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1. INTRODUCTION 

Since time immemorial, men and women have searched 

among various plants those which can be used as food or 

medicine for the treatment of various diseases. They 

have distinguished toxic and nontoxic plants by essay 

and error. Among diseases or human perturbations in 

man and women life, sexual dysfunction especially 

erectile dysfunction in man remained a serious health 

and epidemiological problem wordwide affecting many 

men and is a persistent inability to obtain and maintain a 

sufficient erection for natural satisfaction intercourse.
[1]

 

 

To treat this, man had rely to use different substances 

empirically known to possess aphrodisiac properties 

including drugs and alcohol, or food such as chocolate, 

cafe, honey substances with some success. These later 

were described as substances that enhanced sexual 

desire. The word aphrodisiac derived from Aphrodite, 

the name of the ancient Greek godless of sexual, love, 

beauty and sexual rapture.
[2-4]

 It refers to substances that 

arouse or increase sexual desire or excitement, enhance 

sexual drive, performance and lead to greater sexual 

satisfaction. They lead to significant increase in libido 

and sexual interest. It is mainly used to increase low 

libido, to improve sexual performance, to treat arouse or 

increase impotence and physiological problems that 

affected sexual activity.
[2,5]

 

 

On the other hand, male impotence also called erectile 

dysfunction (ED) is a common medical condition 

affecting the sexual life of million men worldwide. It is 

defined as the persistent inability to obtain and maintain 
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a sufficient erection for naturally satisfactory intercourse 

or a repeated inability to achieve normal sexual 

intercourse including various forms such as retarded 

ejaculation, arousal difficulties, premature ejaculation 

and erectile dysfunction, etc. It is a symptom that 

occurred in 10 to 50% in men and 25 to 63% in 

women.
[3,5]

 It is caused by many factors like 

psychological disorders such as anxiety, stress, diabetes, 

fear of sex, neurological disorders, to have alcohol, 

aging, hypertensions and so one.
[1,6]

 ED is experienced at 

least some of the time by the most men who have 45 

years of age and it is projected to affect 300 to 320 

million men worldwide by year 2025. This prevalence 

seemed to be high in men of all ages, but increase greatly 

in the elderly.
[7]

 

 

Many people don’t believe in love potion or aphrodisiac, 

but countless numbers men and women have used them 

easyl downthrough the centuries and there is clear proof 

they are still in use today.
[8]

 

 

Management therapies consisted in the use of 

psychotherapy, vacuum devise, surgery, penile implants 

and drugs.
[9]

 Many of these synthetic aphrodisiac drugs 

such as Bremelanotide, Melanotan II, Sildenafil (Viagra), 

Tadalafil (Cialis) and Vardenafil (Levira) and 

Yohimbine referred to phophodiesterase type 5 inhibitors 

(PDE5i). However, as these drugs do not work as 

aphrodisiacs and required sexual stimulation, a originally 

derived from a tanning agent of clinically untested drugs 

such as PT-141 (Bermelaanotide), and had been sold on 

the illicit market with suggested effects on sexual 

behaviors. They caused in general spontaneous erections 

as well as increased sexual desire and arousal.
[10]

 They 

had a big problem of falcification on the pharmaceutical 

market and induced more side effects such as high cost, 

complications as infections in surgical procedures, 

mechanical (devices, acceptability, headache, flushing, 

dizziness, visual disturbances, nasal congestions and 

priapism, irregularities of the rhythm of the heart, 

suicidal tendencies, mental disorders and tremors, 

dilatation of blood vessel in other parts of body causing 

headaches and fainting, facial flushing, upset stomach, 

blurred vision and sensitivity to light usually occurred 

with high doses).
[2,11]

 

 

To avoid these inconvenient conditions, men and women 

rely to traditional medicine by using various preparations 

based on different medicinal plant organs claimed to be 

effective as aphrodisiac agents by practioners during 

their daily practices and found some satisfaction in their 

sexual relations. Medicinal plants are an important 

source of medicines and have a long history in most 

countries for their use to treat sexual disorders.
[6]

  

 

Taking account of this high interest of medicinal plants 

to prove their effectiveness in sexual desire and behavior 

in male animals before in human, some of them are 

nowadays scientifically investigated to prove their 

aphrodisiac effects in animal models and more of them 

had been reported to possess this biological activity in 

vivo.
[11-18]

 Some medicinal plants with proved 

aphrodisiac activity in animal model are now made in 

ameliorated galenic forms such capsules and tables and 

called in specific names such as Passion
R
, Mucuna 

Purien
R
, Tribulus

R
 

[19-21]
, P-Viril

R
 and Diazostimul

R
, 

selled on pharmaceutical mark and known a easy use by 

many people. 

 

Diazostimul is a natural aphrodisiac product based on 

Heinsia crinita root bark. It is very chip, readily 

available and greatly consumed by local population in 

DR-Congo and other countries in the world. Thus, the 

present investigation was carried out to evaluate 

aphrodisiac effects of Diazostimul by using other sexual 

parameter behaviors than those used previously by 
[22]

 

and to compare its effects to Sildenafil used as reference 

aphrodisiac product. Its acute and sub-acute toxicity 

were also reported for the first time. 

 

2. MATRERIALS AND METHODS 

2.1. Origin of Diazostimul 

Diazostimul is a natural medicine with aphrodisiac 

properties prepared under ameliorated galenic form 

tablets based on aqueous extract of Heinsia crinita 

(Afzel.) Taylor (Rubiaceae) root bak. Each plant of this 

medicinal plant have a therapeutic values. Each part of 

this medicinal plant has a therapeutic value in traditional 

medicine in many African countries including 

Democratic Republic of Congo for the treatment of 

various ailments like pain-likes (fruit), arthritis, 

rheumatism diarrhea, dysentery (leaf, root), cutaneous, 

subcutaneous and parasitic infections (rootbark), 

venereal diseases (root), febrifuge (leaf), dropsy, 

swellings, oedema and gout (leaf-sap, root bark), 

paralysis epilepsy, convulsions, spasms, insecticides, 

arachnicides (leaf), sexual asthenia, genital 

stimulant/depressant or aphrodisiac (root bark) , cough 

(stem bark), wounds (root mixed to Alchornea cordifolia 

and Steeganotaenia araliacea (leaf, stem bark), 

purgative (root bark mixed with Morinda lucida leaf and 

root of Aloe congolensis and son one.
[23]

 

 

2.2. Plant material 

Roots of Heinsia crinita (Afzel.) Taylor were collected 

in Kinshasa. The plant were identified at the Institut 

d’Etudes et de Recherches en Agronomie, Departement 

of Biology, Faculty of Sciences, University of Kinshasa. 

The roots were dried at room temperature and after 

scraping with a knife to have root barks, these last were 

reduced to powder using an electronic blender and 

kepted in closed brown bottles. 
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Heinsia pulchella or crinita (Afzel) (Rubiaceae) Taylor 

 

   
Diazostimul product (name (A)), chemical composition (B) and medical indications (C)) 

 

2.3. Preparation of tablets of Diazostimul 

5000 mg of Heinsia crinita root bark were macerated 

with 3 liters of distilled water for 24 h (operation 

repeated three times). The macerates were mixed, filtered 

on paper filter Whatman N
o
1. The filtrate was evaporated 

in vacuo to give dried extract (3750 mg). An amount of 

1000 mg of this extract was mixed with excipients and 

compressed to give tablets with the following formula:  

Aqueous extract……………………………...30mg 

Excipients sq………………………………….1 tablet 

Average weight of tablet……………………..0.4499 g 

Box…………………………………………... 20 Tablets 

 

2.4. Preparation of Diazostimul extract (DE) for the 

study 

10 tablets of Diazostimul were cruched in a mortar to 

obtain homogeneous powder (4.359 g) and were mixed 

with 300 ml distilled water under agitation for 1h. The 

mixture was filtered and the filtrate was evaporated in 

vacuo to give dried extract denoted as Diazostimul 

aqueous extract (DAE: 2.578 g). 

 

2.3. Qualitative phytochemical screening 

The qualitative phytochemical screening was carried out 

by TLC (thin layer chromatography) on silica gel plates 

(thickness layer 0.25 mm, Merck, Germany) using 

different mobile phases and chemical reagents described 

in the literature for the identification major chemical 

groups such as alkaloids, aminated compounds, 

anthraquinones, cardiotonic glycosides, anthocyanins, 

coumarins, flavonoids, terpenoids, steroids, reducing 

sugars and saponins. Stiasny’s reagent (formol + H2SO4 

conc. froth test, HCl 0.2N + isoamylic alcohol were 

employed for the revelation of catechin and gallic 

tannins, saponins and anthocyanins respectively.
[24,25]

  

 

 

2.4. Sexual behavior study 
Heathly male Wistar rats with 140-185 g body weight 

(bw) were selected for this study and were divided into 

five groups as followed:  

 

Table 1: Experimental protocol. 

Groups Treatment Doses (mg/kg bw) 

I Negative control 5 ml distilled water 

II Positive control Sildenafil citrate: 5 

III DAE 50 

IV DAE 100 

V DAE 200 

DAE: Daizostimul aqueous extract 
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Each group was placed in separate plastic cage. Samples 

were orally administered by catheter one hour prior to 

place with female rats in individual cage. The treatment 

was carried out 45 min before testing in sexually potent 

on sluggish/impotent rats.
[22,26,27]

 The female Wistar rats 

were prepared and made receptive by the sequential 

administration of oestradiol benzoate (10 mg/kg bw) 

through subcutaneous injections 48 h and 4h respectively 

prior to mating. The treated female and male rats were 

introduced in plastic cage after 30 min adaption period. 

The pre-coital behavior observed for 15 min until 

ejaculation.
[28]

 During this period, following parameters 

were recorded: 

a) Mount latency (ML) as the time from introduction of 

female until the first mount, 

b) Intromission latency (IL) as the time from 

introduction of the female until the first introduction 

(vaginal penetration), 

c) Ejaculation latency (EL) as the time from the first 

intromission to ejaculation,  

d) Mount frequency (MF) as the number of mounts 

preceding ejaculation, 

e) Intromission frequency (IF) as the number of 

intromission preceding ejaculation, 

f) Penile erection index (PEI) determined by 

multiplying the percentage of rats exhibiting at last 

one episode of penile erection during 30 min 

observation period with the mean number of penile 

erections.
[26,29,30,31]

 

 

2.5. Orientation of sexual activity 
The method used for the assessment this activity was that 

previously described by
[10]

. Animals were divided in the 

same group as described above and orally administered 

the same oral doses of the selected samples prior the 

beginning of the experiment. The analysis of orientation 

sexual activity or sexual behavior of male rats was 

carried out using the method of scoring: 

- Orientation toward female rat- (1 for every sniffing 

and 3 for every licking), 

- Orientation towards self- (1 every non-genital 

grooming and 2 for every genital grooning), 

- Orientation towards environment- (1 for every 

exploration, 2 for every rearing and 3 for every 

climbing). The cumulative score for each activity 

was calculated in half hour after15 days of the 

treatment. 

 

2.6. Effects on fertility in rats 

To assess the fertility in female rats in the presence of 

DAE, the methods previously proposed by
[5,33]

 were 

employed. Briefly, female animals grouped as described 

above were orally given the same oral doses of DAE. 

After one hour, each oestrous female rats with proven 

fertility character were placed in the same cage with 

male rats for cohabitation overnight. All male rats were 

sperm positive. They were watched for pregnancy and 

birth of offspring. The little size and ration or number 

male and female groups were recorded in each group. 

 

2.7. Evaluation of sperm motility, count, viability and 

abnormalities: Mating performance test 

For this test, the method previously described by
[32]

 was 

used. Animals were grouped as descried above and were 

fed with ethanol for 15 days to induce testicular injury. 

The sperm suspension was evaluated for sperm and 

motility. The percentage motility was determined by 

their progressive and non-progressive movements 

observed under electronic microscop. The sperm content 

was determined using Neubauer’s haemocytometer. The 

abnormality sperm was evaluated using the sperm 

suspension stained with eosin and smears, slides were 

made, air dried and made permanent. The slides were 

examined under electronic microscop with an oil 

immersion lens. The percentages of normal an abnormal 

sperms were calculated according.
[27,33] 

 

2.8. Effects on sexual and vital organ weight 
After the mating behavior analysis, on Day 15, negative 

and positive control groups, together with the treated 

groups were submited to the evaluation of their body 

weight ad sexual behavior. All animals were 

aenestheized with ether, sacrified by cervical 

decapitation and their testis, seminal vesicles, 

epididymis, vas-deferens, penis and prostate gland 

together with some vital organs like kidney, spleen, 

heart, adrenal gland, liver and small intestines were 

carefully removed, plentifully washed with distilled 

water, dried at 50
o
C and weighted using digital electronic 

balance. 

 

2.9. Hormone analysis 

The bloods of all animals were collected from retro 

orbital venous flexus after the end of experiment. They 

were spun at 2500 rpm for 10 min in a table to 

centrifuge. Follicle-stimulating hormone (FSH), 

luteinizing hormone (LH) and testosterone were 

measured by radioimmunoassay using respective kits 

(Board of radiation and Isotope Technology, Mumbai, 

India) while total testosterone was measured by a double 

antibody Elisa kit (Eigas Tetsosterone kit, Italy).
[27,30,34,35]

 

Oestradiol and Dopamine were estimated by enzyme 

immunoassay test kits according to the manufacture’s 

instruction (ABO Switzerland Co). After finding the 

effective dose 50, the concentration of Dopamine of 

nucleus accumbency in male rats was measured using in 

vivo microdialysis in a period of 70 min.
[30] 

 

2.10. Biochemical and hematological parameters 

analysis 

Bloods from rats having received 5000 mg/kg in acute 

toxicity test were collected from tail vein on Day 28 for 

analysis. For biochemical parameters, bloods were 

centrifuged at 4000g for 5 min to obtain plasma, which 

was stored at –20°C. Glucose, creatinine, aspartate 

aminotransferase (ASAT), alanine aminotransferase 

(ALAT), serum glutamopyruvate transferase (SGPT), 

serum glutamooxalate transferase (SGOT), uric acid, 

total cholesterol, triglycerides, high–density lipoproteins 

(HDL), low–density lipoproteins (LDL), total and direct 
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bilirubin were quantified using Architect (Abottâ) 

automation with Boehringen Ingelheimâ biochemical 

kits. Total proteins were estimated using Biuret’s 

method.
[36]

 Hematological parameters analysis was 

carried out using an automatic hematological analyzer 

(Coulter STK, Beckam) with appropriated kits. The 

differential leucocyte count was performed with an 

optical microscopy after staining and, in each case, 100 

cells were counted.
[37] 

 

 

For mineral elements, 10 ml of blood of animals having 

received 5000 mg/kg bw of aqueous extract were 

collected and incinerated at 450°C for 24 h in a mufleand 

acid digest. The material for analysis was prepared by 

oxidizing sample with nitric/perchloric acids 2:1. The 

concentrations of minerals were determined with flame 

atomic absorption spectrophotometer (Perkin-Elmer2880 

Model) and the inorganic phosphorus was estimated by 

phosphomolybbdovanate method.
[38]

 

 

2.11. Histopathological study  

Histopatological study of vital organs such as heart, 

kidney, liver, spleen, large intestine and lungs was 

carried out according to the procedure previously 

described by.
[39]

 All animals having received the highest 

oral dose of 5000 mg/kg bw were killed as described 

above. Vital organs cited above were removed and 

plentifully washed with distilled water. The organs were 

cuted in small pieces (5-8 µm) and were fixed in 10% 

formalin for 24 h and washed again in running distilled 

water for against 24h. After dehydratation in an 

autotechnicon, the cleared organs were embedded by 

passing through three cups containing molten paraffin at 

50°C and then put in a cubical block of paraffin made by 

the “L” moulds. It was followed by microtone and the 

slides were stained with haemtoxyllin-eosin and 

observed under electronic microscopic. The dried organs 

were weighted. 

 

2.2. Acute toxicity 

The acute toxicity of DAE was evaluated in Wistar rats 

according to the procedure described by the Organization 

for Economic Cooperation and Development, in 

accordance with OECD Test No.425 (OECD).
[40]

 

Animals (bw: 140– 150 g, aged 8–10 weeks, of either 

sex) were divided into three groups: 

- Group I (3 rats) orally received 5 ml distilled water 

and constituted the negative control group.  

- Groups II and III (6 rats for each oral dose) received 

orally single oral dose of 500, 1000 and 5000 mg/kg 

body weight of the aqueous extract respectively. The 

animals were observed for toxic symptoms 

continuously for the first 4 h dosing and were daily 

weighted. Finally, all animals were then maintained 

in daily observation and toxic effects and survivor 

were recorded for further 28 days.
[41-43]

 

 

2.2. Sub-acute toxicity 

The sub-acute toxicity of DAE was evaluated according 

to the procedure described by
[42,43,44]

 Briefly, Wistar rats 

were used and divided into four groups:  

- Group I (3 rats) orally received daily normal saline 

solution (NaCl 0.9%) and constitute the negative 

control.  

- Groups II, III and IV (6 rats for each oral dose) 

orally received daily 200, 400 and 800 mg/kg bw of 

DAE for 28 days. Animals were observed for 

symptoms, behavior, alteration, digestive troubles, 

food and water intake. The body weight was daily 

recorded. They were observed twice daily for 

mortality during 28 days period of the investigation.  

 

3. RESULTS AND DISCUSSION 

3.1. Qualitative phytochemical screening 

Results from the qualitative phytochemical screening 

revealed the presence of alkaloids, anthraquinones, 

flavonoids, tannins (gallic, catechics and 

proanthocyanidins), aminated compounds, reductor 

sugars, terpenoids, steroids and saponins. Anthocyanins, 

coumarins and cardiotonic glycosides were not detected 

in DAE in our experimental conditions (Table 1). These 

phytochemical groups were detected in both DAE and 

aqueous extract from Heinsia crinita root bark. Our 

results are in good agreement with.
[22]

 

 

Tableau 2: Qualitative phytochemical screening. 

Chemical groups Results Chemical groups Results 

Alcaloids +++ Reductor sugars ++ 

Flavonoids ++ Anthocyanins - 

Tannins +++ Coumarins - 

Gallic tannins +++ Cardiotonic glycosides - 

Cathechic tannins +++ Anthraquinones + 

Proanthocyanidins ++ Terpenoids and steroids +++ 

Aminated compounds ++ Saponins ++ 

 

3.2. Effect of DAE on mating behavior 

Mating behavior study was carried out in a room under 

dim red illumination in according with the standard 

procedure. In these conditions, healtly male Wistar rats 

showing regular cycle were selected for the study. Male 

animals were placed in rectangular plastic cages 10 min 

before the introduction of primed female Wistar rats and 

get acclimatized to the cage conditions. The primed 

female animals were introduced in the respective cage 

with one female to one male ratio. The mating behaviors 

began to be observed for the first week and second week 

after the beginning of the DAE treatment. The following 

sexual parameters were recorded: MF (mount 

frequency), IF (intromission frequency), IL (intromission 
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latency), EL (ejaculation latency), PE (penis erection) 

and PEI (post-ejaculation interval). The experiment was 

considered terminated when the male rats had begun to 

mount the female followed by intromission after a brief 

period of inactivity which normally results following 

ejaculation.  

 

The values of the observed behavioral parameters in all 

groups at the first and second week of drug 

administration were measured, recorded and compared 

between them. Using the above sexual behaviors, they 

can be computed in percentage as % index libido: 

number mated/number paired x 100, % mounted: number 

mounted/number paired x 100, % intromitted: number or 

rats that intromitted/ number paired x 100, intromission 

ration: number of intromission/number of mount + 

number of intromission, % ejaculation: number of rats 

that ejaculated/number paired x 100, copulatory 

efficiency: number of intromission/number of mounts x 

100, intercopulatory efficiency: average time between 

intromission.
[45]

 

From results presented in Table 3, the reported data 

revealed the effects of the oral administration of DAE at 

oral dose of 50, 100 and 200 mg/kg bw on caused 

various modifications in various sexual parameters of 

mating behavior of treated male rats. They showed that 

the oral administration of DAE significantly increased 

the intromission mount (IM), mount frequency (MF) and 

ejaculation latency with all treated groups compared to 

negative control (p < 005). This increase of these sexual 

behavior parameters at all administered oral doses 

reflected the facilitatory effects of DAE on ability of the 

male treated animals. This observation in in accord 

with
[30,45]

 who reported the same effect with aqueous 

extract of Purple corn (Zea mays) in male rats. It also 

significantly decreased mount latency (ML) by 0.30% on 

Day 5 to 7.36% and Day 15 and intromission latency 

(IL) by 18.36% on day to 3.06% on Day 15, as a sign of 

it aphrodisiac property as these parameters are useful. 

 

 

Table 3: Percentage of mating behavior parameters in male rats. 

Parameters 
DAE 50 mg/kg bw DE 100 mg/kg bw 

Day 5 Day 10 Day 15 Day 5 Day 10 Day 15 

CE 16.01±0.02 50.00±0.02 66.67±0.05 33.33±0.03 58.33±0.01 64.66±0.04 

MF 8.78±0.01 9.03±0.02 10.15±0.02 12.25±0.03 13.01±0.04 15.35±0.02 

IF 3.23±0.04 4.23±0.01 5.02±0.03 7.15±0.04 8.03±0.02 10.01±0.3 

III 17.30±0.01 20.51±0.04 36.53±0.02 19.82±0.02 22.30±0.04 25.43±0.05 

NPT 11.67±0.02 21.13±0.01 32.80±0.05 14.83±0.04 17.35±0.02 26.81±0.03 

PE 24.35±0.01 41.45±0.02 64.24±0.01 24.45±0.02 45.90±0.01 48.18±0.02 

PEI 7.40±0.03 3.70±0.00 10.25±0.03 13.58±0.02 29.62±0.03 45.65±0.02 

IL -18.36±0.03 -12.24±0.01 -8.16±0.04 -14.28±0.03 -8.16±0.01 -3.06±0.01 

IF 5.22±0.04 10.20±0.03 13.90±0.02 17.98±0.01 25.89±0.02 32.65±0.02 

EL 30.04±0.02 36.21±0.03 40.00±0.03 35.02±0.01 38.15±0.01 43.68±0.01 

 

Table 3: Continued. 

Parameters 
DAE 200 mg/kg bw 

Day 5 Day 10 Day 15 

CE 33.33±0.03 58.33±0.01 66.66±0.06 

MF 13.02±0.03 14.4±0.01 16.00±0.04 

IF 7.85±0.03 8.15±0.02 11.12±0.05 

III 4.48±0.01 8.33±0.03 15.38±0.02 

NPT 3.37±0.03 7.88±0.01 15.77±0.04 

PE 7.77±0.04 16.58±0.05 31.08±0.03 

PEI 7.40±0.02 11.11±0.04 30.86±0.01 

ML -17.89±0.02 -11.57±0.02 - 3.15±0.04 

IL -18.36±0.01 - 8.82±0.01 - 4.08±0.04 

IF 38.60±0.03 42.85±0.04 45.79±0.02 

EL 45.03±0.01 49.05±0.02 53.15±0.02 

 

Positive and negative values showed an increase and 

decrease effect respectively indices of vigor, 

performance, libido and potency. MF reflected sexual 

motivation and IF showed the efficiency of erection, 

penile orientation and the ease by which ejaculation 

reflexes were activated.
[30]

 These significant increase in 

MF and IF with corresponding decrease in ML and Il are 

considered as indications that the male rats were aroused, 

reflected also enhanced performance, vigor and 

motivation.
[47,48]

 They also showed the efficiency of 

erection, penile orientation and by which ejaculatory 

reflexes were activated. These findings were in good 

agreement with earlier reports by other authors
[6,45,47]

 for 

other aphrodisiac medicinal plants. 
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The experimental analysis showed a difference in the 

values of MF and IF in the present study suggesting that 

it was not every mount by male animals that resulted in 

intromission. The decrease of both sexual parameters 

suggested that the mechanism of penile erection was 

directly activated and our observation is in good 

agreement with.
[47,48]

 In addition, the enhancement of 

ejaculation frequency (EF) from Day 5 to Day 15 of 

treatment is an indication of enhanced aphrodisiac 

potential of the administrered DAE as also previously 

reported by
[29]

 for the ethanol extract of Piliostigma 

thonningii leaf in male albino Wistar rats. The observed 

reduction of ML, IL and PEI have been correlated with 

invigoration of endocrine system thereby, resulting in 

enhanced sexual motivation, libido, arousability and 

performance.
[34,39]

 

 

An increase in penile ejaculation intromission (PEI) was 

observed with all DAE administered oral doses and was 

considered as indicators of index of potency, libido and 

the rate of recovery from exhaustion after the first series 

of mating.
[34]

 DAE increased EL without negative or 

deleterious effects on the other sexual behavior 

parameters and with no locomotor alterations trough the 

observation period. This was also observed when EL was 

delayed in male animals. In general, the computed of all 

studied male sexual behavior parameters were found to 

be higher in DAE and standard drug Sildenafil treated 

male animals compared to distilled water treated 

negative control group. The experimental analysis of the 

IL can be considered as an enhanced sexual arousal and 

ability of the male to intromit suggesting that DAE 

possessed aphrodisiac effect as also reported by
[31] 

for the 

aqueous crude extract of Purple corn (Zea mays). 

 

3.3. Effects of DAE on sexual orientation behavior 

DAE administered at oral dose of 50, 100 and 200 mg/kg 

bw, markelly leaded significant modification of sexual 

orientation behavior in treated male animals. It 

significantly influenced the orientation behavior of these 

animals, which showed more attraction towards female 

rats. This study revealed significant enhancement in 

number of licking (p< 0.05) and in the angenital smelling 

(p < 0.05) of treated male rats towards female rats 

compared to standard drug treated group and negative 

control group i.e male rats towards female rats displayed 

more frequent and vigorous ano-genital sniffing and 

mounting on female rats as compared to negative control 

group. The same sexual behavior was also more 

observed with the reference product Sildenafil. 

 

Moreover, the evaluation of treated male rats towards 

environment (climbing on cage wall, raring and 

exploration) was significantly reduced and a moderate 

decrease was observed with the reference product 

Sildenafil (Viagra) at all administered oral doses whereas 

towards self, genital grooming was increased. The male 

rats treated with DAE tended to show sometimes 

confinement to a particular area of the cage mainly 

around female rats showing this as a restriction or 

reduction of their movement as also previously reported 

by.
[30]

 

 

Results from the genital grooming showed that there was 

significant increase in genital grooming 9 < 0.05) in all 

DAE treated groups and a moderate decrease in non-

genital grooming in the same groups was observed 

compared to negative control and positive groups 

respectively. The reference drug Sildenafil showed high 

and significant increase of geninital and decrease of non-

genital grooming in treated male rats compared to 

negative control group. In addition, DAE in the 

orientation behavior, showed significantly more frequent 

and vigorous licking and angenital sniffing of the 

receptive females sexually experience treated male 

animals and their increased genital grooming compared 

to negative control, indicating into significant increase in 

sexual motivation and vigor as also previously reported 

by.
[49]

 

 

3.4. Effect of DAE on sexual and vital organ weight 

The oral administration of DAE caused significant 

increase in body weight of more organs of treated 

animals compared to negative control. This effect was 

dose-dependent. The relative reproductive organ weight 

testes, caput segment of epididymis and prostate, seminal 

vesicle, penis and vas deferens significantly increased 

compared to negative control. Also, there was significant 

increase in organ vitals like liver, kidney, spleen and 

adrenal glands weight compared to negative control 

group. There was in general weight gain in treated 

animals with DAE treatment.  

 

Table 4: Effects of de on testes body and organ weight. 

Groups and doses Testes Epi Sv Vp Vd Pe LI KI AG Sp 

NC 1.70 4.09 1.45 1.51 0.34 0.11 7.20 1.48 0.041 0.57 

DAE-50 1.92 3.90 1.42 1.90 0.31 0.13 7.51 1.53 0.045 0.51 

DAE-100 1.87 4.25 1.51 1.63 0.42 0.14 7.68 1.57 0.049 0.47 

DAE-200 1.81 4.30 1.53 1.74 0.46 0.13 7.89 1.61 0.053 0.44 

Sildenafil 1.98 4.36 1.56 1.82 0.45 0.17 8.10 1.66 0.057 0.55 

Epi; epididymis, Sv: seminal vesicle, Vp; ventral prostate, Vd vas-deferens, Pe: penis, Li: liver, Ki; kidney, Ag: adrenal 

glands, Sp; slpeen  

 

This finding in aphrodisiac assessment of medicinal 

plants were in good agreement with.
[9,27]

 On the other 

hand, the increase in these parameters could be regarded 

as biological indicators for effectiveness of the 

phytomedicine DAE. 
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The increase in the testes-body weight ration observed in 

this study may be attributed to the increase of the 

secretory activity of the testes i.e increase in the 

concentration of the hormones testosterone, LH, FSH 

and other compounds like cholesterol, proteins and acids. 

A significant increase in the weight of reproductive and 

vital organs was also observed with the administration of 

standard drug Sildenafil and DAE in treated male 

animals compared to negative control. A significant 

decrease in weight of epididymis and vas-deferens was 

also observed in treated animals with DAE at low oral 

dose of 50 mg/kg bw.  

3.5. Effects of DAE on fertility 

The oral administration of DAE leaded to significant 

increase in litter size of female rats mated and M/F ratio 

compared to negative control in dose-dependent manner 

as a sign of fertility in female rats (Table 5). For all 

treated groups, a significant difference in litter size and 

M/f ration was deduced compared to negative control (p 

< 0.05). This effect was also reported by other authors on 

extracts of other aphrodisiac medicinal plants 
[5, 33]

. 

Sildenafil as an aphrodisiac reference product showed 

high effect compared to DAE. 

 

Table 5: Effects of DAE on litter size and M/F ration in rats (fertility model). 

Groups Oral doses (mg/kg bw) Litter size M/F ratio 

NC 5 ml 4.45±0.02 0.73±0.03 

Sildenafil 5 12.06±0.01 0.82±0.04 

DAE-50 50 6.61±0.03 0.88±0.01 

DAE-100 100 9.07±0.02 0.82±0.04 

DAE-200 200 10.56±0.03 0.83±0.02 

NC; negative control, DAE: Diazostimul aqueous extract 

The pregnancy rates with female rat groups were calculated to be 82.36 and 100% with female rats treated with 50 and 

200 mg/kg bw of DAE respectively.  

 

3.6. Reproductive organ and sperm analysis 

As already mentioned above, it was observed an increase 

in weight of testes body and some vital organs in dose-

dependent manner compared to negative control group. 

The epididymal sperm parameters indicated a significant 

increase in number of sperm in all tested male rat groups 

compared to negative control group from Day 5 to Day 

15 i.e 193, 230 and 271 million sperms in male treated 

groups with DAE at the highest oral dose of 200 mg/kg 

bw at Day 15. These numbers of sperms are comparable 

to those reported by
[27]

 for ethanolic extract of Citrullus 

colocnthis seed in male albino rats, but higher compared 

to that reported. 

 

Table 6: Mean sperm counts and motility in treated male Wistar rats. 

Groups with 

doses 

Duration 

(days) 

Sperm counts 

(million) 

Sperm 

motility (%) 
Abnormality 

Viability 

(%) 

N.C. 5 ml water 5 143 57.23±0.12 0.00±0.00 80.05±0.01 

DAE-50 5 155 65.78±0.01 0.00±0.00  

 10 163 68.25±0.03 0.00±0.00  

 15 193 73.56±1.02 0.00±0.00 82.63±0.03 

DAE-100 5 176 67.23±0.11 0.00±0.00  

 10 192 75.15±0.03 0.00±0.00  

 15 230 78.08±1.04 0.00±0.00 86.25±0.05 

DAE-200 5 220 76.36±0.01 0.00±0.00  

 10 253 81.20±0.12 0.00±0.00  

 15 271 87.23±1.01 0.00±0.00 88.30±0.02 

Sildefanil 5 245 82.36±0.01 0.00±0.00  

 10 268 86.34±0.13 0.00±0.00  

 15 292 92.03±0.01 0.00±0.00 95.60±0.02 

 

See Table 5 

by 
[51]

 for the crude extract of dry fruit of Piper 

guineense on male fertility parameters of adult Spargue 

Dawley rat. The number and mobility of sperm 

significantly increased daily and was remarkable at Day 

15. No abnormality of sperm was observed and their 

viability expressed in percentage was more than 82% 

(Table 6). 

 

These results also showed good increase in 

sperntogenesis and weight of sexual organs in DAE 

treated animal groups when compared to negative control 

group. The improvement of sperm count suggested an 

improved spermatogenetic effect of DAE 
[7]

. In general, 

analysis sperm indicated no evidence of azoospermia 

(absence of sperm), oligospermia (low sperm), 

asterozospermia (poor sperm) and teratospermia 

(abnormal) morphological detected in sperm of treated 

male rats. Sperm counts in the long term DAE 
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significantly increase compared to negative control 

(Table 6). 

 

The motility of sperm (more than 73%) was observed 

and its effects could be due to the androgenic and 

aphrodisiac properties of DAE as also previously 

reported by
[50]

 for the crude extract of dry fruits of Piper 

guinnense on male fertility parameters of adult Sprague 

Dawley rats. No abnormality was seen in sperm in all 

treated groups which showed more than 75% viability at 

Day 15 indicating a significant and good level of 

restoration.
[32]

 The number of sperm in testes is increased 

during this process in all treated male rat groups     

(Table 7).  

 

Table 7: Effect of DAE on sperm count, mobility, viability and abnormality (%). 

Groups Motility (%) Count (million) Viability (%) Abnormality 

NC 75.36±0.03 190 83.05±0.01 0.00±0.00 

DAE-50 73.36±0.01 230 76.63±0.03 0.00±0.00 

DAE-100 75.24±0.03 267 86.25±0.05 0.00±0.00 

DAE-200 78.16±0.04 283 83.30±0.02 0.00±0.00 

Sildenafil 91.69±0.01 320 95.60±0.02 0.00±0.00 

 

See Table 5 

Results from this investigation indicated a dose-

dependent increase in sperm count and sperm motility of 

the treated male animals with DAE. It suggested the 

possibility of the spernatogenic properties of the 

administered DAE. It is also well known that the effect 

of medicinal plants and their bioactive constituents on 

the spermatozoa is thought to be mediated through the 

hypothalamic-pituitary-testicular axis of the male 

animals. Also, the enhancement of sperm count and their 

motility in treated male animals might be due to the 

effect of the administered extract on the maturation of 

the spermatozoa as well as the androgen enhancing 

effect. The oral administration of DAE may also 

facilitated the processes of spermatogenesis and aiding 

the functioning of epididymis.
[16,51]

 

 

3.7. Hormonal analysis 

A previous study
[22]

 had reported a significant increase of 

testosterone in dose-dependent manner in treated male 

rats with Diazostimul extract as also observed in the 

present study that DAE had extremely increase the 

concentration of this hormone.  

 

Table 7: Effects of DAE on the level of hormones. 

Groups Testosterone (nmol/L) FSH (IU/L) LH (IU/L) Oestradiol (µg/ml) 

N. control 24.53±0.03 2.18±0.02 3.02±0.01 4.05±0.02 

DAE-50 35.62±0.02 2.68±0.02 3.85±0.03 6.25±0.01 

DAE-100 45.36±0.01 3.25±0.03 4.15±0.11 8.54±0.13 

DAE-200 49.25±0.11 4.13±0.13 4.62±0.03 10.02±0.04 

Sildenafil 72.05±0.02 7.05±0.10 8.35±0.12 12.57±0.01 

 

See Table 5, FSH: follicle stimulating hormone, LH: 

luteinizinng hormone  

The administration of DAE in treated animals enhanced 

libido, sexual desire, motivation and performance
[30,52]

 

and have always been assumed to play a major role in 

male erectile function as evidenced by the observation 

that men with marked increase in this hormone 

concentration, resulting in significant increase of the 

frequency, amplitude and rigidity of erection.
[35]

 The 

increase of this hormone in male rats treated with DAE 

normally reflected a corresponding increase in libido, 

strength, vigor and performance.
[40]

 

 

On the other hand, DAE had also remarkable effect on 

the production of luteinizinng hormone (LH) and follicle 

stimulating hormone (FSH) hormones concentrations 

characterized by their significant increase in treated 

female rats compared to negative control group. Both 

hormones stimulated spermatogenesis and synthesis 

respectively, and moreover LH induced the release of 

testosterone which caused an increased blood flow and 

stimulated the growth of the target tissues and also 

stimulated spermatogenesis.
[7]

 They also regulated the 

number of Leydig cells in the testes and controls how 

much testosterone the Leydig cells produced by 

regulating the expression of 17-β-hydrosteroid 

dehydrogenase which mediated the rate limiting step of 

testosterone synthesis respectively.
[35]

 Moreover, our 

data showed significant increase of oestradiol in treated 

female rats and was found in high concentration in testis 

and seminal fluids compared to negative control group. 

A marked increase of all hormones was observed with 

the administration of the highest oral dose of 200 mg/kg 

bw, almost 2-fold increase testosterone, FSH and 

oestradiol was observed compared to negative control 

group (Table 7).  

 

The enhancement of hormone levels have been involved 

in the ability of DAE and other aphrodisiac medicinal 

plants to improve sexual function suggesting that their 

aphrodisiac activity could be attributed to their ability to 

increase the levels of these hormonal substances 
[52]

. The 

levels of hormones reported in the present study, were 

comparable to those reported by 
[17, 54]

 for pollen aqueous 

extract of Phoenix dactylifera and butanol extract seed of 

Allium tuberosum respectively. It can be very useful in 
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enhancing the male sexual activity and treating various 

sexual disorders like erectile failure, premature 

ejaculation, lack of sexual desire and ejaculation 

incompetence by males. 

 

3.8. Effects of DAE on some haematological 

parameters  

The haematological parameter profile is presented in 

Table 2. The data of this investigation revealed that the 

haemoglobin and red blood cells (RBC), haemoglobin 

and hematocrit concentrations in treated rat group were 

significantly increased compared to untreated group and 

showed significant difference (p < 0.05) . The increase 

concentration of hemoglobin may be due to the increased 

absorption of iron and copper or to the 

immunopotentiating effect of the administered extract 

DAE. This was in good agreement with 
[55]

 (Table 8).  

 

Table 8: Effects of DAE on the concentrations of some haematological parameters at oral dose of 5000 mg/kg 

bw. 

Parameters Negative control DAE: 5000 mg/kg bw Reference values 
[57]

 

RBC (x 10
6
 µL

-1
) 8.3 ± 0.4 9.0 ± 0.2 7.6-10.29 

Hemoglobin (g/dL) 17.5 ± 0.2 18.0 ± 0.5 15-18.2 

Hematocrit (%) 46.7 ± 0.3 49.1 ± 0.1 40.7-50 

Platelets (x 10
3
 µL

-1
) 1271.0 ± 0.6 1258.2 ± 0.3 995-1713 

WBC (x 10
3
 µL

-1
) 16.9 ± 0.3 17.9 ± 0.2 6.6-20.5 

Neutrophils (%) 22.7 ± 0.3 22.8 ± 0.3 3-24.7 

Basophils (%) 0.0 0.0 0.0 

Eosinophils (%) 1.5 ± 0.1 1.7 ± 0.4 0-2 

Lympocytes (%) 89.2 ± 0.6 90.8 ± 0.1 58.8-94 

Monocytes (%) 3.4 ± 0.1 3.3 ± 0.2 0-4 

Segmented leucocytes s (%) 17.5 ± 0.6 24.27± 0.2 - 

RBC ; red blood cells, WBC : white blood cells 

 

The haematopoietic system is one the most sensitive 

targets for cytotoxic substances and an important index 

of physiological and pathological status in man and 

animal.
[56]

 A significant decrease of platelet level was 

observed in treated animals compared to untreated. This 

indicated DAE had an effect on the production of 

platelets or induced thrombocytopenia (reduction in the 

number of platelets in the blood). Additionally, with a 

decrease of this parameter count, there is an increased 

risk of bleeding. Taken together, this suggested that DAE 

possessed anti-haematopoiesis activity as also previously 

reported by
[56]

) for aqueous extract of Polygala fruticosa 

leaves. This observation of decreased platelets level in 

circulatory system by the administered extract also 

means that it had anticoagulant property as also reported 

for other plant extracts.
[43,56]

 

 

The remaining evaluated haematological parameters such 

as neutrophils, eosinophils, lymphocytes and segmented 

leucocytes shown significant increase in treated animals 

according to the case, with no significant difference 

compared to control group (p > 0.05). In general, the 

reported concentrations of these selected haematological 

parameters remained in acceptable physiological ranges 

throughout the treatment period (28 days) (Table 8). 

 

3.9. Effects of DAE on some biochemical parameters  

Table 9 shows the effects of the oral administration of 

DAE on the concentration of some biochemical 

parameters of Wistar rats. Results indicated that the oral 

administration of DAE at the highest oral dose of 5000 

mg/kg bw in acute toxicity induced significant decrease 

of the concentration of glucose in treated groups 

compared to that seen in untreated groups (p < 0.05). 

This decrease may be due probably to the hypoglycemic 

properties of the extract as also previously reported for 

other medicinal plant extracts and the extract seemed to 

be good candidate for the treatment of diabete 

mellitus.
[22,41,42,57]

  

 

Other biochemical parameters like ALAT (alanine 

transaminase), ASAT (aspartate transaminase), 

triglycerides, albumin and ALP (alanine phosphate) 

known slight increase of their concentration, but did not 

show significant difference compared to negative control 

group (p > 0.05). The concentrations of total and direct 

bilirubins were in the same range compared to negative 

control and no significant difference was deduced (p > 

0.05). ALAT and ASAT are common liver enzymes. 

ASAT is mostly present in wide variety of tissues 

including the heart, the myocardium, skeletal muscle, 

kidneys, liver and brain while ALAT ALT is found in 

plasma and in various body tissues.
[42,58]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Blood_plasma
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Table 9: Effects of DAE on the concentrations of some biochemical parameters at oral dose 5000 mg/kg bw. 

Parameters Negative Control DAE: 5000 mg/kg bw 

Glucose (mg/dL) 244.1 ± 0.2 238.81 ± 0.4 

Creatinine (mg/dL) 0.84 ± 0.05 0.83 ± 0.02 

AST (UI/L) 176.5 ± 0.1 177.7 ± 0.2 

ALT (UI/L) 51.7 ± 0.2 50.5 ± 0.5 

Total cholesterol (mg/dL) 100.7 ± 1.3 98.2 ± 0.2 

Triglycerides (mg/dL) 44.1 ± 0.8 44.3 ± 0.5 

Total bilirubin (mg/dL) 0.5 ± 0.1 0.5 ± 0.7 

Direct bilirubin (mg/dL) 0.2 ± 0.0 0.2 ± 0.0 

Total Proteins (g/dL) 7.8 ± 0.1 8.4 ± 0.1 

Albumin (g/dL) 3.7 ± 0.6 3.6 ± 0.4 

ALP (IU/L) 144.4 ± 0.6 145.8 ± 0.4 

HDL-cholesterol (mg/dL) 64.3 ± 0.3 66.6 ± 0.3 

LDL-cholesterol (mg/dL) 38.5 ± 0.1 35.8 ± 0.4 

Uric acid (mg/dL) 1.81 ± 0.1 2.0 ± 0.5 

SGOT (UI/L) 137.0 ± 1.6 136.8 ± 0.2 

SGPT (UI/L) 32.7 ± 0.3 33.1 ± 0.2 

Urea (mmol/L) 5.4 ± 0.8 6.3 ± 1.6 

AST : aspartate transferase, ALT : alanine transferase, ALP : alkaline phosphate, HDL : high-density lipoproteins, 

LDL : low-density lipoproteins, SGOT : serum glutamooxalate transferase, SGPT : serum glutamopyruvate transferase.  

 

They are two liver enzymes associated in the 

hepatocellular damages and are thus indicators of liver 

damages. Also, the elevation concentrations of both 

transaminases in the present study was not observed 

suggesting that the administered extract did not induce 

damage to parenchymal liver cells.
[56]

 

 

Based on this, it also suggested that hepatocytes of the 

treated rats were not damaged, the hepatic and renal 

functions of the treated animals were maintained safe as 

this effect can be also considered for other organs since 

the administered extract did not possess significant 

deleterious effects in treated animals as also previously 

reported for other medicinal plant extracts.
[57,60]

 The total 

proteins level significantly increased in treated rats 

compared to untreated group (p < 0.05) suggesting an 

apport of an exterior supply of this element. In addition, 

there was not significant change observed in the 

concentration of the total and direct bilirubin in treated 

animals compared to control groups (p > 0.05) 

suggesting that jaundice could not be resulted in the 

intake of this extract as also reported by
[61]

 for ethanol 

extract of Spathodea campanulata leaf. 

 

The slight decrease observed of the concentration of 

cholesterol in treated rat groups compared to untreated 

rat groups, may be due to the hypolipidimic properties of 

the extract and in some times to the increase of the 

secretion of thyroid hormones T3 and T4.
[61]

 Moreover, 

significant increase in HDL concentrations, decrease of 

LDL and total cholesterol concentrations (p < 0.05) in 

treated animals compared to untreated animals showed 

significant difference (p < 0.05). This effect had great 

significance in cardiovascular diseases management.
[38]

 

Thus, these results suggested that the extract has some 

beneficial effects by reducing cardiovascular risk factors 

which contribute to the death of mainly diabetic 

patients.
[37,41,57]

 

 

The concentration of creatinine, SGPT and SGOT as 

hepatic biomarker enzymes, albumin, uric acid and urea 

in treated groups did not show significant difference 

compared to untreated groups (p > 0.05), and suggested 

that DAE had no significant deleterious effects on 

hepato-renal and kidney in treated mice.
[42,60]

 There was 

no adverse effects on the usual markers of liver and 

kidney toxicity, it may be concluded that the 

administered extract did not induce significant damage to 

these organs.  

 

The urea and uric acid concentrations significantly 

increased at all used oral doses in treated groups 

compared to untreated groups (p < 0.01), but this last 

observation was not found as a sign of insufficiency 

renal because its concentration remained within the 

normal limits (2.5– 7.5 mmol/L for urea). As urea 

production in mammals occurred specially in liver, its 

concentration level could also be used as an indicator of 

hepatic function.
[61]

 Thus, our results more confirmed 

good preservation of hepatic function in treated animals 

as already demonstrated above with the concentrations of 

other hepatic biomarkers. Together, the normal values of 

renal biochemical parameters including urea, uric acid, 

SGOT, SGPT and creatinine suggest that DAE did not 

produce any sort of disturbance in the kidney function, as 

been also found in case of various plant extracts.
[36,37,43]

 

 

Serum ALP is a sensitive detector for intrahepatic and 

extrahepatic bile obstruction. From the obtained results, 

no significant difference in the concentration level of 

ALP in treated rat groups compared to untreated group 

was recorded although an increase was observed in 

treated groups (p > 005) (Table 1). As the presence of 
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infiltrative diseases of the liver and all bones diseases is 

associated with osteoplastic activity, it was likely that the 

oral dose used in this study for DAE did not abnormally 

interfere with the calcification or metabolic activities 

involving the liver. This finding is in good agreement 

with.
[62] 

 

In general, all concentrations of haematological and 

biochemical parameters evaluated in the present study 

were within the acceptable physiological ranges.
[59,63,64]

 

Table 10 showed the influence of DAE on some 

electrolytes. Results revealed that the administration of 

the extract at oral doses of 1000 and 5000 mg/kg bw 

induced significant increase of calcium, chloride, iron, 

potassium and sodium in treated animals compared to 

untreated animals (p < 0.05). This increase showed 

statistically significant difference between both groups (p 

<0.05). A slight increase of inorganic phosphorus was 

observed at highest oral dose of 5000 mg/kg bw (Table 

10) without significant difference (p > 0.05). 

 

Table 10: Effects of DAE leaves on the concentration levels on some electrolytes (mg/dL) in Wistar rats in acute 

toxicity. 

Electrolytes N. control DAE 1000 mg/kg bw DAE: 5000 mg/kg bw 

Calcium 9.5 ± 0.3 101.5 ± 0.1 105.1 ±0.2 

Chloride 72.2 ± 0.1 76.3 ±0.1 79.2 ± 0.3 

Inorganic phosphorus 4.7 ±0.7 4.1 ± 0.4 4.9 ± 0.7 

Iron 7.37 ±0.2 8.0 ± 0.2 8.7 ± 0.2 

Potassium 68.8 ± 0.1 71.3 ± 0.4 74.7 ± 0.2 

Sodium 70.2 ± 0.4 73..3 ± 0.5 76.2 ± 0.3 

NC. control: negative control 

 

A statistically significant difference in decrease of 

inorganic phosphorus concentration at low oral dose of 

1000 mg/kg bw (p < 0.05) was also observed in treated 

animals compared to untreated animals (Table 9). 

 

Moreover, the administration of DAE at low oral dose of 

1000 mg/kg bw did not show significant difference 

between the weights of all organs of treated animals 

compared to untreated animals (p > 0.05), but this was 

observed at the highest oral dose of 5000 mg/kg bw (p < 

0.05) on the weights of all selected organs. This 

observation suggested that the extract at low oral dose 

has no significant effect on these animal organs and it 

did not detrimentally affect the weight, organ-to-body 

weight ratio and the colour of organs in acute toxicity 

(Table 11). 

 

Table 11: Effects of the aqueous extract of DAE leaves on the organ weights (g) of Wistar rats. 

Organs Negative control DAE 1000 mg/kg bw DAE 5000 mg/kg bw 

Brain 3.22 ± 0.12 3.24 ± 0.16 3.65 ± 0.18 

Heart 0.92 ± 0.02 0.94 ± 0.05 0.97 ± 0.02 

Kidneys 2.14 ± 0.12 2.16 ± 0.04 2.28 ± 0.01 

Lungs 3.08 ± 0.01 3.09± 0.02 3.14± 0.04 

Pancreas 1.67 ± 0.03 1.66±0.00 1.67 ± 0.03 

Spleen 0.74 ± 0.02 0.72 ±0.02 0.75 ± 0.02 

Testicules 9.12 ± 0.02 9.14 ± 0.73 9.29± 0.3 

Ovaries 0.26 ± 0.07 0.28 ±0.01 0.31 ± 0.04 

 

3.10. Histopathological study 

No significant difference between control group and 

treated group in the organ weights of animals was 

observed. The macroscopic examination of the organs of 

treated animals with the highest oral dose of 5000 mg/kg 

bw of DAE did not show any changes in colour 

compared to control group rat’s organs. No detectable 

abnormalities such as hypertrophy of organs was 

observed by pathological examination of the tissues. No 

alterations in cell culture and unfavourable effects were 

seen in the microscopic examination of the internal 

organs of treated animals using multiple magnification 

powers. No pathologies were recorded in the histological 

sections of the vital organs such as heart, spleen, kidney, 

liver and lung. Histopathological examination of the 

negative control group and DAE treated Wistar rats 

showed normal structure and absence of any gross 

pathological lesions in organs. The architecture of all 

treated animal organs was normal. 

 

3.11. Acute and subacute toxicity of DAE  
The acute and subacute toxicity investigation of DAE 

leaves, results revealed no sign of toxic effects such as 

alteration of the locomotion activity, change in behavior, 

physiological activities, gastrointestinal disturbances 

appearance, sensory nervous system responses or other 

abnormalities in treated animals with 5000 mg/kg bw 

once in acute toxicity or with daily oral doses of 200, 

400 and 800 mg/kg/kg in subacute toxicity bw 

respectively. 

 

No unusual changes in behavior, locomotion activity as 

well as no ataxis and no signs of intoxication was 

observed during the 28-Day period of observation was 
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also observed. There was no change in intake food and 

water consumption. The determination of these 

parameters seems to be important to the study the safety 

of a therapeutic substance, as proper intake of nutrients 

and water which are essential to the physiological status 

of the treated animals and to the accomplishment of 

proper response to the product tested.
[65]

 In this case, the 

effect of the extract on the body weight variation of the 

treated rats was significantly remarkable (p < 0.05) on 

the treated animals receiving all tested oral doses since 

treated animals at the highest dose of 5000 mg/kg bw 

gained body weight compared to negative control 

groups.  

 

According to,
[62]

 the progressive increase in body weight 

during the period of treatment may indicate the 

improvement of the nutritional state of animals and in 

some cases, it might be attributed to the appetite 

stimulation of the extract on the animal.
[41]

 The growth 

response effect could be considered as a result of the 

increased food intake and water consumption. No death 

of animal was recoded at the highest oral dose of 5000 

mg/kg bw. Therefore, the LD50 of the extract was 

estimated to be greater than 5000 mg/kg bw. Thus, 

according to the study of 
[66]

, substances that present 

LD50 higher than 5000 mg/kg bw via oral route, may be 

considered as practically non-toxic and regarded as being 

safe. Other authors suggest that chemical substance with 

LD50 within the range 5000-15.000 mg/kg bw was 

considered as practically non-toxic.
[67] 

This finding 

suggested that DAE was practically non-toxic by oral 

route and can be considerd as safe medicine. 

 

4. CONCLUSION 

In conclusion, this is the first report of the acute and 

subacute toxicity of Diazostimul, a natural aphrodisiac 

product. This study provides valuable data on the acute 

and subacute oral toxicity profile DAE that should be 

very useful for any future in vivo and clinical trial of this 

medicinal plant part. The extract was considered as safe 

and well tolerated in animals without toxic effects and 

did not induced mortality in animals. It was found to 

have no significant influence on the concentration of 

biochemical and haematological parameters. It caused 

significant increase or decrease of some electrolytes in 

treated animals and did not significantly modify the 

weight of some organs of treated animals at low 

concentrations. Thus, DAE based aqueous extract of 

Heinsia crinita root bark can be considered practically 

non- toxic in human. In addition, results from this new 

study with other sexual parameters came more to 

confirm aphrodisiac properties of Diazostimul. 
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