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 This study is designed to investigate the administered effect of lupinus 

albus L. seed administrated as alcoholic extract on the redox system 

balances normal adult male mice. Forty male albino mice aged 10 weeks, 

were divided randomly into four equal groups (10 mice/group) and were 

handled daily as follows for 35 days as following:  Group C mice in this 

group will be intubated purified water. Group T1 in this group were given 

white lupin seed extract 5mg/kg.B.W. orally, group T2 in this group mice 

were given white lupin seed extract in a dose   10 mg/kg B.W orally, Group 

T3 in this group were given extract of lupin seed 15 mg/kg. B.W. Blood 

samples collected at the end of the experiment serum. Biochemical test 

including Testosterone hormone concentration, Malondialdehyde 

concentration, Follicular stimulation hormones concentration, luteinizing 

hormone concentration Serum reduced glutathione concentration. Our 

collected data reveled that there had been a significant (P≤0.05) reduction 

in Malondialdehyde production and elevation (P≤0.05) of reduced 

glutathione in the serum of mice of groups T3 in compression to other 

groups. We conclude the use of lupinus albus L. have immunomodulation 

effects and then improve the oxidant-antioxidant system function, as well 

as there was a significant improvement in reproductive hormones and 

number of leydig cells. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The white lupin (Lupinus albus L.) belongs to the Leguminosae family's Genisteae tribe and belongs to the 

Lupinus genus. L. albus, L. angustifolius, L. luteus, and L. mutabilis are the four species of this genus that 

are cultivated for three purposes over the world. which include: (i) Because of their rich protein and oil 

content, they are ideal for human nourishment.; (ii) It enhances soil structure as a green manure on poor sandy 

soils by increasing organic matter content and nitrogen and phosphorus accumulation.; (iii) As ruminant feed, 

either as green fodder in conventional farming or as protein supplements in ruminant diets. In Western 

European nations, there is a big potential market for industrial processing or on-farm application [7], [8]. This 

species was grown and chosen in various countries across the world in 1994, and it is gaining popularity as a 
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result of subsequent breeding successes. Only a few lupin species have had their phenolic compounds 

identified. Because it may be used to highlight a wide range of biological roles, total phenolic structural 

diversity is of significant interest. Flavones, phenolic acids, and isoflavones are the three types of phenolic 

compounds present in lupin species. These compounds, for example, account for 76 percent, 19 percent, and 

4% of total phenolics identified in L. angustifolius seeds, respectively [16]. The most prevalent flavones in 

this category are the aglycone and/or glycosides of luteolin, apigenin, and diosmetin, whereas genistein and 

its derivatives make up the majority of isoflavones. Two of the most frequent phenolic acids are procatechuic 

acid (hydroxycinnamic acid) and p-hydroxybenzoic acid [55]. Despite the fact that flavones are found in 

higher concentrations, the nonsteroidal phytoestrogenic effect of particular isoflavones revealed in lupin 

species makes them more significant [53]. They are also strong antioxidants, comparable to flavones, due to 

their capacity to trap singlet oxygen. The first detection of isoflavone in lupin species was in immature seeds 

of L. luteus, according to published literature [32]. 

 

Depending on whatever part of the lupin plant is studied, phenolic chemicals can be discovered in varying 

concentrations in all parts of the plant, including the stem, leaves, roots, and seeds. In a study of L. exaltatus, 

isoflavones and their conjugates were detected in higher amounts in roots than in stems, although free 

aglycones were found in roots and inflorescences [20], [21]. It has been discovered that the phenolic content 

of various cultivars and growing areas of lupin species varies. Total phenolic (gallic acid) and procyanidin 

((+)-catechin) extracts of lupin cultivars (L. albus, L. angustifolius, L. luteus, L. mutabilis, and L. hispanicus) 

in aqueous acetone (70 percent v/v) ranged from 7 to 70 g kg1 seed and 70 to 530 mg kg1 seed, respectively, 

in aqueous ace [32]. According to the study, the total phenolic and flavonoid content of eight L. angustifolius 

genotypes ranged from 11.9 to 14.7 mg g1 (catechin equivalent) and 4.15 to 4.95 mg g1 (rutin equivalent), 

respectively [47], [9], [32]. Plants in the Fabaceae family produce isoflavones, which are a type of secondary 

metabolite. They participate in a wide variety of biological activities. They play a key role in the interaction 

between legumes with nitrogen-fixing bacteria [50]. Isoflavones are created and stored as phytoalexins in 

response to pathogen infections, and they play a role in antifungal defense [10]. Because of their structural 

similarities to mammalian β-estradiol, isoflavones are known to exhibit estrogenic properties [40]. These 

compounds appear to impact the cardiovascular system, as well as the production, metabolism, and biological 

activity of sex hormones, as well as malignant cell proliferation, differentiation, and angiogenesis [40], there 

has lately been considerable doubt regarding phytoestrogens' genuine ability to boost these processes. 

Furthermore, there is conflicting evidence about phytoestrogens' capacity to prevent hormone-dependent 

malignancies (such as breast and prostate cancer) and successfully cure postmenopausal symptoms, which 

are a prevalent cause of menopause [35]. Some countries' health authorities have implemented maximum 

daily phytoestrogen consumption restrictions as a result of these possibly dangerous discoveries [56]. The 

antioxidant impact of lupin seed extract and its effects on the male genital system were the focus of this 

investigation. 

 

2. Materials and methods 

A total of forty male albino mice, weighing 17 grams and aged 10 weeks, were utilized in this study. Mice 

were acquired from the animal house at Baghdad University's College of Veterinary Medicine's Department 

of Physiology and Pharmacology and acclimatized for two weeks in plastic cages in a room. The room was 

kept at a constant temperature of 21.25°C, the air was constantly changed using a ventilation vacuum, and 

the light/dark cycle was set at 12:12 hours each day. The animals were fed freshly prepared food pellets and 

had unrestricted access to water during the trial. 

 

2.1 Study protocol 

Forty male albino mice aged 10 weeks, were divided randomly into four equal groups (10 mice/group) and 
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were handled daily as follows for 35 days, as follows: Group C: Mice in this group intubated purified water 

plus received tap water and served as control, Group T2: Mice in this group were given white lupin seed 

extract 5mg/kg.B.W.orally, Group T2: In this group mice were given white lupin seed extract in a dose 10 

mg/kg B.W orally and Group T3: Mice in this group were given extract of lupin seed at dose 15 mg/kg. B.W. 

orally. 

 

2.2 Blood collection 

Blood samples were collected into a tube without anticoagulant at the end of the experiment serum will be 

isolated and frozen at -18C0 until analysis. 

 

2.3 Preparation of the Lupinus albus L. extract 

Lupinus albus L. seed we roasted all of seed material and powdered before extraction. 100 g of powder was 

added into 500 mL ethanol for 48 hours and then filtered. Ethanol extracted were evaporated under vacuum 

(40 °C with a rotary evaporator). The evaporation-dried extracts of organic solvents at reduced pressure and 

temperature were stored at 4 °C until use. The extract was dissolved in 1 mL distilled water before application. 

The extract was applied to animals (10 mg/kg, b.w) by using an intragastric tube for 35 days [62]. Statistical 

analysis: SAS was used to do statistical analysis of the data (Statistical Analysis System - version 9.1). The 

significance of differences between means was determined using a one-way ANOVA and the Least 

Significant Differences (LSD) post hoc test. Statistical significance is defined as P &t; 0.05. 

 

3. Results 

 

3.1 Phytochemicals detection of the active components in white lupin (lupines albus) 

Active components in white lupin seed and their method of detection are listed in table 1. The white lupin 

seed screening showed the presence of the following phytochemicals; alkaloids, phenol, steroids, saponins, 

flavonoids, tannins and glycosides, the table (1) also revealed absence of terpen. 

 

Table .1: Phytochemical analysis of white lupin. 

Test  White lupin  Results 

Alkaloid   

Mayer΄s +++ White Precipitate 

Dragendroff`s reagent  +++ Orange Precipitate 

Carbohydrate    

Molisch test  ++ Blue ring  

Flavonoid +++ Yellow Color 

Phenol ++ Blue –Green Color 

Steroid - No Blue-Green Color 

Terpen - No Brown Color 

Saponnins   

a.Stirring + Big Foam 

b. Silver Nitrate - No Silver Mirror 

c. Mercuric Chloride + white precipitant 

Protein    
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Biuret  + Purple color 

Tannins   

a. Lead Acetate ++ Gelatin-White Color 

b. Ferric chloride ++ Blue –Green Color 

Glycosides   

a.Fehling .T. + Red Precipate 

b. Bendect ́s T. + Red Precipate 

+++  = strongly present, ++ = good present ,+ = positive ,– = not detected 

 

3.2 Biological effects of lupin administration on reproductive relevant hormonal profile 

3.2.1 Interstitial cell stimulating hormone (ICSH or LH) 

The illustrated result in the figures shows that the oral administration of lupin to the mice in low 

concentrations were not effective to modulate the LH concentrations. However, the administration of 

15mg/kg lupin to mice has led to statistical (P≤0.05) boost in LH concentration in comparison to control 

group, but not other experimental groups (Histogram, 1). 

 

 
Histogram 1: Effect of lupines albus L. on Interstitial cell stimulating hormone (mlU/ml) in adult male mice 

Values are expressed as mean ± SE. n= 5 / each group. C: Control group, T1: mice received 5mg/kg lupinus 

albus orally for35 days. T2: mice were given 10mg/kg of lupinus albus seed extract for 35 days. T3: mice 

orally administrated 15 mg/kg lupinus albus seed extract for 35 days. Means with a different small letter 

between columns in different groups are significantly different (P ≤ 0.05) between group. 

 

3.2.2 Spermatogenesis stimulating hormone (SSH or FSH) 

Spermatogenesis stimulating hormone (SSH) or as it is known as follicle stimulating hormone (FSH) in 

female has a very important role in induce the spermatogenesis. This study has shown that the administration 

of lupin in different concentrations could not improve the SSH concentration in mice serum in comparison 

among the study groups with each other (Histogram, 2). 
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Histogram 2: Effect of lupines albus L. on Spermatogenesis stimulating hormone (SSH or FSH) (mlU/ml) 

in adult male mice Values are expressed as mean ± SE. n= 5 / each group. C: Control group, T1: mice received 

5mg/kg lupinus albus orally for35 days. T2: mice were given 10mg/kg of lupinus albus seed extract for 35 

days. T3: mice orally administrated 15 mg/kg lupinus albus seed extract for 35 days. Means with a different 

small letter between columns in different groups are not significantly different (P≥0.05) between group. 

 

3.2.3 Testosterone hormone 

Histogram 3 show that the testosterone hormone levels in the serum of 15mg/kg-lupin treated mice was 

significantly (P≤0.05) higher than in serum of control and 5mg/kg-lupin administrated mice (Histogram, 3).   

 

 
Histogram 3: Effect of lupines albus L. on Testosterone hormone (ng/ml) in adult male mice Values are 

expressed as mean ± SE. n= 5 / each group. C: Control group, T1: mice received 5mg/kg lupinus albus orally 

for35 days. T2: mice were given 10mg/kg of lupinus albus seed extract for 35 days. T3: mice orally 

administrated 15 mg/kg lupinus albus seed extract for 35 days. Means with a different small letter between 

columns in different groups are significantly different (P ≤ 0.05) between group. 

 

3.3 Lupin administration influences on the redox system balances 

3.3.1 Malondialdehyde concentration (MDA) 

The current study’s findings reveal that the lupin has a potent antioxidant activity in a dose-dependent manner 

(Histogram, 4) Malondialdehyde is a common biological marker of lipid peroxidation that indicate to the cell 

membrane injury [2]. Lupin administration at 15mg/kg led to significant reduction (P≤0.05) in serum MDA 

levels in comparison to control (G1) and animals of group G2 which were fed on 5mg/kg lupin. Also, 10mg/kg 

lupin administration was able to significantly minimize (P≤0.05) the production of MDA in comparison to 

control group (Fig.5). 
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Histogram 4: Effect of lupines albus L. on Malondialdehyde concentration (MDA) (nmol/ml) in adult male 

mice Values are expressed as mean ± SE. n= 5 / each group. C: Control group, T1: mice received 5mg/kg 

lupinus albus orally for35 days. T2: mice were given 10mg/kg of lupinus albus seed extract for 35 days. T3: 

mice orally administrated 15 mg/kg lupinus albus seed extract for 35 days. Means with a different small letter 

between columns in different groups are significantly different (P ≤ 0.05) between group.  

 

3.3.2 Glutathione reductase concentration 

Based on our study findings, the lupin administration at a concentration of 15mg/kg only was able to 

significantly (P≤0.05) elevate the production of glutathione reductase enzyme in a comparison to the other 

study groups (Histogram, 5). 

 

 
Histogram 5: Effect of lupines albus L. on Glutathione reductase concentration (U/ml) in adult male mice 

Values are expressed as mean ± SE. n= 5 / each group. C: Control group, T1: mice received 5mg/kg lupinus 

albus orally for35 days. T2: mice were given 10mg/kg of lupinus albus seed extract for 35 days. T3: mice 

orally administrated 15 mg/kg lupinus albus seed extract for 35 days. Means with a different small letter 

between columns in different groups are significantly different (P ≤ 0.05) between group.  

 

3.4 Number Of leydig cells 

Histogram, 6: show that the number of leydig cell in the histopathology slides of 15mg/kg-lupin treated mice 

was significantly (P≤0.05) higher than of the control and 10mg/kg-lupin administrated mice (Histogram, 6). 
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Histogram 6: Effect of lupines albus L. on number of leydig cell in adult male mice Values are expressed as 

mean ± SE. n= 5 / each group. C: Control group, T1: mice received 5mg/kg lupinus albus orally for35 days. 

T2: mice were given 10mg/kg of lupinus albus seed extract for 35 days. T3: mice orally administrated 15 

mg/kg lupinus albus seed extract for 35 days. Means with a different small letter between columns in different 

groups are significantly different (P ≤ 0.05) between group. 

 

4. Discussion 

White lupin seeds provide a variety of health advantages, including protection from high blood pressure, 

insulin resistance, and high cholesterol levels. For thousands of years, white lupin seeds have been employed 

in animal and human feeding and therapy. However, in recent years, a new feature of white lupin has been 

discovered that can be used to make a variety of useful foods. Protein, fatty acids such as omega 6 to omega 

3, and phenolic substances such as flavonoids have unique characteristics that protect against disease onset 

[52]. The main hormones that regulate the male reproductive system are SSH, which stimulates 

spermatogenesis, and ICSH, which stimulates the creation of androgens such testosterone, which is 

responsible for male secondary sex characteristics and gametogenesis [33]. Oxidative stress is one of the 

disruptor pathways that lead to male infertility due to disturbances in the hormone production and control 

[12], [36], [4], [29], [30], [11]. In current study, as expected, the testosterone level was significantly elevated 

in serum of mice treated with 15mg/kg lupin as a consequence of increased levels of LH in this group of 

treated animals [51]. From other side, genistein and daidzein a type of flavonoids constituents [3], [23], [28], 

[61], [19], the exposure to them will increase serum testicular testosterone levels in rats [42]. Supporting our 

finding, it has been found lupin has direct effect in stimulating the secretion of hormones GnRH in male lamb, 

and then increasing the levels of testosterone [24]. Moreover, our findings disagree with the other researchers 

observations who found that feeding ewes with lupin increases the reproductive performance due to increase 

the number of growing follicles as a result of increase of FSH hormone [46], but agrees with the findings of 

other researchers who claimed that feeding sheep with lupin may increase the ovulation rate regardless to 

unchanged FSH concentration in blood [15]. 

 

Histopath examination of mice testes treated with lupinus albus (15%) revealed full spermatogenesis 

differentiation and proliferation in the center of seminiferous tubules, which were compact with sperm and a 

large number of leydig cells. This could be due to an increase in testosterone concentration, which supports 

spermatogenesis and increases spermatocyte maturation, facilitating round to elongated spermatid 

progression and spermatid release [41], [25]. 
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Our findings in histogram (4 and 5) come in align with others [49], [60], [39], [45], [6]. This antioxidation 

properties may have come from lupanine component and its derivatives in the lupin seeds [34], [39] and also 

could be due to the direct effects of lupin on the gut microbiota as prebiotic that can lead to 

immunomodulation effects and then improve the oxidant-antioxidant system function [60]. Furthermore 

Lupines albus L. contains sterols and flavonoids such as: -amirin, -sitosterol, rutin, quercetin and saponins 

which may remove free radical and act to improved fertility [17], [27]. 

 

5. Conclusion 

We conclude the use of lupinus albus L. have immunomodulation effects and then improve the oxidant-

antioxidant system function and Lupin seed at 15 mg/kg has a potentially effect on male genital system. 
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