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ABSTRACT

This study investigated the effects of different doses of stem-bark extracts of Isoberlinia doka
(1.D) on sociability and sexual motivation of male Wistar rats using partition test method with
perforated and non-perforated transparent glass. The results of behavioural activities obtained
in rats administered orally with 200 and 600mg/Kg body weight of the extract in response to a
female partner a day after the first application showed an increased (P < 0.05) in sociability and
sexual motivation compared to the control group (CG) and groups treated with 1000, 1400, 1800
and 2200mg of the extract. This was evidenced by a significant (P < 0.05) increased in the
number of excursions and time spent by the male rats on chemoinvestigative behaviours when a
female partner was introduced in the box that was partitioned with a perforated glass. The
administration of 1400-2200mg of the extracts to the male rats during the study period induced
perceptual block of pheromonal stimuli and increased in anxiety. The overall behavioural results
was higher (P < 0.01) when the cage was partitioned with a perforated glass than non-
perforated. In conclusion, the administration of a single dose of 200 and 600mg of extracts of
I.D enhanced sociability and sexual motivation, while higher doses inhibited the sociability and
chemoinvestigative behaviour of the male Wistar rats. The partition test method was able to
differentiate visual and auditory perceptions from those of sexual motivation. Thus, partition test
can be used in pharmacological experiments for study of neurochemical regulation.
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INTRODUCTION

Plant extracts and materials have been used forcmat purposes long before the advent of
documenting what curative properties plants posd@ssits now play significant roles in our
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lives as they are precursors to the synthesis oéfimal drugs. Of recent the WHO estimated
that 80 % of people world wide rely on herbal medis for some aspect of their primary health
care [1].

The problem of infertility, especially in men in idan and Asian countries have caused untold
hardship to millions of families. The problem ofertility is poorly reported in hospitals because
it occurrence damages relationships, self-esteehtanfidence [2]. Beside, majority of the rural
areas lack the basic primary health care systeniramdban areas the high cost of medication are
not always attainable. The only alternative isdly on herbal traditional medication.

There exist a large number of plants that are lpaaded for the treatment of sexual disorder.
Isoberlinia doka (I.D) is one among many. The plant belongs to the Fa@algsalpinioideae and
is found in the Sudanese and Guinean Savannahselbmrained clay and average soils, and
distributed from Guinea to Cameroon, as far as Su@lae roots of I.Dare used against nausea,
hepatitis, the bark as a vermifuge and healing,icoegtligious uses (against curses) while the
stem and leaves are used in combating convulsi8h [Mhe plant has also been shown to
alleviate erectile dysfunction [2], traditional &tenent of typhoid fever [1], scrotal elephantiasis,
infertility and jaundice [4] and as antivenom [B]spite of the general use of 1.D as a medicinal
plant there are limited or no studies that inved#ad the effect of the extract on sociability and
sexual performance or infertility.

Partition test method has been used widely in asggshe behaviour of individual mice kept in
cages separated by a transparent partition whiclvalthe mice to smell, see and hear each
other without any physical contact [6, 7]. The teas been successfully used in measuring the
level of sociability, aggressive motivation, anyieexcitability, sexual motivation and olfactory
perception in mice ([7, 8, 9].

In the present study phytochemical constituentseveereened, the effects of graded doses of
water extract of stem bark of [.&n sociability, sexual motivation and olfactory geption were
investigated in Wistar rats using partition testmod.

MATERIALS AND METHODS

Plant and preparation of agueous extract of soberlinia doka

The plantparts used in this study were collected from timgeséand of the College of Agriculture
and Animal Science, Ahmadu Bello University, Manladuna. The plant part was identified as
I.D at the Herbarium of the Department of BiologicaleBces, Ahmadu Bello University, Zaria,
Nigeria, where the voucher specimen is deposited.

The stem bark of l.Dwere chopped into pieces, air dried at room tempera and then
pulverized using a Kenwood® blender. A sample (§afighe powdered stem bark was boiled
in 3000 ml of distilled water for an hour. It wdeen filtered hot through a muslin cloth before
further filtration using a Whatman No. 1 filter gapAt the end of the extraction, the filtrate was
concentrated in a hot air oven af’80and subsequently air dried. The extract was pedifitto
powder using a porcelain pestle and mortar and shemed in an air tight container and kept at
4°C till when required.
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Phytochemical screening

The aqueous stem bark extract was screened asbaéestry Harborne [10]. The stem-bark
extract of 1.D was found to contained secondaryaiaites such as flavonoids(++), alkaloids
(++), tannins (+), glycosides (++), saponin (+) aothtile oil (+).

Experimental animals

A total of 35 male and 20 female Wistar rats weighbetween 113.3 — 192.6g were used for the
study. They were purchased from the Departmentafiacology and Therapeutics, Faculty of
Pharmaceutical Sciences, Ahmadu Bello Universityj& Nigeria. They were transported to the
College laboratory and maintained in clean rat sagea 12h light/dark cycle with the litter
changed every week. They were fed pelletized comiadenat feed (ECWA® Nigeria PLc, Jos,
Nigeria) and water was providesdl libitum and allowed to acclimatize for a week. The rats
were strictly handled and maintained in accordamitle the internationally accepted principles
for laboratory animal care and ud4, 13.

Administration of agueous extract ofl soberlinia doka

The male rats were randomly divided into 6 grougs5orats each (G1-G2) and were
administered orally and individually the extractld diluted in sterile water at the dosage rate
of 200, 600, 1000, 1400, 1800, 2200mg/Kg body weigrspectively on days 0, 7, 14 and 21 of
the study period. The control (CG) was given 1mttefrile water orally. The female rats were
not treated with any extract, but were kept andy arded as partners during partition test
measurements.

Behavioral Tests

Partition test. The "partition" test method used in the presentdysthas been previously
described in detail [7, 8, 9]. A male rat was pthae one side of a cage partitioned by either a
perforated or non-perforated transparent glaserAitmin of acclimatization a male or female
partner was placed in the other side of the cagetla® behaviour of the rat was recorded as
follows: 1. Number of approaches and/or turningghefhead to the partition 2. Total time spent
near the partition during the test. This paramesteharacteristic of the reaction to the female in
the neighboring compartment. Rats move near thipar smell and touch, clutch and hang on
it, and put their noses into or gnaw the holesefBrj the accumulated or total time, when males
touched the partition with their foreparts (nosaywp) was assessed. The cage was clean between
trials with cotton wool soaked in soapy water faléml by 90% alcohol solution to remove the
odour of the previous rat.

Statistical Analysis
Data were analyzed by 1-way analysis of variandé@XA) followed by Tukey's test.

RESULTS

The result of acute toxicity showed no sign of @ésgion, abnormal behaviour or any motor or
secretory activities. There was no mortality inta# rats treated with the extracts.

Table 1 showed the behaviour of the male rats enpidurtition cage in response to a male and
female partner before the administration of theaett The number of excursions and time spent
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near the perforated partition was significantly<(P.01) higher, especially when a female partner
was introduced than when a male partner was intedior when a non-perforated partition was
used.

Table 1: Number of excursions and total time (segpent by male Wistar rats in response to a male and
female partner near a perforated and non-perforatecpartition cage

Behaviour Male alone Maleto male partner Maleto female partner
Number of excursions:

Perforated partition 10.5+F.3 18.4+2.F 28.0+2.2
Non-perforated 9.0+1%1 10.2+1.6 8.6+1.7
Total time (s):

Perforated partition 5.4+1°5 40.845.7 135.3+12.5
Non-perforated 6.1+1% 30.245.8 37.0+4.8

Mean values with the different superscript alphabets along the same row are significantly different at P < 0.05.

The number of excursions made by male Wistar rdtsirastered different doses of extract of
I.D in a perforated and non-perforated partitiogec&n response to female partner are shown in
Table 2. The result showed that single administnatof 200 and 600mg of the extracts
significantly (P < 0.05) increased the number afuggions made by the male Wistar rats when a
perforated partition was introduced compared to-periorated partition and in rats administered
with 1000 to 2200mg of the extract. The overall measult obtained on the final day of the
study in the CG was not significantly (P > 0.05Jatent from G1 and G2 rats, but the result was
significantly (P < 0.01) higher than those obtaime®3, G4, G5 and G6 rats.

Table 2: Number of excursions made by male Wistamats administered different doses of extracts of
I soberlinia doka in a perforated and non-perforated partition cagein response to female partner

Experimental days

Extract/group 1 7 14 12 Mean + SEM
200mg: Perforated 3088 28+11.4° 21+7.5% 22+5.5% 22.3+4.6*
Non-perforated 5+1% 10+2. P 5+1.0 7+0.53% 6.8+1.2"
600mg: Perforated 3062  24+6.5°  28+11.4x8 25+1.7°  26.8+7.%°
Non-perforated 5+2° 6+1.1™ 4428 5+1.2 5.0+1.7
1000mg: Perforated 28341  4+8.2 6+1 Oxf 8.5+2.2
Non-perforated 6+1% 442 1 2+1.1xf 1.5+0.8 3.3+1.3¢
1400mg: Perforated  5+0°9 3+2. 2 0 0 2+0.8¢
Non-perforated 4+17% 3+0.8¢ 0 0 1.8+0.8¢
1800mg: Perforated 2+P4 3+1.6¢ 1.1+.06¢ 1.3+2. 7 2.5+1.6"
Non-perforated 0 2+1% 4+1.7¢ 0 1.5+0.9¢
2200mg: Perforated  4+18 2+0.3¢ 0 1.0+0.9¢ 2.5+1.5¢
Non-perforated 0 2+0% 1.1+0.7"  2.0+0.8¢ 1.3+1.7¢

Control: Perforated  24+24  27+4.6°¢ 25+12.8€¢  15+3.4%¢  24.5+10.2¢
Non-perforated 15+3"8 2245 8% 15+2. 7 7+1.6¢ 18.3+3.3"

3 = Mean values under each dose with the different superscript alphabets along the same column are significantly
different at P < 0.05.
* = Ggnificant (P<0.05) difference between days of administration of the extracts.
®0 = ggnificant (P<0.05) difference between doses of the extracts.
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Similarly, the total time spent by the rats in @2 and CG near the partition was significantly
higher (P < 0.01) than the result obtained in G8, G5 and G6 rats (Table 3).

Table 3: Total time (sec) spent by male Wistar rat administered different doses of extract ofsoberlinia doka
in response to a female partner near a perforatedrad non-perforated partition cage

Experimental days

Extract/group 1 7 14 21 Mean + SEM
200mg: Perforated 170.6+18% 120.5+11.2° 140.2#9.4° 135.4%9.7¢ 141.3+10.5°
Non-perforated 61.2+728  75.5+10.%" 100.3+9.8" 106.2+10.?" 85.5+10.%
600mg: Perforated 161.4+13%% 140.2+#10.3° 109.4+10.8" 140.4+10.6° 142.5+11.%°
Non-perforated 51.4+10°4  40.3+5.8" 65.4+9.89  40.2+4.689  49.0+5.8¢
1000mg: Perforated  90.0+8%  32.4+7.8" 40.2+9.5/9 7.142.8% 42.3+9.8%9

Non-perforated 56.0+8%9 0 20.1+7.8* 7.3+1.8% 20.8+3.8%
1400mg: Perforated  50.3+8¥  15.6x4.7%9  20.5+4.6 0 21.3+2. 7%
Non-perforated 20.5+4% 3.2+1.3%9 10.5+3.8% 0 8.3+6.4
1800mg: Perforated  40.6+75  66.5+10.%"  10.5+5.% 0 29.0+3.7
Non-perforated 10.1+10°%  20.5+7.89  10.445.F* 0 22.5+8.8~
2200mg: Perforated  30.7+#§4  10.1+2. 79  40.7+8.99 2.5+1.F* 20.0+8.8%
Non-perforated 0 5.1+27¢ 4.8+1. 7% 2.5+1.06% 2.8+1.P«

Control: Perforated 150.4+15% 130.2+12.3°¢ 140.3+11.8¢ 154.5+11.7¢ 143.5+9.8°
Non-perforated 92.4+7%¢ 70.5+9. %  70.1+10.8'  90.3+10.8¢  95.5+10.4

3 = Mean values with the different superscript al phabets along the same column under the same group are
significantly different at P < 0.05.
* = Ggnificant (P<0.05) difference between days of administration of the extracts.
® = Sgnificant (P<0.05) difference between doses of the extracts.

DISCUSSION

The result obtained in the male rats before theimdtration of the extract showed that the rats
spent less time and made few excursions to thé&iparivhen a single rat was in the cage. This
suggested no particular activity at the partitiond #ghere was no difference in the reaction of the
rats when transparent perforated and non-perfogzéitions were introduced. However, when
another male rat was introduced in the other siidéhe cage divided by a transparent non-
perforated partition, the activity of the rat iretbther side increased. The result suggested that
the increased in behaviours were triggered by Vigod auditory interactions. Furthermore, the
significant increased in the number of excursionsl dme spent by the male rats at the
perforated partition compared to non-perforated alestrated that apart from the visual and
auditory interactions, other chemical factors lteeromones probably released by the partner in
the other side of the cage may have increasecets df social interaction. This was evidenced
by the significant increased in the time spenth®yrmale partner at the perforated partition when
a female rat was introduced as a partner in therctide of the cage. The results of this study
concurred with the results of several research&rg,[8, 9, 13]. The behaviour of the rats in the
present study demonstrates the tendency of theadtgeract with each other, which is often
used as a measure of the level of sociability enroanicativety [7]. The use of the partition
method showed that the test may be used effectivelmeasure and distinguished olfactory
perception from visual or auditory interactions.
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The behaviour of the male rats recorded at theatiparta day after the administration of the
extracts showed that the extracts at various duosg®ffect on the level of sociability and sexual
interaction. The non-significant (P < 0.01) difface in the time spent and number of excursions
made by a male rat in the other side of the boxesponse to another male or female rat
partitioned by a non-perforated partition suggedieat the rat was unable to differentiate
between a male or female partner. Thus, the behei@corded were basically due to visual
and auditory perceptions. However, the signifiggh 0.01) increased in the time spent at the
partition and in the number of excursions made H®y rlats administered 200-600mg/kg body
weight of the extract compared with the CG whearadle partner was introduced in a cage with
perforated partition demonstrated that the peréargiartition and the extract had significantly
(P<0.01) increased the rat’s ability to perceivieel ddour of pheromones released by the female
partner in the other side of the perforated partiti The result demonstrated an increased in
sexual motivation. The present result supportgrdmitional believe that extract of I.D had some
potentials to enhance sexuality. The exact mechmabig which the extract enhances sexuality
requires further investigation. The insignificattaages in the behaviours observed when 200-
600mg of the extract was administered to the ratslays 7, 14, and 21 suggested that weekly
administration of the extract at doses of 200 af@fntg did not elicit greater effect on the
sociability and sexual motivation of the rats.

The significant (P < 0.01) decreased in the timenspand number of excursions made by G4-G6
rats to the perforated partition compared to CG @heG3 rats showed that the extract at higher
doses inhibited not only visual and auditory petiogs, but also sexual motivation. This was
evidenced by a significant (P < 0.01) decreasedh@moinvestigatory behaviour towards a
female partner. The result showed that the exracty have contained some metabolites that
decreased either neuromuscular activity or peroepif the female pheromones. Although the
proximate mechanism of action of the extract wasmeestigated in the present study, however,
the changes observed in the sociability and selzahbviours may be due to the presence of
different secondary metabolites in the extract @sioned by the phytochemical results. Such
metabolites, especially flavonoids, alkaloids ahgtgsides when administered in higher doses
have been reported to exert neurotoxicity due & foro- and anti-oxidant activities which have
been shown to induce oxidative damage in the adother nerve cells by causing necrosis of
nerve cells, which may reduce transmission of nenmilse [14, 15, 16, 17].

Thus, the extract may inhibit neuromuscular adésitas observed in the present study.
Although, antioxidants levels were not measurethepresent study, however oxidative stress
has also been implicated in the pathology of matefamale infertility [18].

The significant decreased in social behaviour & dhoup of rats administered higher doses of
I.D further indicated an increased in anxiety. Lowecial behaviour in rats has been associated
to an increase in anxiety [19, 20].

Although 1.D is popularly used by many local peopiethe treatment of sexual disorder and
many other ailments such as nausea, elephantiegiatitis, typhoid fever and jaundice [1, 2, 4]
it application should be very careful.
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CONCLUSION

The present result, for the first time, showed rdtdfie evidence that extract of 1.D at a dose of
200-600mg enhanced sexuality in male Wistar ratee @administration of the extract above
600mg/kg body weight may result to anxiety and eref@se in neuromuscular behaviour and
sexual motivation.
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