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ABSTRACT
Background: Medicinal plants are generally considered beneficial to health because they contain 
secondary metabolites responsible for their therapeutic effects. However, some plants used in 
phytotherapy are toxic due to their high content of toxic components. Objectives: The purpose 
of this study is to assess the therapeutic and toxic action of Artemisia herba alba (AHA) by using 
increasing doses of the plant extract, on reproductive parameters, plasma testosterone levels, 
organs’ relative weight, tissue structure, and immunolocalization of estrogen receptors ER in 
reproductive organs of adult male domestic rabbits. Materials and Methods: Thirty-six rabbits 
were divided into six groups (D0), (D1), (D2), (D3), (D4), and (D5), and received respectively NaCl 
(0.9%), 5, 15, 30, 60, and 120 mg/kg bw/day of AHA extract. The daily doses were administered 
orally for thirty days. Results: The results show progressive improvement in sperm quality in 
rabbits treated with 5, 15 and 30 mg/kg of (AHA) extract, an increase in sperm speed, concentration, 
motility, vitality, testosterone levels, and the organs’ relative weight compared with the control. 
The marked improvement in sperm quality is observed in rabbits treated with 30 mg/kg of the 
AHA extract. However, from dose 60 mg/kg, sperm parameters are significantly reduced compared 
with the control, this reduction is severe in rabbits treated with 120 mg/kg. Histological sections 
of reproductive organs in rabbits treated with 5 and 15 mg/kg bw, do not reveal any remarkable 
morphological changes in tissue structure compared to the control, treatment with 30 mg/kg 
reveals an improvement of the structural integrity. However, at high doses, histological sections 
reveal more or less significant changes in tissue structure and morphology of reproductive organs. 
The immunochemical study shows a positive reaction in the reproductive organs of rabbits 
treated with low doses, the immunopositivity of the reaction decreases progressively with the 
increase of the extract doses. While an immunonegative reaction is observed in the organs of 
rabbits treated with a high dose of plant extract. Conclusion: The therapeutic effect of AHA 
extract on reproduction was manifested at low doses of extract; they had a positive influence on 
reproductive parameters. However, at the high doses, some reproductive parameters were slightly 
disturbed; these disturbances were accentuated and appeared significant at the highest dose of 
plant extract. The supplementation then of low quantities of AHA in rabbits' diets can improve 
reproductive performance, which in turn positively affects rabbit production.

Keywords: Artemisia herba Alba, Reproduction, Sperm Quality, Histology, Estrogen Receptor, 
Health.

INTRODUCTION

Since Antiquity, medicinal plants have been commonly valued 
for their therapeutic virtues, where they were used for care, 
treatment, and cure of various diseases.1 Despite current progress 

in the pharmaceutical and medicinal sciences, the use of natural 
plant resources has continued to grow for certain populations of 
the world, especially in developing countries,2 but in some cases, 
plants with beneficial effects can become toxic when consumed in 
high concentrations or over a long period of time, because they 
contain toxic bioactive components, such as heterosides, alkaloids, 
anthocyanins, tannins, monoterpenes, and steroids, which can 
generate oxidative stress, and cause major cytotoxicity; this last 
poses a risk to the cardiovascular, respiratory, immune, nervous, 
renal, and reproductive systems. Furthermore, the presence of 
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phytoestrogens; which are nonsteroidal polyphenolic compounds; 
in some plants, can affect reproductive functions leading to 
disruption of the reproductive system and loss of fertility, such 
as gamete production, sperm density, androgen secretion, sperm 
motility, secretion, and metabolism of reproductive hormones, 
and temporary infertility syndromes.3-9

Artemisia herba alba (AHA), known also as wormwood (known 
in Chinese as 苦艾 (Kǔ ài), Hindi as नागदौन (naagadaun), as 
ajenjo in Spanish, armoise blanche in French, and as shih  
in Arabic), is a popular medicinal plant in northern Africa, 
commonly used by the local population in human and veterinary 
medicine; inflammatory disorders10 and infectious diseases are 
the main disorders treated by this plant.11 The beneficial effect 
of (AHA) is due to their richness in bioactive components 
which provide the plant an anti-inflammatory, antioxidant, 
antibacterial, antidiabetic, and anti-cancer, properties.12-25 
The phytochemical studies revealed that the (AHA) contains 
herbalbin, sesquiterpene, monoterpenes, cis-chryanthenyl 
acetate, flavonoids,25-28 mono- and di-cinnamoylquinic acids, and 
5-caffeoylquinic acid which can be found in high concentrations, 
in addition to 3,5-dicaffeoylquinic acid and vicenin-2, coumarins, 
and acetylenic hydrocarbons.20,29 Furthermore, the composition 
of (AHA) essential oil has also been investigated.30,31 However, in 
high concentrations, (AHA) can cause structural and functional 
changes in organisms. Indeed, the toxic effect of high doses 
of Artemisia has been demonstrated by several studies.14,32-34 
Thujone is a monoterpene ketone, present in Artemisia herba 
alba, it is highly convulsive,35 and causes feelings of disinhibition 
and hallucinations. It has two natural stereoisomeric forms, α and 
β thujone, α-thujone isomer is more toxic and is reported to be 
harmful to the kidney, brain,35,36 and liver cells.37

Camphor is a component of (AHA), it is easily absorbed by 
the intestinal mucosa and causes damage to the kidney, liver, 
and brain,38,39 it can also pass through the placental barrier and 
cause hemorrhagia in the placenta.40 In addition, Camphor is 
also considered fetotoxic, since the fetus is unable to produce the 
enzymes required for its metabolism, leading to fetal abortion.41

Few studies have investigated the reprotoxicity induced by 
medicinal plants, especially if we take into account our limited 
knowledge of veterinary folk medicine, this effect could 
have repercussions on the economy because it affects animal 
reproductivity and productivity. On the other hand, limited 
studies have been carried out to assess the toxic influence of 
(AHA) on the reproductive performance of males, for those 
reasons, we carried out this study which aims to determine the 
therapeutic and toxic doses of (AHA) extract on reproductive 
parameters; sperm speed, concentration, motility, vitality, plasma 
testosterone levels, the testis and epididymis relative weight, 
reproductive organs’ tissue structure, and immunolocalization of 
estrogen receptors.

MATERIALS AND METHODS

Plant extract process

The aerial part of the Artemisia herba alba (AHA) (Figure 1)42 
was obtained from the Oum El-Bouaghi region, Algeria, between 
October and January. The plant was dried in a dry, dark, and 
airy place, in order to preserve its therapeutic properties. After 
pulverizing the sample of the plant by using an electric grinder, 
the extraction process was carried out by diluting 1000 g of the 
powder in ethanol (70/30, v/v); 24 hr later, the solution was 
filtered 3 times and then placed in a rotary evaporator (BÜCHI 
Labortechnik AG, Switzerland) at 70°C to evaporate the solvent.

Animals and experiment

The experiments were performed on a total of thirty-six adult 
male rabbits of the local strain Oryctolagus cuniculus, weighing 
2578±243.25 g. The animals were housed in conventional cages at 
room temperature in the animal house at the University of Oum 
El Bouaghi, Algeria,

They were fed with a pellet diet and water. After the adaptation 
period, the animals were divided into six groups:

The control group (D0) received NaCl (0.9%), the other groups 
(D1), (D2), (D3), (D4), and (D5) received respectively 5, 15, 30, 
60, and 120 mg/kg bw/day of AHA extract. The daily doses were 
administered orally for thirty days.

Blood and organs sampling

After ending the treatment period, we weighed the rabbits and 
then killed them by decapitation. The blood was then collected 
in test tubes and centrifuged for 10 min at 4,000 rpm/min, in 
order to separate blood formed elements from the plasma. The 
latter was used to measure testosterone concentration. We also 
removed the testis and epididymis, weighed them, and stored 
them in a dilute formalin solution (10%), the samples were used 
for the histological and immunohistochemical studies.

The biological study of semen

Sperm parameters were estimated according to the method of 
OMS.43 The sperm was collected by microsurgery using one or 
more epididymal micro-incisions; the sample was diluted in a 
physiological solution of 0.9%, which has been used to evaluate 
sperm speed (expressed as mm/s), concentration (expressed as 
million/mL), motility (expressed as a percentage), and vitality 
(expressed as a percentage).

Testosterone measurement

The plasma testosterone concentrations were determined by 
the Enzyme-Linked Immuno-Sorbent Assays (ELISA) method 
by using of TOSOH AIA System Analyzers (3-8-2 Shiba, 
Minatoku, Tokyo, Japan) apparatus, and the commercial ELISA 
kits for plasma testosterone (ST AIA-Pack Tosoh Bioscience. 
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ST AIA-PACK™ Test Cups: Testosterone, Tokyo, Japan). This 
method is based on the visualization of labelled antigen-antibody 
reactions by adding TMB (tetramethyl benzidine) substrate. The 
color intensity is inversely proportional to the quantity of antigen 
present in the sample.

Histological study

Histological procedures were performed according to the method 
of Martoja and Martoja,44 with moderate modifications in the 
method. The objective of these procedures is to produce thin, 
transparent sections of tissues that can be observed under a light 
microscope.

Organ samples preserved in diluted formalin (10%), were 
dehydrated in ascending concentrations of ethyl alcohol, 
substituted in xylene, and impregnated in paraffin. The sections 
of 4 µm were confectioned by using a manual microtome (SLEE 
CUT 4062, TECH Inter Lab, Thoiry, France). Deparaffinization 
and rehydration; are two procedures that were performed 
before staining with Hematoxylin-eosin. The samples were then 
protected against drying out by using the mounting medium 
(Eukitt® Classic, ORSAtec GmbH, Bobingen, Germany).

Immunohistochemical study

The procedure was carried out by placing the paraffin-embedded 
sections of epididymis and testis at 70°C, in order to adhere 
the sample to the slide firmly. Immunostaining was performed 
following the avidin-biotin method. After deparaffinization 
and hydratation, samples were incubated in 3% H2O2 to inhibit 
endogenous peroxidase, followed by heating in the microwave for 
20 min after immersion of samples in an antigen retrieval solution 
(0.01 M Sodium citrate buffer, pH 6). For blocking nonspecific 
protein binding, normal goat serum (10%) was used for 30 min. 
Incubation with primary antibody was carried out by using mouse 
antihuman monoclonal IgG ER (Santa Cruz Biotechnology, CA) 
overnight at 4°C. After washing with PBS solution, samples were 
incubated with secondary antibody by using biotinylated goat 
anti-mouse IgG (Santa Cruz Biotechnology, CA) for 1 hr, washed 

with PBS, and incubated in streptavidin peroxidase for 20 min. 
Samples were then incubated in DAB substrate solution until 
the desired stain intensity developed, dark brown precipitate was 
produced. Samples were counterstained in hematoxylin, stabilized 
in mounting medium, and covered with a glass coverslip.

Statistical analysis

All data are shown as mean±SD. To compare two means, the 
t-student test was used, while the one-way Analysis of Variance 
(ANOVA) (GraphPad Prism 9.5.1 software, LLC, USA) was 
employed to compare different means. The statistical test was 
considered significant at p < 0.05 level (*p < 0.05, **p < 0.01, ***p < 
0.001). a test ANOVA, b, c, d, e, f test t-student. b D0 vs D1. c D0 vs D2. 
d D0 vs D3. eD0 vs D4. fD0 vs D5.

RESULTS

Effect of Artemisia herba alba extract on sperm 
quality

Biological analysis of sperm parameters; speed, motility, 
concentration and vitality of sperm, reveals a progressive 
improvement in sperm quality in rabbits treated with 5, 15 and 
30 mg/kg of (AHA) extract. Treatment with 5 mg/kg shows 
moderate changes in sperm speed (Figure 2) and vitality (Figure 
3), while concentration (Figure 4) and motility (Figure 5) show 
a significant increase compared to the control. While, the 
treatment with 15 mg/kg results in a significant increase in sperm 
parameters, except for sperm speed, which shows non significant 
difference. The marked improvement in sperm quality is noted in 
rabbits treated with 30 mg/kg of the AHA extract. However, from 
60 mg/kg, sperm parameters are significantly reduced compared 
with the control, this reduction is severe in rabbits treated with 
120 mg/kg.

Effect of Artemisia herba alba extract on testosterone 
concentration

Hormone measurements show a significant elevation in plasma 
testosterone concentrations in rabbits treated with 15 and 30 

Figure 1:  Photograph of the aerial part of Artemisia herba alba.42

Figure 2:  Variations in sperm speed in rabbits received increasing doses of 
AHA extract.
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mg/kg of (AHA) compared to the control, while the lower dose 
produces non significant difference. In addition, treatment with 
60 and 120 mg/kg of plant extract produces a marked decrease, 
which seems to be more pronounced in rabbits treated with the 
higher dose (Figure 6).

Effect of Artemisia herba alba extract on organs’ 
relative weight

A non significant increase in the testis relative weight is recorded 
in rabbits treated with 5 and 15 mg/kg. Indeed, rabbits treated 
with 30 mg/kg show a remarkable increase in the testis relative 
weight compared with the control. In contrast, from 5 to 60 mg/
kg, there is non significant change in the epididymis relative 
weight. Whereas at the highest dose, 120 mg/kg, there are 
significant changes in the organs’ relative weight, reflecting a 
marked decrease in their relative weights (Figures 7 and 8).

Effect of Artemisia herba alba extract on organs’ 
structure

Histological sections performed on the testis show that treatment 
with 5 and 15 mg/kg bw of AHA extract (Figures 9D1 and D2) 
does not lead to any remarkable morphological modifications 
in testicular tissue structure compared with the control (Figure 
9D1). There is a similarity between them. Furthermore, treatment 
with 30 mg/kg (Figure 9D3) reveals an increase in interstitial 
cell clusters or Leydig cells, and the structural integrity of the 
seminiferous tubule walls, which, in fact, represent the stages 

of the spermatogenesis process. Histological sections of rabbit 
testis treated with 60 and 120 mg/kg (Figures 9D4 and D5) show 
more or less significant alterations, with dilatation of the tubular 
lumen due to narrowing of the walls, which in turn results in 
the absence of certain stages in the spermatogenesis process. In 
addition, parts of the rabbit testis treated with 120 mg/kg show 
severe changes, with vacuolization in the interstitial tissues and 
walls of the seminiferous tubules, and degeneration of the sperm 
cell membranes.

Histological sections of the epididymis of rabbits treated with 5 
mg/kg (Figure 10D1) show a similar tissue structure compared 
to the control (Figure 10D0). Moreover, rabbits treated with 15 
and 30 mg/kg (Figure 10D2 and D3) show an increase in the 
epithelium cell thickness, which covers the epididymal duct, and 
the accumulation of mature spermatozoa in the epididymal duct 
lumen. Regarding rabbits treated with 60 and 120 mg/kg (Figure 
10D4 and D5), histological sections show some disturbances, 
represented by enlargement of the stromal space, degeneration, 
and narrowing of the epithelium cells in certain areas of the 
epididymis, leading to dilatation of its lumen and absence of 
mature spermatozoa in some parts of the duct.

Effect of Artemisia herba alba extract on localization 
of estrogen receptor

The immunochemical study shows a positive reaction in the 
testis of rabbits treated with 0, 5, 15, and 30 mg/kg bw (Figures 

Figure 3:  Variations in sperm vitality in rabbits received increasing doses of 
AHA extract. 

Figure 6:  Variations in plasma testosterone levels in rabbits received 
increasing doses of AHA extract. 

Figure 4:  Variations in sperm concentration in rabbits received increasing 
doses of AHA extract extract.

Figure 5:  Variations in sperm motility in rabbits received increasing doses of 
AHA extract.
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11D0, D1, D2 and D3), receptors are localized in Leydig cells in 
interstitial tissue clusters, and in germ cells; spermatogonia, a 
weak staining is also observed in spermatocytes, corresponding to 
a low number of estrogen receptors. While, an immunonegative 
reaction is observed in the testis of rabbits treated with high doses 
(Figures 11D4 and D5), due to the degeneration of a large number 
of interstitial and germ cells.

for sections performed on the epididymis, an immunopositive 
reaction appears in stromal cells, and epithelial cells of the 
epididymal duct in rabbits treated with 0 to 30 mg/kg of plant 
extract (Figures 12D0, D1, D2 and D3), The immunopositivity 
of the reaction decreases progressively with the increase of the 
extract doses, weak staining is observed at 60 mg/kg bw (Figure 
12D4). Whereas, an immunonegative reaction is observed in 
rabbits treated with 120 mg/kg bw (Figure 12D5), due to a 
narrowing of the epithelium cells of the epididymal duct, and 
degeneration of epithelial and stromal cells.

DISCUSSION

Artemisia herba alba (AHA) extract causes variable effects 
related closely to the administered doses. Based on the results 
of this study, AHA induces positive effects on sperm quality 
when administered at low doses. Indeed, the plant extract 
improves sperm speed, concentration, motility, and vitality in 
rabbits treated with low doses of AHA. According to Abid et al.45 

AHA contributes to improving the status of zinc, copper and 
antioxidants, the activity of glutathione peroxidase. It also prevents 
various disturbances, in particular oxidative stress,45 leading to 
positive effects on reproduction. The flavonoids, sesquiterpene 
lactones, phenolics, and waxes in AHA are bioactive compounds 
with powerful antioxidant properties,42 other studies on rams 
have demonstrated that the supplementation of AHA to diet can 
lead to an impact on different growth parameters, both muscular 
and skeletal, as well as on energy metabolisms, certain endocrine 
pathways, sexual performance, and reproductive function of 
rams.46,47 In addition, the fresh leaves of AHA can enhance 
reproductive performance by improving semen parameters and 
increasing sperm concentration and motility.48 AHA essential 
oil also enhances plasma testosterone levels and testis spermatid 
count in male rats.49 However, administration of a high dose 
(300 mg/kg bw) of the extract induces a reduction of fertility in 
female rats,32 an impairment in sexual activity in pregnant mice, a 
significant decrease in litter size, and pups in litter.50 According to 
Khataibeh and Daradka,51 AHA decreases spermatogenesis and 
sperm motility. Another study showed that the administration 
of an aqueous extract of AHA resulted in an increase in sperm 
speed, concentration, and motility in rabbits treated with 20 mg/

Figure 7:  Variations in the testis relative weight in rabbits treated with 
increasing doses of AHA extract.

Figure 8:  Variations in the epididymis relative weight in rabbits treated with 
increasing doses of AHA extract.

Figure 9:  Histological sections of the testis in rabbits received increasing 
doses of AHA extract. (D0) control group, (D1) the group received 5 mg/kg bw 
of plant extract, (D2) the group received 15 mg/kg bw of plant extract, (D3) 
the group received 30 mg/kg bw of AHA extract, (D4) the group received 60 
mg/kg bw of AHA extract, and (D5) the group received 120 mg/kg bw of AHA 
extract (H&E staining, magnification 100x, zoom 1.9x). Thin arrow: interstitial 
cell clusters, Thick arrow: seminiferous tubule wall. Arrowhead: tubular lumen. 

Curved arrow: vacuolization. Asterisk: degeneration of cell membranes.
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kg; but all reproductive parameters were reduced at 30 mg/kg 
bw.52

Plasma testosterone levels reflect fertility status and the activity 
of the reproductive system.53-55 The results of our study show an 
increase in plasma testosterone levels in rabbits that received low 
doses of AHA. Indeed, the findings of Khnissi et al.48 revealed 
that the addition of the fresh leaves of AHA to the diet of rams 
resulted in an increase in plasma testosterone concentration.52 
However, high doses of AHA extract can disrupt testosterone 
synthesis, due to impairments in the endocrine function of 
the hypothalamus-pituitary-testis pathway, and in the sites of 
androgen production. The study of Khataibeh and Daradka,51 
showed a decrease in sperm count, hypothalamus-pituitary-
testis pathway function, reproductive function, plasma levels of 
testosterone and FSH in AHA-treated rats, leading to difficulty in 
gestation and a decrease in the implantation sites and fetus number 
in female rats coupled with AHA-treated males. The findings 
of Domiaty,56 demonstrated that the high dose of AHA extract 
(500 mg/kg bw) may induce any variation in serum testosterone 
levels, relative weight, and morphology of testicular tissue. On 
the other hand, testosterone secretion is controlled by estrogen 
hormone, a decrease in estrogen synthesis leads to the release of 

gonadotropins, which stimulate testosterone synthesis.57 However, 
the absence of ER estrogen receptors, which clearly manifested as 
an immunonegative reaction in rabbits treated with high doses of 
AHA extract, causes a negative effect on testosterone production 
and spermatogenesis. However, at low doses, AHA extract 
induces an immunopositive reaction in Leydig cells and germ 
cells; the estrogen receptor presence indicates the major roles 
of these female hormones in testicular function, development, 
and spermatogenesis regulation.58 Androgens can regulate the 
reproductive organs' weight.35 Indeed, the effect of AHA extract 
on the testis and epididymis relative weight was observed when it 
was administered in high doses, due to their positive or negative 
action on the hypothalamus-pituitary-testis pathway, this last can 
in turn affect the production of androgen hormones. According 
to Olsen,35 the weight of reproductive organs can be changed 
by androgen hormone levels. However, a decrease in plasma 
androgen levels leads to a decrease in the reproductive organs' 
weight, and vice versa.32 The decline in the weight of the gonads 
causes a reduction in spermatogenesis, sperm quantity and 
quality.59,60 Disruptions in the tissue structure and morphology of 
the testis and epididymis can also affect reproductive performance 
and sperm quality. Indeed, administration of low doses of AHA 

Figure 10:  Histological sections of the epididymis in rabbits received 
increasing doses of AHA extract. (D0) control group, (D1) the group received 
5 mg/kg bw of AHA extract, (D2) the group received 15 mg/kg bw of AHA 
extract, (D3) the group received 30 mg/kg bw of AHA extract, (D4) the group 
received 60 mg/kg bw of AHA extract, and (D5) the group received 120 mg/kg 
bw of AHA extract (H&E staining, magnification 100x, zoom 1.9x). Thin arrow: 
stromal tissue. Thick arrow: epithelium cell. Arrowhead: epididymal duct 

lumen. Curved arrow: narrowing and cell degeneration. 

Figure 11:  Immunohistochemical staining of estrogen receptor in testis in 
rabbits received increasing doses of AHA extract. (D0) control group, (D1) the 
group received 5 mg/kg bw of AHA extract, (D2) the group received 15 mg/
kg bw of AHA extract, (D3) the group received 30 mg/kg bw of AHA extract, 
(D4) the group received 60 mg/kg bw of AHA extract, and (D5) the group 
received 120 mg/kg bw of AHA extract (sections were stained with Anti-ER 
immunostain, magnification 100x, zoom 2.4x). Thin arrows: Leydig cells, thick 

arrow: germinal cells.
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extract improved the tissue morphology of the reproductive 
organs, due to the beneficial components of the plant, as 
antioxidants, which preserve the cellular integrity and tissue 
morphology of the organs. However, the high doses cause severe 
reprotoxicity resulting in the inhibition of spermatogenesis and 
degeneration of cell membranes, our findings are in agreement 
with those of Khataibeh and Daradka,51 who demonstrated 
that AHA causes a disorder of spermatogenesis and an absence 
of their final stages, leading to a decrease in spermatocyte and 
spermatid numbers. Several studies have attributed the plant's 
toxicity to its components, such as flavonoids, phytoestrogens, 
and thujone.50 Flavonoid toxicity is a field of research to be 
explored, as the mechanisms of their toxicity are complex and 
not yet completely clear. Indeed, flavonoids act on several targets 
at different doses.61 Several investigations in vitro and on animals, 
as well as humans, have demonstrated that consumption of 

flavonoids with doses exceeding the threshold leads to harmful 
effects on health.61 Phytoestrogens are components of AHA, they 
have estrogenic activity in the reproductive system, and on the 
hypothalamus-pituitary pathway.62 According to Cederroth et 
al.63 and Hamilton-Reeves et al.64 the endocrine function can be 
disrupted by increased consumption of phytoestrogens because 
they have the ability to bind to estrogen receptors ER due to their 
similarity to the estrogen hormone65 leading to a reduction of 
estrogen response. According to Ramírez et al.66 phytoestrogens 
have a potential effect on the reproductive parameters of domestic 
animals, acting as agonists or antagonists of estrogen receptors. 
In addition, laboratory animals that were exposed to very high 
doses of estrogenic chemicals such as phytoestrogens, showed a 
decrease in gonad volume, quality, and sperm count.67,68 However, 
low doses (physiological doses) and moderately high doses 
(pharmacological doses) that have a stimulating or inhibiting 

Dose and nature 
of the AHA extract

Period of 
exposure

Animal species Effects on reproduction

300 mg/kg bw of 
AHA extract

4 weeks and 12 
weeks

Female 
Sprague-Dawley 
rats

Adverse effects on the reproductive system and fertility result in a 
decrease in plasma androgen levels, a reduction in the percentage of 
pregnancies and the number of implantation sites, and a decrease in 
the viable fetus’s number.32

Unlimited 
consumption of 
AHA decoction in 
the diet

9 weeks Male Wistar rats Positive effect on reproduction, through the prevention of oxidative 
stress and the improvement of antioxidant status, glutathione 
peroxidase, Zn and copper levels.45

400 mg/kg bw of 
essential oils

95 days Barbarine lambs Positive impact on the antioxidant status of animal tissue leading to a 
positive effect on reproduction.46

20g/day of fresh 
foliage

70 days Rams Impact on endocrine pathway and reproductive performance.47

20g/day of fresh 
leaves

2 months Rams Enhancement of reproductive performance, semen parameters, 
sperm concentration, and motility. An increase in plasma 
testosterone level.48

50 mg/kg bw of 
essential oils

21 days Male Wistar rats Enhancement of antioxidant enzyme activity (GPx, SOD, CAT) in 
testis, epididymis and spermatozoa, increase in testis spermatid 
count and testosterone, reduction in epididymis sperm count.49

80 and 150 mg/kg/
day of the methanol 
extract

the entire 
period of 
gestation

Female pregnant 
mice

An impairment in sexual activity in pregnant mice, a significant 
decrease in litter size, and pups in litter.50

100 mg/kg bw 
aqueous extracts

60 days Male Albino rats Decrease in the weight of reproductive organs, sperm motility and 
density in cauda epididymis and testicular ducts, spermatogenesis 
activity in the somniferous tubule, number of spermatocytes 
and spermatids, testosterone and FSH levels, number of female 
rats impregnated by males receiving treatment, a decrease in the 
implantation sites and viable fetuses number.51

20 and 30 mg/kg of 
aqueous extract

30 days Male rabbits An increase in sperm speed, concentration, motility, and plasma 
testosterone levels at 20 mg/kg; all reproductive parameters were 
reduced at 30 mg/kg bw.52

500 mg/kg bw of 
aqueous extract,

Alternate days 
for 3 weeks

Male Wistar rats There is no impact on plasma testosterone levels, the relative weight 
of the testis, and the morphology of testicular tissue.56

Table 1: The effect of different doses of Artemisia herba alba on reproduction
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effect, induce stimulation of spermatogonia proliferation in 
vitro,69 and restoration of spermatogenesis in germ cell-depleted 
testis of hypogonadal mice.70 Estrogen concentrations that 
are below the threshold are therefore essential for maintaining 
the function and the structural integrity of the testis, and their 
receptors are necessary for maintaining fertility.71

CONCLUSION

Artemisia herba alba is commonly used in human and veterinary 
medicine, and despite its many benefits, its excessive and/or 
long-term use can induce an adverse effect on reproduction and 
animal production, which in turn has an impact on the economy. 
In fact, the effect of this plant, whether positive or negative, is 
dependent on the dose, the period of exposure, and the nature of 
the plant extract (Table 1). Based on the findings of this study, the 
limit between beneficial and toxic doses on reproductive quality 
was noted, the low doses can improve fertility and reproductive 
parameters, resulting in an increase in animal productivity. In 
contrast, the high doses cause reprotoxicity leading to a decrease 
in fertility and reproductive performance, which in turn has a 
negative impact on animal production and the economy overall.
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ABBREVIATIONS

AHA: Artemisia herba alba; ER: Estrogen receptors; NaCl: 
Physiological solution; ELISA: Enzyme-Linked Immuno-Sorbent 
Assays; TMB: Tetramethyl benzidine; H2O2: Hydrogen peroxide; 
IgG: Immunoglobulin G; PBS: Phosphate-buffered saline; DAB: 
3,3'-diaminobenzidine.

SUMMARY

This study aimed to determine the therapeutic and toxic doses of 
Artemisia herba alba (AHA) extract on the reproductive capacity 
of adult male rabbits Oryctolagus cuniculus.

Increasing doses of AHA extract were administered by gavage for 
thirty days. The results showed that low doses of AHA (5, 15, and 
30 mg/kg) are considered therapeutic doses, they positively affect 
the reproductive system by enhancing fertility and improving 
reproductive performance in male rabbits due to its content of 
beneficial bioactive components.

However, the high doses of AHA extract (60 and 120 mg/
kg) which are considered toxic doses, can cause severe 
reprotoxicity, resulting in morphological changes and disruption 
of reproductive markers. These changes are due to the presence 
of toxic components such as camphor and thujone. In addition, 
other bioactive components which usually have a positive impact 
on health, become toxic when administered in high doses and/or 
over long periods.

On the other hand, our findings were different from those obtained 
in previous studies conducted to determine the beneficial and 
harmful doses of the plant. These differences may be due to the 
nature of the plant extract, the period of exposure, the animal 
species, and the experimental conditions. The following Table 1 
recapitulates the results of previous investigations on the positive 
and negative effects of AHA on reproduction and fertility.
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