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Transforming growth factor β 1 (TGF-β1) has a large role in the control of autoimmunity. Single nucleotide 
polymorphisms (SNP) in the promoter of TGF-β1 cytokine gene are known to alter the production of this 
important cytokine. Decreased levels of TGF-β1 may contribute to systemic lupus erythematosus (SLE) 
susceptibility, activity and organ damage. Lupus nephritis (LN) occurs in more than one-third of patients with 
SLE. In this study we measured serum levels of TGF-β1 and assessed TGF-β1 single nucloetide 
polymorphism (SNP) at codon 10 (T869C) in Egyptian SLE population in order to verify whether there is a 
relationship between this polymorphism, serum level of TGF-β1, SLE susceptibility, clinical manifestations 
and lupus nephritis. We studied 56 consecutive SLE female patients and 40 healthy female volunteers as 
control group. Serum levels of TGF-β1 were measured by enzyme-linked immunosorbent assay (ELISA) and 
the polymorphism of the TGF-β1 gene, T869C was analyzed using the method of amplification refractory 
mutation system-polymerase chain reaction (ARMS-PCR). The genotype and allele frequencies of T869C of 
the TGF-β1 gene did not differ between SLE patients and healthy controls. Serum levels of TGF-β1 were 
significantly reduced in patients with SLE as compared with levels in healthy controls (P<0.001). The 
genotype and allele frequencies of T869C of the TGF-β1 gene did not differ between SLE patients with lupus 

nephritis (LN) and SLE patients without LN. Lower levels of TGF-1 were found in patients with LN than in 

patients without LN. TGF-1 was significantly decreased in TT group than in CC and TC groups (P<0.001). No 

significant correlation was found between serum TGF-1 level, SLEDAI scores and clinical manifestations. In 
conclusion, these results suggest that T869C polymorphism of the TGF-β1 gene is not associated with SLE 
disease susceptibility and specific clinical manifestations.  However, this polymorphism may lead to the 
production of low serum level of TGF-β1 especially with TT genotype and consequently plays an important 
role in the development of renal damage.  

ystemic lupus erythematosus (SLE) is a 

complex polygenic disease 

characterized by a loss of tolerance to 

self antigens, particularly nuclear antigens, 

leading to activation of auto- reactive B and T 

cells, formation of auto-antibodies, and 

deposit of immune complexes in different 

tissues (Mok & Lau, 2003). In spite of its 

unknown etiology, it is accepted that genetics 

and environmental factors contribute to SLE 

susceptibility and outcome (Guarnizo-

Zuccardi et al., 2007).  

The levels of various cytokines have been 

found elevated in SLE patients; so they have 

been considered essential elements in the 

etiopathology of the disease (L´opez et al., 

2010). An imbalance between pro and anti-

inflammatory cytokines might be responsible 

for the pathogenesis and development of SLE. 

Enhanced proinflammatory cytokines are 

associated with disease development. 

Conversely, a decreased ability of T cells to 

produce immunosuppressive cytokines such 

as transforming growth factor- (TGF-) has 

been reported (Ohtsuka et al., 1999; Zheng, 

2010). 

TGF-β is a multifunctional cytokine that 

plays an important role in regulating cell 
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growth, differentiation, and biosynthesis of 

extracellular connective tissue (Massague, 

1998; Piek et al., 1999). The TGF- βs initiate 

their cellular action by binding to the cell 

surface receptors, TGF- β type I receptor (Tβ 

RI) and TGF- β type II receptor (Tβ RII), 

(Quan et al., 2002). TGF-β has a broad range 

of biological functions including wound 

healing, fibrosis, immune suppression, and 

angiogenesis. It has chemotactic properties 

and may stimulate cells to produce cytokines 

such as interleukin-1 (IL-1), interleukin 6 (IL-

6), and tumour necrosis factor alpha (TNF- α) 

at sites of inflammation (Mattey et al., 2005; 

Chen et al., 2012). TGF-β controls 

autoimmune response through either direct or 

indirect mechanisms. TGF-β can directly 

suppress Th1 and Th2 cell responses, 

dendritic cell (DC) maturation, as well as B 

cell activation. TGF-β is also able to induce 

immunogenic DC to become tolerogenic DC 

and these DC have developed immune 

regulation function. It has been reported that 

B cells have a normal response to TGF-β in 

SLE. Additionally, TGF-β signaling is 

required for CD4+CD25+ Treg cells to 

sustain Foxp3 expression and Treg cell 

function and thereby indirectly controls the 

appearance and development of autoimmunity 

(Zheng et al., 2002; Marie et al., 2005). 

Three TGF-β isoforms are expressed in 

mammals (TGF-β1, TGF-β2 and TGF-β3) and 

each is encoded by a unique gene. TGF-β1 

gene is located on chromosome 19q13. TGF-

β1 is the most abundant and universally 

expressed isoform and its production variation 

among individual has been considered to be 

under genetic control. TGF-β1 is a 

multifunctional protein that controls 

proliferation, differentiation, and other 

functions in many cell types. Many cells 

synthesize TGF-β1 and essentially all of them 

have specific receptors for this protein. It 

regulates the actions of many other growth 

factors and determines a positive or negative 

direction of their effects. It plays an important 

role in bone remodeling modulation, 

immunity and inflammation, control of 

cellular proliferation, migration and 

differentiation, and regulation of tissue repair 

and extracellular matrix accumulation 

(Cordenons et al., 2007; Chen et al., 2012).  

Several single nucleotide polymorphisms 

(SNP) in human TGF-β1 have been identified 

(Wang et al., 2008). Two SNPs are located in 

the promoter region at the positions 800G_A 

and - 509C_T and, two SNPs are located in 

codons 10 {CTG_CCG}(T869C) and 25 

{CGG_CCG}(G915C) of exon 1 leading to 

amino-acid substitutions Leu10Pro and 

Arg25Pro respectively which may alter TGF-

β1 function (Derynck et al., 1987; Hanafy & 

Abdo, 2011). 

Renal damage is common in patients with 

SLE. Up to 60% of adults and 80% of 

children with lupus develop overt renal 

abnormalities over the entire course of the 

disease (Cameron, 1999). Normally, the 

release of TGF- β1 is controlled by a feedback 

mechanism when the healing process has been 

completed. However, if its release is not 

switched off, extracellular matrix components 

are accumulated and tissue fibrosis occurs.  

Renal TGF-β1 is a key mediator of 

glomerular and tubulointerstitial pathology in 

renal diseases (Bottinger & Bitzer, 2002) 

Accordingly, this study was done to 

determine serum levels of TGF- β1 and SNP 

of TGF-β1 T869C located in codon 10 in 

Egyptian SLE population to determine 

whether there is a relationship between this 

polymorphism, serum level of TGF- β1, SLE 

susceptibility, clinical manifestations of SLE 

and lupus nephritis. 

Material and Methods 

Fifty six consecutive Egyptian female SLE patients 

(average age 35.6 ± 0.8 years) with a diagnosis of SLE 

admitted in the Internal Medicine Department, 

Rheumatology Unit and Dermatology and Venereology 

Department, Assiut University Hospitals during a 12-
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month interval from the first of 2012 to the end of 2012 

were enrolled. All patients fulfilled at least four of the 

revised American College of Rheumatology (ACR) 

criteria for the diagnosis of SLE (Hochberg,1997), and 

were either in an active or inactive stage of the disease 

defined as SLE disease activity index (SLEDAI) ≥ 8 or 

<8 respectively (Jacobi et al., 2003). 

They were subdivided into 2 groups: 28 SLE 

patients experiencing renal disease (RSLE group, 

"lupus nephritis") which is characterized by continuous 

proteinuria over 0.5 g/24 h (Hochberg, 1997) and 28 

SLE patients without renal disease. Forty Egyptian 

healthy female volunteers with matched age were 

recruited as controls (NC group).  

Patients and controls gave written informed consent 

before entering the study and the study protocol was 

approved by the local Ethics Committee of Faculty of 

Medicine, Assiut University Hospital. None of the 

control subjects had clinical evidence of any connective 

tissue or renal disease. 

Renal SLEDAI score consisted of the 4 kidney- 

related parameters of the SLEDAI: hematuria, pyuria, 

proteinuria, and urinary casts. Each item in the renal 

SLEDAI is assigned 4 points. Thus scores for renal 

SLEDAI can range from 0 (inactive renal disease) to a 

maximum of 16. Patients were classified into either the 

group of patients without lupus nephritis (LN) at the 

time of study (Renal SLEDAI score of 0) or the group 

of patients with LN that has a renal SLEDAI score of ≥ 

8 or when proteinuria was the renal – related criterion, 

a renal SLEDAI score of 4 (Milena et al., 2007).  

To all patients careful medical history was taken 

and thorough clinical examination was performed, 

stressing on disease activity which was carried out 

according to SLE disease activity index (SLEDAI), 

(Bombardier et al., 1992). 

Laboratory Investigations 

Samples Collection: 10 ml of venous blood was taken 

under aseptic conditions and divided into: 3 ml in 

sterile EDTA-containing tubes for DNA extraction and 

complete blood counts, 1.6 ml in tubes containing 3.8% 

sodium citrate for ESR and the remainder was left for 

30 to 60 minutes for spontaneous clotting at room 

temperature before being centrifuged at 3000 rpm for 

10 minutes. Serum samples were kept at -20°C for 

determination of further tests.  

Laboratory tests: were analyzed in the Department 

of Clinical Pathology of Assiut University Hospitals. 

Complete blood count (CBC) was detected by 

Beckman Coulter HMX. ESR was performed using 

Westergren method. Kidney and liver function testes 

and lipid profile were performed using a chemical 

analyzer Hitachi 911 (Boehringer Mannheim, 

Germany). 

Complete urine analysis was done by reagent strip 

10 parameters (polypharma), while protein in 24 hour 

urine was measured on Cobas Integra 400 Auto 

analyzer and creatinine clearance was calculated (Rock 

et al., 1987). 

C3 and C4 serum level was assessed using the 

single radial immunodiffusion method (The Binding 

site Ltd, Birmingham, UK). Three calibrators were 

included to produce a linear calibrator curve. After 48 

hours incubation period, ring diameters formed were 

measured. Anti-dsDNA IgG auto antibodies were 

performed by the BINDAZYME™ Human Anti-ds 

DNA Enzyme Immunoassay (The Binding Site LTD, 

Birmingham, UK). Antinuclear antibodies (ANAs) 

were determined by the indirect immunofluorescence 

technique on Hep2 cells (Dia Sorine, HEP2 cell line 

substrate). 

Measurement of TGF-1 protein level by DRG 

TGF-1 ELISA kit (DRG Instruments GmbH, 

Germany), (Lot 41k080) which is a solid phase ELISA 

based on the sandwich principle. Prior to testing the 

standard and patient samples are diluted in assay 

buffer, acidified with HCl and then neutralized with 

NaOH. Afterward the neutralized standards and 

samples are added to the antibody coated (polyclonal) 

microtiter wells. After the first incubation the 

unbounded sample material is removed by washing. 

Then a monoclonal mouse anti TGF-1 antibody, a 

biotinilated anti mouse IgG antibody and the 

Streptavidin-HRP Enzyme complex are incubated in 

succession. An immuno enzyme sandwich complex is 

formed. After incubation the unbounded conjugate is 

washed off. Having added the substrate solution, the 

intensity of colour developed is proportional to the 

concentration of TGF-1 in the patient sample.  

Detection of TGF-β1 DNA Polymorphism at 
Codon 10 

 DNA Extraction 

DNA was extracted from whole blood of patients and 

controls using QIAamp DNA blood mini kit (Qiagen, 

Hilden, Germany). 

 Genotyping of the Codon 10 Polymorphism of 
TGFβ1 T869C (rs1982073) by ARMS – PCR 

Genotyping of the codon10 polymorphisms of TGFβ1 

was performed by the amplification refractory mutation 

system ARMS-PCR method (Perrey et al., 1999). The 

primers sequences used were: The generic primer 
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(sense): 5´-TCCGTGGGATACTGAGACAC-3´. The C 

allele specific primer (antisense): 5´-

GCAGCGGTAGCAGCAGCG-3´. The T allele 

specific primer (antisense): 5´- AGCAGCGGTAGCA 

GCAGCA-3´. The internal control primer 1 

(P53Forward) 5´-TGCCCTGTGCAGCTGTGGGTT 

GATT- 3´. The internal control primer 2 (P53Reverse): 

5´-GCCCCAGCTGCTCACCATCGCTATC- 3´ (Li et 

al., 2004). The internal control primers were used to 

check for successful PCR amplification (Perrey et al., 

1999) and a segment of the p53 gene located at 

chromosome 17p13.1 was amplified. PCR was 

performed in a 25 μl using Ready-To-Go PCR beads 

GE Health Care Kit (Lot No. 27-9557-01). The PCR 

mixture was as follows 1 μl from specific primers. 

(TGF-β1 sense, TGF-β1 antisense C or TGF-β1 

antisense T , P53 Forward and P53 Reverse), 10 μl 

from genomic DNA and 11 μl nuclease free water. 

PCR amplification conditions were an initial 

denaturation at 95 ºC for 10 min, followed by 10 cycles 

of melting at 95 ºC for 15 s, annealing at 65 ºC for 50 s, 

and elongation at 72 ºC for 40 s; 25 cycles of melting at 

95 ºC for 20 s, annealing at 59 ºC for 50 s and 

elongation at 72 ºC for 50 s (Li et al., 2004). A product 

of 241 bp was detected by electrophoresis on 2% 

agarose gel containing Ethidium Bromide (Fig 1), 

(Williams et al., 1990). Finally the DNA bands were 

visualized on the long wave (320 nm.) UV 

transilluminator and photographed.  

  
Figure 1. Genotyping of the Codon 10 Polymorphism of 

TGF-β1 (T869C) by ARMS – PCR: each two successive 
lanes are corresponding to one sample. T or C allele specific 
band is at 241bp, the internal control band is at 180 bp. Lanes 
1 & 8 are the molecular marker. Lanes 2 & 3 are (TT 
homozygote), lanes 4 & 5 are (CC homozygote), lanes 6 &7 
are CT (heterozygotes). 

Statistical Analysis 

Statistical analysis was performed with SPSS/Windows 

statistical software (version 17.0), Chicago. USA. Data 

were expressed as mean, standard error (SE), number, 

and percentage. Using Mann-Whitney to determine 

significance for numeric variable. Using Chi-square to 

determine significance for non-parametric variable. 

Using Person´s correlation for numeric variable in the 

same group, P < 0.05 significant. 

Results 

Clinical and laboratory data of the studied 56 

SLE female patients were shown in table (1).  

Table 1. Clinical and Laboratory Data of Studied SLE 
Patients. 

Parameters Mean ± SE (Range) 

Age (years) 35.6± 0.8 (24-42) 

Disease duration (years) 3.5 ± 0.5 (0.5-13) 

TGF-β1 (pg/ml) 
247.4 ± 127.6 (30.1-
481.5) 

Anti-dsDNA (IU/ml) 457.6 ± 102.3 (5-1650) 

C4 (mg/L) 169.4 ± 21.5 (58-398) 

C3 (mg/L) 852.7 ± 99.9 (121-1870) 

Urea (mmol/L) 7.0 ± 2.2 (3-47) 

Creatinine (umol/L) 78.3 ± 12.1 (4-244) 

Creatinine clearance 
(ml/min) 

83.6 ± 5.4 (18-152) 

24 hour proteinurea 
(gm/day) 

751.0 ± 199.8 (51-4500) 

Cholesterol (mg/dl) 228.4 ± 15.7 (48-390) 

Triglyceride (mg/dl) 193.7 ± 20.7 (60-385) 

HDL (mg/dl) 45.6 ± 5.2 (16-160) 

LDL (mg/dl) 140.7 ± 13.0 (20-337) 

WBC X10
9
/L 6.0 ± 0.7 (2-18) 

RBC X10
9
/L 4.9 ± 0.2 (3-7) 

HB gm/dl 9.1 ± 0.4 (4-13) 

Platelet X10
9
/L 207.8 ± 24.9 (5-466) 

Albumin (gm/L) 30.1 ± 1.3 (15-41) 

AST (IU/L) 60.9 ± 13.6 (11-347) 

ALT (IU/L) 44.2 ± 11.2 (5-300) 

RBC in urine/HPF 10.1 ± 1.4 (2-100) 

Pus in urine/HPF 9.0 ± 1.1 (2-30) 

SLEDAI score 19.1 ± 3.2 (2-38) 

HPF: high power field 
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In table (2) the levels of serum TGF-β1, C3 

and C4 were significantly lower in SLE 

patients, SLE patients with LN and SLE 

patients without LN than in controls (P value 

<0.001, <0.001,<0.05 respectively). On the 

other hand, the level of anti-dsDNA was 

significantly higher in SLE patients, SLE 

patients with LN and SLE patients without 

LN than in control (P<0.001). SLEDAI was 

significantly higher in SLE patients with LN 

than in SLE patients without LN (P<0.05). 

The distribution of genotype and allele 

frequencies of the T869C polymorphisms of 

the TGFβ1 gene in SLE patients and controls 

showed that homozygous CC genotype was 

found in 32.1% of SLE patients and 30% of 

control, heterozygous CT genotype was 

observed in 42.9% of SLE patients and 50% 

of controls, homozygous TT genotype was 

detected in 25% of cases and 20% of controls. 

There were no significant differences in the 

genotype distribution of T869C 

polymorphism of the TGF-1 gene between 

SLE patients and controls. Insignificant 

increase in frequency of the T allele was 

observed in SLE patients than control. The 

proportions of TT and CC homozygote were 

different among SLE patients with LN and 

patients without LN, the homozygous TT 

genotype was found in 28.6 % of patients with 

LN and 21.4 % of patients without LN, 

heterozygous CT genotype was observed in 

57.1 % of patients with LN and 28.6 % of 

patients without LN, homozygous CC 

genotype was detected in 14.3 % of LN 

patients and 50.0 % of patients without LN. 

There was a higher frequency of T allele than 

C allele in SLE patients with LN (57.1% and 

42.9% respectively) compared to SLE patients 

without LN (35.7% and 65.3%). This 

difference in frequency was shown to be non 

significant. 

Table 2. Comparative analysis of serum level of studied parameters, Genotype and allele frequencies of the T869C 
TGF-β1 polymorphism in SLE patients and controls. 

 All SLE (no= 56) 
SLE patients Controls 

(no=40) 
*P value 

With LN (no=28) Without LN (no=28) 

sTGFβ1 (pg/ml) 247.4 ± 12.6 188. 1 ± 10.5 281.8 ± 12.1 556.4 ± 9.1 <0.001 

Anti-dsDNA (IU/ml) 457.63 ± 21.5 456.8 ± 20.8 445.6 ± 21.5 17.4 ± 1.4 <0.001 

C4 (mg/L) 169.4 ± 21.5 175.6 ± 19.6 234.5 ± 23.7 283.4 ± 44.8 <0.05 

C3 (mg/L) 852.7 ± 99.9 795.1 ± 89.6 948.3 ± 95.9 1392 ±8 2.1 <0.001 

SLEDAI score 19.1 ± 3.2 21.45 ± 4.8 11.3 ± 1.5 ----- <0.05 

Genotypes%      

TT (%) 

CT (%) 

CC (%) 

14 (25%) 

24 (42.9%) 

18 (32.1%) 

8 (28.6%) 

16 (57.1 %) 

4 (14.3%) 

6 (21.4%) 

8 (28.6%) 

14 (50.0%) 

8 (20.0%) 

20 (50.0%) 

12 (30.0%) 

NS 

NS 

NS 

Alleles frequencies      

T (%)  

C (%) 

52 (46.4%) 

60 (53.6%) 

32 (57.1%) 

24 (42.9%) 

20 (35.7%) 

36 (64.3%) 

36 (45%) 

44 (55%) 

NS 

NS 

*Chi-Square, P > 0.05 IS non-significant (NS), no: number 
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Table (3) showed the association of the TGF-

β1 genotype in SLE patients with clinical and 

laboratory features of SLE. No statistically 

significant was found between clinical 

manifestations (Malar rash, Vasculitis, 

Photosensitivity, Oral ulcer, Bleeding 

tendency, Pleural effusion, pericardial 

effusion, arthritis and Raynaud’s 

phenomenon) and the studied polymorphisms. 

Percent of patients with urinary cast, 

hematuria or pyuria showed no significant 

difference in the TT, TC and CC genotype 

groups. There was no significant difference 

between the different genotypes regarding 

SLEAI percent. Percent of patients with lupus 

nephritis was higher in TT genotype group 

(50.0%) than in CT (35.7%) and CC genotype 

group (14.2%), but it was not significantly 

different.  

Table 3. Comparative analysis of the association of TGF-β1 T869C genotypes with the clinical and laboratory 
features of SLE patients. 

Clinical features (number) 

TT (no. = 14) 

Positive% 
(Positive no.) 

CT (no.=24) 

Positive% 
(Positive no.) 

CC (no.=18) 

Positive% 
(Positive no.) 

P value 

Myositis (no= 4) 0.0 (0) 50.0 (2) 50.0 (2) ---- 

Pericardial effusion (no=18) 33.3 (6) 33.3 (6) 33.3 (3) NS 

Pleural effusion (no=14) 28.6 (4) 42.9 (6) 28.6 (4) NS 

Arthritis (no=10) 20 (2) 60 (6) 20 (2) NS 

Reynauds phenomenon (no=30) 26.7 (8) 46.7 (14) 26.7 (8) NS 

Alopecia (no=40) 25 (10) 40 (16) 35 (14) NS 

Malar rash (no=32) 25 (8) 31.2 (10) 43.8 (14) NS 

Discoid rash (no=2) 100 (2) 0.0 (0) 0.0 (0) ----- 

Vasculitis (no=12) 33.3 (4) 50 (6) 16.7 (2) NS 

Photosensitivity (no=42) 32.8 (10) 42.9 (18) 33.3 (14) NS 

Oral ulcer (no=22) 27.2 (6) 36.4 (8) 36.4 (8) NS 

Bleeding tendency (no=8) 25 (2) 25 (2) 50 (4) NS 

DVT (no= 4) 0.0 (0) 50 (2) 50 (2) ---- 

CNS disease (no=4) 50 (2) 50 (2) 0.0 (0) ----- 

Urinary cast (no=32) 25 (8) 43.7 (14) 31.3 (10) NS 

Hematuria (>5RBC/HPF) (no=34) 29.4 (10) 52.9 (18) 17.7 (6) NS 

Pyuria (>5WBC/HPF) (no=34) 17.6 (6) 52.9 (18) 29.4 (10) NS 

SLEAI (no=50) 24 (12) 44 (22) 32 (16) NS 

SLE without LN (no=28) 21.4 (6) 28.6 (8) 50.0 (14) NS 

SLE with LN (no=28) 50.0 (14) 35.7 (10) 14.2 (4) NS 

P > 0.05 IS non-significant (NS) 

 

Table (4) showed the association of TGF-β1 

T869C genotypes with different laboratory 

tests, disease duration and SLDAI score in 

SLE patients. There was no significant 

difference between the different genotypes 

regarding duration of the disease. TGF- β 1 

was significantly decreased in TT group than 

in CC and CT groups (P<0.001). The level of 
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C3 was significantly lower in TT group than 

in CC and CT groups (P<0.001). Creatinine 

clearance was significantly lower in TT 

genotype than in CC genotype group 

(P<0.02), while serum creatinine and 24 hour 

urinary protein were significantly higher in 

TT genotype than in CC genotype group 

(P<0.001). Serum urea was higher in TT 

group than in CC group but there was no 

statistical significant difference. Platelet count 

was significantly lower in CT genotype group 

than CC group (P<0.04).  

Table 4. Comparative analysis of the association of TGF-β1 T869C genotypes with different laboratory tests, disease 
duration and SLDAI score in SLE patients. 

Mean ± SE TT (no. = 14) CT (no.=24) CC (no.=18) P value 

Disease duration 3.2 ± 0.9 3.2 ± 0.6 4.0 ± 1.3 NS 

sTGF-β1 (pg/ml) 170.2 ± 50.0 231.6 ± 31.3* 328.6 ± 37.6^ <0.001 

Anti-dsDNA (IU/ml) 452.8 ± 203.1 478.3 ± 161.5 433.8 ± 194.4 NS 

C4 (mg/L) 141.3 ± 28.8 176.3 ± 37.7 182.0 ± 40.6 NS 

C3 (mg/L) 550.3 ± 142.2^ 1127.7 ± 154.3*
#
 770.0 ± 166.7 <0.001 

Platelet x 10
9
/ L 197.6 ± 51.9 176.7 ± 35.6# 257.1 ± 46.4 <0.04 

Hemoglobin (gm/dl) 10.9 ± .7 8.3 ± 0.7 9.9 ± .4 NS 

WBCSx10
9
/L 4.7 ± .9 6.5 ± 1.1 6.3 ± 1.6 NS 

LDH (IU/L) 278.9 ± 26.9 235.3 ± 32.9 246.8 ± 31.8 NS 

Creatinine clearance (ml/min) 77.3 ± 12.6 79.7 ± 5.9 93.9 ± 11.4^ <0.02 

24h proteinuria (gm/day) 1171.4 ± 643.2 931.7 ± 247.2 183.2 ± 55.2^ <0.001 

HDL (mg/dl) 60.6 ± 18.4 40.3 ± 4.2 41.0 ± 5.3 NS 

LDL (mg/dl) 125.0 ± 21.7 136.8 ± 21.4 158.3 ± 24.5 NS 

Triglyceride (mg/dl) 191.6 ± 46.1 206.8 ± 31.3 177.9 ± 37.2 NS 

Cholesterol (mg/dl) 248.2 ± 29.2 218.8 ± 22.1 225.8 ± 33.6 NS 

ALT (IU/L) 33.4 ± 12.1 61.5 ± 24.3 29.7 ± 7.9# NS 

AST (IU/L) 60.9 ± 24.3 78.8 ± 27.691 36.3 ± 7.2 NS 

Albumin (gm/L) 26.0 ± 2.9 30.7 ± 2.105 32.6 ± 1.6 NS 

S. creatinine (umol/L) 104.3 ± 19.997^ 82.0 ± 27.7 40.8 ± 7.8 <0.001 

Urea (mmol/L) 11.7 ± 3.5 8.4 ± 3.6 8.9 ± 4.7 NS 

SLEAI score 18.9 ± 5.3 20.6 ± 4.6 17.6 ± 4.3 NS 

*TT & TC #TC&CC ^ TT & CC; P > 0.05 IS non-significant (NS) 

 

Table (5) showed serum level of some studied 

parameter in relation to SLE activity index. 

The serum TGF β1 level was slightly lower in 

patients with the SLEA1 ≥8 compared to 

patients with SLEA1< 8; however the 

difference did not reach significance. On the 

other hand, anti-dsDNA was significantly 

higher in patients with SLEA1 ≥8 than in 

patients with SLEA1 <8 (P<0.001) 

meanwhile C4 and C3 were significantly 

lower in patients with SLEA1 ≥8 (P<0.04 and 

<0.05 respectively). 

. 
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Table 5. Comparative analysis of serum level of studied parameters in relation to SLE disease activity index  

 SLE AI < 8 (no= 6) SLEAI ≥ 8 (no= 50) P value 

sTGF-β1 (pg/ml) 

Anti-dsDNA (IU/ml) 

C4 (mg/dl) 

C3 (mg/dl) 

245.4 ± 102.1 

415 ± 107.0 

174.3 ± 23.5 

1093.3 ± 48.0 

237.6 ± 25.1 

808.6 ± 320.0 

128.0 ± 42.9 

823.8 ± 110.6 

NS 

< 0.001 

< 0.04 

<0.05 

P > 0.05 IS non-significant (NS) 

 

There was no correlation between serum 

TGF-1 and any of the studied parameters 

(anti-dsDNA, C3, C4, serum urea, serum 

creatinine, creatinine clearance, 24h-

proteinurea and SLEDAI) 

As regard treatment, patients in RSLE 

group were given prednisolone [Number of 

patient was 25; Daily dose (mg) was 27.96 ± 

12.65], hydroxychloroquine [Number of 

patient was 10; Daily dose (mg) was 200.00 

±.00], and azathioprine [Number of patient 

was 22; Daily dose (mg) was 76.09 ± 33.27], 

in addition 18 patients were given pulse 

therapy cyclophosphamide in a dose range 

from o.5 – 1 gm according to creatinine 

clearance. On the other hand patients without 

lupus nephritis were given prednisolone 

[Number of patient was 5; Daily dose (mg) 

was 5.00 ± 0.00], hydroxychloroquine 

[Number of patient was 14; Daily dose (mg) 

was 216.67 ± 57.76]. 

Discussion 

TGF-1 is one of the most important 

immunoregulatory cytokines. TGF-1 inhibits 

IL-2 production, with the resulting inhibition 

of T-cell proliferation. TGF-1 also regulates 

differentiation of CD4 cells into Th1, Th2, 

Th17 cells, and CD8 cytotoxic T cells. It can 

also reduce the macrophage production of IL-

6, IL-1, and TNF alpha. TGF-1 also affects 

negatively IL-10 production and in a 

reciprocal manner, IL- 10 inhibits TGF-1 

production by natural killer cells. The control 

TGF-1 production is complex, but it has 

been estimated that 54 % of its production is 

under genetic control (Guarnizo-Zuccardi et 

al., 2007). 

In this study we examined serum level and 

single nucleotide polymorphisms (SNP) of 

TGF-β1 in codon 10 in SLE patients and 

healthy volunteers. The serum levels of TGF-

1 were decreased in female SLE patients 

compared with the control healthy women. 

Similar results were obtained by Becker-

Merok et al., 2010 and Xing et al., 2012. In 

fact, early studies revealed no significant 

differences in serum levels of TGF-β1 

between healthy control subjects and patients 

with inactive and active SLE (Bennett et al., 

1997). On the other hand, Sook et al., 2003 

studied cytokines in 145 SLE patients and 61 

control and found that plasma TGF-β1 was 

significantly higher in the controls than the 

patients (P<0.001). A later study showed that 

in more than half of patients with SLE, the 

isolated T-cell population had no TGF-1 

mRNA expression and at least one member of 

the TGF-1 pathway was also missing (Kohut 

et al., 2009). Hammad et al. 2006 suggested 

that decreased plasma TGF-β1 levels with 

subsequent insufficient exposure of T cells to 

TGF-1 might be one of the factors 

responsible for impaired down regulation of B 

cells. Becker-Merok et al., 2010 found that 
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low serum TGF-1 levels may be the most 

consistent cytokine abnormality in SLE. The 

authors also demonstrated that decreased 

TGF- level seems to be an intrinsic defect, 

since corticosteroid treatment did not interfere 

with its production in patients with active 

SLE. Zheng, 2010 mentioned that there were 

several factors that may explain the 

production of lower levels of TGF-1 in the 

serum of SLE patients. The first is lower 

levels of IL-2 in SLE patients. A second 

factor relates to IL-10 which is an 

immunoregulatory cytokine that plays a 

crucial role in inflammatory and immune 

reactions. It has potent anti-inflammatory and 

immunosuppressive effects on myeloid cell 

functions and cellular-based autoimmune 

diseases. IL-10 also can induce T cell anergy 

and development of type 1 regulatory T cells 

(Tr1). However, IL-10 may have a deleterious 

effect on humoral-based autoimmune diseases 

such as SLE, since excessive IL-10 promotes 

B cell differentiation and autoantibody 

production and eventually contributes to SLE 

development. IL-10 may also suppress the 

ability of T cells, monocytes, and NK cells to 

produce TGF-, thus promoting development 

of SLE. 

Polymorphisms in the cytokine genes seem 

to explain, at least to some degree, the 

variations in cytokine production among 

individuals. Some of these polymorphisms 

have been associated with SLE, either as 

susceptible candidate genes (Ahmad & Bruce, 

2001) or as disease modifiers (Miyake et al., 

2002). In the present study, there were no 

significant differences in the genotype 

distribution and allele frequencies between 

patients and healthy controls. We concluded 

that T869C polymorphism of the TGF-β1 

gene is not associated with susceptibility to 

SLE. Also, we did not find an association 

between the T869C TGF-β1 polymorphism 

and several clinical features of SLE. In 

agreement with our study, Wang et al., 2007; 

Guarnizo-Zuccardi et al., 2007 and Voung et 

al., 2010 who did not find an association 

between TGF-1 polymorphisms and disease 

susceptibility. Lu et al. 2004 conducted a 

case-control study involving 134 patients and 

182 healthy individuals of Taiwanese origin 

to evaluate the association of some TGF-β1 

single nucleotide polymorphisms, including -

988C/A, -800G/A, +869T/C (Leu10Pro), and 

+915 G/C (Arg25Pro) with susceptibility to 

SLE and showed that none of the TGF-β1 

SNPs was strongly associated with SLE in 

Taiwanese patients. They concluded that these 

polymorphisms did not represent a genetic 

predisposition to SLE.  

In the current study, there was no 

significant difference in the genotype 

distribution and allele frequencies between 

patients with LN compared to SLE patients 

without LN. Similar results were observed in 

a study conducted by Vuong et al., 2010 who 

reported that TGF- β 1 polymorphisms did not 

show any association with SLE or lupus 

nephritis. 

Polymorphisms at codons 10 and 25 have 

been linked with several diseases including 

autoimmune diseases, such as rheumatoid 

arthritis and systemic lupus erythematosus, 

infectious, and fibrotic diseases [Ten & Hill, 

2004). In the current study, patients with TT 

genotype were associated with a lower serum 

level of TGF-β1 than patients with CC and 

CT genotype. The significant difference of 

serum TGF-β1 among the three genotypes, 

particularly between TT and CC genotypic 

patients, indicating a relationship between T 

allele and low serum level of TGF-1. In 

accordance with our results, Yamada et al., 

2002 reported that the TT genotype was 

associated with a lower and the CC genotype 

with a higher serum level o f TGF-β1 in 

healthy individuals in Japanese. Also, Yokota 

et al., 2000; Dunning et al., 2003; Wu et al., 

2004 and Wang et al., 2007 found that the TT 

genotype was a low TGF-β1 protein genotype 
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producer. Arkwright et al., 2000 and Hinke et 

al., 2001 reported that the T allele of the 

T869C polymorphism is associated with 

lower production of TGF-β1. Different results 

were observed in other study; Guarnizo-

Zuccardi et al., 2007 found that individuals 

who were homozygous for allele C both on 

codon 10 and codon 25 were low TGF-1 

producers when compared with homozygous 

individuals for allele T on codons 10 and G on 

codon 25. Also, in a study conducted by 

Manolova et al., 2013, they found a 

significantly higher TGF-β1 level in SLE 

patients having the TT genotype compared to 

patients with CC genotype. This discrepancy 

between the different studies could probably 

be due to possible effects of disease activity 

and SLE therapies on the serum TGF-β1 

levels of SLE patients or due to the difference 

in population genetic background. However, 

the small sample size in our study is a limiting 

factor to have conclusive results. 

A study conducted by Jin et al., 2012 

detected significantly lower levels of total 

TGF-β1 in patients with severe renal damage. 

In the current study, Serum creatinine and 24 

hour proteinuria were significantly higher in 

TT genotype than CC and CT genotype, while 

creatinine clearance and serum level of TGF-

β1were significantly lower in TT genotype 

than CC and CT genotype. These results 

suggest a relationship between decreased total 

TGF-1 level, TT genotype and the severity 

of renal damage in patients with SLE.  

TGF-1 might play a dual role during the 

development and progression of autoimmune 

disease. Decreased TGF-1 production by 

immune cells leads to immune dysregulation 

and autoimmunity development at the early 

phase, whereas the TGF-1 expression is up-

regulated in target organs and consequently 

induces local fibrogenesis and end-stage 

organ damage in mice (Saxena et al., 2008). 

Expression of TGF-1 receptors is also 

increased remarkably in glomeruli with 

increased matrix accumulation in lupus 

nephritis. These evidences suggest that the 

expression and signaling of the TGF-1 

system might be activated in a local inflamed 

organ, for example in the kidneys, although 

systemic levels of TGF-1 are decreased in 

SLE patients (Jin et al., 2012). Our results 

showed significantly lower levels of TGF-β1 

in lupus patients compared with healthy 

individuals (P<0.001) and in SLE patients 

with LN compared to SLE patients without 

LN (P<0.001). These data are in agreement 

with the studies of Lu et al., 2004 and Jin et 

al., 2011. Lu et al., 2004 raised the question 

whether the lower serum TGF-β1 level that 

causes defective immune regulation in SLE is 

primarily under genetic control or secondary 

to the influence of ongoing cellular 

interactions in the cytokine context. The data 

from their preliminary study showed that a 

number of factors such as age, sex, presence 

of disease, and allele variants of -509 C/T 

SNP in the gene for TGF-β1 influence the 

level of this cytokine in the serum. Thus, a 

genetically controlled low production of TGF-

β1 is a predisposing factor for the loss of 

negative regulation found in SLE and may 

constitute an important component of the 

genetically determined susceptibility to this 

disease and the autoimmune events 

responsible for its pathogenesis developed 

under appropriate environmental stimuli.  

In our study, no significant correlation was 

found between serum TGF-β1 levels and 

SLEDAI scores. Also, there was no 

significant difference between the serum 

TGF-β1 level in patients with SLEA1≥8, and 

patients with the SLEA1<8. These findings 

was in agreement with the study of Jin et al., 

2012 who found no significant correlation 

between total TGF-1 levels and SLEDAI 

scores. Also, Ohtsuka et al., 1999 reported 

that lymphocyte production of the total and 

active forms of TGF-β1 was decreased and 

the decrement did not correlate with disease 
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activity or severity. The lack of correlation 

between SLEDAI and total TGF- β1 might be 

explained by the huge variability and diversity 

in the type of involvement by SLE. In 

addition, patients with high disease activity 

usually had significantly higher doses of 

corticosteroid than the patients with low 

SLEDAI score. On the other hand, Hammad 

et al., 2006; Becker et al., 2010 and Abdel 

Salam et al., 2011 found that a lower TGF- β1 

level correlates with disease activity, and 

severe organ damage in active SLE. This 

discrepancy could be because of 

environmental, cultural or genetic variations 

between the populations.  
In conclusion, T869C polymorphism of the 

TGF-β1 gene is not associated with SLE 

disease susceptibility and clinical 

manifestations but it is likely one of the 

genetic factors involved in the production of 

low serum level of TGF-β1 especially with 

TT genotype and consequently may be one of 

the risk factors for renal damage in SLE. 

However, further studies on this 

polymorphism on a larger number of patients 

are warranted to confirm our findings, 

because, a large number of studies have 

attempted to analyze the association of SLE 

with various cytokine polymorphisms, but the 

picture is far from clear. Owing to the 

complex genetics of this disease, the 

heterogeneity of the populations used and 

sometimes the small numbers of patients 

analyzed, controversy exists about the 

significance of the various results. The 

analysis of the functional nature of the various 

polymorphisms is of major importance for 

their subsequent use in genetics of 

inflammatory conditions and for the 

understanding of the cytokine gene regulation 

in health and in disease. 
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