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Abstract
    The aim of this study was to determine the effect of  oral glucosamine treatment that had prescribed to knee OA patients on the serum IFN-γ and  IL-4.This study was included 40 patients had knee osteoarthritis on regular oral glucosamine.20 patients had osteoarthritis on acetaminophen only without glucosamine treatment (1stcontrol) and 20 healthy control peoples (2ndcontrol), their age ranged 40-67 and of both sex .Blood samples were taken from all groups and serum values of IFN-γ and IL-4   were measured by ELIZA technique.

     Statistical analysis was done using the SPSS computing program at (p<0.05) the  level of significant. The result showed that the  concentration of  IFN-γ and  IL-4  in OA patients on glucosamine were significantly lower (p<0.05) than that of both OA patients without  glucosamine treatment and healthy group. However, it was significantly higher (p<0.05) in OA without glucosamine treatment as compared with healthy group. The conclusion was glucosamine treatment  can reduced the pro-inflammatory cytokines IFN-γ, IL-4 level in OA patients even below that of healthy control group. 

فعالية استخدام الكلوكوزامين على تحوير بعض المتغيرات المناعية لمرضى التهاب مفصل الركبة الضموري.

الخلاصة
     كان الهدف من هذه الدراسة هو معرفه تأثير الكلوكوز امين الفموي الذي يوصف للمرضى الذين يعانون من التهاب الضموري لمفصل الركبة  على تركيز كلا من    IL-4,IFN- γ في الدم .شملت هذه الدراسة 40 مريضا لديهم هذا المرض ويتناولون الكلوكوز امين و10 لديهم المرض ويتناولون الاستامينوفين وليس الكلوكوز أمين و20 شخصا أصحاء ولا يعانون من أمراض مزمنة وكانت الاعمار تتراوح بين67 – 40 ومن كلا الجنسين .تم سحب عينات من الدم من جميع المجاميع المدروسة وقياس تراكيز كلا من IL-4 وكذلك IFN - γ  حسب تقنيه .ELIZAتم التحليل الاحصائي باستخدام النظام SPSS واعتبار قيمه P<0.05 قيمه احصائيه ذات فروقات معنوية . اظهرت النتائج بأن تركيز كلا من  γ - IL-4, INFللمرضى الذين يعانون من التهاب الضموري لمفصل الركبة ويتناولون الكلوكوز امين اقل وبكثير من كلا من  أولئك الذين يتناولون الاستامينوفين وكذلك اقل من الاصحاء بالاضافه لذلك وجد ان تركيز كلا من γ IFN- و IL-4  للمرضى الذين يعانون من التهاب مفصل الركبه الضموري ولا يتناولون الكلولوز امين اعلى بكثير من الاشخاص الاصحاء .نستنتج من ذلك فعاليه الكلوكوز امين على خفض تركيز السيايتوكينات المواليه للالتهابات .
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Introduction
O

steoarthritis (OA),  is a degenerative disease of the joints causing degeneration of joint cartilage and formation of bony spurs[1]. Trauma to the joints, repetitive occupational usage, and obesity are risk factors. Treatment of OA included non pharmacological treatments- such as patient education and information access and Exercise- and Pharmacological treatments acetaminophen, selective and non-selective non-steroidal anti-inflammatory drugs [2]. 

     In recent years, the effect of glucosamine, a substrate of cartilage, on knee OA has been suggested in many reports demonstrating that it promotes and maintains healthy cartilage, tendons and other connective tissues in the body. This is done by acting as building block for these materials and it also inhibits the production of enzymes that destroy the cartilage[3]. In early osteoarthritis there is an increase in the production of structural molecules such as aggrecan and collagen, but this is matched by increased catabolism by proteases under the influence of cytokines [4]. In vitro, addition of glucosamine to chondrocyte cultures increases aggrecan synthesis [5]. It is possible that glucosamine causes an anti-inflammatory effect, and this may explain its claimed pain-relieving ability in arthropathies [6]. .in vitro studies indicate that glucosamine stimulates proteoglycan synthesis and possesses mild anti-inflammatory properties [7]. It is also safer than other anti-inflammatory drugs [4].In a randomized controlled trial, comparing glucosamine to placebo in diabetic elderly patients, there was no difference in terms of their diabetic control or long-term sugar levels as determined by serum HbA1c levels. This suggests that Glucosamine is safe for type-II diabetic patients [8].  

Mechanism of Action (pharmacodynamic):

           Glucosamine sulfate (GS) is a supplemental form of G 6-P, the starting point in the synthesis of structural proteins and other important macromolecules. Treatment with GS is aimed at normalizing biosynthesis of the substrates required to restore the functional ability of a joint[9] GS does this by stimulating proteoglycan synthesis, inhibiting the degradation of proteoglycans and stimulating the regeneration of damaged cartilage. GS may also promote the incorporation of sulfur into cartilage [10].
Relationship  between Cytokines and Glucosamine: 
     Cytokines are necessary for the stimulation of T and B lymphocytes. Antigen presenting cells secrete IL-1 which enhances T cell activation. Th2 cells produce, amongst other cytokines, IL-2 and IFN-γ which stimulate cytotoxic cells and macrophages leading to cell- mediated immunity. By contrast TH2   cells produce IL-4 and IL-10 which stimulate B cells and antibody production. IFN-γ inhibits the proliferation of TH2cells whereas IL –10 inhibits the development and activity of TH1 cells [12]. By affecting the innate immune system, GAGs might also indirectly affect the adaptive immune system by interfering with immune regulation. GlcN is an essential component of GAGs which, when linked to proteins, form proteoglycans present as amorphous extra-cellular matrix (ECM) in bone and cartilage as heparan sulfate, keratan sulfate and hyaluronic acid [13]. Ingested GlcN might beneficially affect cartilage healing processes [14]. By inhibition of catabolic cytokines, as suggested in a recent report showing that D-glucosamine (GlcN) inhibits the effect of destructive pro-inflammatory cytokines on chondrocytes in vitro [15]. Glucosamine has been shown to act on chondrocytes to prevent the interleukin1- ß (IL-1ß)-mediated cellular responses, such as production of nitric oxide (NO)  and prostaglandin E2 and suppression of galactose-ß-1,3-glucuronosyltransferase, a key enzyme for GAGs synthesis [16]. GAGs and their monomer derivatives, such as D-glucosamine (GlcN) and N-acetyl-D glucosamine (GlcNAc), have been shown to be effective in animal models of OA and in the treatment of patients with OA[17] . It is generally believed that GAGs and their derivatives, when added to the diet, act by their nutritive effects as building blocks for glucosaminoglycans (GAGs) present in connective tissue, cartilage and bone. Data from a number of studies, however, suggest that some of the beneficial effects of  GAGs  and their derivatives, in addition to their role in connective tissue metabolism and turnover, are induced by their anti-inflammatory activity. Thus, GAGs  have been shown to suppress neutrophil function [18]. More recently, GAGs were shown to interfere with the production and function of inflammatory chemokines [19]. 
Patients, Materials and Methods
     This study was involve forty patients their mean  age were 54.2±8.5 years and mean weight was 87± 11.6 kg   had knee OA who had grad 2+ of OA were diagnosed by clinical examination as well as by X-ray in  A-P and lat. View  and   on glucosamine tablet treatment for at least one month up to two  years, on regular schedule of administration and  the dosage of the medication was 1000-1500 mg/day, twenty  patients their mean age was55.4± 7.3 years  and their mean weight was 87.5±8.1 Kg , also had knee OA also diagnosed by clinical examination as well as by X-ray,  on Acetaminophen and not on glucosamine as 1.st control  and twenty healthy  subjects their mean age was 53.8±8.4 years and their mean weight was 88.5±7.3  Kg ,  as 2.nd control. All of the patients, were free from other chronic diseases, and had knee pain for at least 6 months, their permission and agreement were insured for being enrolled in the study. All the patients were free from other chronic diseases, and they were  no previous history of other type of arthritis such as septic arthritis or Rheumatoid arthritis  .Venues blood samples (3mls) was taken from of the patients by sterile syringes and drained  into sterilized plane glass tubes. Sera were obtained from blood samples by centrifugation for 15 min. at 3000rpm. Sera were placed then in another glass tubes which were sterilized previously by autoclaving and kept in a deep freeze at -20 ºC. The principle of the assay, kit contain, reagent preparation and ELISA testing protocol were the same for both of the above study parameters (IFN-γ and IL-4). However, specific antibodies were used accordingly.

       General prenciple of ELISA TEST:
    It is a solid phase sandwich ELISA (Enzyme Linked Immunosorbent Assay). It utilizes monoclonal antibody (capture antibody) specific for human (IFN-γ or  IL-4)coated on a 96-well plate. Standards and samples are added to the wells, and any human (IFN-γ or IL-4) present binds to the immobilized antibody.The wells are washed and biotinylated polyclonal anti-human (IFN-γ or  IL-4) antibody (detection antibody) is added. After a second wash, avidin-horseradish peroxidase (avidin-HRP) is added, producing an antibody-antigen-antibody sandwich. The wells are again washed and a substrate solution is added, which produces a blue color in direct proportion to the amount of human (IFN-γ or  IL-4)present in the initial sample. The stop buffer is then added to terminate the reaction. This results in a color change from blue to yellow. The wells are then read at 450 nm.
Result
Sera level of IFN-γ in OA glucosamine treated, glucosamine, untreated patients and healthy control groups:
       The mean level of IFN-γ in the serum of treated  group was significantly lower (p<0.05) than that of both glucosamine untreated OA group and  healthy group controls. The mean level of IFN-γ in glucosamine untreated group was significantly higher (p<0.05) than that of healthy control group. as summarized in this figure:
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Figure 1 Sera levels of IFN-γ (pg/ml) in OA glucosamine treated, glucosamine untreated patients groups and healthy control group.
 * significant different between glucosamine treated group  and both glucosamine un treated and healthy control groups. 

** significant different between glucosamine un treated and healthy control group.
Sera level of IL-4  in OA glucosamine treated, glucosamine, untreated patients and healthy control groups:
    The mean level of IL-4 in the sera of glucosamine treated group was significantly lower (p<0.05) than that of both glucosamine untreated group and  healthy control. The mean level of IL-4 in glucosamine untreated group was significantly higher (p<0.05) than that of healthy group.  
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Figure 2 Sera levels of IL-4 (pg/ml) in OA glucosamine treated, glucosamine untreated patients groups and healthy control group.
 * significant different between glucosamine treated group  and both glucosamine un treated and healthy control groups. 

** significant different between glucosamine un treated and healthy control group.
Discussion
   The improvement in pain in all patients who had  administered  glucosamine occurred within the first 3 months of treatment ,this agrees with Muhammed, M. (2008). Who proved that  randomized double blind, placebo control parallel study showed that glucosamine sulfate (500mg) thrice daily over 6 weeks produced a significant improvement in the symptoms of osteoarthritis of knee.
  The high sera level of IFN-γ in OA glucosamine untreated patients may be due chronic inflammation of OA During  inflammation, cytokine interactions result in monocyte chemotaxis to the site of inflammation. The cytokines known to mediate chronic inflammatory processes participating in the inflammation and IFN-γ is one of these cytokines[21]. Glucosamine treatment was able to reduce   the sera level of IFN-γ in OA treated patients. This finding reflected the ability of glucosamine to suppress the secretion of  IFN-γ in the serum of OA patients. Glucosamine  inhibits CD4, T-cell proliferation, the generation of alloreactive cytotoxic T lymphocytes (CTLs), the secretion IFN-γ and interleukin-5  in primary mixed lymphocyte cultures[22].
     It is believed that cytokines and growth factors play an important role in the pathophysiology of OA, IL-4 is one of the three (IL-4,IL-10 and IL-13) anti-inflammatory cytokines that are increased in OA patients and  mediate chronic inflammatory process. Therefore, the level of IL-4  in glucosamine untreated group was higher than that of healthy control group. While, the level of IL-4  in  the sera of glucosamine treated  group was lower than that of both glucosamine untreated group and  healthy control group. The production of Th2 cytokines, such as IL-4 and IL-5, was significantly decreased after in vitro administration of glucosamine, which suggest that glucosamine might be a useful immune modulator agent [23].
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