al (2000): Differential Thy/ Th, cytokine
patterns in chronic arthritis: interferon y is
highly expressed in synovium of rheumatoid
arthritis compared with seronegative spondylo
arthropathies. Ann Rheum Dis; 59: 263- 268.

4. Dao T, Ohashi K, Kayano T et al. (1997):
Interferon yinducing factor, a novel cytokine,
enhances Fas ligand-mediated cytotoxicity of
murine Thelper cells. Cell Immunol; 173: 230 —
235,



Assessment of Proinflammatory....

5. Dinarella C (1999): IL;s : a Th-inducing
proinflammatory cytokine and new member of
the IL; family. J Allergy Clin Immunol; 103: 11
—-29.

6. Dinarello C (1997): Role of pro and anti-
inflammatory cytokines during inflammation =
experimental and clinical findings. J Biol Regul
Homoest Agents; 11: 91-103.

7. Dinarello C (1998): Interleukin-1 beta,
interleukin-18 and interleukin-1 beta converting
enzyme. Ann NY Acad Sci; 856: 1 — 11.

8. El- Sayed M, Emin N, Sahar A, Inas A,
Hala G and Hossneia A (2008): Correlative
study of serum thl, th2 cytokines levels in
patients with systemic lupus Erythematosis with
SLEDAI. Egyptian Dermatology online Journal
4(1): 3-11.

9. Ewa R, Tdeusz R, Anna W, Malgorzata Z
et al. (2002): Proinflammatory interferon-
gamma-inducing monokines (interleukin-12,
interleukine-18, interleukin-15) — serum profile
in patients with systemic lupus erythematosus
.European cytokine Network;13:364-8.

10. Favilli F, Consuel A, Lucia M, Paola C et
al. (2009): ILig activating in systemic lupus
Erythematosus. Anna of the New York academy
of Sciences. 1173: 301 — 309.

11. Gracie J, Forsey R, Chan W, Gilmour A,
Leung B et al. (1999): A proinflammatory role
of ILig in rheumatoid arthritis. J Clin Invest;
104: 1393 - 98.

12. Hochberg M (1997): Updating the
American college of Rheumatology revised
criteria for the classification of systemic lupus
erythematosus. Arthritis Rheum; 40: 1725.

13. Horwitz D, Gray J, Behrendsen S et al.
(1998): Decreased production of interleakin-12
and other Thi-type cytokines in patients with
recent-on set systemic lupus erythematosus.
Arthritis Rheum; 41: 838 — 844.

14. LeRoy C,Black
C,FleischmajerR,JablonskaS et al (1988):
Scleroderma (systemic sclerosis):classification
,Subsets and pathogenesis.)] Rheumatol;15:202-
5.

15. MosaadY, Shereen S, Fatma A, Elham R et
al. (2003): Proinflammatory cytokines (IL;2 and
IL1g) In immune Rheumatic Disease: Relation with
Disease Activity and Autoantibodies Production.
The Egyptian Journal of Immunology; vd 10 (2): 19
—26.

16. Nagy G, pallinge E, Antal — syalmas p et
al( 2000) Measurement of intracellular
interferon gamma and interleukin -4 in whole

11

blood lymphoytes from patients with systemic

lupus erythematosus. Immunol letter74:207-

210.

17. Olee T, Hashimoto S, Quach J and Lotz M

(1999): ILig is produced by articular

chondrocytes and induces proinflammatory and

catabolic responses. J Immunol; 162: 1096 —

99.

18. Robak E, Robak T, Wozniacka A, Zak-

Prelich M et al. (2002): Proinflammatory INF-y

inducing monokines (ILiz, ILis, ILis)-serum

profile in patients with SLE. Eurp cyt Net; 13:

364 9.

19. Scala E, Pallotta S, Frezjolini A, Abeni D,
Barbieri C et al. (2004): Cytokine and
chemokine levels in systemic sclerosis:

relationship with cutaneous and internal organ

involvement. Clin Exp Immunol; 138 (3): 540 —
596.
20.Scola M, Thompson SBrunner H,Tsora M
et al (2002): IFN vy : IL4 ratios and assoiated
type 1 cytokine expression in Juvenile
rheumatoid athritis synovial tissue .J
Rheumatol;29:369-75.

21.Serpier H, Philippe G, Veroniques,

Roselyne G, Nadine G et al (1997):

Antagonising effects of Interferon y and

interleukin- 4 on fibroblast cultures.

Journal of Investigative Dermatology;

109: 158- 162.

22.Spadaro A, Rinaldi T, Riccieri V,

Taccari E and Valasini G (2002):

Interleukin-13 in auto-immune

rheumatic diseases: Relationship with

the autoantibody profile. Clinical and

experimental Rheumatology; 20: 213 —

216.

23.Uhm W, Na K, Song G, Jung S et

al (2003): Cytokine balance in kidney

tissue from lupus nephritis patients.

Rheumatology, 42: 935- 938.

24.Wong C, Ho C, Li E and Lam C

(2000): Elevation of proinflammatory

cytokine (|L13-|L17, |L12) and Th,

cytokine  (ILs) concentrations in
patients with systemic lupus

erythematosus. Lupus; 589 — 593.

25.Yamamura M, Kawashima M,

Tamiai M, Yamauchi H et al. (2001):

INFs<inducing activity of IL-18 in the

joint  with  rheumatoid  arthritis.

Arthritis Rheum; 44:27



Mabha Sultan..et al

LAY ¢y geilil) USAT) el 5 jha 38 5 agds

LA cpa il LAY <l jda g(Lala gsd 530 (18 — (S o1l 1 -BacLuaal) 4 gliall)
~ 3 gila g 1) 0 pand) Al da juila g 11 Gl aY) B (13 -0aS 9l ) 2 -Basluwall 4 gliall)
(S Al Gl

- denaByye R de w53 - * s Gl e glea - *OL) de daae dekli - # Ul o Sa Lga
K o ey dend ) aie s jes ol FF an )l de
ALl 5 Bl al ) i %
bl Jaalill g o 5ile sl - pagadall alall aud %
Aalall Al and
8 391 el iy e A0S _alel) L) il i s

b o all € G L) oLoa ¥ L) 8 L |y 50 (S standl) LAT 0 5 jia (pe pael) aly

A Al Al pall o3 o 85 NS laill (1m0 5 6] pandl 830 (12 ya g 2ila s ) (i e Jie dga hiila s Jl) Gial yaY)

4 slalll LAY )t s XS 5 (Ll (558 30 ¢ 18 - 0S5 553l) (Thy) Baebusall 4 slaalll LA < ) ja 38 5

2 -bacLusall 4 slaaglll LAY 5 ]~ 3ac lusall 45 slialll LIS (40 DS ) 93 a5l 3 5 (13 -8 51 5551) (Thy) 3aclusall
(S el - aile 1)) yanl 2030 A 3ila s ) () yo¥) s 3ad ns

1Ay jhall g g sall

;C\bw@j"b@bﬁ\ohm

el eall 40300 Ly ja 15 -2 A5V e sanall

ile gl Ly ja 15 - 4000 e sanal)

S Alailly Ly ja 15 -2 de ganal)

dalin de senaS claial) (e 15 Al )l e gandll

bl iy ) g 53 el 1S g 331 Sl Al 53 13 — (S 5150 clalan (508 530 €18 — S s) ) sl 5 8

: VLS i) cuils

A0 (oam ye (e IS (B 18 S5l 1= Ay glaaalll 0T ) ) yae (e IS (8 Ada sale B2l ) cllia cilS
e 5 5l (um pe 3 S (35,370 + 86.647) Al de senall oo (1413.596 + 3138.20) ¢! _yeal
b a8 Gllia (S ol iy (86.647 + 35.370) Aailall de sendl) (e (921.839 + 3336.667)
(86.647 % 35.370) Alauall de sendll (e (103.634 £ 50.593) S cbual

+5.439) ol peal) A3 m ya g8 Lala (58 il A glianlll LA Jafiia 3 4 sala 5ol ) llia il GlliS
G0 i 0 ol L (0.580 + 0.234) ddalal) e sandl e (2.973 £ 0.598) ibe sl (o 30 35 (1.340
S il Wl (0,580 + 0.234) aliall de sanall e (0.245 + 0.592) AU Claill (oaia ya (b Slcaa
(55.673 % 6.892) ¢! yeall L83 i 30 (3a S 8 Ada sala sy § llia (IS 288 (13 -0 5 5l 2- Ay slaagl) L)
iaall de sandl e (12.047 £ 61.550) S calisill 1 305 (12.183 + 59.587) il s )l (oaa ya 5
(7.274 £21.427)

o o Lae A ye Al () 245 5Ll LA < ) da s 1= 4 slaandll LAY 0l 5 sde G Al (g0 a5
oga e M) il pa¥ rgan 3 1o o shialll IR 8 s
—dadAY
i o (Lals (sl 18— cuSobl) 1= Alaalll LN <l jia dsali (531 oall & Aagale 5oL Gl
LA ) joe cualid S Lol oyl Aol Ll ailas ) iy elpend) 531 iy 8 2 Agliadl) LDLAY
sl 18— (ol Ausliadl) LAY <l e () s Lae 1= sliad LAY il e e Laba s 2 Ausliadl
Aaayilag )l GaleY) Gigan b Lala 1gn cael 13— (ol —Lala

12



	Abstract
	Introduction:
	Results
	Discussion


