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Abstract

Sweet Pausinylstalia yohimbe (Swétyohimbe) is popularly known for its aphrodisiac actiondamidely
used for the treatment of erectile dysfunctionghim sub-Saharan region of Africa. However, litdekhown of

its effects on reproductive hormones and spermuymtieh. Therefore, this study investigated the affeof
SweetP. yohimbe on reproductive steroid hormones, male accesdandg and sperm in the rat.Seventeen adult
male Sprague-Dawley (SD) rats were divided inte¢hgroups. Group A (control group) had 5 rats aeeived
0.5ml of normal saline, while groups B and C (tgsbups) had 6 rats each and received 150mg/kg and
300mg/kg body weights of aqueous extract of SWwegbhimbe respectively via oral gavages daily for 4weeks.
The rats were weighed prior to Swéetyohimbe treatment and just before sacrifice. Tissues obthiftestes,
prostate and seminal vesicles) were used for bgicdl studies and sera for hormonal measurem&pistm
concentration, motility and vitality were also deténed using sperm from the caudal epididymis aad v
deference. There was a statistical significant ¢édn in bodyweights in test groups but none indhgan body
weight ratio. There were significantly decreaseerspconcentrations and motility in tests groupslevhitality
was normal amongst all groups. Head to head spgglutnation was also seen in the tests groupsoged
dependent decrease in the testosterone/estradiolwas observed. Cell destruction, epithelial timy and
pseudostratification were also seen in the tegtasstate and seminal vesicles.SwBetyohimbe has a dose
dependent effect on reproductive steroid hormosgestm concentration and motility as well as maleeasory
glands in rats as seen in this study. This may imparoductive functions and fertility.

Keywords: Accessory glands, Rats, Swd¥usinylstalia yohimbe, Reproductive hormones, Sperm motility,
Sperm concentration

1.0 Introduction

The use of herbal preparations has been in existéarcdecades and has been proven to be bendficigl
before the use of orthodox therapies. Sweet Pastafip yohimbe (SweeR. yohimbe) is popularly known for
its effective aphrodisiac actions and widely usedthe treatment of erectile dysfunctions in thb-Saharan
region of Africa including Saudi Arabia and Middisst region where it grows in the wild (Sunderlahdil.,
1997, Ewekaet al., 2010, Etiani, 2012).

The extracts of Pausinylstalia yohimbe contain dl&loid yohimbine an alphaantagonist that has
been widely used with variable success in treatirgtile dysfunction (Ajayet al., 2003). It has a more recent
history of use as aphrodisiac and as a hallucinoged helps to heighten the sense of touch and tekdishg
sensation up and down the spine (Sahelian, 201&niE2012).

The amount of alkaloid activity iR. yohimbe bark is highly variable (Adeniyt al., 2007). The exact
concentration of Yohimbine in Swe€t yohimbe is not known. Yohimbine is sympatolytic and hatoeal
anesthetic action similar to that of cocaine (Asder 2001). The vasodilating action of Yohimbine is
particularly strong on the sex organ hence, its@gikiac action (Adeniyét al., 2007).

Herbal preparation with respect to reproductivavigtis however important due to its relation to
fertility. Various nations, tribes and people usffedent herbal preparations as aphrodisiacs ireotd enhance
their sexual performances. Although Sweyohimbe has been used for the treatment of eeedyifunctions,
its effect on male reproduction is not well defireatd has not been properly studied to any reaseretént.
Therefore, the objectives of this study are to stigate the effects of Swekt yohimbe on reproductive steroid
hormones, male accessory glands and sperm intthe ra

2.0 Materialsand M ethods

2.1 Animals

Seventeen healthy, adult Sprague-Dawley (SD) natke weighing 165-300g, were obtained from the ahim
house unit of the Babcock University, llishan, Oditate, and housed in the Animal House Unit oflthgos
State University College of Medicine Ikeja, Lagbigeria for two weeks to acclimatize prior to thady. The
rats were fed with standard rat chow purchased fAgmge Livestock Feed Mills, Agege, Lagos, Nigeaial
water was providedd libitium. The rats were strictly exposed to 12 hours ok#ight cycle. This study was
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done according to the regulations of the use ofmals in experiments of Animal House Unit, Lagost&ta
University College of Medicine, Ikeja, Lagos, Niger

2.2 Sweet P. yohimbe and Prepar ation of extract

Dried stems of Swed?. yohimbe used in this study were purchased from a knownl loeebal merchant from
Ikeja, Lagos, Nigeria. The stems were taken to otfeer herbal merchants one at Mosalasi Alhaja iegig
Lagos, and the other located at Alabarago along@adexpress road Ojo, Lagos, and the merchantsifide
the stems as Swekt yohimbe “Dan Medina” from Saudi Arabia.

The stems of the SwePBt yohimbe were chopped into small pieces, pounded in a wooadertar with
pistil and then blended with Electric Blender (Psordac, MX-AC300) into a fine smooth Swelet yohimbe
powder (SPP). Crude extraction has been previailesgribed (Bordbaat al., 2013; Etiani, 2012). In brief, 509
of SPP was boiled in 1llitre of distilled water inbaaker on a hot plate with a magnetic stirrer (JQAB,
Model: SH-4) for 90mins at a temperature of 120&&r which the boiled extract was allowed to ¢@old then
it was sieved and then placed in the oven at ab@0t°C to dry. The oven dried extract was namede$iRe
yohimbe extract (SPE). SPE was weighed indicating that&®PP yielded 169 of SPE.

2.3 Experimental Design

The experimental animals were randomly divided iBt@roups. Group A (control group) had 5 rats and
received 0.5mls. of normal saline, while groupsrigl &£ (test groups) had 6 rats each and receivethd/&Q
and 300mg/kg body weights of aqueous extract of &pectively via oral gavages daily for 4weekse Th
concentration of SPE to be given was determinedifgolving 16g of SPE into 320mls of distilled watend
allowed to dissolve (Bordbat al., 2013; Etiani, 2012). The concentration was aweiteed as 50mg/ml. SPE was
then administered to each of the animals accorittheir weight using this formula

weight X dose .
——— = dose for each animal
concentation

The diluted SPE was then termed Swé®t yohimbe aqueous extract (SPAE).The rats were
administered SPAE daily through oral gavages foerdod of 4weeks.

After 4 weeks of administration, the rats were attaatized using Ketamine HCL, and were dissected
open; blood samples were collected via cardiac fpuecand the blood samples were stored in plainptam
bottles. The following reproductive organs were aitéd, the testes, seminal vesicles, prostate, veare
weighed and fixed in 10% formalin for histology agpididymis for sperm analysis.

2.4 Serum Preparation

The collected blood samples were allowed to cldte Bamples were then placed in a table top cegérifu
(Surgifield, SM80-2, England) and were spurnedZ0mins at 3000 rpm. The separated serum samples wer
collected into clean sterile sample bottles andestat -20°C until analyzed.

2.5 M easurement of sperm motility

2.5.1 Sperm collection and motility analysis

The epididymides of the anaesthetized rats werealtained and fatty tissues removed. Caudal epidsland
vas deferens were minced into a sample bottle arddrwith 50ul of sperm washing medium supplemented
with HEPES (Ajonuma et al, 2003) to enable the speells swim out and the temperature was maintaa &y

°C. For motility assessment, 10ul of sperm washieglium was obtained using sterilized pipettes deah t
placed on glass microscopic slides and then obdamder the microscope (Olympus, XSZ-107BN, Japam)
400 magnifications, and at least 100 spermatozeatatal of 5 fields were evaluated.

A simple system for grading motility by WHO (201@)as used to distinguish spermatozoa with
progressive or non-progressive motility from thakat are immotile. Progressive motility (PR): spatozoa
moving actively, either linearly or in a large ¢gcregardless of speed. Non-progressive motihtip)¢ all other
patterns of motility with an absence of progressiemy. swimming in small circles, the flagella ferbardly
displacing the head, or when only the flagella loast be observed. Immotility (IMjilo movement. Assessment
of only progressive motility (PR) was regarded # rhotile and was scored as the percentage motensp
(WHO, 2010).

2.5.2 Sperm Concentration

This parameter was checked using the improved neublaemocytometer; this has two separate counting
chambers, each with a microscopic pattern of gridlietched on the glass surface. It was used tsigpecial
thick cover-slip which was used to cover the gritlse dilution of spermatozoa and sperm diluents &3
(2:20), this ratio requires counting of only theddie grid (grid number 5), and rows from grid nhumbewere
assessed. 50l of sperms from the sperms mixedspthm washing medium was obtained using a pipatiea
sample bottle and 950u! of sperm diluents was nbthusing pipette into the sample bottle of theioied 50l
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of sperms cells using 1:20, and then 10l was obthusing pipettes unto both the upper and lowemtiers of
the haemocytometer, and covered with cover-slipavimd drying up of the sample being checked urider
microscope, assessment is done through counticglirated boxes seen under the microscope, 5 boges
counted both in the upper and lower chambers ofntgbauer counter for accuracy as instructed by WHO
(2010).

2.5.3 Sperm Vitality

Sperm vitality was assessed as previously desckd®, (2010). Vitality test using eosin alone wasé.The
spermatozoa mixed with the sperm washing mediune kept at a temperature of 37 °C. 5ul of spernparra
washing medium was obtained using sterilized psedind mixed thoroughly with equal amount of edgi on

a microscopic slide, and covered with a 22mm x 22paver-slip then left for 30seconds. The slide was
observed under a simple light microscope at x40@nifigation. (Olympus, XSZ-107BN, Japan) Live
spermatozoa having white heads were scored anddeoed to be live and those that stain dark pinketh on
the head are considered dead (WHO 2010).

2.6 Hor mones M easur ement
Hormones measurement was done using enzyme limkegimosorbent assay (ELISA) using Accu-bind Micro
wells Estradiol (E2) Test System, Monobind Inc. édforest, CA, USA) according to manufacturers paito
for E2. In brief, reagents and the serum were bnotm room temperature (25 °C). 25ul of serum damas
placed into micro plates wells using a pipette. |5 E2 enzyme reagent was added to the wells. Themicro
plates were swirled gently for 30 seconds to enatildng and covered to incubate for 90 minutescatnm
temperature. The contents of the micro wells wéseagdded by decanting with absorbent paper. 350mlash
buffer was added and washing was repeated for thress. 100ul of substrate solution was added ¢ovtblls
and incubated at room temperature for 20 minutegl 6f stop solution was added to each well and geagly
mixed for 20 seconds. The solution was read wiBOnminutes, and each well was read at 450nm using a
reference wavelength of 630nm optical density &TAT Fax 4700 ELISA microplate reader.

For Follicular Stimulating Hormone (FSH), Luteimgi Hormone (LH) and Testosterone, ELISA was
done using substrates and kits from JD Biotechpdialaiwan according to manufacturers’ protocol.

2.7 Light microscopy

This was carried out as previously described (Ajpatet al., 2005). In brief, all collected orgates{is, seminal
vesicle and prostate) were cut into small piecasr aemoval of fatty tissues and fixed in 10% folima
overnight. Tissue samples were dehydrated in grattezhol and embedded in paraffin wax and procesgéd
KD-TS6A tissue processor. Sections 5 mm thick wereusing a Shandon Finesse Manual Rotary Microtome
model 325 Thermoscientific, and dried onto Superfrost micopse slides (Fisher Scientific, Pittsburgh, PA,
USA). For hematoxylin and eosin (H&E) staining,dst were dewaxed in xylene and dehydrated in graded
alcohol and stained for light microscopy. Obsensatiwas performed under a Novel Optic Binocular
microscope, model NLCD-307.

2.8 Statistical Analysis

Data are presented as mean and standard erroraof (8&M). Statistical analyses were carried ouf\bglysis

of variance (ANOVA). Multiple comparisons and diéaces between groups were analyzed using Tukey
comparison test. B 0.05 (two-tailed) was considered statisticallyngfigant. Analyses were carried out on
Graph Pad Prisms (Graph Pad, Inc., San Diego, G®)U

3. Results

3.1 Effects of Sweet P. yohimbe on body weights

As shown in Figure 1, there were significant chanigethe body weights of rats in the test groupierAfour
weeks of treatment with SweBt yohimbe, the control group A was observed to have gainetjiwt (263+14
from initial body weights of 221+12) compared tsttgroup B (150mg/kg body weight), 218+9.5 frontiali
body weight of 210+12, p=0.0422). Interestinglyogp C those that received 300mg/kg body weightveéed

P. yohimbe had weight loss instead of gaining weight afteweeks of treatment. They weighed 244+12 as
against initial body weight of 249+13 grams (p=@0pcompared to the control.

3.2 Effects of Sweet P. yohimbe on Relative organ weights
After 4 weeks of treatment, the effectRfyohimbe on relative testicular weight was not significactoss the
test groups compared to the control. Group A (@intr(0.01089+0.0005347), B (150mg/kg)
(0.001136+0.0003947) and C (300mg/kg) (0.01072407/6Q6).

Similarly, there was no significant increase in thktive prostatic weights. However a dose depende
increase was observed in the test groups comparéeetcontrol. Group A (control) (0.001139+0.000608
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group B (150mg/kg) (0.0012364+0.0001305), groug3@Mmg/kg) (0.001423+0.0001831).

No statistical significant difference across thsttgroups compared to the control in the relative
organ/body weights of the seminal vesicles. Howetleere was a visible increase in group C. Group A
(0.002839+0.00005294), B (150mg/mg) (0.002254+033@3), C (300mg/kg) (0.00341+0.0005693).

3.3 Effects of Sweet P. yohimbe on Sperm

Sperm Concentration

Figure 2, show that there was a significant deeréasperm concentration of both test groups coeth&r the
control. Group A (control) (118116), B (150mg/kgB8{6.5) (P<0.0001) and C (300mg/kg) (30+4.0)
(P<0.0001).

Sperm Motility

As shown in Figure 3, there was a significant réiducin the sperm motility of the test groups comgghato the
control. Group A (control) (99+1.6), B (150mg/kgP.8+2.3) (P<0.0001) and C (300mg/kg) (7.7+£2.8)
(P<0.0001) but the difference between groups B@mehs not significant.

Sperm Vitality

As shown in Figure 4, there was a small decreagbansperm vitality of the group C (300mg/kg) thes
significant compared to the control. Group A (cobtr(100+0.0), B (150mg/kg) (99+0.49), C (300mg/kg)
(97+0.98) (P=0.0288).

Sever sperm head to head agglutination was alsradasin the test groups.

3.4 Effects of Sweet P. yohimbe on Reproductive Hor mones

Serum FSH

As shown in Table 2, serum FSH level had no stagissignificance and it was seen that FSH levelstd the
highest rise in the figure among group B (150mg/{@P+6.9) compared to the control A (3.1+0.97) &hd
(300mg.kg) (2.7+0.37).

Serum LH

The level of serum LH was not statistically sigeéfint compared to the control. There was decreaserim LH
level according to the rise in dose of P. yohimbenpared to the control A (control) (10+7.4), B (b¥fkg)
(3.9+2.8), C (300mg/kg) (1.5+£0.62) as shown in Eahl

Serum Testostrone

As shown in Table 2, there was no statistical $iggmce across test group compared to the cortimlever
there was an increase in the testosterone leMl(@50mg/kg) (90+49) compared to the control A (Z8%and a
decrease in the testosterone level in the (300M@A6x28) compared to the control.

Serum Estradiol

As shown in Table 2, there was no statistical $icgmce across test group compared to the corttmivever
there was an increase in the estradiol levels afijgB (150mg/kg) (35£6.5) and a decrease in thel$ew the
group C (300mg/kg) (24+2.3) compared to the costgubup A (18+£3.6).

Testostrone - Estradiol Ratio

As shown in Figure 5, there was no statistical ifitance on testosterone estradiol ratio. Howetlere was a
gradual decrease in the testosterone estradiol aaf. yohimbe dose increased among the groups compared to
the control, (control) A (5.2+2.3), B (150mg/kg).@31.7), C (300mg/kg) (2.0+1.2).

3.5 Light microscopy

The effects of Swed®. yohimbe on testes and male accessory glands (prostatenalewaisicles). In the testes,
group A (control) showed normal testicular arcHiiee. Test groups B and C showed the testes unidgrgo
degenerative changes, loss of cellular architecace decreased spermatozoa in the lumen of thenderous
tubules (Fig 6). In the prostrate, group A (contstiowed normal architecture of the prostate, whBiland C
shows thinning and degeneration of the glandulathelum, pseudostratification and increased iriga
spaces in the glands (Fig 7). The seminal vesadesrol showed normal architecture while test geoBpand C
shows loss of glandular layers, increased int@aksipaces and thinning of the epithelial layelig &).
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Figure 1. Effects of Sweet P. yohimbe on Rat Body Weights
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The percentage change in the body weights of redsetd with Swee®. yohimbe for 4 weeks was quite
significant across the test groups when comparethd¢ocontrol, A (16+1.8). Group B; (150mg/kg) had a
significant decrease in percentage body weightt@@® (p=0.0042) and C (300mg/kg) (-2.0+1.8) (p£0QD)
(turkey test) compared to the control. Group A nBBH=6, C n=6 respectively.

Table 1. The Effects of Sweet P. yohimbe on Relative Organ Weights

GROUPS RELATIVE ORGAN WEIGHTS
RELATIVE TESTICULAR WEIGHT (x 107)

A (CONTROL) (n=5) 10.89 + 0.5347

B (150mg/kg) (n=6) 11.36 + 0.3947

C (300mg/kg) (n=6) 10.72 £ 0.7516
RELATIVE PROSTATE WEIGHT (x 107)

A (CONTROL) (n=5) 11.39 + 0.00367

B (150mg/kg) (n=6) 12.64 + 0.1305

C (300mg/kg) (n=6) 14.23 £ 0.1831
RELATIVE SEMINAL VESICULAR WEIGHT
(x 103

A (CONTROL) (n=5) 2.839 + 0.05294

B (150mg/kg) (n=6) 2.254 + 0.3464

C (300mg/kg) (n=6) 3.41 +0.5693

Effects of SweeP. yohimbe on Relative Organ Weights for testes, prostateseminal vesicles after 4
weeks of treatment. Values are in grams. Group 3\, B=-n=6 and C n=6 respectively.
Figure 2. Effects of Sweet P. yohimbe on Sperm Concentration
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Effects of SweetP. yohimbe on Sperm Concentration after 4 weeks of treatm&here was a
significant decrease in sperm concentration fohhlest groups compared to the control. Group A tfobn
(118£16), B (150mg/kg) (38+6.5) (*P<0.0001) and30@mg/kg) (30£4.0) (*P<0.0001) (turkey test). Vadsre
in million / ml. Group A n=5, B n=6 and C n=6 resfieely.
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Figure 3. Effects of Sweet P. yohimbe on Sperm M otility
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* P<0.0001
Effects of SweeP. yohimbe on Sperm Motility after 4 weeks of treatment. Thevas a significant
reduction in the sperm motility of the test growgsen compared to the control. Group A (control)¥(B$), B
(150mg/kg) (9.3+£2.3) (*P<0.0001) and C (300mg/kg)2.8) (*P<0.0001) but no significant differerax@ong
test groups (turkey test). Values are in percen@ge Group A n=5, B n=6 and C n=6 respectively.
Figure 4. Effects of Sweet P. yohimbe on Sperm Vitality
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Il CONTROL (n=5)

" 0 150mglkg (n=6)
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o
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EFFECT OF P.YOHIMBE ON SPERM VITALITY
* P=0.0288
Effects of SweeP. yohimbe on Sperm Vitality after 4 weeks of treatment. Ehevas a significant
decrease in the sperm vitality of the group C (3@g) compared to the control, the B (150mg/kg) had
significance compared to the control. A (contrd®@+0.0), B (150mg/kg) (99+0.49), C (300mg/kg) (97a8)
(*P=0.0288) (turkey test). Values are in perceat@g). Group A n=5, B n=6 and C n=6 respectively.
Table 2. Effects of Sweet P. yohimbe on Serum Hor mones

GROUPS Serum Hor mones
FSH

A (CONTROL) (n=5) 3.1+7.4

B (150mg/kg) (n=6) 9.046.9

C (300mg/kg) (n=6) 2.7+0.37
LH

A (CONTROL) (n=5) 10.0£7.4

B (150mg/kg) (n=6) 3.9+2.8

C (300mg/kg) (n=6) 1.5+0.62
Testosterone

A (CONTROL) (n=5) 7528

B (150mg/kg) (n=6) 90449

C (300mg/kg) (n=6) 46+28
Estrogen

A (CONTROL) (n=5) 18+3.6

B (150mg/kg) (n=6) 35+6.5

C (300mg/kg) (n=6) 24+2.3

Effects of SweetP. yohimbe on Serum Hormonesafter 4 weeks of treatment. Serum FSH, LH,
Testosterone and Estradiol, were not statisticgitipificant different when compared to the contkédlues are
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in mIU/L for FSH and LH; nmol./L for Testosteroaad Estradiol. Group A n=5, B n=6 and C n=6 redpelst
Figure5. Effects of Sweet P. yohimbe on Testosterone/ Estradiol Ratio

ﬂ-l
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gsq I 50mgtkg n=5)
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g 4-

u-

EFFECT OF P.YOHIMBEZ ON TESTOSTERONE!
ESTRADIOL RATIO

Effects of SweeP. yohimbe on Serum Testosterone / Estradiol Ratfiter 4 weeks of treatment. There
was no statistical significance on testosteronstradiol ratio. However, there was a gradual dcesgeddent
decrease in the testosterone estradiol ratio antbeggroups. Group (control) A (5.2+2.3), B (150nm/k
(3.0£1.7), C (300mg/kg) (2.0+1.2). Values are inohh. Group A n=5, B n=6 and C n=6 respectivelyo®
A n=5, B n=6 and C n=6 respectively.

Figure 6. Effects of Sweet P. yohimbe on Testes

"

Haematoxylin and eosin (H&E) staining photomicrqdraf SweeP. yohimbe treatment after 4 weeks
on testes. Group A (control) shows the normal &echire of the testes while B and C (150mg/kg basigtit
and 300mg/kg bodyweight P. yohimbe shows the testesundergoing degenerative changes. White arrows
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(detachment of basement membrane), white pigmeatenivs (loss of cellular architecture and decreased
spermatozoa in the lumen of the somniferous tubyBkck Arrows in B=loss of cellular architectulack
Arrows in C= increased interstitial space). Magrdfion x10. Group A n=5, B n=6 and C n=6 respebtive

Figure 7. Effects of Sweet P. yohimbe on Prostrate

A

Haematoxylin and eosin (H&E) staining photomicrqaraf SweeP. yohimbe treatment after 4 weeks
on prostate. Group A (control) shows the normalhidéecture of the prostate, while B and C (150mg/kg
bodyweight and 300mg/kg bodyweight P. yohimbe tresitt groups) shows the prostate the thinning of the
glandular epithelium (Grey Arrows), the degenematif the glandular epithelium (white Pigmented Avs),
pseudostratification (White Arrows) and increasatkeristitial space in between the glands (Black wsp
Magnification x10. Group A n=5, B n=6 and C n=6pestively.
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Figure 8. Effects of Sweet P. yohimbe on Seminal Vesicle

Haematoxylin and eosin (H&E) staining photomicrqdraf SweeP. yohimbe treatment after 4 weeks
on Seminal Vesicles. Group A (control) shows tlenmal architecture of the seminal vesicle while gl &
(150mg/kg bodyweight and 300mg/kg bodyweight of&himbe treated groups) shows loss of glandulasriay
(Grey Arrows) increased interstitial space (Whiteodvs) and thinning of the epithelial layer (Blagkrows).
Magnification x10. Group A n=5, B n=6 and C n=6pestively.

4. DISCUSSION

SweetP. yohimbe is now commonly used in increasing proportiontfoe treatment of erectile dysfunction and
as aphrodisiacs to increase libido liReyohimbe (Jackset al., 2007). To the best of our knowledge, this is the
first report of SweeP. yohimbe. The main objective of this study was to evaluhteeffects of swed?. yohimbe

on reproductive steroid hormones, male accessarnydgland sperm in the rat.

Administration of SweeP. yohimbe showed a dose dependent significant weight losgpeaced to the
controls. It was observed however, that the overatcentage change in body weights was signifigeren
compared to the control group. The significant weigss observed in this study corresponds to pusvstudies
on P. yohimbe that has lipolytic effect (Sax, 1991), but contrémyGalitzkyet al., 1990, which explains that P.
yohimbe had no effect on body weight, body fat ehdlesterol at low levels. However, the weight peodf the
300mg/kg test group supports the observationRhgbhimbe aids lipolysis and fat depletion by (Galitzétal.,
1998; Galitzkyet al., 1990, Berlaret al., 1991). These results contradict the finding®©gfvoet al., (2016) that
reported significant weight gain across test grotipe method of Sweé. yohimbe administration in this study
was different. Ogwet al., (2016) mixedP .yohimbe extract powder with the feed of the rats. In ttisdy we
administered SweeR .yohimbe extract daily doses through oral gavages andri@g be the reason for the
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discrepancy. We did not observe significant charigebe relative organ / body weight ratios as réegb by
Ogwoet al., (2015) that observed increase in the relatiggdelar weights followindP. yohimbe administration.

Sperm analysis in this study showed large head &l lagglutinations. The presence of increased head
to head agglutination can affect sperm motilityedl as concentration (WHO, 2010). However, thespree of
severe agglutination may not directly mean therarnisimmunological cause but may be suggestive ef th
presence of anti-sperm antibodies. (WHO, 2010gréstingly therefore, Sweét yohimbe may contain some
anti-sperm antibody properties that are yet to haracterized. This may also explain the decreasspé@mm
motility and sperm concentration observed in thislg. These observations also are not in agreemigimthose
of Oyeyemiet al., 1998 and Ogwet al., 2016 that reported increase in sperm concentratimh motility
following P. yohimbe administration. In sperm vitality assessment, aky 300mg/kg b.w test group had a
significant decrease when compared to the cortfmlvever, it is still within the acceptable diffemnof 95% as
stipulated by WHO (WHO, 2010) and may not have eifgct in relation to infertility.

SweetP. yohimbe 150mg/kg dose increased FSH, testosterone anadadtievels compared to the
control group which may indicate increased stiniatafor spermatogenesis. Although LH level was dased
which may mean that Swebt yohimbe may be suppressing LH levels but increasing F$&ktosterone and
estradiol levels. If low dose of Swelet yohimbe may still maintain spermatogenesis with indiremtretion of
testosterone but not directly from LH stimulatiohLeydig cells while 300mg/kg b.w test group inced the
level of estradiol only is not clear. This phenomemeeds further investigation. However, othedissishowed
that Pausinylstalia macroceras extract would support spermatogenesis at low dekie at higher doses
decrease spermatogenic activity (Balch, 1997, Jechks, 2007). Studies evaluating the effectB.ogfohimbe on
sex hormones and pituitary hormones have not be&smly interpreted. The effect of Swelet yohimbe on
estrogenic activity in the testes has not beereresd in the past. However, the reduction in testosk level in
the 300mg/kg b.w may be due to the non signifitacriease in estradiol level in the testes secrieyetthe sertoli
cells, which may result in negative feedback irfobi by the secretion of inhibin which may explaime
reduction in the level of LH in the serum. The adgiol level in the 300mg/kg b.w leads to a non ifigant
decrease in the FSH level. Non significant incraagestosterone level in 150mg/kg b.w can be #ason for
the decrease in LH level may be due to negativdbiaek inhibition of LH by testosterone. FSH pronsote
spermatogenesis by promoting adhesion of roundhsgt@ts to sertoli cells (O’'Donnedt al., 2006; Slukeet al.,
2006). In low dose, both FSH and LH are increasedpared to the control. However in this study, Swee
yohimbe have no effect on spermatogenesis despite inadeSE, testosterone and estradiol levels at love dos
Increase in testosterone/estradiol ratio may mbanhthe testosterone level is high. However, theredese of
testosterone/estradiol ratio as seen in this stody indicate a rise in serum estradiol level angl ¢tan serve as
a marker for infertility (Jonathan et al., 1993).

The effect of SweeP. yohimbe on the male accessory organs has not been pravisuslied. The
present study showed widening of the interstitigdc®es and thinning of glandular layers of the séarious
tubules, and detaching of the basement membrad®dmg/kg b.w test group, while the 300mg/kg b.wedos
group showed severe edema and total loss of celnthitecture, decrease in spermatozoa in theruofighe
seminiferous tubules, the presence of detached maer@b were as seen, complete disorganization dhdiace
destruction in the testes. The prostate as well saminal vesicle had showed degeneration and
pseudostratification with thinning of glandular ¢éag and increased interstitial space due to edema.

In summary, SweeP. yohimbe widely used for the treatment of erectile dysfiots and for its
aphrodisiac actions in the sub-Saharan region oicéfis seen to have a dose dependent negativet @fife
reproductive hormones, sperm motility and concéioinatestes as well as male accessory glandgsn Taese
findings may lead to male infertility and furtheludies are needed to determine if it has simildect$ in
humans.
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