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Abstract 

This study is conducted to detect H. pylori IgG and IgM antibodies by different serological 

techniques (Immunochromatography test for rapid H. pylori IgG antibodies detection and 

enzyme linked immunosorbant assay test for H. pylori IgM antibodies detection). One hundred 

and twenty five dyspeptic patients are subjected to esophageal gastroduodenoscopy at the 

Endoscopy Unit at Baghdad Teaching Hospital from 10/1/2013 to 8/1/2014. Venous blood 

samples are collected from each patient. This study recorded, (89%) sensitivity for each of IgM 

Test by ELISA kit and Rapid IgG Test by Immunochromatography kit, but Rapid IgG Test has 

more specificity (85.64%) than IgM Test (80.8%).The higher prevalence 31.2% of H. pylori IgM 

antibodies observed among age group (21-40) years, whereas the IgM showed a slight rise 2.4% 

from the (10-20) years age group as acute H. pylori infection, although statistically there is a non-

significant (P ≥0.05) association between H. pylori IgM antibodies and gender, but the females 

(32%) were more affected than males (27.2%). Also recorded significant (P ≤0.05)  association 

between chronic H. pylori infection and gender (male 45% and female 55%), and highly 

significant association of blood groups phenotypes and Rh factor with H. pylori infection 

recorded by rapid IgG test (P ≤0.01), as the seropositivity of H. pylori according to rapid IgG test 

was (35, 15, 0 and 50) % for (A, B, AB and O) patients respectively, and (85and 15) % for Rh+ 

and Rh- patients, respectively. 
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  لخصوال

اخخببر الاسخشزاة هخخلفت حقٌٍبث حشخٍص هصلٍت ببسخخذام IgM و  IgG لكشف عي الاجسبم الوضبدةلقذ أجزٌج هذٍ الذراست ل 

للكشف عي  وفحص الاهخشاس الوٌبعً الوزحبظ ببلاًشٌن  IgGللكشف عي الأجسبم الوضبدة H. pylori ـ لسزٌع   ((IgGالوٌبعً 

فً وحذة الوٌبظٍز فً هسخشفى  حٌظٍز الوعذة و القىلىى عٌٍت دم لوزضى  حعزض هبئت و خوست وعشزٌي .IgMالاجسبم الوضبدة

 Rapidو IgMحن جوع عٌٍبث هي الذم الىرٌذي هي الوزضى. سجل الاخخببرٌي  ، 8/1/2014إلى  10/1/2013خعلٍوً هيبغذاد ال

IgG (89ًسبت الحسبسٍت ًفسهب,)%  فً حٍي سجل اخخببرIgG ( اعلى هي اخخببر85.64السزٌع ًسبت خصىصٍت )% IgM 

( سٌت، وارحفبعب 40-21٪ للبكخزٌب عٌذ الفئت العوزٌت )IgM 31,2 الذراست ًسبت أعلى هي الأجسبم الوضبدة. أظهزث (80.8%)

والجٌس IgM هٌبك ارحببط بٍي لن ٌكي ( سٌت كبصببت بكخٍزٌت حبدة، إحصبئٍب  20-10٪ للفئت العوزٌت هي ) 2,4عفٍفب بٌسبت 

(05,P≥ 0)،  هي الٌبحٍت  أٌضب ارحببط هعٌىٌبً . سجلج الذراست(٪ 27,2)الذكىر  كبًىا أكثز اصببت هي (٪ 32)ولكي الإًبد

للغبٌت هي الٌبحٍت الاحصبئٍت بٍي ( و ارحببط هعٌىٌبً ≥ 0,05P، )٪(55٪ والإًبد 45ٌس )الذكىرالاحصبئٍت بٍي الاصببت الوشهٌت والج

(، كوب اى إٌجببٍت الوصل P ≤ 0,01) Rapid IgG Test سجلهبهع الاصببت ببلبكخٍزٌب الحلشوًٍت الخً  Rhفصبئل الذم وعبهل

( هي الوزضى على  Oو  A  ،B  ،AB) ـ( ٪ لل 50و  0،  15، 35كبى ) Rapid IgG Testللبكخٍزٌب الحلشوًٍت وفقب لاخخببر 

 ، على الخىالً.-Rh و +Rh( ٪ للوزضى 15و85الخىالً و ) 

IgM,IgG :ة الأجسبم الوضبد اخخببر الإلٍشا, البكخزٌب البىابٍت الحلشوًٍت, الكلوبث الوفخبحٍت  

Introduction 

   Helicobacter pylori (H. pylori) is the main causative agent of gastrointestinal diseases including 

chronic gastritis, peptic ulcer associated disorders, gastric and duodenal carcinomas leading to 

morbidity and mortality in humans [1,2]. H. pylori has been ranked as a class I carcinogen by the 

  

 البحذ هسخل هي رسبلت الوبجسخٍز للببحذ الثبًً
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   International Research Agency on Cancer [3]. Once individual acquired the infection, H. pylori elicits a 

strong local and systemic humoral and cellular immune response, but it is not able to eliminate this 

bacteria [4]. The immune response to H. pylori include many factors produced by gastric mucosa that 

limit the proliferation of bacteria like gastric acidity, lactoferrin, beta – defensin [5] and Toll-like 

receptors-2 that presents on the surface of gastric epithelial cells and can recognize pathogen [6]. IgG 

antibodies is only a marker for a "chronic" infection with this bacterium and therefore no indicator of 

the time of acquisition of the infection, specific IgM antibodies are a more specific marker for a 

recently acquired infection with H. pylori [7].  

  Serological diagnosis simplest and least expensive, non –invasive method for IgG and or IgA 

antibodies, latex agglutination methods are quick tests, useful for screening purposes. ELISA based 

tests accurately quantities the amount of antibody (titer) present and are promising tool for assessing 

the efficacy of H. pylori eradication treatment, also for rapid office– based serologic test, using 

immunochromotography (ICM), and the immunoblott for the diagnosis of H. pylori [8]. Measurement 

of specific antibodies in serum has been used as non-invasive method by which H. pylori infection is 

detected [9].  

This study is aimed to detection the frequency of H. pylori IgM and IgG antibodies to determine 

prevalence of acute and chronic infections in dyspeptic patients, using different serological methods 

and determine the relationship between the presence of these antibodies and some factors such as 

(gender, age, blood group phenotypes and Rh factor). 

Materials and Methods 

A total of 125 dyspeptic patients representing different age groups from both sexes. They underwent 

diagnostic upper gastrointestinal endoscopy at Endoscopy Department of Baghdad Medical City in 

Baghdad, Iraq at a period between 10/1/2013 to 8/1/2014.Informed written consent was obtained in 

advance from each patient includes sex, age, smoking, alcohol consumption and others.  

Five milliliters of venous blood were taken in dry - sterile tube from each patient for serological tests. 

After clotting, the sera were obtained by centrifugation for 10min at 3000rpm, then divided into 

aliquots and stored at -20

C until use

 
[10] for IgM test. Also whole blood samples were collected in 

tubes containing EDTA for plasma separation to use it in Rapid IgG Test. 

Serological Tests 

1. IgM Test  

Bioelisa Helicobacter IgM is an ELISA test for quantitative and qualitative of IgM antibodies specific 

to H. pylori in human serum. It’s based on an enzyme immuno assay technique with partially purified 

H. pylori bacteria antigen absorbed on a microplate and a detection antibody labeled with horse radish 

peroxidase (HRP). The procedure is conducted as manufacturer; Enzyme Linked Immunosorbent 

Assay (ELISA) Kit (Biohit /Finland). 

2. Rapid IgG Test 

The rapid IgG test according to Immunochromatography test (ICT) Kit (Abon biofarm /UK) instructions. 

Statistical Analysis 

The Statistical Analysis System- SAS [11] was used to find the effect of different factors on study 

parameters. Chi-square test was used to compare between percentages in this study. The efficacy of the 

tests was determined by calculating the sensitivity and specificity of each test.  

Results and Discussion 

1. IgM Detection 

In this study, H. pylori specific IgM concentration was determined by ELISA method. 

As shown in Table (1), out of 125 patients 74 (59.2%) were seropositive for IgM antibody, the higher 

prevalence of acute infection 18.4%  was seen in age group (31-40) years followed by age group (21-

30) years (12.8%), the IgM showed a slight rise from the age groups (10-20) and 71≥ years (2.4%), 

also results revealed that the females 32% were more affected than males 27.2 % according to IgM 

ELISA test as acute infection. Also the sensitivity and specificity of this test were (89.21 and 80.8) %, 

respectively. 
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Table (1): Distribution of Dyspeptic Patients According to H. pylori IgM Seropositivity according  

           To age and sex 

* (P≤0.05), ** (P≤0.01). 

 

These results are similar to which reported by [12] who found that 62.7% were seropositive for IgM. 

Our results were different from that of [13-14-16] who found that patients were positive for IgM 

antibody (20,22.2,20.4and 21.1)%, respectively. This difference may be due to difference in nutritional 

behavior, socioeconomic status, water supply, educational level and environmental condition or others. 

In this test the higher percentage of infection observed among age group (31-40) years followed by age 

group (21-30) years, the IgM showed a slight rise from the ≤ 20years age group. 

Similar results recorded by [14] who found that the peak of infection among (31-40) years and showed 

a slight rise of IgM from the (10-20) years age group, also [17] found that the peak age of infection 

among (20-29) years and [15] found the lowest level of IgM was found among those ≤19 years. This 

high percent may be due to the infection associated with low socioeconomic status, poor hygiene and 

overcrowding [18]. 

Different results recorded by [16] who found that the higher percentage of infection observed among 

age group (15-30) years, but [15] recorded the highest level of IgM antibodies among the age group 

50≥ years 19. Bakri, M.M. [19] recorded different results; the sensitivity and specificity of IgM test 

(ELISA) (94 and 93) %, respectively. 

On the other hand our study showed that the females were more affected than males, but statistically 

there was no significant correlation between H. pylori antibodies and gender (P ≥0.05). 

Our result was similar to [16,20] who found there was no significant difference between males and 

females for H. pylori antibodies. 

In contrast, [21] found that the prevalence was significantly higher in boys. However, IgM antibody 

detection may reflect whether or not an acute infection exists [22]. 

2. Rapid IgG Test 

Table (2) shown that, 80% of tested patients were positive (male 45% and female 55%), the 

seropositivity of  H. pylori according to this test (35, 15, 0 and 50) % for (A, B, AB and O) patients, 

respectively, and (85 and 15) % for Rh+ and Rh- patients, respectively. Sensitivity and specificity of 

this test were (89.36 and 85.64) %, respectively. Results showed a significant association between H. 

pylori infection and gender, as P-value ≤ 0.05 and highly significant association of blood groups 

phenotypes and Rh factor with H. pylori infection recorded by ICT, as P-value ≤ 0.01.  

 

 

 

 

 

 

Total Patients 

(%) 

Total of 

Negative 

(%) 

Total of Positive 

(%) 

No. patients IgM (+ve) Age groups 

(years) Female Male 

10 (8.0) 7(5.6) 3(2.4) 3 0 10-20 

20 (16.0) 4(3.2) 16(12.8) 11 5 21-30 

28 (22.4) 5(4.0) 23(18.4) 10 13 31-40 

22 (17.6) 12(9.6) 10(8.0) 8 2 41-50 

18 (14.4) 8(6.4) 10(8.0) 5 5 51-60 

18 (14.4) 9(7.2) 9(7.2) 3 6 61-70 

9 (7.2) 6(4.8) 3(2.4) 0 3 71˃  

0.0355 

(4.371*) 

0.1794 

(1.604 NS) 

0.0283 (4.683*) --- --- P-value 

(χ2) 

125 

(100) 

51 

(40.8) 

74 

(59.2) 

40 (32%) 34 (27.2%) Total 

--- 0.0027 (7.024 **) 0.672 (1.027 NS) P-value(χ2) 

60.81% PPV 89.21% Sensitivity 

69.21% NPV 80.8% Specificity 
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Table (2): Rapid H. pylori IgG Test Seropositivity According to Gender, ABO Blood Groups and Rh Factor 

in Dyspeptic Patients.                   

Total No. patients IgG (%) Characteristic 

-ve +ve 

 Sex 

55 10(40) 45(45) Male 

70 15(60) 55 (55) Female 

125 25(20) 100(80) Total 

--- 0.0137 0.0439 P-value 

--- 7.034 ** 4.601 * χ2- value 

 Blood groups 

45 10 (40) 35 (35) A 

20 5(20) 15 (15) B 

0 0 (0) 0 (0) AB 

60 10 (40) 50 (50) O 

125 25 100 Total 

--- 0.0035 0.00028 P-value 

--- 9.612 ** 10.519 ** χ2- value 

105  20 (80) 85 (85) Rh+ 

20 5 (20)  15 (15) Rh- 

125 25 100 Total 

--- 0.0019 0.0017 P-value 

--- 12.473 ** 13.538 ** χ2- value 

  89.36% Sensitivity 

  85.64% Specificity 

  82% PPV 

  80% NPV 

* (P≤0.05), ** (P≤0.01). PPV (Positive Predictive Value) NPV (Negative Predictive Value) 

Similar results recorded by [23] found that 74.4% of tested patients were positive. Similar results also 

recorded by [24] recorded 64.8% seropositive patients 40.8% were male and 59.2% female, and he 

found that the seropositivity of H. pylori according to ICT were (32, 19.5, 6.7 and 41.8) % for (A, B, 

AB and O) patients, respectively, and (92.5 and 7.5) % for Rh+ and Rh- patients, respectively; but 

there is no significant differences in the frequency of ABO blood groups in seropositive patients. 

Treepongkaruna et al., [25] and Rahman et al., [26] recorded another result 96% and 93.2% of tested 

patients were positive, respectively. Sharma et al., [27] recorded that the sensitivity and specificity of 

rapid IgG test are (96 and 95) %, respectively. 

The H. pylori rapid antibody test addresses challenges related to ELISA as it is simple to test, has short 

test time (less than 30 min), does not require laboratory equipment or electricity supply, and use whole 

blood, plasma or serum as diagnostic sample [7]. 

Laboratory – based serologic testing using ELISA technology to detect IgM antibodies and ICT to 

detect IgG antibodies against H. pylori is inexpensive, noninvasive, and well –suited to primary care 

practice. Thus a positive IgG antibody test for H. pylori indicates a marker for infection rather than an 

indicator for active infection. While a positive IgM antibody test for H. pylori indicates a marker for an 

active infection. 

References 

1. Black, J.G. (2004). Microbiology Principles and exploration. (6th edn), John Wiley & Sons, USA. 

2. Baik, S.J., Yi, S.Y., Park, H.S. and Park, B.H. (2012). Seroprevalence of Helicobacter pylori in female 

Vietnamese immigrants to Korea. World J. Gastroenterol. 18(6): 517-521. 

3. Ferreira, A.C., Isomoto, H., Moriyama, M., Fujioka, T., Machado, J.C. and Yamaoka, Y. (2008). 

Helicobacter and gastric malignancies. Helicobacter 13(Suppl. 1):28-34. 

4. Perez-Perez, G.I., Dworkin, B.M., Chodos, J.E. and Blaser, M.J. (1988). Campylobacter pylori 

antibodies in human.Ann.Intern.Med. 109:11-17. 

5. Frye, M., Bargon, J., Lembcke, B., wagver, T.O. and Gropp, R. (2000).Differential expression of 

human alpha and beta defensins mRNA in gastrointestinal epithelia. Eur.J.Clin.Investig. 30:695-701. 

6. Mandell, L., Moran, A.P., Cocchiarella, A., Houghton, J.M., Taylor, N., Fox, J.G., Wang, T.C. and 

Kurt-Jones, E.A. (2004). Intact gram negative H. pylori, H. felis and H. hepaticus bacteria activate 

innate immunity via toll like receptor 2 but not toll like receptor 4. Infection and immunity. 72:6446-

6454.  

7. Lanciers, S., Despinasse, B., Mehta, D.I. and  Blecker, U. (2013). Increased susceptibility to 

Helicobacter pylori infection. 

http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Suporn+Treepongkaruna&sortspec=date&submit=Submit
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22S.%20Lanciers%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22B.%20Despinasse%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22D.%20I.%20Mehta%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22U.%20Blecker%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/gmt/ivsl/citeseer/citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.279.8898
http://libhub.sempertool.dk.tiger.sempertool.dk/gmt/ivsl/citeseer/citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.279.8898


Journal of Biotechnology Research Center                            Vol. 10 No.1  2016   

 

9 
 

8. Crabtree, L.E., Shallcross, T.M., Heatley, R.V. and Wyatt, J.I. (1991). Evaluation of commercial 

ELISA for serodiagnosis of Helicobacter pylori infection. Jour. of Clini. Path. 44: 326-328. 

9. Crabtree, J.E., Mahony, M.J., Taylor, J.D., Heatley, R.V. and Littlewood, J.M. (1991). Immune 

responses to Helicobacter pylori in children with recurrent abdominal pain. J. Clin. Pathol. 44(9): 768-

771. 

10. Kaore, N.M., Nagdeo, N.V. and Thombare, V.R. (2012). Comparative Evaluation of the Diagnostic 

Tests for Helicobacter pylori and Dietary Influence for Its Acquisition in Dyspeptic Patients: A Rural 

Hospital Based Study in Central India. J. Clin. Diag. Res. 6(4): 636-641. 

11. SAS. (2010). Statistical Analysis System, User's Guide. Statistical. Version 9.1th ed. SAS. Inst. Inc. 

Cary. N.C. USA. 

12. Mubashir, A.K. and Hani, O.G. (2007) Helicobacter pylori infection in asymptomatic subjects in 

Makkah, Saudi Arabia. J. Pak. Med. Assoc. 57(3):114-116. 

13. Siekmann, J.H., Allen, L.H., Watnik, M.R., Nestel, P. and Neumann, C.G. (2003) Titers of antibody to 

common pathogens: relation to food based interventions in rural Kenyan schoolchildren. Am. J. clin. 

Nutr. 77 (1):242-249. 

14. Nwodo, E.N., Yakubu, S.E., Jatau, E.D. and Yabaya, A. (2009). Seroprevalence of Helicobacter pylori 

Infection in Patients with Gastritis and Peptic Ulcer Disease in Kaduna, Kaduna State, Nigeria. Afr. J. 

Bas. & Appl. Sci. 1 (5-6): 123-128. 

15. Al-Windi, A., Hussain, A.H. and Salih, N. (2013). Seroprevalence of anti-Helicobacter pylori 

antibodies in population of Sulaimani governorate/Kurdistan Region/Iraq. Journal of Zankoy 

Sulaimani- Part A (JZS-A).15(3):175-185. 

16. Elhag, W.I. and Ali, L.E. (2014). Frequency of H. pylori Antibodies among Patients with 

Gastrointestinal Symptoms Attending Khartoum Teaching Hospital- Sudan. SOJ Microbiol. Infect. Dis. 

2(1):1-5. 

17. Mahdi, B.M. (2009). Systemic Humoral Anti Helicobacter pylori Immune Response in Dyspeptic 

Patients. AL-Kindi College of Medicine Department of Microbiology University of Bagh .Iraq. 

Postgraduate Med. J. 8(2):153-158. 

18. Cherian, S., Forbes, D., Sanfilippo, F., Cook, A. and Burgner, D. (2008). Serodiagnosis of Helicobacter 

pylori evolution of rapid miniapurized immunochromatographic test. Med. J. 8: 438-415. 

19. Bakri, M.M. (2012). Evaluation of non-invasive diagnostic tests for Helicobacter pylori infection in 

symptomatic patients and healthy volunteers. Department of Microbiology, Jazan University, Saudi 

Arabia. Pak. J. Physiol. 8(2):10-12. 

20. Mirghani, Y.A., Salah, A.M. and Fedial, S.S. (2002). Detection biochemical andimmunological 

characterization of H. pylori in Sudanese patients with gastro duodenal inflammation. M.Sc. Thesis 92-

U. Khartoum. 

21. Leandro, L.S.V., Hernandez, G.M., Torroba, A.L., Sanchez, M.F. and Leandro, S.E. (2005). 

Helicobacter pylori infection in the child population in Spain: Prevalence, related factors and influence 

on growth. An. Pediatr. (Barc) 63(6): 489-494. 

22. Perez-Perez, G.I., Sack, R.B., Reid, R., Santosham, M., Croll J. and Blaser, M.J. (2003). Transient and 

Persistent Helicobacter pylori Colonization in Native American Children. J. Clin. Microbiol. 41: 2401-

1407. 

23. Hackelsberger, A., Schultze, V., Peitz, U., Günther, T., Nilius, M., Diete, U., Schumacher, M., 

Roessner, A. and Malfertheiner, P. (1998). Performance of a Rapid Whole Blood Test for Helicobacter 

pylori in Primary Care: A German Multicenter Study.  3(3): 179-183. 

24. Jaff, M.S. (2011). Relation between ABO blood groups and Helicobacter pylori infection in 

symptomatic patients. Clin. Exper. Gastroenterol. 4:221–226. 

25. Treepongkaruna, S., Nopchinda, S., Taweewongsounton, A., Atisook, K., Pienvichit, P., Vithayasai, 

N., Simakachorn, N. and Aanpreung, P. (2006). A Rapid Serologic Test and Immunoblotting for the 

Detection of Helicobacter pylori Infection in Children. Oxford Journals, Med.J. Trop. Pediatr. 
52(4):267-271.  

26. Rahman, S.H.Z., Azam, M.G., Rahman, M.A., Arfin, M.S., Alam, M.M., Bhuiyan, T.M., Ahmed, N., 

Rahman, M., Nahar, S. and Hassan, M.S. (2008). Non-invasive diagnosis of H pylori infection: 

Evaluation of serological tests with and without current infection marker CIM. World J. Gastroenterol. 

14(8): 1231-1236. 

27. Sharma, T.K., Young, E.L.,  Miller, S. and Cutler, A. F. (1997). Rapid, new method for detecting 

serum IgG antibodies to Helicobacter pylori. Clin. Chem. 43 (5): 832-836. 

 

http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Suporn+Treepongkaruna&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Suporn+Treepongkaruna&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Supujchara+Nopchinda&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Supujchara+Nopchinda&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Aruchalean+Taweewongsounton&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Aruchalean+Taweewongsounton&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Kanit+Atisook&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Kanit+Atisook&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Paneeya+Pienvichit&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Niyada+Vithayasai&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Niyada+Vithayasai&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Nipat+Simakachorn&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Nipat+Simakachorn&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Prapun+Aanpreung&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/search?author1=Prapun+Aanpreung&sortspec=date&submit=Submit
http://tropej.oxfordjournals.org.tiger.sempertool.dk/content/52/4/267#target-4
http://tropej.oxfordjournals.org.tiger.sempertool.dk/content/52/4/267#target-4
http://tropej.oxfordjournals.org.tiger.sempertool.dk/content/52/4/267#target-4
http://tropej.oxfordjournals.org.tiger.sempertool.dk/content/52/4/267#target-4
http://tropej.oxfordjournals.org.tiger.sempertool.dk/content/52/4/267#target-4
http://www.clinchem.org/search?author1=Tarun+K.+Sharma&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Eugene+L.+Young&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Sherry+Miller&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Alan+F.+Cutler&sortspec=date&submit=Submit

