
Middle East Journal of Applied Sciences 
EISSN: 2706 -7947    ISSN: 2077- 4613 
DOI: 10.36632/mejas/2020.10.3.40 

Volume : 10 | Issue :03 |July-Sept.| 2020 
Pages: 461-468 

 

Corresponding Author: Fawzy M. Lashin, Hormone Evaluation Dept., National Organization for Drug Control 
and Research, Giza- Egypt.  E-mail: fawzy870@hotmail.com 

461 

Biochemical studies of omega-3 and omega-6 fatty acids from flax seeds and primrose 
oils to improve the blood lipid profile and conversion to DHA, EPA in the retina and 
brain of albino rats 

Fawzy M. Lashin 
 

Hormone Evaluation Dept., National Organization for Drug Control and Research, Giza- Egypt 

Received: 20 May 2020/ Accepted 08 July 2020 / Publication date: 25 July 2020 
 
ABSTRACT 

The present study was carried out on 45 adult male albino rats randomly divided into 3 groups. 
The first and second groups' male rats treated separately with flaxseed and primrose oils a dose of 0.3 
mg/100g/day were taken orally plus fed on basal diet and compared with control rats group fed on a 
basal diet for 30 days. At the end of biological experimental determined that the fatty acids content from 
brain, retina lipid profile and complete blood count, in addition, flaxseeds and primrose oils were 
determined using HPLC.  

The results showed that the flaxseed is found in high concentration > 50% α linolenic acid and 
primrose are found in a high concentration of γ linolenic acid; both are the metabolic precursor to 
eicosapentaenoic acid C20:5n-3 and docosahexaenoic acid 22:6 n-3 were found accumulation n-3 the 
brain cortex and retina in rats fed on flaxseeds and primrose oil compared with control rats fed on basal 
diet.  

Concerning, the other results revealed that improvement in clinical parameters was present in the 
primrose oil and flaxseed compared with the control group. Lipid profile (cholesterol/LDL) was 
decreased in the group received primrose oil.  Moreover, the liver enzymes AST and ALT were 
improved.  Therefore, the level amount of EPA and DHA increasing compared with control.  This result 
finding suggests that γ linolenic (Primrose oil) is an effective treatment than α linolenic acid and control.
  
Keywords: flax seeds, Biochemical studies, omega-3, fatty acids, DHA, EPA 

Abbreviations: PUFA: Polyunsaturated Fatty Acid; EPA: Eicosapentaenoic Acid; DHA:  α-linolenic 
acid; ALA, Docosahexaenoic Acid; HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein 
 
Introduction 

The seed is located in the extremities of the branches in round capsules, each of which contains 
from one to ten seeds. It is well known that flax seeds are a source of high quality proteins, soluble fiber 
and a high content of polyunsaturated fatty acids (Pradhan et al., 2010). Flaxseed is emerging as an 
important functional food ingredient because of its rich contents of α-linolenic acid (ALA, omega-3 
fatty acid), lignans, and fiber. Flaxseed oil, fibers and flax lignans have potential health benefits such 
as in reduction of cardiovascular disease, atherosclerosis, diabetes, cancer, arthritis, osteoporosis, 
autoimmune and neurological disorders (Goyal et al., 2014). In recent years flaxseed has become known 
as a functional food due to its nutritional composition, which has positive effects on disease prevention 
providing health-beneficial components such as alpha-linolenic acid (Bozan and Temelli, 2008). 

Oenothera biennis with the common name of “evening primrose” is containing a valuable fixed 
oil with commercial name of EPO. Evening primrose oil has two types of omega-6-fatty acid including 
linoleic acid (60%–80%) and γ- linolenic acid (8% –14%). Essential fatty acids are considered as 
essential compounds for body health. The results showed that evening primrose oil has been the subject 
of several clinical studies, including premenstrual syndrome (PMS), hot flash, mastalgia, 
fibroadenomas, gestational diabetes, cervical ripening, and dilation. The major clinical studies are 
focused on mastalgia, followed by PMS (Mahboubi, 2019). 

Polyunsaturated fatty acids (PUFA) are fatty acids having more than one double bond on their 
carbon chain. Depending on the position of the first double bond close to the methyl end, they are 
classified as omega-6 or omega-3. These 2 families each encompass fatty acids with varying carbon 
chain length and degree of unsaturation. Supplemental shows PUFA biosynthesis, detailing the omega-
6 and omega-3 pathways and the names of the main PUFA, as well as the elongation and the 
desaturation activities (Chilton et al., 2017 and Kim et al., 2018). Briefly, the omega-6 PUFA linoleic 
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acid (LA) and the omega-3 PUFA alpha-linolenic acid (ALA) from the diet are the key substrates that 
enter the pathways leading to the synthesis of the main long-chain PUFA. Long chain PUFA can be 
endogenously derived from (LA) or (ALA) by a consecutive series of desaturations (involving the 
Delta-6 desaturase encoded by the FADS2 (fatty acid desaturase 2) gene and the Delta-5 desaturase, 
encoded by the FADS1 (fatty acid desaturase 1) gene and elongation steps, as well as oxidation. Among 
the seven elongases, ELOVL2 (elongation of very long chain fatty acids 2) and ELOVL5 elongation of 
very long chain fatty acids (Astorg et al., 2008) are PUFA-specific (Zhang et al., 2016). 
Docosahexaenoic acid (DHA) is a long-chain, highly unsaturated omega-3 fatty acid, synthesized from 
the ALA in this process. Both dietary and serum/plasma PUFA are a complex mix of different fatty 
acids.  Circulating  levels  are  determined  by  intake  and  by  the  biosynthesis  pathways ( Astorg et 
al., 2008). Omega-3 PUFA mainly exists in fish, marine oils, and other marine products, as well as in 
several plant sources (González-Rodríguez et al., 2013).  

The aim  of this study was to determine the mode of metabolism of the essential (n-3) fatty acids 
α linolenic  linolenic 18:3 (n-3) into or to content docosahexaenoic 22:6 and ecosabentaenoic acid 20:5 
(n-3) and how can to  improves the blood lipid profile,  retina and brain of albino Rats .   

 
Material and Methods 
 
1. Materials 

Male albino rats (45) weight ranged between (150-160g) was obtained from station experimental 
animals in Nutritional Organization for Drug Control and Research, Ministry of Health, Cairo- Egypt. 

Kits for determination of the parameters were purchased from Sigma-Aldrich Corp., MO, USA, 
for use in an analysis at Nutritional Organization for Drug Control and Research. 

Rats were housed in individual cages with screen bottoms and fed ad libitum on a basal diet for 
one-week for acclimatization, which containing casein (20 %), corn oil (8%), corn starch (31%), sucrose 
(32%), cellulose (4%), salt mixture (4%) and vitamin mixture (1%)   according to the method Pell et al. 
(1992).  

Flaxseed (Linum usitatissimum) and primrose (Oenothera biennis) oils were purchased from 
local market. 
 
2. Methods 
2.1. Biological experimental 

Experimental rats were fed on fat and basal diet for 15 days and randomly divided into three 
groups fifteen rats for each. The 1st main group was fed on the basal diet for another four weeks and 
considered as control negative rats.  

The rats of second and third groups were fed separately on basal diet and taken orally 0.3 ml/100g 
body weight rat/ day from flaxseed and primrose oils for four weeks storage period. 

At the end of experimental, the blood samples were taken with drawn from the orbital plexus and 
centrifuged at 3000 rpm to obtain the sera after that, the serum were kept in a deep - freezer at -20°C 
until their analysis. The organs such as retina and brain were immediately removed from the scarified 
rats and it was gently pressed during filter paper to free it from surface blood.  

The retinas were prepared according to the method of Chen et al. (1992). The eyes were removed, 
and the retinas were detached from the retinal pigment epithelium (RPE) by incubating the eyecups in 
a calcium-free with gentle stirring at room temperature. The two retinas by animal were pooled and 
stored at -80 oC. 

 
2.2. Blood analysis 

Blood hemoglobin (Hb), Hematocrite (Ht) and platelets were determined using a whole blood 
sample and the method described by Dacie and Lewis (1984) respectively.  

Red blood cell (RBC) was measured as recommended by Riley (1960). Red cell indices: This 
category includes the mean corpuscular hemoglobin (MCH), the mean corpuscular hemoglobin 
concentration (MCHC), the mean corpuscular volume (MCV) were determined according to Vahdati et 
al. (2019) and total leucocytes count were determined according to Dacie and Lewis (1991). These 
indices are used to help define anemia. 
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Different white blood cell count as pushphil, eosinophils, staff, segmented and lymphocytes 
counts were determined according to Kenneth Walker et al. (1990). 
 
2.3. Lipid profile 

Triglycerides, total Cholesterol, HDL and (LDL) were determined according to the method of 
Fossati and Principe (1982), Siedel et al. (1983), Lopes-Virella et al. (1977) and Steinberg (1981), 
respectively. 

 
2.4. Liver functions   

Alanine (ALT) and Aspartate (AST) transaminoferase were determined according to the method 
described by Reitman and Frankel (1957). 

 
2.5. Extraction of lipids from some organs and vegetable oils  

The total lipids were extracted from the retina and brain with 4 ml of chloroform-methanol (2:1, 
by vol). The fatty acid compositions of the flaxseed and primoras oils were analyzed by the same 
experimental procedure according to Alessandri et al. (2003). 

 
2.6. Fatty acids composition using HPLC 

Flaxseed and primoras oils and lipids from brain and retina were acidified with 0.2% acetic to 
stabilize the fatty acids in their associated form to determined using HPLC according to Guarrasi et al. 
(2010). The HPLC system was a Shimadzu LC-2010 AT Prominence equipped with a UV–vis 
photodiode array detector (SPD-M20A), an on-line Degasser filter (DGU-20A5), and a 20-µL sample 
loop. (250 mm × 4.6 mm i.d., particle size 5 µm) the column was used and the experiments were carried 
out at room temperature. The fatty acids were determined using standard conditions in the center 
laboratory.  Faculty of Agriculture, Cairo Univ., Giza, Egypt 
 
Statistical analysis  

The obtained data were exposed to the analysis of variance. Duncan's multiple range tests at (P 
≤ 0.05) level was used to compare between means. The analysis was carried out using the ANOVA 
procedure of Statistical Analysis System (SAS, 2004). 

 
Results and Discussion 
 
1. Fractionations and quantitative fatty acids content in flaxseeds and primrose oil  

The results of the fatty acids profile in flaxseeds and primrose oils are presented in Table (1). For 
oil extraction, the values obtained by various authors reflect a wide range of extract yield, due 
principally to the different extraction processes used.  

 
Table 1:  Relative percentages of fatty acids of fresh flaxseed and primrose oils. 

Fatty acids content Flaxseed oil Primrose oil 
Saturated fatty acids   
C12  Lauric 0.1±0.001 c 0.1±0.001 c 
C14  Myristic 0.2±0.001c 0.6±0.002 c 
C16  Palmitic 6.3±0.51b 6.9±0.42b 
C18  Stearic 3.3±0.25 ab 2.1±0.15 ab 
C20 Eicosanoic 1.0±0.03ab 1.0±0.04 ab 
T.S.F.A 10.9±1.61a 10.7±1.29 a 
Unsaturated Fatty Acids   
C16:1     Palmitoleic 0.4±0.002c 1.1±0.01 
C18:1     Oleic 21.7±2.45 b 19.4±0.27 b 
C18:2     Linoleic 15.0±1.79 b 50.0±0.19 b 
C18:3     Linolenic 52.0±5.43 a 18.8±0.46 a 
TU/TS 8.17±0.92 8.35±0.76 
T.U.F.A 89.1±9.11 89.3±10.23 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels. 
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However, many authors agree on the contents of linoleic acid (n-6) and alpha-linolenic acid (n-3) found 
in flaxseeds and primrose oils: for n-3 a range between 50.0 and 57.0% is reported and for n-6 a range 
between 13.96 and 15% (Pradhan et al., 2010) of the total fatty acids extracted. Furthermore, the content 
of oleic acid (n-9) coincides with the 21. found by Guillevic et al. (2009) and is close to the 15.07% 
reported by Bozan and Temelli (2008). 

The composition of evening primrose (Oenothera biennis) oil is characterized by a remarkable 
amount of γ-linolenic acid, which has some nutritional advantages. The fatty acid composition of 
evening primrose oil is dominated by linoleic acid with about 72% and about 13% γ-linolenic acid 
(Eskin, 2008). 
 
2. Effect of flaxseed and primrose oils in brain rats 

The results from Table (2) showed that the quantitative of fatty acids in brain rats which fed on 
basal diet and separately taken orally 0.3 ml/100g bodyweight rat/day from flaxseed and primrose oils. 
The results are reported that the fatty acid linolenic acid extracted from the two groups fed on flaxseed 
and primrose oils was not detected and the control group which fed on a basal diet had contained 1.03% 
linolenic acid. Meanwhile, omega- 3 and omega-6 were the highest in fatty acids from the different 
groups fed on flaxseed and primrose oils compared with the control group which fed on a basal diet. 
These results indicated that maybe the linolenic acid may be converted to Eicosapentaenoic acid C20:5 
and Docosahexaenoic acid C22:6, respectively, thus these fatty acids in the brain had protected and it 
has given good healthy brain. 

Omega-3 and omega-6 fatty acids are considered essential fatty acids in the human diet because 
humans are unable to synthesize them in sufficient amounts (Kaur et al., 2011). Biosynthesis of 
eicosapentaenoic acid (C20:5n-3; EPA), docosapentaenoic acid (C22:5n-3, DPA) and docosahexaenoic 
acid (C22:6n-3, DHA) occurs from the parent omega-3 fatty acid α-linolenic acid (C18:3n-3), however, 
the conversion rates are too low to meet daily requirements (Saini and Keum, 2018). Therefore, it is 
recommended to consume EPA and DHA through the diet. DHA plays an important role in the function 
and responsiveness of cell membranes, tissue metabolism and hormonal and other signaling pathways 
(Kiecolt-Glaser et al., 2012). It also constitutes the major fatty acid in the brain and retina (Lauritzen et 
al., 2016). Significant quantities of DHA need to be supplemented by the diet during early brain 
development due to rapid neurogenesis (Innis, 2008). 

DHA is the main fatty acid in the brain’s grey matter and its insufficiency has been linked to 
several major depressive and bipolar disorders, Alzheimer’s disease, schizophrenia and other types of 
dementia (Guesnet and Alessandri, 2011).   Plants can produce certain PUFAs, such as linolenic acid 
(18:2n-6), γ-linolenic acid (18:3n-6), α-linolenic acid (18:3n-3) and octadecatetraenoic acid (18:4n-3), 
(Pejin et al., 2012a,b) but they lack essential enzymes for the biosynthesis of EPA and DHA (Ward and 
Singh, 2005).  

The important health benefits of evening primrose are attributed to their high content of γ-
linolenic acid (GLA). GLA is an intermediate precursor of certain eicosanoids that are essential for 
normal physiologica functions. Consequently, their deficiency can lead to a variety of inflammatory, 
autoimmune and neoplastic diseases (Eskin, 2008). 
 
Table 2: Relative percentage of fatty acids of flaxseed and primrose oils in brain of rats 

Fatty acids in brain Control Flaxseed oil Primrose 
C16   Palmitic 29.21±3.11a 16.13±1.58b 27.59±3.24 a 
C18    Stearic 14.02±1.25ab 2.69±0.21c 2.05±0.16 c 
C18:1  Oleic 18.82±2.04b 18.42±2.15b 26.74±3.17a  
C18:2  Linoleic 17.62±1.95b 16.61±1.68b 3.46±0.41c 
C18:3  Linolenic 1.03±0.14d ----------- ---------- 
C20     Eicosanoic ----------- -------------- ---------- 
C20:5 Eicosapentaenoic     8.53±0.73c 10.40±0.94ab 9.94±0.84 b 
C22:6 Docosahexaenoic 10.77±1.18 c 35.75±3.48a 30.22±3.26 a 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels. 
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3. Effect of flaxseed and primrose oils in retina rats 
The present results in Table (3) observed that the linolenic acid C18:3 extracted from the retina 

in two groups which fed on flaxseed and primrose oils and the control group which fed on a basal diet 
were not detected linolenic acid for them. Moreover, the eicosanoic acid C:20 was not detected in the 
control group and rats group fed on flaxseeds oil, whilst, the rat group fed on primrose oil had contained 
0.29% from the eicosanoic acid C:20. As well as, the fatty acids Eicosapentaenoic acid C20:5 and 
Docosahexaenoic acid C22:6 extracted from the retina in the two groups which fed on flaxseeds and 
primrose increased to 4.91 and 4.9% than the control group was 3.07% in Eicosapentaenoic acid 
C20:5.Also, Eicosapentaenoic acid C20:5 the highest in the rats' groups which had contained 6.66 and 
6.64% compared with the control group which contained 2.86% from the fatty acid Eicosapentaenoic 
acid. These results are confirmed with  Coppey et al. (2019) determined the effect of dietary oils 
enriched in different mono- or polyunsaturated fatty acids, i.e., olive oil (18: 1, oleic acid), safflower 
oil (18: 2 n-6, linoleic acid), flaxseed oil (18 : 3 n-3, alpha-linolenic acid), evening primrose oil (18 : 3 
n-6, gamma-linolenic acid), or menhaden oil (20:5/22: 6 n-3 eicosapentaenoic/docosahexaenoic acids), 
on vascular and neural complications in high-fat-fed low-dose streptozotocin-treated Sprague-Dawley 
rats, an animal model for late-stage type 2 diabetes. The findings showed that menhaden and flaxseed 
oil provided the greatest benefit for correcting peripheral nerve damage caused by diabetes, whereas 
enriching the high-fat diet with evening primrose oil provided the most benefit to acetylcholine-
mediated vascular relaxation of epineurial arterioles of the sciatic nerve. 

 
Table 3: Relative percentages of fatty acids of flaxseed and primrose oils in retina of rats  

Fatty acids in retina Control Flaxseed oil Primrose 
C16   Palmitic 30.67±3.28b 32.79±3.56 b 32.26±3.84 b 
C18    Stearic 17.38±1.69c 8.09±0.73 c 8.32±0.76 c 
C18:1 Oleic 40.90±4.19 a 40.45±4.68 a 40.48±4.88 a 
C18:2  Linoleic 5.11±0.42d 7.09±0.71 c 7.11±0.81 c 
C18:3  Linolenic ----------- ------------- ------------- 
C20     Eicosanoic ------------ ------------- 0.29±0.01f 
C20:5 Eicosapentaenoic     3.07±0.31e 4.91±0.14d 4.90±0.17d 
C22:6 Docosahexaenoic 2.86±0.16 e 6.66±0.52 c 6.64±0.55 c 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels. 

 
4. Effect of flaxseed and primrose oils on lipid profile and liver functions in rats 

Lipid profile and liver functions were determined in rats group which fed on basal diet and 
separately taken orally 0.3 ml/100g bodyweight rat/day from flaxseed and primrose oils compared with 
control rats group fed on a basal diet and the results are reported in Table (4). From the results, it could 
be noticed that the liver enzymes and lipid profile as total cholesterol, LDL, HDL and triglycerides were 
slightly improved in the two different rats groups compared with the control group. These results 
showed that the improvement of lipid profile and liver enzymes in two groups than control rat may be 
the fatty acids in flaxseeds and primrose have a great potential in averting risk for any disease.  
 
Table 4: Effect of flaxseed and primrose oils on lipid profile and liver functions in rats  

Lipid profile mg/dl Control Flaxseeds oil Primrose  
Total cholesterol 160.2±12.15a 159.4±16.12 a 152.3±12.58 a 
HDL 52.3±5.58c 56.3±5.27 c 59.5±5.45 c 
LDL 26.5±2.43 d 23.4±2.16d 22.7±2.29 d 
Triglycerides 130.2±11.26b 120.6±11.28 b 125.3±12.19 b 
Liver functions mg/dl    
AST 154.0±13.65 a 150.7±15.49 a 153.1±15.35 a 
ALT 44.2±4.82c 45.6±5.38 c 47.8±5.17 c 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels. 

 
Hassanien et al. (2009) indicated that the effect of different blended vegetable oils having 

different levels and profiles of polyunsaturated fatty acids (PUFA) on hypercholesterolemia by 
analyzing the changes in lipid profile in the high-cholesterol diet-fed rats. Three vegetable oils (soy oil, 
sunflower oil, and the nonconventional flaxseed oil) were blended to obtain blends rich in PUFA.  
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Generally, rats fed blended oils showed significantly lower levels of total cholesterol (TC), 
triacylglycerol (TG), and low-density lipoprotein (LDL) cholesterol as well as higher levels of high-
density lipoprotein (HDL) cholesterol, in comparison with animals fed a high-cholesterol diet and 
cholesterol-free diet. Thus, oil blends under study may be useful formulations for the treatment of 
hypercholesterolemia. In addition to improving the lipid profile by lowering TC, total TG, and total 
LDL and increasing HDL. 

Khan and Makki, (2017) indicated that the omega-3 fatty acids from the plant may induce 
substantial favorable alterations in the serum lipids profile of rats, within the physiological limits. The 
mechanisms for the effects of these improvements on lipid metabolism may be associated with the anti-
inflammatory action of omega-3 fatty acids. Omega-3 fatty acids could, therefore, have a great 
therapeutic potential in averting risk for cardiovascular disease. 
 
5. Complete Blood Count (CBC) in rats fed on flaxseed and primrose oil 

Hemoglobin, hematocrit, red cell count, red cell indices and differential count of white blood 
cells were determined in rats group which fed on basal diet and separately taken orally 0.3 ml/100g 
bodyweight rat/day from flaxseed and primrose oils compared with control rats group fed on a basal 
diet and the results are reported in Table (4). From the results, it could be found that there were slight 
differences in all parameters from CBC among the two groups fed basal diet and taken orally flaxseeds 
and primrose oil and control rats group fed on a basal diet. These results indicated that maybe the 
flaxseeds and primrose oil has contained Eicosapentaenoic acid C20:5 and Docosahexaenoic acid C22:6 
which give healthy parameters for CBC in different rats. 

Horn, (2003) and Demirkol et al. (2013) illustrated that the Hemoglobin is a protein normally 
found within the RBCs that carries oxygen throughout the body. Normal hemoglobin levels range from 
12 to 16 grams per deciliter of blood (g/dL). Healthcare providers usually keep track of the hematocrit 
and hemoglobin rather than the RBC count itself. This category includes the mean corpuscular 
hemoglobin (MCH), the mean corpuscular hemoglobin concentration (MCHC), the mean corpuscular 
volume (MCV), and the red cell distribution width (RDW). These indices are used to help define 
anaemias. Red blood cells, also called erythrocytes, are responsible for delivering oxygen throughout 
the body. There are between 3.6 to 6.1 million red blood cells in a single cubic millimetre of blood. The 
differential is a count of the number WBCs as Neutrophils are WBCs that fight most bacterial infections. 
The neutrophil count may be lowered by certain medications used by people with HIV. Lymphocytes 
are the key WBCs involved in immune responses and are often lowered by HIV infection. Monocytes 
play important roles in fighting certain types of infections by maturing into macrophages that can ingest 
bacteria and cellular debris. Eosinophils are involved in fighting certain parasitic infections and are 
sometimes elevated due to allergic reactions. 
 
Table 5: Hematology units in rats fed on flaxseed and primrose oil 

Hematology Control Flaxseeds oil Primrose oil 
Hemoglobin mg/dl 13.4±1.28 ab 14.1±2.11 ab 14.6±1.95 ab 
Hematocrit % 38.2±3.61 b 40.1±4.29 b 39.0±4.16 b 
Red cell count m/cm 6.3±0.52c 7.4±0.814 c 7.5±0.68 c 
Red cell indices %    
MCV 65.3±6.83 a 64.2±7.12 a 61.0±6.58 a 
MCH 19.4±1.94ab 19.7±2.31 ab 19.5±2.18 ab 
MCHC 34.0±3.58 b 34.4±4.01 b 34.0±3.64 b 
Total leucocyte count m/cm 8.9±0.82 c 7.6±0.65 c 7.8±0.76 c 
White cell different count    
Pushphil % 0.0 0.0 0.0 
Eoinophils % 2.0±0.12d 3.0±0.24 d 2.0±0.11 d 
Monocytes % 3.0±0.24 d 3.0±0.37 d 3.0±0.15 d 
Neutrophils % 34.0±3.51b 32.0±3.28 b 35.0±3.86 b 
Lymphocytes % 68.0±7.05a 61.0±6.53 a 67.0±7.16 a 

Values are mean and SD (n = 3); where: Mean values in the same with the letter are significantly different at 0.05 levels. 
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Conclusion 
From the previous results, it could be concluded that increases the improvement in clinical 

parameters were present in the primrose oil and flaxseed compared with the control group. Lipid profile 
(cholesterol/LDL) was decreased in the group that received primrose oil.  Moreover liver enzymes AST 
and ALT were improving.  Therefore, the level amount of EPA and DHA increasing compared with 
controlThese findings suggest that eicosapentaenoic acid C20:5 and docosahexaenoic acid C22:6 is an 
effective treatment which had contained high amounts in primrose and flaxseeds oils which converted 
from α linolenic acid and γ linolenic acid. Theses converted is beneficial in the scientific future and 
these fatty acids gives human good health.  
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