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الخلاصة
تالمالوندیلیھایѧد، وحالѧة مضѧادا( جھѧد الاكسѧدة لتقییم تاثیرات التدرن الرئوي على علامات    

نѧѧوع ج ومسѧѧتوى اللبتѧѧین فѧѧي مصѧѧل الѧѧدم -، البѧѧروتین التفѧѧاعلي عѧѧالي الحساسѧѧیھ) الاكسѧѧدة الكلیѧѧة
اوالعѧلاج المكثѧف لمѧدة ومقارنة تاثیرات العلاج المكثѧف لمѧدة شѧھرین بالادویѧھ المضѧاده للتѧدرن 

  .شھرین بالادویھ المضاده للتدرن مع فیتامین أي على مستوى ھذه المفردات
مجمѧѧوعتین مѧѧن مرضѧѧى التѧѧدرن الرئѧѧوي الفعѧѧال، محѧѧالین مѧѧن العیѧѧادة الاستشѧѧاریة للامѧѧراض     

مریضاَ والمجموعة 38المجموعة الاولى مكونة من ). العراق(الصدریة والتنفسیة في الموصل 
مریضѧѧاَ مѧѧع اربعѧѧین مѧѧن اشѧѧخاص اصѧѧحاء مѧѧن اعمѧѧار واجنѧѧاس مقاربѧѧة 28نیѧѧة مكونѧѧة مѧѧن الثا

تѧم تحدیѧد مسѧتوى المالوندیلیھایѧد، حالѧة مضѧادات الاكسѧدة . لمجموعة المرضى كمجموعة ضبط
الكلیѧѧة، البѧѧروتین التفѧѧاعلي عѧѧѧالي الحساسѧѧیة نѧѧوع ج واللبتѧѧѧین لمجموعѧѧة المرضѧѧى ومجموعѧѧѧة 

ملغѧѧѧم، الریفامبسѧѧѧین 75الایزونیزایѧѧѧد (مѧѧѧا العѧѧѧلاج التقلیѧѧѧدي بعѧѧѧد شѧѧѧھرین مѧѧѧن اعطѧѧѧاء ا. الضѧѧѧبط
بجرعѧة یومیѧھ اربعѧة حبѧات مѧن ) ملغѧم275ملغم والایثѧامبیوتول 400ملغم، بیرازین اماید 150

اوالعѧلاج التقلیѧدي المѧذكور اعѧلاه مѧع 6ملغم فیتѧامین بѧي 10المركب المذكور مع جرعة یومیھ 
تѧم حسѧاب .المفرداتالمѧذكورة اعѧلاهادة قیѧاس نفѧستѧم اعѧ,یѧوم / وحѧدة400فیتѧامین أي بجرعѧة 

  .دلالة كتلة الجسم باستخدام معادلھ خاصھ
بعد شھرین من العلاج التقلیدي او العلاج التقلیدي مع فیتامین أي كان ھنالك انخفاضѧاَ معنویѧاَ     

ѧѧاَ معنویѧѧوع ج وارتفاعѧѧیة نѧѧالي الحساسѧѧاعلي عѧѧروتین التفѧѧد والبѧѧتوى المالوندیلیھایѧѧي مسѧѧي فѧѧاَ ف
مستوى حالة مضѧادات الاكسѧدة الكلیѧة واللبتѧین ودلالѧة كتلѧة الجسѧم فѧي مرضѧى التѧدرن الرئѧوي 
بالمقارنة مع فترة ما قبل العلاج ونسبة التغییر منحرفѧة باتجѧاه التѧاثیر الایجѧابي لاضѧافة فیتѧامین 

  .أي
وتین التفѧاعلي التدرن الرئوي الحاد یصاحبھ ارتفاع في جھѧد الاكسѧدة وارتفاعѧاَ فѧي مسѧتوى البѧر

عالي الحساسیة نوع ج والعلاج التقلیدي او العلاج التقلیѧدي مѧع فیتѧامین أي سѧبب تحسѧناَ معنویѧاَ 
ملحوظاَ في جھد الاكسدة وتثبیط الاسѧتجابة الالتھابیѧة مѧع توجѧھ باتجѧاه التѧاثیر الایجѧابي لاضѧافة 

  .فیتامین أي
حالѧѧѧѧة مضѧѧѧѧادات الاكسѧѧѧѧده , لیھایѧѧѧѧدالمالوندی,جھѧѧѧѧد الاكسѧѧѧѧده, التѧѧѧѧدرن الرئѧѧѧѧوي: مفتѧѧѧاح الكلمѧѧѧѧات

.فیتامین اي, العلاج التقلیدي, ج–البروتین التفاعلي نوع ,الكلیھ
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Abstract
Objectives: To evaluate the effects of pulmonary Tuberculosis (TB) on 
markers of oxidative stress (malondialdehyde "MDA" and total 
antioxidant status "TAS"), high sensitivity C-reactive  protein (hs-CRP) 
and serum leptin and to compare the effects of standard intensive 2 
months anti-TB therapy with the standard intensive anti-TB therapy plus 
vitamin E supplementation on the parameters.
Methods: Two group of patients with active pulmonary TB from the 
Advisory Clinic for Chest and Respiratory Diseases in Mosul City were 
included in this study.Group one consistent of 38 patients and group two 
consistent of  28 patients, with forty healthy age and sex matched 
subjects as controls. Assessment of concentrations of MDA, TAS, hs-
CRP and leptin were done for both patients and controls. After two 
months with either the traditional intensive therapy (isoniazid "INH" 75 
mg, rifampicin 150mg, pyrazinamide 400mg and ethambutol 275mg ) 4 
tablets as a single dose in the morning with vitamin B6 10mg daily or , 
the intensive traditional therapy plus vitamin E 400 IU/day as a 
supplementation therapy, the same parameters were reassessed for the 
patients. Body mass index(BMI) were calculated by using special 
equation.
Results: After 2 months of either the traditional therapy or the 
traditional therapy plus vitamin E ,there was  a significant reduction in 
MDA and hs-CRP with significant increase in TAS ,leptin serum levels 
and BMI in patients with pulmonary TB in comparison to pre-therapy 
stage and the percentage of variation shifted towards the beneficial 
effect of vitamin E add- on therapy group.
Conclusion: Active pulmonary TB associated with oxidative stress and 
an  increase in the levels of hs-CRP and both traditional therapy or  the 
traditional therapy plus vitamin E resulted in a significant improvement 
in oxidative stress and cause suppression of inflammatory responses 
with the beneficial effects shifted towards the add-on of vitamin E as a 
supplementation therapy.
Keywords: Pulmonary tuberculosis, oxidative stress, malondialdehyde, 
total antioxidant status, C-reactive protein, traditional therapy, vitamin 
E.
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Introduction 
Tuberculosis (TB) is a major cause of death around the world , 

with most of the 1.5 million deaths per year attributed to the disease 
occurring in developing countries(1). One of the most important and 
common complaints in TB patients is weight loss. Antimicrobial 
treatment after increases weight but TB patients may remain under-
weight even six months after the successful chemotherapy(2). Leptin, the 
product of the "ob" gene, regulates food intake and energy expenditure. 
In humans circulating leptin levels are increased in obesity and arte 
regulated by fasting, feeding and body weight changes(3). It has been 
suggested that leptin mediates anorexia in chronic inflammatory states(4). 
The relationship between leptin and pulmonary TB is not completely 
understood. There were very few studies relating the level of leptin and 
tumor necrosis factor- before and after anti-TB therapy and their 
results are contradictory(4,5). Mycobacteria are capable of inducing 
reactive oxygen species (ROS) production by activating both 
mononuclear and polymorphnuclear phagocytes that may posses 
antimicrobial activity. The enhanced level of free radical production, 
although designed to combat the invader, has the potential to damage the 
host; however, host tissue damage is limited by the concurrent 
enhancement of the antioxidant defenses of the host(6). In TB patients, 
there are also some reports of poor antioxidant defense that may expose 
to oxidative host tissue damage(7,8). Vitamin E level is lower in patients 
with pulmonary TB(8) .C-reactive protein (CRP), an acute phase protein 
has been reported to be significantly elevated in patients with active 
pulmonary TB, normalizing over time on therapy, thereby correlating 
with clinical response(9,10). The physiological roles of CRP are 
numerous, one of the critical function being its importance in host 
defense(11). The aim of this study was to assess serum leptin, 
malondialdehyde (MDA) , total antioxidant status (TAS) and CRP in 
patients with active pulmonary TB and to assess the effects of traditional 
intensive 2 month therapy or the traditional intensive therapy plus 
vitamin E on these parameters.

Patients and Methods
Patients included in this study, which was undertaken from 

December 2011 to June 2012, were obtained from Advisory Clinic for 
Chest and Respiratory Diseases in Mosul City, Iraq. The analytical work 
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was performed in the Department of Pharmacology, College of  
Medicine, at the University of Mosul. Approval was obtained from 
ethical committees of the main health center in Ninevah , Mosul City 
and the College of Medicine- University of Mosul.

Eligibility for entry into the study included typical symptoms of 
pulmonary TB: fibrocavitary lung infiltrate on chest radiograph and at 
least one sputum specimen staining positive with Ziehl-Neelsen for acid-
fast bacilli. All patients included in this study were non or ex-smoker 
and had no history of drug usage(including vitamins). Additional criteria 
for females included neither being pregnant nor lactating. Also not 
included in the study seriously ill-patients, patients with miliary TB and 
patients with renal , hepatic or metabolic problems.

Out of 72 patients interviewed and examined, only 68 fulfilled the 
criteria for this study and only 66 completed the follow-up study. 
Patients were randomly divided into two groups: one receiving the 
traditional intensive 2-months therapy and the second receiving the 
traditional intensive 2-months therapy plus vitamin E 400 I.U/day 
capsule.

After diagnosis, patients with pulmonary TB were treated either 
with the standard protocol at the Advisory Clinic. Patients were given 4 
tablets of Rimstar ®, a fixed close tablet containing 4 anti-TB drugs( 
Isoniazid (INH) 75mg, rifampicin 150mg, pyrazinamide 400mg 
ethambutol 275mg) with vitamin B6 tablet 10mg daily to be swallowed 
before breakfast for the initial 2 months, or this standard therapy plus 
vitamin E capsule 400I.U/d for two months. Approximately 10ml of 
venous blood was drawn using disposable plastic syringes from both 
groups of TB patients prior to initiation of therapy and by the end of the 
two months intensive therapy. The sera were  separated after 
centrifugation  of the blood and kept frozen at (-20)Co pending analysis.

Forty apparently healthy volunteers (30 males and 10 females) age 
ranged from 18 to 60 years with a mean 35.87 ± 11.03 years with no 
previous history of TB were recruited as controls to establish the normal 
values for MDA, TAS, hs-CRP and serum leptin.

Serum MDA levels were established using a thiobarbituric acid 
(TBA) assay(12), TAS were assayed according to the method described 
by Miller et al (13) using Randox TAS Kit ( Randox Laboratories Ltd, 
UK). hs-CRP was measured using enzyme-linked immunosorbent assay 
(ELISA) for quantitative determination of hs-CRP in human sera 
(Cummings, 2001)(14) using Biochek hs-CRP ELISA kit (Foster city-
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USA). Serum leptin level was measured using the IBL leptin ELISA kit 
(Germany). Body mass index (BMI) was calculated according to the 
following equation:
BMI = Weight (Kg) / Height (m2) (15)

Statistical analysis:
The data of the study, subjected to statistical analysis were expressed as 
mean ±standard deviation (SD). Statistical comparisons were performed 
using ANOVA test and paired t-test. A P-value of <0.05 was considered 
to be satisfactory significant.      

Results
There was a significant differences in the mean values of BMI, 

MDA, TAS and hs-CRP between patient with pulmonary TB (in both 
groups)before therapy and the controls with insignificant differences in 
the mean serum level of leptin (Table 1).

There was a significant increase in BMI, serum TAS  and leptin 
levels, with significant reduction in serum MDA and hs-CRP in patients 
with pulmonary TB after either standard therapy or the standard therapy 
plus vitamin E in comparison to pre-therapy stages (Table 2,3).

Table 4 showed the percentage of variation in the measured 
parameters after either the standard therapy or the standard therapy plus 
vitamin E.  From the percentage of variation in the measured parameters 
between patients receiving the anti-TB alone and those receiving anti-
TB plus vitamin E supplementation, one can reach the judgment that its 
more beneficial to add vitamin E to the standard anti-TB therapy with 
regard reduction in MDA, CRP and the raise in TAS.

Table 1: Comparison of patients with pulmonary TB before therapy and 
the controls with regard the measured parameters.
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Table 2.Comparison of measured parameters between patients with pulmonary 
TB before and after traditional therapy plus vitamin E.

Parameter Group Mean ± SD Mean 
differences± SD

95%    Cl of 
mean

P-value

BMI Before traditional 
therapy +Vitamin E

20.57± 1.51    -0.75±0.45   -0.93- -0.58 <0.0001

After traditional 
therapy +Vitamin E

21.33± 1.43

hs-CRP mg/L Before traditional 
therapy +Vitamin E

1.84±0.20           
0.55±0.14

    0.49-0.61
<0.0001

After traditional 
therapy +Vitamin E

1.28±0.14

MDAµmol/L Before traditional 
therapy +Vitamin E

1.98±0.26                 
                     

0.68±0.16
     

     0.62-0.75
<0.0001

After traditional 
therapy+VitaminE

1.29±0.17

TAS(mmol/l) Before traditional 
therapy +Vitamin E

1.10±0.15       -0.73±0.12    -0.78- -0.68 <0.0001

After traditional 
therapy +Vitamin E

1.83±0.16

Leptin(ng/ml) Before traditional 
therapy +Vitamin E

6.14±3.51       -0.90±0.62     -1.15- -0.66 <0.0001

After traditional 
therapy + Vitamin E

7.05±3.65

Table 3.Comparison of measured parameters between patients with pulmonary 
TB before and after traditional therapy.

Parameter Group Mean ± SD Mean differences±
SD

95%    Cl of 
mean

P-value

BMI Before traditional 
therapy

20.83± 1.58         -0.66±0.71   -0.89- -0.43 <0.0001

After traditional therapy 21.50± 1.45
hs-CRP mg/L Before traditional 

therapy
1.82±0.20           0.47±0.18     0.41-0.53

<0.0001
After traditional therapy 1.35±0.16

MDAµmol/L Before traditional 
therapy

2.01±0.26         0.38±0.13      0.34-0.43
<0.0001

After traditional therapy 1.62±0.24
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TAS mmol/L Before traditional 
therapy

1.14±0.15       -0.13±0.11    -0.17- -0.09 <0.0001

After traditional therapy 1.27±0.10
Leptin ng/ml Before traditional 

therapy
6.61±3.18       -0.69±1.07     -1.04- -0.34 <0.0001

After traditional therapy 7.30±3.10

Table 4. Percentage of variation in response in the measured parameters 
after either traditional therapy or the traditional therapy plus vitamin E.
    Parameters Anti-TB +Vitamin E

Mean differences ±SD
Anti-TB alone
Mean differences ±SD

         P-value

        BMI 0.75±0.45 0.66± 0.71 0.5
     hs-CRP mg/L -0.55±0.14 -0.47±0.18 0.06
        MDA µmol/L -0.68±0.16 -0.38±0.13 <0.0001
       TAS mmol/L 0.73±0.12 0.13±0.11 <0.0001
        Leptin ng/ml 0.90±0.62 0.69±1.07 0.3

Discussion 
This study showed a significantly lower BMI, TAS and a 

significantly higher hs-CRP and MDA with insignificant difference in 
serum leptin levels between patients with pulmonary TB in the pre-
therapy stage and the controls, and after either traditional intensive 2 
month therapy or the intensive 2 months therapy plus vitamin E , there 
was a significant increase in BMI, TAS and serum leptin with a 
significant reduction in serum MDA and hs-CRP in such patients in 
comparison to pre-therapy stages.

Wiid et al., (2004)(16), reported that active TB patients showed a 
significantly lower TAS compared  with controls and that TAS values 
increases during therapy. Dhia and Thanoon (2010) (17) also concluded 
that active pulmonary TB is associated with oxidative stress (as reflected 
by the increased serum level of MDA and reduced serum level of TAS) 
and the increase in CRP indicated pulmonary TB is associated with an 
inflammatory response.

In an attempt to kill mycobacteria, host cells generate huge 
amounts of ROS (18). One of the manifestation of these ROS is lipid 
peroxidation. These high levels of ROS are often cytotoxic and may 
cause host tissue damage, such as lung fibrosis and lung dysfunction in 
patients with pulmonary TB if antioxidant defenses of the host are 
deficient(19).In the present study TAS was measured instead of 
determining individual antioxidant enzymes and molecules, low levels 
of TAS were observed in patients with pulmonary TB. This might be 
due to malnutrition or exhaustion in an attempt to neutralize the heavy 
load of free radicals in these patients. In fact, the combination of 
malnutrition (leading to decreased supplementation of antioxidants) and 
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enhancement of ROS generation may represent a pathogenic loop that 
results in markedly enhanced oxidative stress during TB infection (20,21). 
This study also showed that the hs-CRP levels in patients with 
pulmonary TB were significantly higher than those of healthy controls 
and that the administration of both standard anti-TB or standard  anti –
TB plus vitamin E for 2 months was associated with a significant 
reduction in its level. CRP has been reported to be significantly elevated 
in patients with active pulmonary TB, normalizing over weeks on 
therapy, thereby correlating with clinical response (9,10). Higher CRP 
have also been associated with more sever TB and poor diagnosis (22). 
mycobacterium TB and its components have been shown to stimulate 
mononuclear phagocytes in vitro to release interleukine-6 (IL-6), which 
are regarded as inflammatory mediators , IL-6 is known to induce 
hepatic acute phase reactants (including CRP). Several clinical and 
laboratory findings support the relation between IL-6 and CRP(23).

Conflicting data have been reported for leptin levels during 
infection. Elevated Leptin levels were reported in studies conducted by 
Çakir et al (24) and Yuksel et al(25). On the other hand Van Crevel et al (26) 

have reported that plasma leptin and ex vivo Interferon – (IFN-gamma) 
production were low and increased with successful anti-TB therapy.

After vitamin E as an add-on therapy , in this study  there was a 
significant reduction in MDA , hs-CRP with a significant increase in 
TAS and leptin in patients with pulmonary TB. 

Mohod and Kumar., 2012 (27)  in agreement with our study results, 
concluded that patients with pulmonary TB were unable to produce 
sufficient amounts of antioxidants to cope up with the increased 
oxidative stress and that antioxidants supplementation along with anti-
TB therapy may prove beneficial and may help in fast recovery in the 
management of such cases

Seyedrezazadeh et al., (2008) (28) reported a significant reduction in 
MDA levels with a significant increase in TAS levels in patients with 
pulmonary TB receiving vitamin E and selenium as supplementation in 
comparison to those receiving only the anti-TB therapy. Vitamin E 
supplementation has been shown to improve T-cell mediated immune 
functions(29), also vitamin E is the most important lipid-soluble 
antioxidant and an integral component of all lipid membranes that serves 
to protect  lipid membrane from attack by ROS(21).

The only published study with regard effects of vitamin E 
supplementation on the levels of CRP, reported by Devaraj and Jialal ., 
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(2000)(30).They concluded that α-tocopherol supplementation 
significantly lowered levels of CRP and monocyte interleukin-6 in 
normal volunteers and type 2 diabetic patients.

Only one study with regard the effects of vitamin E intervention 
and leptin level in rat, conducted by Shen et al., (2010)(31) .They reported 
that vitamin E intervention increased the expression of both leptin and 
adiponectin, and association analysis showed that serum leptin levels 
correlated positively with body fat mass. They concluded that although 
vitamin E is well known for its antioxidant properties, it could 
potentially affect adipocytokine levels through a non-antioxidant 
mechanism, including inhibition of protein kinase C and regulation of 
cell growth and CD36 expression (32, 33). 
References
1. Flynn JL, Chan J. Immunology of tuberculosis. Ann Rev Immunol
2001; 19: 93-129.
2. Buyukolan H, Gulmez I, Kelestimur F, Kart L, Oymak FS, Demir R 
et al. Leptin levels in various manifestations of pulmonary tuberculosis. 
Mediators inflamm 2007; 2007: 64859-64865.
3. Auwerx J, Staels B. Leptin. Lancet 1998; 351(9104): 737-742.
4. Lord GM, Matarese G, Howard JK, Baker RJ, Bloom SR, Lechler RI. 
Leptin modulates the T-cell immune response and reverses starvation 
induced immunosuppression. Nature 1998; 394(6696): 897-901.
5. Cakir B, Yonem A, Guler S, Odabasi E, Demirbas B,Gursoy G. 
Relation of leptin and tumor necrosis factor alpha to body weight 
changes in patients with pulmonary tuberculosis. Horm Res 1999; 52(6): 
279-283.
6. Madebo T. Clinical and operational challenges in the control of 
tuberculosis in South Ethiopia. Thesis centre for International Health. 
University of Bergen, Norway, 2003.
7. Jack CL, Jackson MJ, Hind CR. Circulating markers of the free 
radical activity in patients with pulmonary tuberculosis. Tuber Lung Dis 
1994; 75(2): 132-137.
8. Plit ML, Theron AJ, Fickl H, Van Rensburg CE, Pendel S, Anderson 
R. Influence of antimicrobial chemotherapy and smoking status on the 
plasma concentrations of vitamin C, vitamin E, beta carotene, acute 
phase reactants, iron and lipid peroxides in patients with pulmonary 
tuberculosis. Int J Tuberc Lung Dis 1998; 2(7): 590- 596.



    QMJ VOL.9 No.16

226

Dec

9. Baynes RD, Flex H, Bothwell TH, Bezwoda WR, Macphail AP, 
Alkinson P et al. .Haematological and iron related measurements in 
active pulmonary tuberculosis. Scand J Haemtol 1986; 36(3): 280-287.
10. Peresi E, Silva SM, Calvi SA, Marcondes-Machado J. Cytokins and 
acute-phase serum proteins as markers of inflammatory regression 
during the treatment of pulmonary tuberculosis. J Bras Pneumol 
2008;34(11):942-949.
11. Reeves G. Abnormal laboratory results C-reactive protein. Aust 
Prescr 2007;30:74-76.
12. Buege JA; Aust SD. Thiobarbuturic acid assay. Methods Enzymol 
1978; 52: 306-307.
13. Miller NJ, Rice-Evans C, Davies MJ, Gopinathan V, Milner A. A 
novel method for measuring antioxidant capacity and its application to 
monitoring the antioxidant status in premature neonates. Clin Sci 1993; 
84: 407-412.
14. Cummings PJ. Immunoassay. In:Appleton and Lange's outline 
review: Clinical Chemistry. Christensen RH, Gregory LC and Johnson 
LJ(eds), McGraw-Hill Company, USA,12:pp 310-315.
15. Leemarkers EA, Dunn AL, Blair SN. Exercise management                                                            
of  obesity. Med Clin North Am 2000; 84: 419-425.
16. Wiid I, Seaman T, Hoal EG, Benade AJ, Van Helden PD. Total                                       
antioxidant levels are low during active TB and rise with anti-
tuberculosis therapy. IUBMB life 2004; 56(2): 101-106.
17. Taha DA, Thanoon I A-J; Antioxidant status C-reactive protein       
and iron status in patients with pulmonary tuberculosis. SQUMJ 2010; 
10(3): 361-369. 
18. Kaur K, Kishan J, Bedi GK, Ahi RS. Oxidants stress and 
antioxidants in pulmonary tuberculosis. Chest 2005; 128: 397s.
19. Kwiatkowska S, Piasecka G, Zieba M, Piotrowski W,  Nowak D. 
Increased serum concentrations of conjugated dienes and 
malonlondelhyde in patients with pulmonary tuberculosis. Respire Med 
1999; 93(4): 272-276.
20. Reddy YN, Murthy SV, Krishna DR, Prabhakar MC. Role of free 
radicals and antioxidants in tuberculosis patients. Indian J Tuberc 2004; 
51: 213-218.
21. Madebo T, Lindtjorn B, Aukrust P, Berge RK. Circulating 
antioxidants and lippid peroxidation products in untreated tuberculosis 
patients in Ethiopia. Am J Clin Nutr 2003; 78(1): 117-122.



QMJ VOL.9  No.16

  

227  

2013

22. Scott GM, Murphy PG, Gemidjioglu ME. Predicting deterioration of 
treated tuberculosis by corticosteroid reserve and C-reactive protein. J 
Infect 1990; 21(1): 61-69.
23. Unsal E, Aksaray S, Koksal D, Sipit T. Potential role of interleukin-
6 in reactive thrombocytosis and acute phase response in pulmonary 
tuberculosis. Postgrad Med J 2005; 81(959): 604-607.
24. Cakir B, Yonem A, Guler S, Odabași E, Demirbaș B, Gursoy G etal. 
Relation of leptin and tumor necrosis factor alpha to body weight 
changes in patients with pulmonary tuberculosis. Horm Res 1999; 52(6): 
279-283.
25. Yuksel I, Şencan M, Dokmetaș HS, Dokmetaș I, Ataseven H, 
Yonem O. The relation between serum Leptin levels and body fat mass 
in patients with active lung tuberculosis. Endocr  Res 2003; 29(3): 257-
264.
26. Van Crevel R, Karyadi E, Netea MG,Verhoef H, Nelwan RH, West
CE et al. Decreased plasma leptin concentrations in tuberculosis patients 
are associated with wasting and inflammation. J Clin Endocrinol Metab 
2002; 87(2): 758-763.
27. Mohod K, Kumar S. Oxidants and antioxidants levels in pulmonary 
tuberculosis patients on antitubercular treatment. Biomed Res 
2012;23(3): 385-389.
28. Seyedrezazadeh E, Ostdrahimi A, Mahboob S, Assadi Y, 
Ghaemmagami J, Pourmogaddam M. Effect of vitamin E and selenium 
supplementation on oxidative stress status in pulmonary tuberulosis 
patients. Respire 2008; 13(2): 294-298.
29. Meydani SN, Han SN, Wu D. Vitamin E and immune response in 
the aged: molecular mechanisms and clinical implications. Immunol Rev 
2005; 205: 269-284.
30. Devaraj S, Jialal I. Alpha tocopherol supplementation decreases C-
reactive protein and monocyte interleukin-6 levels in normal  and type 2 
diabetic patients. Free Radic Biol Med 2000;29(8): 790-792.
31.Shen XH, Tang QY, Huang J, Casi W. Vitamin E regulates 
adipocytokine expression in a rat model of dietary-induced obesity. Exp 
Biol Med 2010;235:47-51.
32. Azzi A, Breyer I, Feher M, Ricciarelli R, Stocker A, Zimmer S etal. 
Nonantioxidant functions of α-tocopherol in smooth muscle cells. J Nutr 
2001; 131:378s-381s.
33. Aaai A. Molecular mechanism of α-tocopherol actin. Free Radic 
Biol Med 2007; 43: 16-21.


