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Abstract Patients with depression have been extensively reported to be associated with the abnormality of omega-3 polyunsaturated fatty acids (PUFAs), including significantly low eicosapentaenoic acid and docosahexaenoic acid in cell tissue contents (red blood cell membrane, plasma, etc.) and dietary intake. However, more evidence is needed to support its relation. In this study, we conducted an 8-week, double-blind, placebo-controlled trial, comparing omega-3 PUFAs (9.6 g / day) with placebo, on the top of the usual treatment, in 28 patients with major depressive disorder. Patients in the omega-3 PUFA group had a significantly decreased score on the 21-item Hamilton Rating Scale for Depression than those in the placebo group (P,0.001). From the preliminary findings in this study, omega-3 PUFAs could improve the short-term course of illness and were well tolerated in patients with major depressive disorder.  2003 Elsevier B.V./ECNP. All rights reserved. Keywords: Omega-3 polyunsaturated fatty acids; Major depressive disorder; Taiwan; Fish intake; Nutrition therapy; Diet



1. Introduction WHO (World Health Organization) estimates that major depressive disorder will become the second leading cause of disability worldwide by 2020, which is only second to ischemic heart disease, and the leading cause in developing regions (Murray and Lopez, 1997). The annual prevalence of major depressive disorder shows nearly a 60-fold variation across countries (Weissman et al., 1996). It is similar to the cross-national difference in mortality from coronary artery disease, which might suggest that similar dietary risk factors could be important (Hibbeln, 1998). Based on the epidemiological data, societies with a high consumption of fish, which contain more omega-3 PUFAs,
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appear to have a lower prevalence of major depressive disorder (Hibbeln, 1998; Tanskanen et al., 2001). Polyunsaturated fatty acids (PUFAs) have been reported recently to be effective in treatment of various psychiatric disorders. A mixture of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in a high dosage was effective in a case of a pregnant schizophrenic woman (Su et al., 2001). EPA has been reported to have positive effects for patients with schizophrenia in several studies (Peet et al., 2001; Peet and Horrobin, 2002a; Emsley et al., 2002). However, one study on EPA (Fenton et al., 2001) and the arm of DHA in another study (Peet et al., 2001) showed no effect. In their preliminary trial, Stoll et al. (1999) concluded that omega-3 PUFAs could improve the 4-month course of illness in patients with bipolar disorder. We further found, from Stoll’s data, that omega-3 PUFAs seem to prevent depression but not mania among the patients with bipolar disorder (Su et al., 2000). The PUFAs are classified mainly into omega-3 (or n23) and omega-6 (or n26) groups, of which the parent
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essential fatty acid is a-linolenic acid (ALA; C18:3n23) and linoleic acid (LA; C18:2n26). As we know that cerebral cell membranes are composed of certain PUFAs, which cannot be synthesized and must be obtained from the diet. Therefore, the abnormalities of PUFA composition in cell membranes can alter membrane microstructure, and then result in abnormal signal transduction and immunological regulation. There are studies revealing abnormalities in PUFA composition may vary in different major psychiatric disorders (Chiu et al., 2003a). In depressive disorders, the major abnormality is seen as lower erythrocyte membrane omega-3 PUFAs, including significant decrease of EPA and DHA levels (Adams et al., 1996; Maes et al., 1996, 1999; Edwards et al., 1998; Peet et al., 1998). EPA monotherapy was then reported its antidepressant effect in a case of treatment-resistant major depressive disorder (Puri et al., 2002). Benefits of omega-3 PUFAs augmentation with antidepressant medications were also reported in the recent studies (Nemets et al., 2002; Peet and Horrobin, 2002b), though the dietary frequency and erythrocyte omega-3 fatty acid composition were not measured then. In addition, we suggest that the patients in the placebo group should also receive tertiary butylhydroquinone and tocopherols as they did in the omega-3 fatty acids group, to avoid the possible therapeutic effect from these compound as a confounding factor (Su et al., 2000). To provide more evidence to uncover the relation between pathogenesis in major depression and omega-3 PUFAs and then establish an efficient treatment for it, we conducted an 8-week, preliminary double-blind, placebocontrolled trial. Our hypothesis is that giving a high dosage of DHA and EPA is effective when treating depressive symptoms.



2. Method Participants were outpatients, ranging from 18 to 60 years old, referred by Taipei Medical University–Wan Fang Hospital. They were enrolled if they met the following criteria: (1) they were diagnosed with DSM-IV as major depressive disorder and had no other comorbid Axis I or Axis II psychiatric disorders, (2) they were rated over 18 on the 21-item Hamilton Rating Scale for Depression (HRSD), (3) there was no change in their medications or psychotherapy 4 weeks before the enrollment, (4) they had to be physically healthy under comprehensive evaluations of medical history, physical examination and laboratory tests, and (5) they were competent to understand the study and were given written informed consents. The Institutional Review Board of Taipei Medical University–Wan Fang Hospital has approved this research before it underwent. Before randomized grouping, all the qualified participants received single-blind placebo capsules for 1 week (in Week 21). Those who showed a decrease of 20% or more



in HRSD score (placebo responders) were excluded. After placebo-lead-in phase, participants were randomized to receive five identical gelatin capsules containing either omega-3 fatty acids or placebo (olive oil ethyl esters) twice daily in Week 0. Each capsule of omega-3 fatty acid concentrate contains 440 mg of eicosapentanoic acid (C20:5v3) and 220 mg of docosahexanoic acid (C22:6v3). All capsules, either v3 fatty acids or placebo, were vacuumed to deodorize, amended by blending with orange flavor, and supplemented with tert.-butylhydroquinone, 0.2 mg / g, and tocopherols, 2 mg / g, as antioxidants. The omega-3 fatty acid used in this study is made of the body oil of menhaden fishes, produced by China Chemical and Pharmaceutical Company in Taipei, Taiwan. We performed the 21-item HRSD and the brief adverseeffect rating in Weeks 21 (placebo-lead-in phase), 0 (baseline), 2, 4, 6, and 8. We applied dietary frequency rating scales, recorded food diary and took the blood samples for RBC omega-3 PUFA analysis in Weeks 21 and 8. Participants, receiving medications when entering this study, continued the same medications in constant dosages whether they were in the therapeutic range. The only medication allowed for addition were oral sedatives / hypnotics (lorazepam or zolpidem) for intolerable anxiety and insomnia. Participants on any antipsychotics or mood stabilizers are excluded in this study. Data were analyzed with the SPSS statistical software. The effect of the addition of omega-3 PUFAs was examined by repeated-measures analysis of variance with time as repeated factor, treatment (placebo or omega-3 PUFAs) as independent factor, and clinical data (age, onset of age, body mass index, duration of current episode, numbers of previous depressive episodes, duration of antidepressant treatment before enrollment, dose of antidepressants at inclusion, and RBC omega-3 PUFA compositions) as covariates. Treatment differences in the score of severity were assessed by Mann–Whitney test (Wilcoxon signed rank test). The difference is considered statistically significant if P value is equal to or greater than 0.05.



3. Results Thirty-two patients were enrolled in this study, but four were excluded at the stage of placebo lead-in. Twentyeight patients were randomized to either omega-3 PUFAs (n514) or placebo (n514), while 22 patients (12 of the omega-3 group and 10 of the placebo group) completed this 8-week study. Six patients dropped out prior to Week 8. Of the six, two received omega-3 (one was lost in follow-up and the other was lost due to noncompliance), and four received placebo (three were lost in follow-up and the other was lost due to noncompliance). Table 1 shows no statistical differences in demographic, clinical characteristics or omega-3 PUFA composition in RBC. There was one participant in each group, who was free
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Age (years) Sex (no. F:M) Body mass index Age of onset (years) Duration of current episode (weeks) No. of previous depressive episodes Duration of antidepressant treatment before enrollment Dose of antidepressants while being enrolled (fluoxetine equivalent)b RBC omega-3 PUFA compositions EPA DHA HRSD score c Pretreatment (week 0) Posttreatment (week 8)



v3 a (n512)



Placebo a (n510)



P



35.2611.6 10:2 21.464.6 30.6610.7 22.8615.5



42.3610.7 8:2 23.062.7 35.168.6 21.5613.0



0.25 0.92 0.10 0.31 0.97



2.561.0



2.361.2



0.54



9.364.9



10.467.5



0.87



23.068.2



17.164.9



0.19



3.063.2 2.962.8



4.463.4 2.262.0



0.46 0.78



22.563.9 8.963.7



22.163.9 15.763.2



0.77 0.001



a Mean6SD unless otherwise specified. Mann–Whitney U-test, except where otherwise noted. b The antidepressant doses are converted into fluoxetine equivalents according to practice guideline by American Psychiatric Association (2000). c HRSD, Hamilton Rating Scale for Depression.



from medications. The dosages of fluvoxamine (n52, 1 in omega-3 group), trazodone (n52, 1 in omega-3 group), or moclobemide (n55, 3 in omega-3 group) used were converted into fluoxetine (n511, 6 in omega-3 group) equivalents (American Psychiatric Association, 2000), and there were no difference in the doses of antidepressant use. There is no difference in the dietary frequency on fish intake or total unsaturated fatty acids in 24-h dietary recall and 3-day dietary record of participants in both groups as well. As shown in Fig. 1, participants in omega-3 PUFA group had significant differences in the HRSD score from the fourth week after treatment. The percentage of reducing HRSD total scores in omega-3 PUFA group was significantly much greater than that of in placebo group. The difference was unrelated to the demographic and clinical covariates. One participant (in omega-3 PUFA group) had mild excitement during Weeks 1 and 2, another one (in omega-3 PUFA group) had mild diarrhea during Weeks 2 and 4, and one (in placebo group) had insomnia during Weeks 2 and 4. None of them did have any major adverse effects, such as abnormal bleeding time. The effect of omega-3 PUFA and placebo supplement on RBC fatty acid composition were also examined. The RBC fatty acid composition of both pre- and post-treatment was available only for seven participants in omega-3 PUFA group and six participants in the control group. The
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mean post-treatment value6S.D. of DHA (5.863.4, n57) of patients in omega-3 PUFA group was significantly much higher (P50.03) than that of (2.462.6, n57) in the period of pre-treatment. The mean post-treatment value6S.D. of EPA (2.762.5, n57) of patients in omega-3 PUFA group is not significantly different (P50.87) from that of in the period of pre-treatment (2.563.1, n57). There is no significant difference between pre- and posttreatment levels of DHA or EPA for participants in placebo group (n56).



4. Discussion Although this study is limited by its small sample size and the possible confounding factor of uncontrolled combined medications, the findings do provide a rationale perspective to conduct further large-scale trials of omega-3 PUFAs monotherapy. It is interesting to notice that EPA, but not DHA, improves schizophrenic symptoms (Peet et al., 2001; Peet and Horrobin, 2002a; Emsley et al., 2002) and major depressive disorder (Marangell et al., 2000; Nemets et al., 2002; Peet and Horrobin, 2002b) as well. Furthermore, EPA, but not DHA, has been reported to be an effective substrate for cyclooxygenase and inhibitor for phosphlipase A2, which may play an important role in psychophysiology of depression (Peet and Horrobin, 2002b). However, Maes et al. (1996, 1999) reported that patients with major depression had a lower level of EPA and total n23 PUFAs and elevated ratio of ecosapentaenoic acid (EPA; 20:5n23) / docosahexaenoic acid (DHA; 22:6n23) in serum cholesteryl esters and phospholipids. Similar findings were revealed in terms of fatty acid compositions on erythrocyte membrane (Adams et al., 1996; Edwards et al., 1998; Peet et al., 1998). These results implied that the deficiency of DHA is more prominent than that of EPA. Furthermore, EPA exists with a very small quantity in neuronal membranes, while DHA is a major constituent of neuronal membrane phospholipid, and it plays an important role in functioning of neurotransmitters, including serotonin (Hibbeln and Salem, 1995, Hibbeln et al., 1998). In the frontal cortex, rats with low brain concentrations of DHA were found to have a 44% increase in serotonin-2A receptor number (Delion et al., 1994), which is a potential marker of reduced serotonin function. In this study, it is rational to use combination for omega-3 fatty acid treatment. However, it needs further investigation to see if EPA is more effective than DHA or EPA / DHA combination when using as antidepressants. With the previous findings of abnormal PUFA levels in depressive patients (Adams et al., 1996; Maes et al., 1996, 1999; Edwards et al., 1998; Peet et al., 1998) and epidemiological findings (Hibbeln, 1998; Tanskanen et al., 2001), hopefully, the positive outcome of our study would
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Fig. 1. Evolution of the 21-item Hamilton Rating Scale for Depression (HAM-D) score in depressive patients treated additionally with omega-3 PUFAs or placebo during the trial period. The significant differences were noted at week 4 (z522.04, P50.0043)*, 6 (z523.20, P50.001)§ and week 8 (z523.34, P50.001)† by Mann–Whitney U-test. The rate of reduction in HRSD total scores in omega-3 PUFA group is significantly greater than that in placebo group (F56.62, P50.024) by repeated-measures analysis of variance.



provide more evidences to support phospholipid hypothesis in depression (Horrobin and Bennett, 1999). The mechanism of omega-3 PUFA augmentation effect on depression is still unknown. One of the hypotheses is that omega-3 PUFAs can normalize the altered membrane microstructure and neurotransmission in patients with depression. For example, the changes in brain fatty acid concentration, induced by chronic dietary omega-3 fatty acid deficiency alter serotonergic and dopaminergic neurotransmission (Delion et al., 1994) and induces an increase in 5-HT 2 and decrease in D 2 frontal cortex receptor density (Delion et al., 1996). The upregulation of 5HT 2A / C is thought to play a role in the pathophysiology of depression (Maes and Meltzer, 1995). Biochemical studies have shown that omega-3 PUFAs increased CSF 5-HIAA concentrations and somatotrophin release (Nizzo et al., 1978), which is usually seen with the improvement of depressive symptoms. The other hypothesis is that omega3 PUFAs play an important role in the mechanism of mood stabilization by targeting parts of the ‘arachidonic acid cascade’ (Rapoport and Bosetti, 2002). Although there is not much incentive for pharmaceutical companies to support a research of a non-patentable compound, such as omega-3 PUFAs, further data collection are crucial for both humanistic and scientific reasons because omega-3 PUFAs are favorable for the safety and



lack of teratogenicity. Hopefully, the clinical trial of omega-3 PUFAs may help shed some light on the understanding of the disease pathophysiology of major depressive disorder and may benefit special psychiatric populations, such as pregnant and lactating women (Su et al., 2001; Chiu et al., 2003b).
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The authors regret that there were two errors in their article; the incorrect dosage was printed in the Abstract and the initials and contact details of the corresponding author S.-Y. Huang were incorrect. The correct abstract and correspondence details are printed below: Abstract Patients with depression have been extensively reported to be associated with the abnormality of omega-3 polyunsaturated fatty acids (PUFAs) including significantly low eicosapentaenoic acid and docosahexaenoic acid in cell



tissue contents (red blood cell membrane, plasma, etc.) and dietary intake. However, more evidence is needed to support its relation. In this study, we conducted an 8-week, double-blind, placebo-controlled trial, comparing omega-3 PUFAs (6.6 mg/day) with placebo, on the top of the usual treatment, in 28 patients with major depressive disorder. Patients in the omega-3 PUFA group had a significantly decreased score of the 21-item Hamilton Rating Scale for Depression than those in the placebo group ( P < 0.001). From the preliminary findings in this study, omega-3 PUFAs could improve the short-term course of illness and were well tolerated in patients in major depressive disorder.



$ doi of original article 10.1016/S0924-977X(03)00032-4. * Corresponding authors. Kuan-Pin Su is to be contacted at Tel.: +886-4-2206-2121x55076; fax: +886-4-2236-1230. Shih-Yi Huang, Tel.: +886-227361661.



0924-977X/$ - see front matter D 2003 Elsevier B.V./ECNP. All rights reserved. doi:10.1016/j.euroneuro.2003.10.001



























[image: Omega-3 Fatty Acids for Major Depressive Disorder During - CiteSeerX]
Omega-3 Fatty Acids for Major Depressive Disorder During - CiteSeerX












[image: Omega-3 Fatty Acids for Major Depressive Disorder ...]
Omega-3 Fatty Acids for Major Depressive Disorder ...












[image: Omega-3 Fatty Acids for Major Depressive ... - Semantic Scholar]
Omega-3 Fatty Acids for Major Depressive ... - Semantic Scholar












[image: Major Depressive Disorder.pdf]
Major Depressive Disorder.pdf












[image: Fatty acids and tocochromanols in seeds of Orobanche]
Fatty acids and tocochromanols in seeds of Orobanche












[image: Charge-Remote Fragmentation of Lithiated Fatty Acids ...]
Charge-Remote Fragmentation of Lithiated Fatty Acids ...












[image: Carbon Isotope Ratios and Composition of Fatty Acids]
Carbon Isotope Ratios and Composition of Fatty Acids












[image: The roles of long-chain polyunsaturated fatty acids ... - Semantic Scholar]
The roles of long-chain polyunsaturated fatty acids ... - Semantic Scholar












[image: Saturated triglycerides and fatty acids activate ...]
Saturated triglycerides and fatty acids activate ...












[image: Saturated triglycerides and fatty acids activate ...]
Saturated triglycerides and fatty acids activate ...












[image: Carbon Isotope Ratios and Composition of Fatty Acids]
Carbon Isotope Ratios and Composition of Fatty Acids












[image: Charge-Remote Fragmentation of Lithiated Fatty Acids ...]
Charge-Remote Fragmentation of Lithiated Fatty Acids ...












[image: The effects of omega-3 fatty acids monotherapy in Alzheimer's disease ...]
The effects of omega-3 fatty acids monotherapy in Alzheimer's disease ...












[image: Immigration, Stress, and Depressive Symptoms in a]
Immigration, Stress, and Depressive Symptoms in a












[image: IRON DEFICIENCY AND DEPRESSIVE MOOD IN ... - CiteSeerX]
IRON DEFICIENCY AND DEPRESSIVE MOOD IN ... - CiteSeerX












[image: Exploring a Major in Biology.pdf]
Exploring a Major in Biology.pdf












[image: Acute effects of fatty acids on insulin secretion from rat ...]
Acute effects of fatty acids on insulin secretion from rat ...












[image: ACIDS IN THE BODY.PDF]
ACIDS IN THE BODY.PDF












[image: IRON DEFICIENCY AND DEPRESSIVE MOOD IN HISPANIC WOMEN ...]
IRON DEFICIENCY AND DEPRESSIVE MOOD IN HISPANIC WOMEN ...












[image: pdf-1467\major-problems-in-american-environmental-history-major ...]
pdf-1467\major-problems-in-american-environmental-history-major ...












[image: Page 1 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ...]
Page 1 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ...












[image: MAJOR TRENDS IN CURRICULUM DEVELOPMENT IN NIGERIA.pdf ...]
MAJOR TRENDS IN CURRICULUM DEVELOPMENT IN NIGERIA.pdf ...















O mega-3 fatty acids in major depressive disorder A ...






Pharmaceutical Company in Taipei, Taiwan. 1998). EPA monotherapy was ... Data were analyzed with the SPSS statistical software. To provide more .... according to practice guideline by American Psychiatric Association. EPA, but not DHA, ... 






 Download PDF 



















 215KB Sizes
 1 Downloads
 180 Views








 Report























Recommend Documents







[image: alt]





Omega-3 Fatty Acids for Major Depressive Disorder During - CiteSeerX 

(second trimester) and 32nd week (third trimester) of ges- tation seen at the Department of Obstetrics during the 24- month study period (June 2004 to June 2006). They were screened with the Taiwanese version of the Edinburgh. Postnatal Depression Sc














[image: alt]





Omega-3 Fatty Acids for Major Depressive Disorder ... 

At the study end point, subjects in the omega-3 group also had significantly lower de- pressive symptom ratings on the EPDS and BDI. The omega-3 PUFAs ...














[image: alt]





Omega-3 Fatty Acids for Major Depressive ... - Semantic Scholar 

O'Hara MW, Neunaber DJ, Zekoski EM. Prospective study of postpar- tum depression: prevalence, course, and predictive factors. J Abnorm. Psychol 1984 ...














[image: alt]





Major Depressive Disorder.pdf 

Sign in. Page. 1. /. 3. Loadingâ€¦ Page 1 of 3. Page 1 of 3. Page 2 of 3. Page 2 of 3. Page 3 of 3. Page 3 of 3. Major Depressive Disorder.pdf. Major Depressive Disorder.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Major Depressive D














[image: alt]





Fatty acids and tocochromanols in seeds of Orobanche 

banche according to the rules of the International. Code of Botanical ..... 5 mm (CS-Chromatographie-Service GmbH, Langer- wehe, Germany) column and ...














[image: alt]





Charge-Remote Fragmentation of Lithiated Fatty Acids ... 

b DuPont Corporate Center for Analytical Sciences, Wilmington, Delaware, USA. In numerous .... tion in the ability to instantly provide data for double- bond and ...














[image: alt]





Carbon Isotope Ratios and Composition of Fatty Acids 

Environmental Science and Forestry, State University of New York). Â© Ruben Jelmar ...... watershed, Bristol Bay, southwestern Alaska. Canadian ..... A Hewlett Packard 3393A integrator (interfaced with a computer) was connected to the GC.














[image: alt]





The roles of long-chain polyunsaturated fatty acids ... - Semantic Scholar 

Dietary LC-PUFA supply should continue after the ... quality nutrition be supplied to the fetus, infant and ..... efits (higher scores of verbal intelligence quotient and.














[image: alt]





Saturated triglycerides and fatty acids activate ... 

software (EG & G Berthold, Bad Wildberg, Germany). The kinetics of oxygen radical .... However, spectrophotometric ana- lysis appeared to be technically ...














[image: alt]





Saturated triglycerides and fatty acids activate ... 

values were determined colorimetrically on a Hitachi-747 analyser (Hitachi Ltd, Tokyo, Japan). Mean fasting serum triglycerides in volunteers was 0Â·96 Â± 0Â·41 ...














[image: alt]





Carbon Isotope Ratios and Composition of Fatty Acids 

fatty acids could typically distinguish samples collected in continental shelf waters from ...... consisting of organisms that moved off the shelf (first 9 samples), or to shelf waters ...... limitations of measurements on whole samples, a growing nu














[image: alt]





Charge-Remote Fragmentation of Lithiated Fatty Acids ... 

of CRF involved soft ionization using fast atom bombard- ... stable to mass spectrometric analysis. Formation ... Solvent-free MALDI analysis readily ionizes com-.














[image: alt]





The effects of omega-3 fatty acids monotherapy in Alzheimer's disease ... 

a Department of Psychiatry, Taipei City Psychiatric Center, Taipei City Hospital, ... omega-3 polyunsaturated fatty acids (PUFAs) monotherapy in people with cognitive ..... in participants, regular phone call before visits may be considered in.














[image: alt]





Immigration, Stress, and Depressive Symptoms in a 

social integration provides the potential for social sup- port. A larger social network may thus offer a greater probability of receiving support (Vega and Kolody,.














[image: alt]





IRON DEFICIENCY AND DEPRESSIVE MOOD IN ... - CiteSeerX 

IRON DEFICIENCY AND DEPRESSIVE MOOD IN HISPANIC WOMEN. A Dissertation. Presented to the Faculty of the Graduate School of Cornell University in Partial Fulfillment of the Requirements for the Degree of. Doctor of Philosophy by. Maike Rahn. January 20














[image: alt]





Exploring a Major in Biology.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Exploring a Major in Biology.pdf. Exploring a Major in Biology.pdf. Open. Extract. Open with. Sign In. Main 














[image: alt]





Acute effects of fatty acids on insulin secretion from rat ... 

1967). Since the beta-cell contains little glycogen. (Ashcroft et al. 1972) the main fuel store is likely to be triacylglycerol. However, rates of de novo fatty acid syn- thesis in islets are low (Berne 1975a); the fatty acid moieties of the triacylg














[image: alt]





ACIDS IN THE BODY.PDF 

Page 1 of 2. Page 2 of 2. 2014- acids4. Page 2 of 2. ACIDS IN THE BODY.PDF. ACIDS IN THE BODY.PDF. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





IRON DEFICIENCY AND DEPRESSIVE MOOD IN HISPANIC WOMEN ... 

age might be a good alternative to drug therapy in order to alleviate severe ...... survey statistics provided by SAS Statistical Software, version 9.1 [176].














[image: alt]





pdf-1467\major-problems-in-american-environmental-history-major ... 

Try one of the apps below to open or edit this item. pdf-1467\major-problems-in-american-environmental-history-major-problems-in-american-history.pdf.














[image: alt]





Page 1 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ... 

om v. N on. CompositeResource Test. FileResourceTest. HTTPPostTest. HTTPRequestTest. HTTPResponse Test. HTTPServer Test. HeaderFieldTest.














[image: alt]





MAJOR TRENDS IN CURRICULUM DEVELOPMENT IN NIGERIA.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. MAJOR ...


























×
Report O mega-3 fatty acids in major depressive disorder A ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















