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Abstract 
         Systemic Lupus Erythematosus (SLE) is an autoimmune disease commonly occurs in of 

childbearing age, with connective tissue inflammation particularly joints and causes 

characteristic rashes. 
         Subjects & Methods: the present study includs30 premenopausal females, they were 

divided into 3 groups. Group I consists o ten premenopausal females without SLE, Group II 

include ten premenopausal females had SLE,disease duration less than three years, Group III 
include ten premenopausal females had SLE,disease duration  more than three years. Bone 

mineral density (BMD) in the heel of right foot by Achilles Express in all groups had been 

performed. Estimation of the serum level of Dehydroepiandrosterone Sulphate (DHEA-S) 

hormone and serum level of calcium, phosphorous ,sodium and potassium. 
         Results: the results of the present study showed that in group II the BMD was 10% with 

osteoporotic , 40% with osteopenic and 50% with normal BMD, group III the BMD was 10% 

with osteoporotic , 60% with osteopenic and 30% with normal BMD. The correlations were 
done between BMD and serum minerals calcium, phosphorous, sodium and potassium in SLE 

patients ( Group II&III). Statistically high significant increase was found among osteopenic 

versus control women. Moreover a significant increase of serum calcium and sodium while 
there was a significant decrease in serum DHEA-S, phosphorous and potassium. 

         Conclusions: There is a  relationship between level of DHEA and the progression of 

SLE. Moreover there is relation between the decline in serum levels of DHEA-S and 

phosphorous , and the elevation of serum levels of calcium and the occurrence of osteoporosis 
in SLE. 

         Treatment with DHE is beneficial in controlling of the disease activity in LES patients.  

   

Introduction  
 
         Systemic lupus Erythematosus (SLE) 

is the prototypical autoimmune disease 

characterized by the production of 
numerous autoantibodies (Arkrachaisiri & 

lehman, 1999) 

         The particular etiology of SLE is 

unknown, but immunocomplexes autoa-
ntibodies , genetic ,environmental and 

endocrinal factors may play significant 

roles (Rubin,1999). About 98% pf SLE 
patients have positive antinuclear antib-

odies (ANA) test, which are circulating 

and playing a role in the damage of several 

organs involvement (Evans,1998). 

    Lupus Erythematosus has been 

classified into SLE , Discoid lupus 

Erythematosus (DEL) , chronic cutaneous 
lupus erythematosus , neonatal lupus 

erythematosus and drug-induced LE 

(Rubin,1999). 

         SLE affect female who is 20 to 40 
years of age, it is a disease with 

multiorgan involvement. According to the 

American Rheumatism Association the 
diagnosis of SEL requires to fulfillament 

of four of eleven criteria (Dieppe et 

al.,1985) which are :Cutaneous malar rash, 

Discoid scaly rash , Alopecia ,Raynud's 
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phenomenon, Skin ulcer,Photosensitivity, 

Oral ulcers , Serositis, Renal disorder, 
muscluoskletal , Cardiopulmonary , Im-

munologic disorders, Neurologic disor-

ders. Clinical manifestations :It is charac-

terized by immunocomplex deposition 
causes small vessel vasculitis ,which leads 

to multiorgan involvement such as renal 

(Moscik & Kippel 1996), Cardiac ,hemat-
ologic , mucocutaneous and central nerv-

ous distruction (Bluestein,1992). 

        Moreover, inflammation of the serous 
membranes results in joint, peritoneal and 

pleuropericardial symptoms. 

         The oral lesions are in the form of 

nonspecific ulcerations, salivary gland 
disease, tempromandibular disorders, 

mucositis ,glossitis (Rhodus & Johnson, 

1990). 
         Osteoporosis is defined as parallel 

loss of both mineral and matrix that render 

residual quantities inadequate to withstand 
minor trauma without fracture. (Cooper 

and Hihie, 1994). It is classified into 

primary and secondary forms. (Leboff, 

1997) 
         Several medications are prescribed in 

the management of SLE. The most 

common drug is systemic corticosteroids 
and antimalarial  drugs such as chloro-

quine appear to be also effective. 

         One of the major drawbacks 

ofglucocorticoid therapy is bone loss 
which characterized by exceed rate of 

bone resorption, the rate of bone 

formation, this may be caused by 
supraphysiologic levels leading to reduce 

formation and increase resorption (Adler 

and Rosen, 1994). 
         Dehydroepiandosterone(DHEA) is 

most abundant steroid in the blood sream 

produced mainly by the zone reticularis of 

the adrenal gland s. It is a parahormone 
that produced another hormones. 

Possible therapeutic applications of DHEA 

supplementation include the prevention  
and/or treatment of heart disease, diabetes, 

obesity, osteoporosis and arthritis (Barrett 

etal., 1986). Rogers et al( 2000) found that 
woman with higher levels of DHEA had 

greater bone mass than those with lower 

DHEA levels. 

         Robinzon & Cutulo( 1999) found 
that the level of DHEA was below normal 

level in those people  with SLE and DHEA 

supplementation may be therapeutic. 
         The present study was carried out to 

assess the correlation of SEL, osteoporosis 

and Dehydroepiandosterone-S(DHEA-S)  

level in premenoposal Egyptian women 
   

Subjects and Method 

 

Patients selection: 

         The present study comprised thirty 
premenopausal females which selected 

from the outpatient clinic of internal 

medicine department of Ain Shams 
University hospital, their ages ranged from 

18-45 years. 

They are classified into three groups: 

Group I : ten premenoposal women free 
from any systemic disease (control group) 

Group II: ten premenoposal women with 

SLE for less than three years 
Group III: ten premenoposal women with 

SLE for more than three years 

The diagnosis of SLE in group II&III was 
done according to the revised criteria of 

American Collage of Rheumatology 

(ACR). 

The abovementioned groups were 

subjected to the following: 

1-Careful medical history 

2-SLE disease index (SLEDAI): 
         SELDAI is a valid model of 

experienced physicians global 

assessment of disease activity in 

lupus. 
         It experts in the 24 “most 

important” description of disease 

activity (Bombardier et al., 1992) 
3-Radiological investigation:  

Densitometry for heel. 

-Bone mineral density measurement 
It was performed by Achilles Express. 

The machine used in the present study 

was using ultrasound source and the 

data were analyzed by special soft 
ware for analyzing the densities of 

examined part. The data received 

were automatically compared with 
age , sex, and normal reference 

population. It was compared with 

normal peak bone mass for same sex  
and race. Bone mass deficit is 

quantitated as gm/cm2 or appro-

ximate standard deviation above or 
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below age matched normal means (Z- 

Score). It was also correlated to 
deviation from normal peak bone 

mass (T-Score). 

The heel was examined and analyzed 

to get the absolute bone density in 
gm/cm2 and the percentage of bone 

density relative to Z and T scores. 

4-Measurement of Dehydroepiandosterone 
level (DHEA-S): 

Serum DHEA-S has been determined 

by using ELISA Kit. () 
5-Estimation of serum calcium (Ca+2 ) 

and serum phosphorus (P+3): 

Serum Ca and serum phosphorus 

were detected according to Teitz  
method (1983) 

6- Estimation of serum sodium (Na+): 

Serum sodium(Na+) was carried out 

according to Trinder(1951 ) method 
 7- Estimation of serum potassium (k+): 

       Serum potassium (k+) was carried out 

according to Henry,1974 method. 

Statistical analysis was performed 
using student t- test. 

 

Results  
Assessment of the disease activity: 

         Using SLEDAI , the disease was 
active in 30% of patients of group II 

(disease duration less than 3 years ) and 

the disease was inactive in 70% of patients 
of the same group. However in group III  

(disease duration more than 3 years ) the 

disease was active in 40% of patients, and 

inactive in 60% of patients of the same 
group.(Table 1) 

 

 

Table (1 )show disease activity of SLE patients 

 
Disease activity  

 
Inactive Active  

Group II 70% of patients 30%of patients 

0-3 6-10 Activity score 

60%of patients 40%of patients Group III 

0-3 6-18 Activity score 

 

         Achilles express results in SLE 
women (group II&III) on one site (Heel of 

Right Foot):- 

         As regard the bone mineral density 

assessment by Achilles express for heel of 
right foot, it was found that: In group II, 

the bone mineral density (BMD) range 

from -3.3 to 0.7 (mean ± SD -0.99 ± 0.41). 
While in group III, the BMD ranged from 

-3.1 to 0.3   

         (Mean ± SD -1.21 ± 0.28). From the 

present results the pattern of bone has been 
affected in SLE patients table 2. 

 
  

Table( 2).Show Achilles express results in SLE women (group II&III)  on one site (Heel 

of Right Foot):- 
 

 

 Mean ± SD 

  Groups            

                      Heel of right foot                     

 

-0.99±0.41 
 

-3.3 
 

Minimum  
 

Group II 

 0.7 Maximum  

 

-1.21±0.28 
 

-3.1 

 

Minimum  
GroupIII  

0.3 Maximum  
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         According to the BMD of the site of 
heel group II were classified into: 

         Non osteopenic group with low risk 

of osteoporosis with value ranged from 0.2 

to 0.8. This group included 50% of 
patients. 

         Osteopenic group with moderate  

risk of osteoporosis with value ranged 
from -2.0 to -1.4. This group included 

40% of patients. 

         Osteoportic group (osteoporosis) 
with value ranged from -3.4. It included 

10% of patients. 

         According to the BMD of the site of 
heel group III were classified into: 

1-Non osteopenic group with low risk of 

osteoporosis with value ranged from -0.9 

to 0.3. This group included 30% of 
patients. 

2-Osteopenic group with moderate  risk of 

osteoporosis with value ranged from -1.5 
to -1.3. This group included 60% of 

patients. 

3-Osteoportic group (osteoporosis) with 
value ranged from -3.1. It included 10% of 

patients.(table 3) 

 

Table( 3) show the BMD affecting in the site of heel of SLE patients 
 

%of patients with 

osteoporosis 

 

%of patients with 

osteopenia 

 

%of non osteopenic  

patients 

Groups   

                                                 

 

           Heel of right foot                     

 

10% 

 

40% 
 

50% 
 

Group II 

10% 60% 30% Group  III 

 

         Statistical analysis of bone mineral 
density assessment by Achilles express for 

heel of right foot reveals an insignificant 

change in SLE patients of group II as 

compare to control group (group 
I).However in group III there was a 

significant decrease (P< 0.05) when 

compare to  group I table 4&fig 1. 

 

 Table( 4) show statistical analysis of BMD of heel of right foot in control and SLE 

patients: 
Group III 

 

Group II Group I 

(control) 

 

 

Groups 

-1.21 -0.99 -0.033 Mean 
±0.28 ±0.41 ±0.34 ± SD 

S 
P< 0.05 

N.S 

 
 
 

probabilitis 

  

NS: Non significant 

S: Significant 
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AGE  22 

SEX  Female 

% YOUNG ADULT 55 

T SCORE  -3.4 

% AGE MATCHED  56 

Z SCORE  -3.3 

 

x 

 

Non osteopenic of heel of right foot for some of control women (group 1) 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
Non osteopenicof heel of right foot for SLE patients in group II( disease duration less than 

three years) 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

Osteopenia (Medium risk for osteoporosis) of heel of right foot for SLE patients in group II   

( disease duration less than three years) 
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Osteoporosis of heel of right foot for SLE patients in group II( disease duration less than three 

years) 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

Non osteopenic of heel of right foot for  SLE patients in group III ( disease duration more 

than three years 
 

 

 

 
 

 

 
 

 

 

  
 

 

 
 

 

 
 

Osteopenia  of heel of right foot for SLE patients in group III( disease duration more than 

three years) 
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Osteoporosis of heel of right foot for SLE patients in group III  (disease duration more than 

three years) 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

Hormonal analysis:  

Serum DHEA-S level 
         The result showed notified decrease 

in serum DHEA-S level in SLE patients 

with osteoporosis , statistical analysis 

showed slightly significant decrease (P< 
0.05) in SLE patients of both group II and 

group III ( table 5 & fig 2) 

 

Table (5): Show the Serum DHEA-S level(mg/dl)in control &SLE patients: 
 

 

 

serum  DHEA-S level in control and 

SLE patients 

0

0.05

0.1

0.15

0.2

0.25

group I group II group III

Series1

 
 

Fig (2) :  Show serum DHEA-S levels in control and SLE patients 

 

Group III 

 

Group II Group I 

(control) 

Groups 

0.15 0.17 0.23 Mean 

±0.031 ±0.015 ±0.02 ± SD 

S 

P< 0.05 
S 

P< 0.05 
 

 

 

probabilitis 
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Table( 6): Show different treatment modalities in SLE groups &its effect on BMD 

 
Group III Group II Noticeable effect 

on BMD 

Group 

treatment 

60% 40% Had osteopenia corticosteroids 

 

-- 

1 0% of patients are 

treated with DHEA 

All values are normal with 

decrease in disease activity in 

group II treated with DHEA 

 

DHEA 

20% 50% BMD within normal Corticosteroids, osteal 

calcium &Antimalarial 

10% 10% Had osteoporosis Corticosteroids 

 

Results of Minerals analysis: 
Serum calcium levels: 

         The result showed that serum 

calcium level of osteoporotic  women had 

increased value , but non osteoporotic SLE 
women had normal value. Statistical 

analysis showed significant increase (p< 
0.05) in group II (disease duration less 

than 3 years), but there is highly 

significant increase (p<0.01) in group   III 

(disease duration more than 3 years ) when 
compared 

to normal group (table 7 & fig3.)  

 

Table (7): Show Serum calcium levels in the three groups 

 
 

Groups 

 

Mean ± SE 

 

significance 

Group I 9.3 ±  0.73  

Group II 14.212 ±   1.62 P < 0.05 

Group III 17.163 ±  1.867 P < 0.01 

 

0

2

4

6

8

10

12

14

16

18

20

Group I Group II Group III

 
Fig 3 show Serum calcium levels in normal and SLE patients 

 

Serum phosphorous levels: 
          Statistical analysis showed slightly 

significant decrease (p< 0.05) in group II, 

but there was highly significant decrease 
(P< 0.01) in group III as compare to 

normal group (table 8& fig 4)  

 

Table (8): Show serum phosphorous levels in normal and SLE patients 

 

 

 
 

 

 
 

Groups  Mean ± SE significance 

Group I 3.49±0.395  

Group II 2.35± 0.134 P < 0.05 

GroupsIII 1.87± 0.0187 P < 0.01 
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Fig( 4): Shows serum phosphorous levels in normal and SLE patients 

 

Serum sodium level: 
         The result showed that serum sodium 

level was significantly increase (p< 0.05) 

in both group II (disease duration less than 

3 years ) and group III ( disease duration 
more than 3 years ) as compared to normal 

group (table 9, fig,4) 

 

Table (9): Show serum sodium level (mmol/l) in normal and SLE patients 

 
Groups Mean ± SE significance 

Group I 138.51± 1.26  

Group II 

 

148.3± 3.32 P < 0.05 

GroupsIII 147.48± 3.41 P < 0.05 

 

Serum sodium level (mmol/l) in normal 

&SLE

132

134
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138

140
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144
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148

150

GROUPI GROUPII GROUPIII
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Fig (5) : Show serum sodium level  in normal and SLE patients 

 

Serum potassium level: 
         The result of the present study 

showed that serum potassium level was 

significantly decreased (p< 0.05) in both 

group II (disease duration less than 3 years  
and group III ( disease duration more than 

3 years ) as compared to normal group 
(table 10, fig,5) 

         Table 10 show serum potassium 

levels (mmol/l) in normal and SLE 

patients 

 

Table (10): Shows serum potassium levels(mmol/l) in normal and SLE patients 

 
Groups  Mean ± SE significance 

Group I 5.54±0.22  

Group II 4.06± 0.32 P < 0.05 

GroupsIII 4.04± 0.54 P < 0.05 
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Serum potassium level (mmol/l)in 

normal and SLE patients
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Fig. (5) :  Shows serum potassium levels in normal and SLE patients 

 

 

Comparison between non osteopenic 

and osteopenic groups II& III (SLE 

patients) and group I( normal) 
-Regarding to the serum calcium level 

(fig.7) there is a high significant increase 

among osteopenic Vs non osteopenic SlE 

patients ,while there is a high significant 
decrease in serum phosphorous level 

(fig.8) in both osteopenic Vs non 

osteopenic SlE patients. 

-statistical analysis showed non significant 

difference between group I(normal) and 

group II&III (non osteopenic SLE 
patients) 

- However there was highly significant 

increase (p<0.01) in serum calcium and a 

highly significant decrease (p <0.01) in 
serum phosphorus level between group 

I(normal) and groups II &III osteopenic 

SLE patients (table 11 ,fig 6) 
 

Table (11):  Shows comparison between non osteopenic and osteopenic group II& III 

(SLE patients) and group I( normal women) 

 

 

Comparison in serum Ca between 

group I and non osteopenic and 

osteopenic in group II& III (SLE 

patients) 

0

5

10

15

20

Group  I             NOsteop.Osteop.       Nosteop  .Osteop.                                   

                             GroupII                      Group III                     
 

 

Fig (6) : Shows comparison between non osteopenic and osteopenic group II& III (SLE 

patients) and group I( normal women) 

varibles GroupI 

(mean±SE) 

Group II Group III P vlue 

 Non 

osteopenic 

osteopenic Non osteopenic osteopenic 

Calcium (mg/dl) 9.415±0.138 10.345± 

0.58 

15.37± 

1.125 

10.896± 

2.59 

17.07± 

2.14 

P <0.01 

 

Phosphorous 

(mg/dl 

3.665± 0.225 

 

2.59± 0.159 

 

1.31± 

0.001 

3.3± 0.158 

 

1.67± 

0.121 

P <0.01 
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Discussion  
         The life expectancy of patients with 

systemic lupus erythematosus (SLE) has 
been improved  (Reveille et al., 1990). 

This raises new concerns about the side 

effect of the drugs used in management of 

SLE which includes premature menopause 
, late malignancy , accelerated atheroscle-

rosis , and osteoporosis. Several risk 

factors for osteoporosis are contributed in 
SLE patients such as ; the inflammatory 

nature of the disease itself , disease related 

co-morbidity and its treatment. Bone loss 
is apparent early in the disease and this 

may be confounded primarily by cortico-

steroid treatment. (Devogelaer & 

Nagant,1993). 
         Measurement of BMD should be 

considered in SLE patients who are at risk 

for osteoporosis , particularly those star-
ting corticosteroid and in premenopausal 

women (Sen & Keen, 2004). 

         In the present study, BMD in SLE 
patients of group II (disease duration less 

than 3 years) classified as 10% with 

osteoporosis, 40% with osteopenia and 

50% with normal BMD, However in group 
III (disease duration more than 3 years) 

10% with osteoporosis, 60% with 

osteopenia and 30% with normal BMD. 
This is in accordance with Formiga et al 

(1995), Ramsey et al. (1999) , Teichmann 

et al. (1999) and Redlich et al.  (2000) 

who noticed a high incidence of osteop-
orosis, in premenopausal women with SLE 

and this seems to be attributable , at least 

in part, to decreased bone formation.  
         Correlation between BMD and 

clinical parameters was calculated. It was 

found that BMD in SLE patients) was 
lower (p<0.01) than in the control group. 

So according to WHO criteria 30% had 

normal BMD ,40% had osteopenia and 

30% had osteoporosis. 
         Lahita et al .(1987) and Dhullon et  

al (1990), suggested that the normal BMD 

in SLE patients may be due to increased 
rates of 16-α hydroxylation of estradiol in 

lupus patients with formation of 

oestrogenic metabolites such as 16-α 
hydroxyoestrone and oestriol, with 

possible protection of Lupus patients from 

osteoporosis. Another explanation for 

normal BMD could be related to their 

balanced diet with suitable amount of 
vitamin c which is necessary for sufficient 

protein matrix formation and intercellular 

substance secretions (Guyton and hall, 

2000). Moreover, it may be due to 
treatment with osteal calcium, where in the 

present study 50%of SLE patients in group 

II and 20% of group III were treated with 
it. Significant lower BMDs were found in 

those not on calcium supplements in SLE 

patients, this result was in agreement with 
Lie et al .(1998).   

         Ten percent of SLE patients in the 

present study showed osteoporosis in both 

groups (II &III). These patients were 
treated with corticsteroids only. Prolonged 

steroid therapy which known to increase 

the development of osteoporosis and 
fractures is the possible explanation as 

reported in other investigations (Lukert   & 

Raisz, 1990 and Sambrook et al., 1990).   
Disease duration is associated with an 

increased risk for osteoporosis, but the role 

of glucocorticoid treatment related 

variable exerting an influence on the 
development of osteoporosis. It also may 

be due to lack of estrogen secretion 

because estrogens have an osteoplast 
stimulating activity and/ or lack of 

physical stress on the bones because of 

inactivity of osteoplast (Guyton and Hall, 

2000).On the other hand decreased vitamin 
D metabolism , decrease in weight- 

bearing exercise , ovarian dysfunction 

related to medications or disease activity 
and direct effect of inflammation on bone 

turnover all of these  are contributed to 

increase osteoporosis risk in SLE (Pettila 
et al.,2002).The present study showed 

significant decrease in the mean serum 

levels of DHEA-S in SLE patients 

especially osteoporotic and osteopenic 
women. Dehydroepiandosterone sulphate 

(DHEA-S) was the major adrenal hormone 

whose serum levels were significantly 
lower in SLE patients (Vogl et al., 2003). 

Straub et al. (1996) reported that, DHEA-

S was lower in patients compared to 
controls. Moreover Formig etal (1997) 

found a significant positive relationship 

between DHEA-S and BMD in premen-
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opausal SLE women.Observational 

clinical studies and in vitro experiments 
have suggested that DHEA treatment 

might have a significant impact on 

immunological function and bone density 

(Merrill, 2003). 
         As regard serum minerals level the 

results of the present study revealed 

significant increase in serum calcium and 
significant decrease in serum phosphorous 

level among osteopenic SLE patients as 

compared with control women. This may 
be raised from mobilization of ca+ from 

bone, increased renal ca+ reabsorption by 

kidney. Moreover increase in formation of 

1.25 dihyroxycholecalciferol, which incre-
ases ca+ absorption from the intestine and 

mobilizes the ions from the bones, 

however the plasma phosphorus level 
usually decreases as the plasma calcium 

level rise (Ganong, 2003). 

         In the present study the serum 
sodium level in SLE patients increased 

when compred to healthy patients. This 

may be due to a decrease in aldosterone 

secrtion, which leads to an increase in 
sodium reabsorption. The increased sodi-

um reabsorption is also associated with 

increased water reabsorption and potas-
sium secretion (Ganong 2003).  

         In the present study, 10% of SLE 

patients treated with DHEA, had normal 

BMD. This means that DHEA  reduced 
the activity of disease. This is in 

agreement with Kurt et al. (2000), who 

reported that the treatment of osteoporosis 
with DHEA had possible beneficial effect 

upon BMD. Miklos (1995) reported a 

significant positive correlation between 
DHEA-S and BMD and stated that it is 

useful indicator for low bone mineral 

density in peri- and postmenopausal 

women. Van Vollenhoven et al. (1998) 
and Robinzon & Cutulo (1999) stated that 

even if DHEA is not strong enough to 

control completely symptoms of SLE on 
its own, it might allow a reduction in 

dosage of the more harmful standard 

therapy. DHEA may be useful as a 
therapeutic agent for the treatment of mild 

to moderate SLE Ronald et al. (1995). 

Further studies of DHEA in the treatment 

of SLE are warranted  

Conclusion 

  
         From the present study it is clear that 
there’s a relationship between the BMD 

and the duration of the disease, 

relationship between level of  DHEA and 
the progression of SLE and there is a  

decline in serum DHEA-S and the 

occurrence of osteoporosis in SLE 
patients. 
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دراست العالقت بٍه الذئبت الحمزاء و هشاشت العظام و مستىي هزمىن 

 الذٌهٍذوابٍاوذروستٍزون فً السٍذاث المصزٌاث فً فتزة الخصىبت
هاله ** عبٍز سعذ محمذ جاوٌش ،*** اٌمان جمال الذٌه هالل ، ** مذحج الشافعى ، * 

 حسه رحىمه

 –كلٍح العلىم  –غن الحٍىاى ق** ظاهعح عٍي شوظ ،  –كلٍح الطة  -قغن الثاغٌح * 

كلٍح غة  –قغن غة الفن و أهشاض اللصح و الرشخٍص واألشعح *** ظاهعح االصهش ، 
 ظاهعح االصهش    –األعٌاى 

         
ٌغة غفح ظلذي  , ٌعرثش هشض الزئثح الحوشاء هشض هٌاعً غٍش هعشوف الغثة           

وذكىى فً االًاز فً فررشج الخصرىتح هصحىب تالرهاب االًغعح العاهح و خاصح االستطح 

  -:و قذ ظن الثحس شالشٍي عٍذج فً فرشج الخصىتح وذن ذقغٍوهي الً شالز هعوىعاخ

و ذعن عشش عٍذاخ ال ٌعراًٍي هري هرشض الزئثرح الحورشاء أو ( العاتطح)الوعوىعح االولً 

 أي أهشاض أخشي
اء لورذج أقرم هري شرالز الوعوىعح الصاًٍح و ذعن عشش عٍذاخ ٌعاًٍي هي هشض الزئثح الحوش

 عٌىاخ
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الوعوىعح الصالصح  و ذعن عشش عٍذاخ ٌعاًٍي هي هشض الزئثح الحوشاء لوذج أكصش هي شالز 

 عٌىاخ

كوررا ذررن أٌعررا قٍرراط تعررط العٍٍررش ,وقررذ ذررن قٍرراط كصافررح العدررام للغررٍذاخ الغررات  ركررشهي 
 ذحذٌذ ًغثح كثشٌراخ الذٌهذسواتٍاًذسوعرٍشوى -1: الفغٍىلىظٍح هصم

 ط تعط الوعادى هصم الكاعٍىم و الفغفىسو الصىدٌىم والثىذاعٍىمقٍا -2

وقذ أوظحد هزٍ الذساعح كصافرح العدرام فرً هشظرً الزئثرح الحورشاء فرً الوعوىعرح الصاًٍرح 

 :قغوي كاالذً ( ٌعاًٍي هي هشض الزئثح الحوشاء لوذج أقم هي شالز عٌىاخ)

% 51, ح تهشاشررح العدررام لررذٌهن اعرررعذاد لالصررات% 41, هصرراتاخ تهشاشررح العدررام % 11

ٌعرراًٍي هرري هررشض الزئثررح )لررذٌهن  كصافررح العدررام غثٍعٍررح تٌٍوررا كاًررد ًرررائط الوعوىعررح الصالصررح
 :قغود كاالذً ( الحوشاء لوذج أكصش هي شالز عٌىاخ

% 31, لررذٌهن اعرررعذاد لالصرراتح تهشاشررح العدررام % 61, ٌعرراًي هرري هشاشررح العدررام % 11

 .الثاقٍي فكصافح العدام غثٍعٍح

 :وا أظهشخ الٌرائط االذً ك

صٌرررررادج فرررررً ًغرررررثح الكالغرررررٍىم و الصرررررىدٌىم كورررررا وظرررررذ ًقرررررص فرررررً ًغرررررثح كثشٌرررررراخ 
 الذٌهٍذسواتٍاًذسوعرٍشوى والفغفىس و الثىاذاعٍىم 

وتٌرراء علررً الٌرررائط الوغرخلصررح هرري هررزا الثحررس ٌٌصررح تقٍرراط كصافررح العدررام شرركم دوسي 

كرىسذٍضوى ٌٌصرح تاعررخذام هشهرىى  لوشظً الزئثح الحوشاء وكزلك الوشظرً الورعراغٍي لل

الذٌهٍذسواتٍاًذسوعرٍشوى كعالض هع ذخفٍط ظشعاخ الكىسذٍضوى الوغرخذهح كلوا أهكي و 

رلرك لرفرادي االصراتح تهشاشرح العدررام كورا اشثرد فعالٍرح فرً  ظررثػ ًشراغ هرزا الورشض عٌررذ 
 .هشظى الزئثح الحوشاء  


