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A b s t r a c t
Tragia benthamii
two Cameroonian medicinal plants traditionally used against female reproductive tract 
disorders, during and after the reproductive period, and as an abortifacient. Since there were 
no scientific data supporting the above claims and 
estrogenic properties, we therefore aimed to evaluate their ability to induce estrogen
effects on primary estrogens targets, uterine, vagina and mammary gland; as well as their 
ability to alleviate hot flus
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Introduction 
Estrogens, especially 17β-estradiol, are pleiotropic go
steroids that affect many physiological functions including 
reproduction, bone metabolism, the cardiovascular system and 
brain function [1]. The importance of estrogens is even more critical 
during the menopausal period. This period that marks the en
the reproductive life span of women is characterized by the 
cessation of estrogen production. This brutal drop in
estrogen results in the development of associated 
pathophysiological conditions such as vasomotor instability (hot 
flushes), insomnia, loss of libido, depression and vagina dryness 
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A b s t r a c t  
Tragia benthamii Baker (Euphorbiaceae) and Graptophyllum pictum
two Cameroonian medicinal plants traditionally used against female reproductive tract 
disorders, during and after the reproductive period, and as an abortifacient. Since there were 
no scientific data supporting the above claims and pharmacological studies characterizing their 
estrogenic properties, we therefore aimed to evaluate their ability to induce estrogen
effects on primary estrogens targets, uterine, vagina and mammary gland; as well as their 
ability to alleviate hot flushes in ovariectomized adult rats. For this purpose, we applied a 3
uterotrophic assay to determine the estrogenic effects of each extract and the mixture of both 
plants as used by traditional practitioners. The extracts were administered orally for 3 d
the 10 to 12 weeks aged ovariectomized rats. The results obtained showed that the aqueous 
extract of T. benthamii at the dose of 500 mg / kg BW, the aqueous extract of 
the tested doses as well as the aqueous extract of the mixture  a
induced a significant increase (p ˂ 0.01) of the uterine epithelium thickness. In addition, the 
aqueous extract of T. benthamii at the dose of 500 mg / kg BW, as well as the aqueous extract 
of the mixture at the doses of 50 and 275 mg / kg induced acinar development and eosinophil 
secretions. These results are proof of estrogen-like effects of T. benthamii
therefore justify the traditional use of these plants. This suggests the presence in these plants, 
of secondary metabolites with estrogenic properties, can induce cell proliferation
disorders of post-oophorectomy œstrogénopénia in the Wistar rats and therefore menopausal 
disorders. 
Keywords : Tragia benthamii, Graptophyllum pictum, uterotrophic effect, phytoestrogens, 
flushes 

estradiol, are pleiotropic gonadal 
steroids that affect many physiological functions including 
reproduction, bone metabolism, the cardiovascular system and 
brain function [1]. The importance of estrogens is even more critical 
during the menopausal period. This period that marks the end of 
the reproductive life span of women is characterized by the 

of estrogen production. This brutal drop in circulating 
estrogen results in the development of associated 
pathophysiological conditions such as vasomotor instability (hot 

insomnia, loss of libido, depression and vagina dryness 

[2], genito-urinary atrophy, osteoporosis. These troubles may be so 
severe that they require a therapy [3].
Vasomotor instabilities for instance are the
deficiency at menopause, and greatly affect women’s quality of life. 
Over the decade, Hormone replacement therapy (HRT) has been 
successfully used to treat the symptoms of menopause because 
estrogen has strong suppressive effects on climacteric complaints. 
Recent studies, however, associated HRT with adverse effects 
after long-term use, such as increased risks of endometrial and 
breast cancers, stroke and pulmonary thromboembolism [4, 5, 6]. 
Moreover, women are reluctant to use HRT because of undesirable 
side effects such as irregular bleeding and safety, especially risk of 
breast cancer [7]. Thus many women are increasingly relying on 
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natural health remedies as alternative therapies to treat 
menopausal symptoms [8]. Kaufert et al(1998) [9] have reported 
that 80% of women aged 45–60 years were using non-prescription 
therapies to manage menopausal symptoms. More recently, Ferrari 
(2009) [10] reported that in daily practice conditions, high doses of 
isoflavones, particularly genistein, can be used for the management 
of hot flushes in postmenopausal women not treated with HRT due 
to their early onset of action, efficacy and safety. There are efforts 
to find new compounds that exert selective effects by acting as an 
estrogen receptor (ER) antagonist on neoplastic or normal breast 
and uterine tissues, and as an ER agonist on estrogen-responsive 
tissues like bones, liver and the central nervous system. In this 
search, ethnobotany and pharmacognosy are being used as guide 
to lead scientists toward different sources and classes of 
compounds, and the tropical flora, by virtue of its diversity, 
continues to provide new leads. 
Tragia benthamii (Baker), a climbing herb of the family 
Euphorbiaceae, widely spread in west, central and south Africa 
[11],is traditionally used in Cameroon as an abortifacient, anti-
microbial, against generalized pain, urethritis and infertility in 
women [12]. The stem and leaves of Graptophyllum pictum, an 
herbaceous of the family Acanthaceae, are traditionally used as 
anti-microbial, against inflammation, ulcers, abscesses, 
haemorrhoids, anaemia [13]. A number of scientific investigations 
and some authors have reported its anti-inflammatory properties 
[14], oxytocin and anti-implant [15], and hypoglyceamic activity [16]. 
In Cameroon, a mixture of both T. benthamii and G. pictum is used 
by traditional healers to treat secondary amenorrhea and 
generalized infertility. Since no pharmacological studies have been 
reported characterizing the estrogenic properties of T. Benthamii 
and G. pictum extracts and the mixture of both plants, this study 
therefore aims to provide a scientific base for the traditional use of 
this mixture of two plants and assess its interest in menopause 
related disorders. 
We have used a postmenopausal-like model of ovariectomized 
Wistar rats to evaluate the effects of the aqueous extract of the two 
plants on some menopausal disorders. The biological activity was 
evaluated on female rat estrogen primary target organs, the uterus 
and the vagina. We specifically evaluated the ability of our plants 
preparation to stimulate the proliferation of uterine and vaginal 
epithelia, as well as their ability to induce eosinophil secretions in 
the mammary gland, and to reduce the average duration, number 
and frequency of hot flushes. 

 
Materials and Methods 
 
Chemicals  

The17β-estradiol valerate (E2V) (Progynova®) was purchased 
(obtained) from Delpharm (Lille, France). Penicillin (xtapen®) was 
manufactured by CLBC Zhongnuopharmaceutical® (Zhejiang, 

China), Diclofenac (DICLOECNU®) by ECNUpharceutical CO LTD 
(Yanzhou City,China). ValiumRochewas manufactured by 
SASCenexi Fontenay-sous-Bois(France),and Ketamine was 
obtained by Troikaa Pharmaceuticals Ltd (Gujarat, India). 

 
Plant material: Extraction and isolation 

The aerial parts of Tragia benthamii Baker and Graptophyllum 
pictum Linn were harvested (collected) in Mbalmayo in the central 
region of Cameroon. A voucher specimen of T. benthamii was 
authenticated (N° 586/NHC) at the National Herbarium of 
Cameroun. For  
G. pictum no reference of the plant was found at the Cameroun 
National Herbarium. It sample was then identified by Dr. 
TCHIENGUE Bartholomew T., a botanist of the National Herbarium 
of Cameroon (HNC-IRAD). 
The decoction was prepared following the recommendations of the 
traditional healers.After being harvested, weighed and washed, 235 
g of T. bentamii, 296g of G.pictumas well asthe mixture of two 
plants (235 g T. bentamii + 296 g of G. pictum) were respectively 
boiled in 10 liters of water for 45 minutes. Each solution was filtered 
with Whatman No. 4 filter paper. The filtrate was frozen and then 
lyophilized resulting into 5g of T. bentamii, 6g of G. pictum and 13g 
for the mixture of two plants dried extract (slightly brown powder), 
representing respectively 2.13%, 3.4% and 2.45% yield. 
 
Animals 

Juvenile female Wistar rats aged 10 to 14 weeks old (average 
weight 150 g) were obtained from the breeding facility of the 
laboratory of Animal Physiology, University of Yaoundé 1 
(Cameroon).They were provided tap water ad libitum and a soy-
free rat diet (SSniff R10-Diet, SSniff GmbH, Soest, Germany). All 
animals’ husbandry handling conditions were in accordance with 
the guidelines of the institutional Ethic Committee of Cameroon’s 
Ministry of Scientific Research and Technological Innovation, which 
has equally adopted the guidelines established by the European 
Union on Animal Care (CEE Council 86/609; Reg.no.FWA-
IRD0001954) 
 
Study design 

Experiment 1: The 3-day uterotrophic assay with crude extracts 
Prior to the treatment, Estradiol valerate and the crude extract of T. 
benthamii and G. Pictum were dissolved in distilled water used as 
vehicle, and we obtained a homogenized solution. The doses to be 
administered were prepared following the proposal of the traditional 
healer. In order to obtain a dose response curve, 3 different doses 
(50, 275 and 500mg/kgBW) were generated. 
Fifty five female Wistar rats were bilaterally ovariectomized (OVX) 
using the dorsal approach [17], under Diazepam and ketamine 
anesthesia (respectively 10 mg/kg and 50 mg/kg BW ;i.p.). After 14 
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days of endogenous hormonal decline, animals were randomly 
distributed into 11 groups of five animals each. The first group or 
OVX group received vehicle only (distilled water) and the second 
group received estradiol valerate (E2V) as standard drug at the 
optimal dose of 1mg/kg BW per day. The third, fourth and fifth 
groups received, 50 mg / kg BW / day of the aqueous extract of 
respectively T. benthamii, G. pictum and their mixture. The sixth, 
seventh and eighth lots were given a dose of 275 mg / kg BW / day, 
respectively the aqueous extract of T. benthamii, G. pictumand T. 
benthamii + G pictum. The ninth, tenth and eleventh lots received 
at the dose of 500 mg / kg BW / d, the aqueous extract of 
respectively  T benthamii, G pictum and T benthamii + G pictum. 
All treatments were given by oral route (2 mL/250 g) for 3 days. 
Twenty four hours after the last administration, animals were 
weighed and sacrificed by decapitation (after 12 h of fasting-). The 
Mammary gland, vagina and uterus were collected. The uterus was 
immediately weighed. The uterine wet weight, uterine and vaginal 
epithelial thickness and mammary gland were assessed as 
described before by Zingue et al. [18]. 
Experiment 2. : Measurement of hot flushes 
The physiological rat model for hot flushes, introduced by 
Berendsen et al.[19] was used to assess the ability of G. pictum 
extract to alleviate hot flushes, with the slight difference that data 
loggers were used instead of a telemetric transmitter. Data loggers 
were used to monitor the core temperature changes in the animals 
at 2 min intervals for 72h, as previously described by Njamen et 
al.[20] and Nkeh-Chungag et al. [21]. In this study, data loggers 
were pre-set to start measuring core temperatures 12h before the 
beginning of the treatment until the end of treatment. Twenty 
acclimatized rats were bilaterally ovariectomized (OVX) under 
valium and ketamine anesthesia (respectively 10 and 50 mg/kg 
BW; i.p.) and at the same time underwent the implantation of data 
loggers protected in sterilized neutral wax into their abdominal 
cavities. Only the doses of extracts that showed a promising 
estrogenic effect on the previous experiment were retained for this 
experiment. 
After 14 days of endogenous hormonal decline, animals were 
randomly distributed into four groups of five rats each. 
The first lot, as negative control, received the vehicle (distilled 
water). The second group as a positive control received estradiol 
valerate (E2V) at a dose of 1 mg / kg BW. The last 2 lots were 
given the aqueous extracts of G. pictum at the doses of 50 and 275 
mg / kg BW.  
They were treated for 3 days and all treatment was given by oral 
route (2 mL/250g). Twenty-four hours after the last administration, 
animals were sacrificed by decapitation after 12h of fasting, and the 
data loggers recovered. Data (central body temperature) was 
retrieved from loggers and analyzed using the ACR Trend Reader 

for Smart Button Software. The mean core temperature change (Δ 
core temperature) was determined as previously described by 
Maswood et al. [22] and plotted in a 6h intervals. Hot flushes were 
considered for any internal temperatures≥ 38°C. The total number of 
hot flushes, the average of these hot flush durations and the 
frequency of hot flushes were determined as described by Nkeh-
Chungag et al. [21] 
 
Histological analysis  

Uterine and vaginal epithelial heights and mammary glands 
differentiation were assessed from 5-μm sections of paraffin-
embedded uterine, vaginal and mammary gland tissues. Following 
the hematoxylin–eosin staining, uterine and vaginal epithelial 
heights and mammary glands differentiation were assessed on 
microphotography using the complete Zeiss equipment consisting 
of a microscope Axioskop 40 linked to a computer where the image 
was transferred, and analyzed with the MRGrab1.0 and Axio Vision 
3.1 software, all provided by Zeiss (Hallbermoos, Germany). 
 
Statistical analysis 

Results are expressed as mean ± standard error of the mean 
(SEM). Analysis of the results was made using one-way ANOVA 
followed by the Dunnett’s test for multiple comparisons through 
Graphpad software version 3.10. All treated groups were compared 
to the ovx-control. The significance was determined at p ≤0.05 and 
p ≤ 0.01 with the level of risk of 5% and 1% respectively. 
 
Results 

 
Effects of aqueous extracts of T. benthamii, G. Pictum and their 
mixture on some primary targets of estrogen 

Effects on uterine weight 
 
The uterine wet weights in ovariectomized (OVX) rats following the 
administration of different doses of aqueous crude extract of T. 
benthamii, G. pictum (50, 275, and 500 mg/kg BW) and the w/w 
mixture of both plants extracts (50, 275, and 500 mg/kg BW) are 
shown in Fig. 1. given to ovariectomized rats, induced a mild trend 
towards an increase of uterine weight, but this increase did not 
reach statistical significance, while E2V 1 mg / kg BW increased 
uterine weight 9.9 fold compared to control. 

 
 
 
 



 Ketcha 

 

Figure1:Uterine wet weight: uterine wet weight of 
(E2V) and three doses (50, 275 and 500 mg / kg BW crude extract of 
Each group consisted of 5 animals. Data represent mean ± SEM. 
P < 0.01. (ANOVA followed by Dunnett’s test). 
 
Effects on the size and histomorphology of the uterine 
epithelium  

The results presented in Figure. 2 (A) show that three days after 
treatment, the uterine epithelium high was 2.51 ± 0.08 microns in 
the negative control while E2V induced a significant 168.12% 
increase (p <0.01) of this paprameter (6.73 ± 0.51 µm). In addition
a significant increase was also observed with the 
aqueous extract at the dose of 500 mg / kg BW (50.59% p <0.01). 
Furthermore a significant increase was also found with the aqueous 
extract of G. pictum at the doses of 50 (47.01% p <0.01), 27
(41.02% p <0.01), and 500 (40.63%: p <0.01) mg/kg BW. 
Moreover, the aqueous extract of the mixture of both plants 
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 ovariectomized Wistar rats after daily gavage of vehicle (OVX), Estradiol valerate 1 mg / kg BW 
(E2V) and three doses (50, 275 and 500 mg / kg BW crude extract of T. benthamii, G. pictum and the mixture of both plants extracts for 3 days. 

ed of 5 animals. Data represent mean ± SEM. ** indicates a significant difference as compared to the vehicle

Effects on the size and histomorphology of the uterine 

. 2 (A) show that three days after 
treatment, the uterine epithelium high was 2.51 ± 0.08 microns in 
the negative control while E2V induced a significant 168.12% 

(6.73 ± 0.51 µm). In addition, 
a significant increase was also observed with the T. benthamii 
aqueous extract at the dose of 500 mg / kg BW (50.59% p <0.01). 
Furthermore a significant increase was also found with the aqueous 

at the doses of 50 (47.01% p <0.01), 275 
(41.02% p <0.01), and 500 (40.63%: p <0.01) mg/kg BW. 

mixture of both plants 

induced a significant increase in the uterine epithelium high at the 
doses of 50 (52.22% p <0.01) and 275 (58.88% p <0.01) mg/kg 
PC. 
Figure. 2 (B) shows the micrographs of the uterine epithelium of 
rats after treatment. E2V at the dose of 1 mg/kg BW, showed a 2.5
fold (P < 0.01.) increase of uterine epithelial thickness. Aqeous 
extract of T. benthamii (500 mg/kg BW), and 
BW) and the mixture of both plant extract (50, 275 and 500 
mg/kg/BW) slightly modified the shape of the uterine epithelium. 
These effects were materialized in histological sections by the 
formation of a tall cuboidal to columnar epithelium (the cylindrical 
shape) containing large cells following E2V treatment while in the 
OVX group uteri consisted of a low cuboidal epithelium

** **
** ** **
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Figure 2: Effects of a 3-day treatment with T. benthamii, and G. pictum extracts (50, 275, and 500 mg/kg BW) on the uterine epithelial thickness 
(A) and microphotographs showing the effect of a 3-day treatment on the size of the uterine epithelium of ovariectomized rats(B). OVX = OVX 
animals treated with the vehicle; E2V = OVX animals treated with estradiol valerate at 1mg/kg BW; AE= OVX animals treated with the Aqueous 
extract (50, 275, and 500 mg/kg BW) of T. benthamii, G. pictum extracts and the mixture of both plants (Tb+Gp). Each group consisted of 5 
animals. Data represent mean ± SEM. ** indicates a significant difference as compared to the vehicle-treated animals. P < 0.01. (ANOVA 
followed by Dunnett’s test). Lu:uterine lumen;En: Endometrium; St:Stroma. 
 
Regarding the comparison of the effects of aqueous extracts of T. 
benthamii, and G. pictum to that of their mixture on the uterine 
epithelium high, there is a significant difference between the effects 
of the aqueous extract of T. benthamii and that of the mixture at a 
the dose of 50 mg/kg BW, while between the effects of the aqueous 
extract of G. pictum and that of the mixture, no significant 
difference was observed at the same dose (Figure. 2A). Moreover, 
at the dose of 275 mg/kg BW, there is a significant difference 
between the effect of T. benthamii and that of the mixture; As well 
as the effects of G. pictum when compare to the mixture (Figure. 
2B). 
 
Effects on the size and histomorphology of the vaginal 
epithelium 

The effects of the various treatments after a 3 days treatment can 
be observed on the figure 3. E2V at the dose of 1 mg / kg BW 
significantly increased (p <0.01) the vaginal epithelium high. The 
thickness increased by 548% compared to the control. No 
significant increase of the high of the vaginal epithelium was 
observed with our extracts at all the tested doses after 3 days of 
treatment. 
Regarding vaginal epithelial thickness, the microphotographs of 
vaginal epithelium of the OVX group (negative control) consisted of 
a single layer of squamous cells, the germinative layer (stratum 
germinativum Ge). After treatment with E2V 1 mg/kg BW, the 
vaginal epithelium was stratified giving place to three cell layers: 
the germinative layer at the baseline, the granular layer in the 
middle and the cornea surface releasing layer of the granular layer. 
No similar stratification of vaginal epithelium was induced by our 
extracts at all the tested doses. 
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Figure 3: Effects of a 3-day treatment with T. benthamii, and G. pictum extracts (50, 275, and 500 mg/kg BW) on the vaginal epithelial thickness 
(A) and microphotographs showing the effect of a3-day treatment on the high of the vaginal epithelium of ovariectomized rats(B). OVX = OVX 
animals treated with the vehicle; E2V = OVX animals treated with estradiol valerate at 1mg/kg BW; AE= OVX animals treated with the Aqueous 
extract (50, 275, and 500 mg/kg BW)of T. Benthamii (Tb), G. Pictum (Gp) extracts and the mixture of both plants (Tb+Gp). Each group consisted 
of 5 animals. Data represent mean ± SEM. ** indicates a significant difference as compared to the vehicle-treated animals. . P < 0.01. (ANOVA 
followed by Dunnett’s test).Lv=vaginallumen,CC=stratum corneum,CGr=stratum granulosum, CG=stratum germinativum, St=Stroma. 
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Effects on mammary gland 

After 3 days of treatment, at the level of the mammary glands 
(Figure 4), there is an increase in size and lumen of acini, a clear 
differentiation of cell layers constituting the acinus, an increase of 
eosinophils secretions in the lumen of acini and lobules of large 

size in animals treated with E2V 1 mg/kg BW, the mixture of the 
aqueous extracts of T. benthamii, and G. pictum, at the doses of 50 
and 275 mg /kg BW and the aqueous extract of T. benthamii at the 
dose of 500 mg/kg BW. 

 

 
Figure 4: Effects of a 3-day treatment with T. benthamii, and G. pictum extracts (50, 275, and 500 mg/kg BW) on mammary gland. OVX = OVX 
animals treated with the vehicle; E2V = OVX animals treated with estradiol valerate at 1mg/kg BW; AE= OVX animals treated with the Aqueous 
extract (50, 275, and 500 mg/kg BW)of T. benthamii  (Tb), G. pictum (Gp) extracts and the mixture of both plants (Tb+Gp). La= lumen of alveoli 
or acini; CcA=celllayer of theacini; Se =eosinophilicsecretion;  
Ta =Adipose tissue;Tc =Connective (conjunctive) Tissue. 
 
Effectsof G.pictum on hot flushes 
 
Effects on the average duration of hot flushes  
 
Fourteen days after the ovariectomy followed by three days of 
treatment, E2V significantly (p <0.01) reduced the average duration 

of hot flushes compared to that of the NTC negative control. This 
duration decreased from 3.59 ± 0.49 hours in the control to 1.22 ± 
0.47 hours in the E2V treated group, a decrease of 294.27%.The 
treatment with the aqueous extract of G. pictum, did not 
significantly reduce the average duration of hot flushes at the doses 
tested (50 and 275 mg / kg BW). (Figure. 5) 
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Figure 5: Effects of a 3-day treatment with G. pictum extracts on average duration of hot flushes. SHAM=Sham operated rats treated with the 
vehicle; OVX=OVX animals treated with the vehicle; E2V=OVX animals treated with estradiol valerate at 1mg/kg BW; GP=OVX animals treated 
with the aqueous extract of G. pictum. (50 and 275 mg/kg BW).** P<0.01 as compared to the control. 
 
Effects on the total number of hot flushes 

After the treatment, only the E2V significantly (p <0.01) reduced the 
total number of hot flushes. It decreased 2.5-fold compared to 
control. The treatment with aqueous extract of G. pictum, did not 

significantly reduce the total number of hot flushes. However, there 
is a slightly decrease in the total number of hot flushes at a dose of 
275 mg / kg BW, compared control (Figure. 6). 

 

 
Figure6: Effects of a 3-day treatment with G. pictum extract on total number of hot flushes. SHAM=Sham operated rats treated with the vehicle; 
OVX=OVX animals treated with the vehicle; E2V=OVX animals treated with estradiol valerate at 1mg/kg BW; GP=OVX animals treated with the 
aqueous extract of G. pictum. (50 and 275 mg/kg BW). ** P <0.01 as compared to control. 
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After the treatment, during the registration period E2V significantly 
(p <0.01) reduced the frequency of hot flushes between 18h-00h, 
00h-06h and 06h-12h. At the dose tested, G. pictum aqueous 
extract did not significantly reduced the frequency of hot flushes. 

However, there is a decrease in the frequency of hot flushes 
between 18h-00h, 00h-06h and 06h-12h on the second day of 
treatment (Figure.7). 

 

 
Figure 7: Effects of a 3-day treatment with G. pictum extract on frequency of hot flushes. SHAM=Sham operated rats treated with the vehicle; 
OVX=OVX animals treated with the vehicle; E2V=OVX animals treated with estradiol valerate at 1mg/kg BW; GP=OVX animals treated with the 
aqueous extract of G. pictum. (50 and 275 mg/kg BW). ** P <0.01 as compared to control. 

 
Discussion 
 
Estrogenic effects on the uterus 
 
Increase in the relative uterus weight and the epithelium size, 
called "uterotrophic" effects is assigned to the proliferation and / or 
the water imbibition. Indeed, the uterus reacts to changes in serum 
levels of estrogen and progesterone throughout the estrous cycle in 
the rat, and following the binding of estrogen on their receptors, two 
different effects can be observed in the uterus: fluid retention 
and/or cell proliferation; these effects results in the increase in the 
uterine weight and thickness of the uterine epithelium [23]. Results 
on the uterine epithelial high following treatment with E2V were in 
agreement with the hypothesis of estrogen-stimulation of the 
endometrial cell proliferation giving rise to a tall columnar 
epithelium as reported [24] and which results in a marked increase 
in the uterine epithelial high. Furthermore, these results corroborate 
those in the literature by which in the absence of estrogen, uterine 

epithelium is represented by a single layer of cuboidal columnar 
cells. Under the effect of estrogen, it becomes pseudostratified, 
with columnar cells [24].  
After 3 days of treatment, all the doses of the aqueous extracts we 
tested did not induce a significant increase in uterine wet weight; 
meaning the absence of induction of the imbibition of water by our 
extracts. As far as the uterine epithelium thickness is concerned, a 
significant increase in the high of the uterine epithelium was 
induced by the aqueous extract of T. benthamii at the dose of 500 
mg / kg BW, G. pictum at all the tested doses and the mixture of 
both plants at the doses of 50 and 275 mg / kg BW. These 
observations support those of Njamen et al (2013) [20] witch show 
that substances with estrogenic properties affect the uterus by fluid 
retention and/or cell proliferation, increasing its weight and / or the 
high of its epithelium. This suggests the presence in the aqueous 
extracts, of secondary metabolites capable of inducing cell 
proliferation that leads to the increase in the thickness of the 
epithelium, by initiating a cascade of genomic reactions after 
binding to the ER in the uterus (leading to cellular hypertrophy by 
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protein synthesis). The significant increase in the relative weight of 
the uterus and the high of its epithelium induced by E2V are 
reported to be mediated via ERα as demonstrated by the lack of 
uterine stimulation and mitotic growth responses in αERKO mice 
[25].  
Aqueous extracts of T. benthamii at doses of 50 and 275 mg / kg 
BW and the mixture at the dose of 500 mg / kg body weight did not 
significantly induced an increase in the size of the uterine 
epithelium. This could be justified by a "dose-dependent" effect [26] 
or a "down-regulation" [27] or a "desensitization" [26] of the ER 
involved in the uterotrophic process. In fact, the physiological 
response of tissue to the binding of a ligand to its receptor depends 
on the dose of the said ligand. Furthermore, when the 
concentration of the ligand increases, the number of receptor sites 
may decrease [27] or the receiver can lose its ability to induce a 
physiological response following ligand binding [26]. However, 
although not significant, the effect of the mixture of both T 
benthamii and G. pictum at a dose of 500 mg / kg BW remains 
higher than that obtained in the negative control. Our results also 
suggest that all the tested extracts might either antagonized the 
uterine ERα or agonized ERβ to decrease uterine wet weight, since 
ERβ is claimed to mediate ERα-antagonistic effects [28] 
The activity of the vagina is cyclical and is mediated by sex 
steroids, like estrogen ([24]. The histological changes of the vaginal 
epithelium during the menstrual cycle result in proliferation and 
stratification of the epithelium. 14 days after ovariectomy followed 
by 3 days of treatment, the vaginal epithelium of the negative 
control consisted of a layer of squamous cells forming the germinal 
layer. The E2V has increased the high of the vaginal epithelium by 
stimulating proliferation, stratification and cornification of vaginal 
epithelial cells. Three cell layers were visible as well: the germinal 
layer, the granular layer and the horny layer. This significant 
increase of the vaginal epithelium is in accordance with the 
observations of Buchanan et al (1998) [29] who reported that 
estrogens consistently stimulate proliferation of the vaginal 
epithelium leading to the formation of a highly stratified epithelium. 
This effect is reported to be mediated through the ERα [29, 30] as 
demonstrated by Couse et al. [31] who reported that E2 failed to 
induce vaginal epithelial proliferation and stratification in ERα 
knockout (αERKO) mice. Conversely, all doses of our extracts did 
not induce a significant increase in the size of the vaginal 
epithelium. However, substances with estrogenic properties are 
capable of increasing the size of the vaginal epithelium by 
stimulating proliferation, stratification and cornification of vaginal 
epithelial cells [20]. This has not been the case for our extracts. 
These results might be explained by the fact that secondary 
metabolites present in our extracts may have a tissue-specific 
action. They may have induced selective effects by acting as an 
agonist of a type of ERα (alpha) on the uterus and as an antagonist 
of the same type of ERα (alpha) on the vagina or as second type 
agonist of ER on said vagina. Indeed, it has been reported that 
ERβ mediate antiproliferative or antagonistic effects of ERα ([28]. In 
addition, some tissues have a higher number of ERα as compared 

to ERβ, causing thereby a higher affinity of a ligand or agonist for a 
receptor type over the other. This is the case for the uterus and 
mammary glands which have a higher number of ERα as compared 
to ERβ ([32].Our findings could then be associated with the down-
regulation of ERα. In fact, ERα is found to be the predominant ER-
subtype in rat uterus and vagina [33, 34]. 
The mammary gland is characterized by the presence, in adult 
women, of a bistratified acinar epithelium with epithelial and 
myoepithelial cells, a basement membrane, connective tissue and 
adipose tissue. In the absence of estrogen, there is a decrease in 
the lumen of the acini, the absence of eosinophils secretions, and a 
devolved undifferentiated epithelium [35]. In our study, histological 
sections of the mammary glands revealed that rats treated with 
E2V as well as extracts of T. benthamii at a dose of 500 mg / kg 
BW and the mixture of T. benthamii and G. pictum at the doses of 
50 and 275 mg / kg PC, exhibit differentiating acini. Indeed, there is 
an increase in their light and epithelial proliferation compared to the 
control group. These results corroborate the findings of Santell et al 
(1997)[35], and Zingue et al (2013)[18], which have shown that the 
administration of estrogenic substances inverse regression of the 
mammary gland induced by ovariectomy. The mammary gland 
proliferates and the layer of myoepithelial cells differs much from 
the acinar epithelia [18, 35]. Although less abundant than in the 
group treated with E2V, we noted the increased presence of 
eosinophils secretions in the lumen of acini of animals treated with 
the aqueous extract mixture at a dose of 50 mg / kg BW: Parameter 
indicator of estrogenicity in the mammary gland [18]; these results 
support the idea that extracts used in this work may contain 
secondary metabolites with estrogenic properties. 
In a second step, the effect of the two plants mixture was compared 
to that of each of the plants for each tested dose on the size of the 
uterine epithelium; this in order to determine the type of interaction 
between the two plants when combined. Thus, at the dose of 50 
mg / kg body weight, the effect of G. pictum is similar to that of the 
mixture of two plants. The administration of G. pictum alone at this 
dose therefore will produce the desired effect upon administration 
of the mixture: this suggests an "independence" activities between 
G. pictum and T. benthamii. [26]. As for the dose of 275 mg / kg 
body weight, there is a significant difference between the effect of 
the aqueous extract of the mixture of two plants and that of each of 
the plants. However, the aqueous extract of G. pictum significantly 
increased the size of the uterine epithelium. This difference in the 
effect can be due to the increase in dose of G. pictum. This 
suggests once more "independence" of activity at this dose 
between the two plants [26]. Regarding the dose of 500 mg / kg 
body weight, there is a significant difference between the effect of 
the aqueous extract mixture and that of each of the plants. 
Moreover, the aqueous extract of the mixture of two plants has not 
increased the size of the uterine epithelium; that has yet been done 
for the aqueous extract of T. benthamii and G. pictum. This 
suggests an interaction "antagonist" between the two plants when 
mixed with a dose of 500 mg / kg BW. Furthermore, the effect of 
the aqueous extract of each plant is "dose dependent" [26]. It 
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increases depending on the dose for T. benthamii and and 
therefore also decreases depending on the G. pictum. 
 
Effects of aqueous extracts Graptophyllum pictumon Hot flushes 
The aqueous extract of G. pictum significantly increased the size of 
the uterine epithelium at a dose of traditional healers (50 mg / kg) 
whereas T. benthamii did not exert the same activity. Therefore, we 
evaluated the effects of this extract on hot flushes at the dose 50 
mg / kg and at the dose of 275 mg / kg. We were thus looking if G. 
Pictum could resolve vasomotor disorders associated with 
postmenopausal condition: the most characteristic menopausal 
disorder observed in about 85% of women facing menopause 
[36].Treatment with estradiol significantly reduced (p<0.01) the total 
number, average duration and frequency of hot flushes increased 
fourteen days after ovariectomy. These results are in line with 
assertions according to which hot flushes occur in response to 
ovariectomy in female mammals and are effectively treated by 
estrogen replacement [37] or by genistein intake [38, 39]. Although 
the precise pathophysiology of hot flushes is not yet completely 
understood, it has been associated with the decline in secretion of 
ovarian steroids particularly in the free fraction of circulating 
estradiol [40]. It is also speculated that estrogen increases the size 
of the thermoneutral zone and raises the sweating threshold thus, 
reducing the frequency of hot flushes [41, 42]. Indeed, it is believed 
that hot flushes are caused by the shrinking of the brain’s 
thermoneutral zone [43] Freedman (2001) in such a way that minor 
changes in core temperature which would otherwise not elicit a 
thermoregulatory response become sufficient to produce sweating 
and peripheral vasodilation. Freedman [43] suggested that minor 
core temperature elevations triggered hot flushes in individuals with 
reduced or non-existent thermoneutral zones. Concerning the 
flushing, the aqueous extract of G. pictum did not reduce the total 
number of hot flushes, their average duration and frequency. This 
can be explained by low affinity of the secondary metabolites G. 
pictum with ER, like the low affinity that phytoestrogens have with 
ER [40, 44] or their low effects on mechanisms involved in the 
reduction of hot flashes [28]. 
 
Conclusion  
 

This work first of all aimed to provide a scientific base for the 
traditional use of Tragia benthamii Baker (Acanthaceae) and Linn 
Graptophillum pictum (Euphorbiaceae) for the treatment of 
amenorrhea, dysmenorrhea and widespread infertility; secondly, to 
assess potential interest against the problems of menopause 
including vasomotor disturbances. To achieve this, we evaluated 
the estrogenic properties of aqueous extract of each of these plants 
and their mixture by a conventional uterotrophic test in Wistar rats. 
The aqueous extract of T. benthamii, the aqueous extract of G. 
pictum and the mixture two plants significantly increased the size of 
the uterine epithelium. T. benthamii and the mixture of the two 
plants also stimulated the differentiation of acini by increasing their 
lumen and epithelial proliferation. These actions are likely mediated 
at the ER by secondary metabolites with estrogenic properties 
contained in our plants. The aqueous extracts of our plants did not 
induce a significant increase in uterine weight and the size of the 
vaginal epithelium. The size of the uterine epithelium was not 
modified either by T. benthamii, or by the mixture of two plants. 
Given the results we obtained, it appears that T. Benthanii and G. 
pictum have a weak but observable oestrogen-mimetic potential, 
justifying their traditional use against secondary amenorrhea in 
women. 
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