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Abstract
Objective: is to assess the effect of chronic use of indomethacin (nonsteriodal anti inflammatory drugs) on the level of serum potassium, among patients that use the drug for more than one year continuously Setting: The study was conducted in out patients department of rheumatology & physiotherapy ii Al salaam education hospital in Mosul during the period from November 2005 to April 2006. Participants: Forty patients (24 male & 16 female) suffering from different rheumatological diseases (RA, OA… etc) using indomethacin as a treatment (25-50mg 2 to 3 times daily) in a continues pattern for one year.

In addition to that there were thirty-four individual (23 male & 11 female) within the same age group, and on no drug treatment of any kind, having the same investigation and regarded as a control group.

Mean outcome measure: Serum potassium in the treated patients was compared with those measurements in the control group by using Duncan test.
Results: In patients using indomethacin, there was significant difference in the level of serum potassium (p<0.01) in comparison with the control case’ Significant difference in the level of serum potassium (p<0.05) was also noticed in comparison between male patients of the two groups.

No significant difference was noticed between female of the two groups.

Exclusively there was significant difference (p<0.01) in the level of serum potassium in the age group of (50-59year) among patient control.

In addition there was significant positive correlation between serum potassium concentration in patients on long term use of indomethacin and age of the patient (r=0.49) (p= 0.001).
Conclusion: chronic use of indomethcin is associated with increase level of serum potassium.

الخلاصة
ان الغاية من البحث تكمن في معرفة تأثير الاستخدام طويل الامد لعقار (اندوميثاسين وهو من الادوية المضادة للالتهابات من غير الستيرويدات) على مستوى ايون البوتاسيوم في مصل الدم وقد اجري البحث على عدد من الاشخاص (24 من الذكور و 16 من الاناث) وجميع هؤلاء استعملوا العقار لاكثر من سنة دون توقف حيث كانوا ب=يعانون من امراض روماتزمية مختلفة.
وقد اعتمد ايضاً عدد آخر من الاشخاص (23 من الذكور و 11 من الاناث) وضمن نفس الفئة العمرية للمجموعة السابقة ومن دون تعاطي أي من انواع العلاج، حيث اعتبر هؤلاء كمجموعة ضبط.

اظهرت المقارنة بين المجموعتين (استخدم اختبار دنكن) ان المجموعة التي استخدمت عقار اندوميثاسين تميزت بحصول ارتفاع في مستوى ايون البوتاسيوم في مصل الدم بالمقارنة مع مستويات مجموعة الضبط، خاصة بين فصيلي الذكور (كان الفرق بدلالة واضحة بين الفئة العمرية من 50 الى 59 سنة)، بينما لم يظهر ذلك ضمن فصيلتي الاناث من المجموعتين.

ظهر ايضاً من خلال البحث ان تلك الزيادة في مستويات البوتاسيوم تزداد بشكل ايجابي مع التقدم في العمر لدى مستخدمي عقار اندوميثاسين.

الاستنتاج البحثي يدل على ان الاستخدام طويل الامد لعقار اندوميثاسين قد يكون سبباً في ارتفاع معدلات ايون البوتاسيوم في مصل الدم.
Introduction
Indomethacin is one of the most potent nonsteroidal anti- inflammatory drugs used frequently in the management of those patients suffering from rheumatoid arthritis or osteoarthritis, also it is used in the treatment of gout(British National Formulary, 2001). It is used in a dose between 25-100 mg Bid, orally or as a suppository, t V2 = 4.5 hours, met1tibolized in the liver and excreted by urine and feces. Its main aiverse effects are headache, dizziness, agranulocytoses, hypertension, edema, profound GIT trouble and hperkalemia.(Tan & Shapiro, 1979) Indomethacin is contra indicated in pregnant or breast feeding patients, and in those known to have hypersensitivity to the drug. Active or recurrent GIT lesion or NSAIDs induced asthmatic attack, urticaria and rhinitis.
Indomethacin should administer very cautiously to patients with reduced renal reverse, cardiac dysfunction, hypertension, or condition that predispose to fluid retention or coagulation defects(Lindsley, 1999). Over all NSAIDs therapy causes a low incidence of significant complication, where GIT toxicity is by for the most common adverse effect and is generally of mild degree. Less frequent but potentially serious is renal toxicity which refer up six categories, they are renal failure, interstitial nephritis, nephritic syndrome, papillary necrosis, water retention and hyperkalemia.(Murry et al., 1995)
Normal level of serum potassium is 3.5- 5.0-m mol/l. Most of the body content of potassium located as intracellular component (98%).
Hyperkalemia can occur with intrinsic renal disease such as acute renal failure and latter stage of chronic renal failure.(Daniel & Gertz, 2004). Elevation of serum potassium above (7.5-m.mol/l) can be accompanied by serious clinical manifestation(Brook & Adames, 1999) and there will be a danger of cardiac arrest, where disturbance of potassium metabolism can impair the neuromuscular transmission throughout cardiac musculature(Henry, 2000). Treatment with glucose & Insulin cause potassium to pass in to the ICF, whoever treatment with ion exchange resin and renal dialyses may be needed.(Smith & Walker, 2001).
Aim Of The Work
It was registered that the use of indomethacin in particular can produce elevation in the level of serum potassium, and that is due to impairment of cellular reuptake of potaitiE1on by the body cells.(Cattela-Lawson, 1999). This study are concerned with the detection and evaluation of the effects of long term use of indomethacin on the level of serum potassium, and the probability of production of hyperkalemic state.
Subjects And Methods 
The study was conducted on 40 patients (24 male & 16 female), using the drug indomethacin for treatment of different rheumatological diseases such as RA, OA, myalgia, neuralgia, pain & inflammation of different Origin.Those patients were on treatment for relatively long period (> one year), and each patients was selected carefully, so that non of them was taking any medications other than indomethacin. In addition it was confirmed that all of the studied patients had no renal trouble or urinary complication. Thirty-four of healthy individuals (23 male&11 female) with in the same age group, and on no drug treatments of any kind for the last three months were also investigated and regarded as a control group. All of the individuals participating in the study have kidney that worked normally for their ages.
Method
Blood sample (3ml) was withdrawn from each subject included in the study and no tourniquet is used to avoid RBC haemolysis. Determination of serum potassium concentration was performed by using (croning-ELL- Flamephotometer. Evans-Electroselenium LTD-Halsted-Essx England) following the method recommended by (Wooton, 1974). The principle of photometry depends on spraying of the solution of the diluted serum using deionised water, and read the results against the standard of potassium (3.5-5m mol/l). Diluted serum are sprayed through an atomizer into a non luminous flame using special filter(770nm red) this become colored according to the concentration of the metal in the sample.;0]
Results
The group of patients treated with indomethacin, shows increase (p<0.01) in the level of serum potassium in comparison with the control gñ5üjE (figure l) and (Table 1). 
Male group of individual among the total shows that there was significant difference in the level of serum potassium (p<0.05) regarding those patients whom were treated with indomethacin in comparison with male subjects of the control group.(Table 1). Whereas comparison between females groups (patients and control) shows non significant little elevation in the level of serum potassium. (Table 1)
Age range of the investigated patients was 41-64 years (mean 51.40±6.6 years). Age range for subjects of the control group was 41-63 years (mean 5 1.53±0.2 years). Comparison of serum potassium concentration between control and patients as shown in the (table 2), where significant difference (p<0.0l) was noticed mainly in the age group of 50-59 years.
Relationship between ages and serum potassium concentration in control subject are noticed at (Figure 3). While the relationship between age and serum potassium concentration in patients on long term treatment with indomethacn are shown in (figure2)
Discussion
The chief culprit in the development of hyperkalemia among non steroidal anti inflammatory drugs is indomethcin (potent NSAIDs), which is quite apart from decreasing prostaglandins homeostatic function. Indomethacin can directly impair cellular potassium reuptake (Field & Gurwitz, 1999).
In this study the concentration of serum potassium was shown to be above normal levels in plenty of patients using indomethacin. The ratio of the patients having elevated serum potassium among indomethacin users was 42.5%. while it was only 17.7% among normal individual on no drug treatments (control group). And there were significant differences in comparison between the two groups. It was noticed also that the patients with advanced ages shows elevation in serum potassium and that is also correlated with indomethacrn use. This finding is in agreement with previous studies
By (Tan & Shapro, 1979) that reported several cases of hyperkalemia with indomethcin users.
The results of the carried study conclude that, indomethacin as one of the potent NSAIDs (Acetic acid derivative) can lead to potassium ion trapping out side the cells especially in the presence of inflammation where there will be weakness of the endothelial barrier, and the wider gap allows extraction of potassium toward extracellular fluid. It was reported that the more acidic form among NSAIDs (like sallicylate and indomethacin) can lead to decrease in PH of the media around the inflammatory cells and this will enhance transport of potassium across the lipid membrane to the extracellular compartments.(Black & Ellis, 1995)
Conclusion
The present study concludes the following comment. Indomethacin is one of the potent NSAIDs with many side effects especially on chronic use, so the patients on indomethacin should be monitored for the development of hyperkalemia, which can induce many undesirable consequences in the human body especially in those patients having heart diseases and diabetics.
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Table (1) Comparison of serum potassium concentration between control
and cases according to sex.

Y e N ; n Control n Cases
Male 4.17+£0.90 24 4.87+0.96

Female 438 +£0.51 16 499 +1.06
Total 424 +0.79 40 4.92 +0.99

Table (2) Comparison of serum potassium concentration between control
and cases according to age group.

- Age groups Mean + SD
(year) Control n Cases

40-49 31395 15 426 £ 1.07
50-59 4.53 £0.64 19 5.35%20.71
>60 4.96 £1.05 6 .17 £0.71
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** Significant difference from controls at p<0.01

Fig. (1) Comparison of serum potassium between patients on long-term
treatment with indomethacin and controls.
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Fig. (2) Relationship between age and serum potassium concentration in
patients on long-term use of indomethacin.
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Fig. (3) Relationship between age and serum potassium concentration in
controls.




References
Black D. Ellis GA. (1995). Why NSAIDs are so variable in their efficacy? A descriptive of ion trapping ; Annals of the rheumatic diseases: Mar1995. PP 241-243.

British national formulary (2001). (NSAIDs used for musculosceletal & Joint diseases. Published by British medical association. P 10.1.1.

Brook DP, Adames J. (1999) .Induction of sodium & potassium retention by COX inhibitors in volume depleted dogs. J.Nephrol; 10:629A 7-Henry JU,. Consumption of NSAIDs in elderly patients (2000).J. inter Med;185: 1108-1112.
Cattella-Lawson F. (1999). Effects of specific NSAIDs on potassium balance and hemodynamics.J. pharmacol. Therap; 289:735-563. 

Daniel B, Gertz B. (2004). Renal safety profile of NSAIDs, Coxi inhibitors in controlled trial. J. Arthritis Rheu; 42:34 A.
Field TS, Gurwitz Jil. (1999). The renal effects of NSAIDs in older patients, finding from epidemiological studies of the elderly AMJ. Geriatric. Soc; 47(5): 507-511.
Lindsley D Carol B. (1999). NSAIDs renal toxicity.Clinical pediatric; vol. 29. Nol: pp 10-12.
Murry MD. Block PK, Kusmik D. (1995).Acute and chronic effects of NSAIDs on glomerular filtration rate in elderly. AMJ; 310: 188-197.

Smith CAF, Walker SW. (2001). Hyperkalemia, water & potassium balance. Clinical biochemistry, Ch 2; pp 28-30.
Tan SY, Shapiro R, (1979). (Indomethacin induced PG inhibition with hyperkalemia Ann.J. Inter.Med; 90: 783-785.
Wooton IDP. (1974). Microanalyses in medical biochemistry. (5th Ed).  Churchill Iivingstone. Edinburgh & London.
PAGE  
446

