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1. Introduction

Ohjective: To svaluate the toricity effects of aquecus extract of heart of palm (Palmito) on
plasma testosterone, estradiol, LH and FSH hormone levels and testicular tissue in male rats.
Methods: A total of 70 male Sprague—Trwley rate wers divided into ssven groups. The control
group was given 1 ml of distilled water, and the experiments] groups were given 25, 50, 100, 150,
200, and 250 myfkgiday of extract for 56 days. The effect of the treatment on the mals reprodhctive
system was evaluated by assessing plasma testosterone, eatradiol, LH, and FSH levels, as well
as spermatogenesis process. Mesulis: A significant decrease in testosterone and estradiol
levels were obheerved in rate treated with differert dosea of palmito. The axtract consumption
provided oo remarkable change in the serum levels of LH and FSH, and weights of bclies, and
testes in the six treated—groups compared fo thoss in the control growp. Alse, trastment with the
palmito resultad in a dacresse of the mean seminiferous tubnlar diameter and the number of
spermatogonin, preleptoten and pachytene spermatneytes, round spermatids, and Leydig cells.
Comelpglon: The sthanol extract of palmite has anti-andmgenio properties, which sffected
spexmatogenetic activity in all expenmental groups.

Phoenix dactylifera L. commonly known as the date palm
18 ane of such plant within many localities 1n arid and semi—

atid regions of the world, especially in southwest Asia and

The status of herbal medicine has been fast grining ground =~ North Africa [5-71. The information accrued in the past four

all over the world during the last few decades, mainly due  decades suggest that datea possess diverse medicinal uses

to the general belief thet herbal drugs are without any
side effects besides being and locally available [12].
Planta are extensively used to relieve sexual dysfunetion [31.
Many recent studl.aa have been conduced to evaluate the
actual efficacy and adverse effects of plants on reproductive
organs and funections 41
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including antihypetlipidemic, anticancer, gastroprotective,
hepateprotective, nephroprotective and aphrodisiac
activities [5]. Besides fruit, the date palm over the cemturies
hus alao provided s large number of other products which
have heen extensively used by man in all aspects of daily
lifetsl. The palmito, also known as “heart of palm”, is one
of such products of palm which has composed of the apical
merigtem of the palm plus part of the young or immature
leaves emerging from the meriatem. This edible meristem is
Trequently consumed 2s a fresh vegetable in arens where the
palms are grown. It ranks among the favorile salads, soupa
and other gourmet dishes of South and Central America and
also Southeast AsiaB-11],

Although several palms produce edible palmites, some
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species provide most of the palmitos produced. Eurerpe
edulix ia the most important species which locally known as
Jugaza B,

Jugara is congidered the reference product in teyms of
quality, as it is more tender, sweet and light in eolor than
the other species. Phenolic compounds in palmiie from the
Euterpe edulis (Jugara} occur as phenals, flavonoids, and
tannina [¥,111. Flavonoids and phenols have heen related
to the occurrence of adverse effects on the endocrine and
reproductive systems [12,13], Previous studies have shown
that flavonoids produced antiandrogenic activities in male
dloge N2.14],

Several investigations have been done on the effects of
date palm parts, auch as date extracts [15], gemmule [16],
pollen 17-191 and date pits 20221, on the rel:uuduchve OIgAns.
However, until now there was no published data about
in vive influence of palmito on the reproductive systema.
Considering the growing popular use of palmito and the
presence of two substances with antifertility activity among
ita conatituents, scientific evidence is needed to determine
and evaluaie the androgenic or anti—androgenic activity
of thie part of plant. Therefore the purpose of the present
study was to m\reaugate the effect otf palmito on the male
reproductive in vive by assessi tesiosierone,
estradial, follicle—stimulating hormene (FSH), and
luteinizing hormone (LH} levels, as well as apermatogenesis
process.

2. Materials and methods
2.1. Paimito extract preparation

Fresh palmito was abtained from agricultural research center
of Jahrom (28° 57N°, 53° 57E"), Iran. This location represents
climate conditions with hot dry summers and mild winter.
The palmito was kept refrigerated (4 °C) for future reference.
In order to prepare dry extract, 200 g of palmito was grated
inta small pieces and then 9 mL of sthanol/distilled water
scdution (S50 %wiw) was added. After 72 b, the suspension
was placed in a percolator system. Then, the solution was
filiered and excess solvent was removed by rotary. Finally,
dry matter was prepared using a desiccator. Before each
experiment, dried extract was disselved in 1 ml. distilled
water and vortexed for 2 min at room temperature.,

2.2, Animals and experimental design

After obtaining approval from the institutional animal
ethical committee, 70 healthy adult Spragne-Dawley male
Tats were accuired from Animal House of Shiraz University
of Medical Sciences, Iran. The animals wers maintained
under conditions of controlled temperature (2343 'C) with
12-hour day-night cycle. They were fed standard rut pellet
diet and were given access to water ad Lbtium.

The rats were randomly divided into seven groups of 10 Tats
ench, The first group (group 1} was fed with 1 mL of distilled
water and used ga the contrel, In proups 2-7 the palmito
exiract was adminisirated by gavage technique to mis at the
dosea of 25, 50, 100, 150, 200, and 250 mg/kg/day for 8
wecks. This period of time comresponds to the duration of the
spermatogenic oyele of this species 231 After eight weeks,
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the animals were killed with ether ancsthesia, The following
parameters were evaluated: terminal body weight, teates
weight, hormone levels, and histology of the testes.

2.3. Hormonal analysis

At the end of the study, blood samples were collected from
cardiac and centrifuged at 3 000 rpm for 10 min.
Plasma was separated and then siored at —20 T until
hiochemical and hormonal analyses, The hormone levels
were determined from plasma using the double—antibody
radicimmuncassay (RIA). The total testosierone, estradiol,
FSH, and LH levels were measured using RIA kits (Beijing
Beimian, East Asia} following the mamifacturer’s protocals

for serum samples.

2.4. Fistological analysis

Blocks of testicular tissue were immediately fixed in Bouin's
fluid, and embedded in paraffin. Sections (3 #m) were cut
and siained with hematoxylin—eosin. These specimens
were examined under hright—field optical microscopy
using a light microscope at x200 magnification power.
Corresponding digital images were eaptured for later
analysis, The evaluation of the cell population was based on
the calculations made for each cell type per eross—section
of the seminiferous tubule. The Leydig cells, spermatogonia,
preleptoten and pachytene spermatocytes, and round
spermatids were counted. The group counts of these cell
types were designated as crude counie and these crude
counts were corrected by using Ahercrombie’s formula (24,
micrometer under Light microscope. The mean diameter of
100 seminiferous tubules randomly selected in each crogs—
section, overall 30 cross—sections per each experiment was
selected for microseopic evaluation nsing Olysia Bio—report
goftware (Olympus, Takyo, Japan),

2.5, Statistical anolysis

The results were expreased as means + standard deviation.
All data were done with the Statistical Package for Social
Sciences SPSS 11,0 for windows), The results were analyzed
using onc way analysis of variance (ANOVA) followed
by Duncan’s multiple range test (DMRT) for comparison
hetween different treatment groups, Statistical significance
was set at P<0.05.

3. Resuliz

3.1. Body and reproductive organ welghts

No animals died during the siudy and no clinical and
hehavioral changes were oheerved in any of the animals after
administration of the palmito extract. Fifty six days after
treatment with palmite extract, there were no significant
differences in the weights of bodies, and testes in the six
treated—groups of rata compared to those in the control
group or all comparisons (Table 1}.
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Table 1

Effect of palmito extract on the weights (mean+5.E) of bodies, and
testes(g).

Treatment Weights of hodies Weights of testes
Control 276.0 = 7.6 1.25 + 0.02
Croup 2 2940 £ 12.7 1.23 = 0.04
Group 3 303.0 = 10.0 1.19 = 0.04
Group 4 300.0 = 13.3 1.27 = 0.01
Group 5 208.0 = 8.6 1.24 = 0.02
Group 6 6.0 £ 115 1.2¢ + (.02
Group 7 202.0+9.7 1.22 + 0.03

3.2. Biochemistry

The plasma total tesiosterone and estradiol levels of the
experimental groupa were significantly decreased

with the contrel group (P<0.05; Figure la, b). When the
250 mg/ky of extract is given {(group 7}, the serum level of
testosterone is 0.607 ng/mL, which ia about 72% lower than
control group. This result also suggests that increasing the
exiract dose in group 7, leads to a decrease {about 48%)

in estradiol. Rats treated with palmito extract had little

=
=
in

Serun 1estos terane ngfm Ly =

increase in LH and FSH levels compared with those
of the control group (P<0.05; Figure lc, d). However, no
significant change was obhserved compared to the control
group.

3.3. Histopathology
The testicular section of control group showed normal

seminiferous tubule and the luman were filled with
gpermatids (Figure 2a). At highest dose, the number of
spermalogonia, prelepioten and pachytene spermatocyies
were reduced by 32%, 31% and 33% reapectively compared
to contrel group, In addition, the production of round
spermatids wag decreased by 44%mlhegruup . Also, the
total number of Leydig cells reduced mgmﬁcantly (P<0.01)
when compared to contrals, Althcugh no interstitial edema,
hemorthage, and necrosias were oheerved in testes of treated
rats, palmito extract exposure markedly decreased the mean
diameter of geminiferous tubules in comparison with the
control group (Figure 2b). )

Table 2 shows the results obtained from the
histopathological evaluations following palmite extract
ireatment.
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Figure 1. Effect of palmito on plasma (A) testosterone,

Cirl

S0

(141

150

200

250

Lerinips

(B estradiol, (Cy LH. and (D) FSH in control and treated rats for 56 days (' P< 0.05).

Figure 2. (A) Control group: histological section of testis showing normal spermatogenetic activity. (B) Experimental group: given high dose 250 mg/kg)

of palmito extract which provided marked decreases in all the number of spermatogonia, preleptoten and pachytene spermatocytes, round spermatids,
and Leydig cellz. Also, the mean diameters of the seminiferous tubules remarkably were reduced.
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I'able 2
t:lllil'lil]'jHIJl of the number of :‘-'-|J|'J'E]lLI1U:_',lJ[Iiil_ EB]'t'[J‘|J|II[l‘[I and FIill'EI} lene spermatocyies, roud sprel matids, I.t'.\lli_‘_f cells, and seminiferous tubular
diameter hetween control and t'.‘-]]l'J'iE1l|'Jl1EIJ groups.

] Number of :
Number of e Number of pachytene  Number of round I e
- : preleptoten 2 R Number of Leydig Seminiferons tubular
Treatment spermatogonia : spermatocytes spermatids .
spermatocytes cells d]'.llt]t'li‘l'\.'lll 1)
(per tubule) 3 {per tubule) iper tubule)
(per tubule)
Control 6. 14+0.64 18.97+2.11 22.72+1.52 53.23+1.57 29.00+2.15 317.43+4.29
Group 2 5.36x0.23 16.83£1.47 19.36£2.66 49.61x1.77 26.00x1.64 311.97+2.77
Group 3 4.70x0.18 16.24+2.32° 18.57£2.19° 4237140 25.00£2.07 310.43£5.31
Group 4 5.12£0.37 14.77£2.17 18.30£1.73 39.14+1.73 23.00£2.21° 310.28+4.14
Group 5 4.670.21 15.502.15 16.1442.23 36.88+1.47 23.00+2.19 308.33+2.82
Group 6 4.85£0.66 13.61x1.43 1597211 31.17+1.48 20.00+1.88 307.92+3.27
Group 7 4.19£0.52 13.14£2.13 15.151.44 29.97+1.19° 18.00£2.117 307.12+2.53
Hi;_-,l]i!'it'eul1|3 different from the control (P<0.01).
a positive relationship usually exists between the tubular

4. Discussion diameter and the spermatogenic activity of the testisl3s].

In the present siudy, the adminisiration of palmiio eximct
waa carried out for 56 consecutive days ai different dose
levels. Despite the long—term and high—dose ireatment, the
resulis show nontoxicity of the palmiio exiract as evidenced
by unaliered body and organ weight. To assess the potential
androgenic or anti-androgenic effect of the plant extract
on the reproductive system, spermatogenesies and hormone

Normal functioning of the reproductive system is essential
for normal sexual development, behavior, epermatogenesis,
eici25). The testicle is one of the highly specialized gonadal
organs, which has two important functions in the adult male:
the production of germ cells and the synthesis of testosterone
and other hormones. Control of both functions is guided by
the central nervous system {CNS) in a classic endocrine
feedback loop with follicle stimulating hermone (FSH) and
luteinizing hormone (LH) as the key hormonal signals. In
males, LH can stimulate Leydig cells io synthesize and
secrete tesivaierone (T}, while FSH mainly functions on the
sextoli cells and genm cells to facilitate spermatogenesis [26.27],
Hormones such as testosterone, FSH and LH are known
to influence the germ cell fate. In addition, Pentikainen ef
al. 28] have demonstrated that estradiol acts as a gemm cell
survival factor in the human testis & wiro (291 Any chemical
interference to steroidogenesis, e.g., altering enzymatic
activity or hormone production, can cause adverse effects to

Algo, treatment with the extract resulted in a decreage of
the number of spermatogonia, preleptoten and pachytene
spermatocytes, and round spermatide cells. This may be
derived from a hormonal imbalance including semum levels
of testosterone and eatradiol as described above [36], The
mechaniam of spermatogenic abnormalitics was more likely
a reault of the direct effect on germinal epithelium, and
the harmonal deficit appeared ta be a result of reduction in
the number of Leydig cell (37, These findings suggest that
palmito may also adversely affect reproductive function.
This deterioration increased with increasing of the dosage
of extract. In conclugion, the resnlts ohtained from this pilot
in vive study have demonstrated that the ethanol extract
of palmito has anti-androgenic properties, which affected
gpermatogenetic activity in all experimental groups, Further
gtudies are warranted to determine and clarify the extract
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