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Abstract

This paper aimed to determine levels of fasting blood sugar and plasma insulin in normal rats administered with
tamsulosin. Standard methods and procedures were followed to achieve the objective of this paper. At the 3 week
of the study, group of rats treated with tamsulosin high dose (40ug/kg) revealed a significant increase in fasting
blood glucose (FBG) (P<0.05) (5.31+0.12 mmol/l) compared to normal control and tamsulosin low dose
(12ug/kg) groups (4.69+0.16), but showed no significant difference compared to positive control
group(4.83+0.08). At the 6™ week of the study, a significant increase (P<0.05) in FBG was noticed in the group
of rats treated with carvedilol (positive control) (5.70+0.19mmol/l), tamsulosin low dose (12ug/kg)(5.67+0.16)
and high dose tamsulosin (40ug/kg) (6.02+0.23mmol/l) compared to normal control group. Other inter-groups
comparisons were not significantly different (P>0.05). At the 7! week of the study, only group of rats treated with
tamsulosin high dose (40pg/kg) maintained significant higher values (P<0.05) (5.23+0.12mmol/l) in FBG
compared to normal control group. Other inter-groups comparisons were not significantly different (P>0.05). At
the 8™ week, FBG of the group of rats treated with carvedilol (positive control), and groups treated with either
tamsulosin low dose (12ug/kg) or tamsulosin high dose (40ug/kg) did not show any significant difference
compared to the normal control group. Other inter-group comparisons were not significantly different (P>0.05).
For insulin level observations, at the 6™ week of the study, groups of rats treated with either carvedilol (positive
control), low dose tamsulosin (12ug/kg) or high dose tamsulosin (40ug/kg) revealed a significantly higher
elevation (P<0.05) 0.13+ 0.01 pg/l, 0.12+ 0.02 ug/l, 0.12+ 0.01 pg/l) in plasma insulin levels than the normal
control group(0.05+ 0.01 pg/1).Other inter-group comparisons were not significantly different (P>0.05). At the 8%
week, only group of rats treated with carvedilol (positive control) showed a significant higher value (P<0.05)
(0.09+0.002 pg/l) of plasma insulin compared to normal control (0.04+ 0.0 pg/l). Other inter-group comparisons
were not significantly different (P>0.05). The results of the study showed that tamsulosin caused hyperglycemia
as well as insulin resistance in both normal rats.
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Introduction 2020a). These are symptoms similarly reported in
Benign prostate hyperplasia (BPH) and associated people with hyperglycemia or diabetes (Usman and
lower urinary tract symptoms (LUTS) are highly Mohammed, 2015; Abubakaret al., 2016). On the
prevalent among older men and represent a huge other hand, hyperglycemia is a risk factor of BPH
challenge to public health worldwide. Particularly in and metabolic syndrome. Carvedilol, a non-selective
Nigeria, 1 in every 4 older men above 50 years B-blocker, with al—adrenoceptor and moderate

present 1 or more BPH symptoms (Egan, 2016).To

i ) ) calcium channel antagonistic property was reported
address this challenge the leading conventional

to have a negative effect on glucose homeostasis in
chemotherapy involved the use of tamsulosin experimental animals that is why it was used as
(Dikko, 2019; Dikko and Sarkingobir, 2020). After positive control (Bilbiset al., 2012; Alwachiset al.,
tamsulosin was approved, there are a number of 2014; Dikko, 2019). Hyperglycemia developed into
adverse drug reactions (ADRs) that are being diabetes mellitus. Diabetic patients have >2x risk of
reported due to its use (Kang et al., 2009). These developing heart failure (HF). Cardiovascular
ADRs include skin rash, respiratory symptoms, outcomes, hospitalization, and prognosis are worse
constipation, vomiting, and visual problems; which for patients with diabetes mellitus relative to those

are  associated  with  hyperglycemia  or without. Because of the structural and functional
hyperinsulinemia (Dikko, 2019; Dikko et al.,
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changes that characterize diabetic cardiomyopathy,
and a complex underlying, and interrelated
pathophysiology (Bilbis et al., 2012; Abdussalam et
al., 2019; Kenny and Abel, 2019).Thus it is pertinent
to conduct an investigation on the effect of
tamsulosin on blood glucose, and plasma insulin
levels. The objective of this paper was to determine
the effect of tamsulosin administration on blood
glucose and insulin levels in normal rats.

Materials and Methods

Animals

Male adult albino Wistar rats were purchased from
the Faculty of Veterinary Sciences of University of
llorin, Nigeria. The rats were kept at the animal
house of the Department of Pharmacology and
Therapeutics, Usmanu Danfodiyo  University
Sokoto, in plastic cages, with bottoms (freshly
spread with a wood saw to absorb urine) at room
temperature with 12 hours light/12 hours dark cycle.
Cages were cleaned daily and disinfected weekly
with 70% alcohol. The rats were left for fourteen
(14) days acclimatization. Tap water and grower
feeds pellets product of were supplied ad libitum.

Experimental Design

Forty (40) male albino Wistar rats (278-3079) were
selected at random and divided into four (4) groups
of ten (10) rats each, namely, GROUP I, Il Il and
IV. They were left for three (3) days before the
commencement of the study

e Group | (Normal control): Distilled
water(5ml/kg)

e Group 1 (Positive control):
Carvedilol(800ug/kg

e Group Il (Tamsulosin  treated):
Tamsulosin (12ug/kg)

e Group IV  (Tamsulosin treated):

Tamsulosin(40pg/kg)

All treatments (Distilled water, Carvedilol and
Tamsulosin) were administered once daily through
oral route using metal cannula attached to a 2ml
syringe for the period of six (6) weeks. After the 61
week of the study, all the treatments were withdrawn
for a further 2 weeks (7" and 8" weeks). During the
withdrawal period, only water and food were
provided ad libitum to the rats (Dikko,
2019).Carvedilol, a non-selective B-blocker, with
al—adrenoceptor and moderate calcium channel

antagonistic property was reported to have a
negative effect on glucose homeostasis in
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experimental animals that is why it was used as
positive control(Dikko, 2019).

Determination of fasting blood glucose of normal
rats administered with tamsulosin

Blood was collected via tail tip incision at baseline
(0™ and at 39, 6™, 7" and 8™ completed weeks.
Before each collection, animals fasted for 8 hours. A
standardized digital glucometer was used to
determine fasting blood glucose levels (Dikko,
2019).

Determination of plasma insulin of normal rats
administered with tamsulosin

At 0™, 6™ and 8"completed week of the study, all the
animals were fasted for 8 hours. After which 50ul
blood was collected via tip tail by nicking the tip tail
with a scalpel blade and gently stripping the tail.
Blood was collected into chilled heparinized
capillary tubes placed on ice. The tubes were then
sealed using plasticine and then taken immediately
to laboratory for processing. The samples were
centrifuged using the microhaematocrit machine at
7000 rpm for 5 minutes to separate plasma from
blood cells. Plasma was collected by cutting the tube
at a level between plasma and blood cells. ELISA kit
was used to determine the plasma insulin (Dikko,
2019).

Results

Fasting blood glucose (FBG) at baseline (0™) and
at 37, 61, 7t and 8" week of the study in normal
rats administered with tamsulosin

At the 3 week of the study, group of rats treated
with tamsulosin high dose (40ug/kg) revealed a
significant increase in FBG (P<0.05) compared to
normal control and tamsulosin low dose (12pg/kg)
groups, but showed no significant difference
compared to positive control group (Table 1). At the
6™ week of the study, a significant increase (P<0.05)
in FBG was noticed in the group of rats treated with
carvedilol (positive control), tamsulosin low dose
(12ug/kg) and high dose tamsulosin (40ug/kg)
compared to normal control group. Other inter-
groups comparisons were not significantly different
(P>0.05; Table 1). At the 7™ week of the study, only
group of rats treated with tamsulosin high dose
(40ug/kg) revealed significant higher values
(P<0.05) in FBG compared to normal control group.
Other inter-groups comparisons were not
significantly different (P>0.05; Table 1). At the 8"
week of the study, FBG of the group of rats treated
with carvedilol (positive control) as well as groups



of rats treated with either tamsulosin low dose
(12pg/kg) or tamsulosin high dose (40pg/kg) failed
to reveal any significant differences compared to the
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normal  control group. Other inter-group
comparisons were not significantly different
(P>0.05; Table 1).

Table 1: Effect of tamsulosin on fasting blood glucose in normal rats administered with tamsulosin.

Week Normal control Positive control Tamsulosin Tamsulosin
(Distilled water), (Carvedilol), 800ug/kg treated group, treated group,
5ml/kg 12ug/kg 40pg/kg

ot 4.60+0.132 4.30+0.12° 4.32+0.112 4.28+ 0.072

3rd 457+0.172 4.83+ 0.08*° 4.69+ 0.162 5.31+ 0.12°

gth 4,62+ 0.14° 5.70+ 0.19° 5.67+ 0.16° 6.02+ 0.23°

7th 4,58+ 0.078 5.06+0.102° 5.04+ 0.21%° 5.23+0.12°

gth 4.62+ 0.092 4.94+ 0.102 4,98+ 0.172 5.13+0.33%

Results expressed as Mean (mmol/l) + SEM (n=10). ANOVA was used followed by Tukey Kramer post hoc test. Groups
within the same row with different superscript letters are significantly different.

Determination of plasma insulin at baseline (0™)
and at 6™ and 8™ weeks of the study in normal rats
administered with tamsulosin

At the 61 week of the study, groups of rats treated
with either carvedilol (positive control), low dose
tamsulosin  (12ug/kg) or high dose tamsulosin
(40ug/kg) revealed a significantly higher elevation
(P<0.05) in plasma insulin values than the normal

control group. Other inter-group comparisons were
not significantly different (P>0.05; Table 2). At the
8™ week of the study, only group of rats treated with
carvedilol (positive control) maintained a significant
higher value (P<0.05) of plasma insulin compared to
normal control. Other inter-group comparisons were
not significantly different (P>0.05; Table 2).

Table 2: Effect of tamsulosin on plasma insulin in normal rats administered with tamsulosin

Week Normal control Positive control Tamsulosin treated ~ Tamsulosin
(Distilled water), (Carvedilol) group, 12ug/kg treated group,
5ml/kg 800ug/kg 40ug/kg

ot 0.04+0.01° 0.03+0.01° 0.03+0.012 0.05+0.01°

6t 0.05+ 0.012 0.13+0.01° 0.12+0.02° 0.12+0.01°

gth 0.04+ 0.012 0.11+0.02° 0.09+0.0022° 0.06+ 0.01*"

Results expressed as Mean (ug/l) +SEM (n=10). ANOVA was used followed by Tukey Kramer post hoc test. Groups within
the same row with different superscript letters are significantly different.

Discussion

The present studies show an elevation in fasting
blood glucose of normal rats treated with tamsulosin
drug as indicated by table 1. Several mechanisms
might be responsible for the observed ability of
tamsulosin to cause elevated blood glucose in Wistar
rats. The findings might be due to the documented
effect of tamsulosin in blocking alpha-1
adrenoceptors in experimental animals (Shivaprasad
et al., 2015). Several studies have tried to elucidate
the important role played by alpha-ladrenoceptors
in blood glucose homeostasis in experimental
animals and through the regulation of blood glucose
uptake. Cheng et al. (2000) reported an
improvement in glucose uptake into isolated white
adipocytes when methoxamine (an alpha 1 agonist)
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was administered to Wistar rats to stimulate alpha-1
adrenoceptors. Shi et al. (2017) echoed an
improvement in glucose tolerance and cardiac
glucose intake when alpha-1 adrenoceptors were
stimulated in transgenic mice. Similar findings have
also been reported in some clinical studies showing
that stimulation of alpha-1 adrenoceptors by
phenylephrine (an alpha lagonist) and noradrenaline
(non-selective alpha agonist) resulted in an increase
in  glucose uptake in  human adipose
tissue(Boschmann et al., 2002; Flechtner-Mors et
al., 2004). On the other hand, it has been
documented that blockade of alpha 1 receptors leads
to impairment in the tissue uptake of blood glucose
(Cheng et al., 2000; Shivaprasad et al., 2015).
Another possible explanation by which the drug



produces such outcomes is by increasing insulin
secretion, as evidenced by the increase in plasma
insulin in the normal rats treated with tamsulosin. A
one study revealed an elevation in plasma
hyperinsulinemia) when alpha-1 adrenoceptors were
blocked in experimental rats(Ahrén et al., 2008). It
is popular that hyperinsulinemiais risk factors for the
of insulin resistance (Ducluzeau et al., 2002).
Insulin resistance connotes the inability of insulin to
bring normal cellular glucose uptake at a certain
insulin level. During insulin resistance, pancreatic
cells continue to release more insulin in response to
the rising level of blood glucose stimulus, which in
turn lead to hyperinsulinemia(Siddiqui et al., 2013).

As seen in the present study, the effect of carvedilol
in increasing fasting blood glucose unhalts even
after withdrawal of the drug, while the fasting blood
glucose of the animals treated with tamsulosin were
not significantly different from that of the normal
control group. This portend that, the hyperglycaemic
effect of tamsulosin may be reversible after the
removal of the drug. Studies said the effect of some
drugs failed to seized even after withdrawal because
some coupling molecules were still present in the
activated form,while the effects of other drugs tend
to cease as soon as the drug is dissociated from their
receptors (Katzung, 2004; Suresha et al., 2013;
Dikkko, 2019).

According to the results of this study tamsulosin
cause hyperglycemia and increased plasma insulin.
These effects are diabetes preludes or portends
(Abubakaret al., 2016; Muhammad et al., 2015; Isa
etal., 2013; Chika and Yahaya, 2019).The increased
in glucose level is the stimulator of increased in
insulin release by the beta cells of the pancreas; but
the persistent increased insulin level show that the
insulin has a lesion in its normal mechanism of
action, hence the continuous high level. And high
insulin level coupled with high glucose is
delineation in type 2 diabetes mellitus (type 2
DMM).Type 2 DMM is more prevalent in adults.
Hence, the use of tamsulosin in older men could
easily predispose them to diabetes mellitus
(especially the type 2).Diabetes is an eminent threat
to public health worldwide. It causes much
morbidity, death, health spending, and reduced life
expectancy of its patients (Usman et al., 2015; Isa et
al., 2013).Thus, this ADR recorded by tamsulosin
could be a factor that may discourage its continuous
use in the Benign prostate hyperplasia (BPH)
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chemotherapy (Umar et al., 2010; Umar et al., 2016;
Dikko et al., 2020).There is need to give more
monitoring and supervision unto people who use
tamsulosin.

Conclusion

The results of the study showed that tamsulosin
caused hyperglycemia as well as insulin resistance
in normal rats. However, the induced hyperglycemia
disappeared after tamsulosin withdrawal for two
weeks in normal rats.

References

Abdulsalam, L.B., Pitmang, S., Sabir A., Olatunji
L.K. (2019). Relationship between family
dynamics and glycemic control among
adults with type 2 diabetes mellitus
presenting at Usmanu  Danfodiyo
University Teaching Hospital, Sokoto,
Nigeria.  International ~ Archives  of
Medicine and Medical Sciences, 1(3):1-7.

Abubakar MK., Wasagu RSU., Usman JN.,
Galadima LG.(2016). Effect of methanol
and aqueous leaf extract of
Mitracarpasscabrum in alloxan induced
diabetic rats. Journal of Pharmacognosy
and Phytochemistry, 5(1): 4-7.

Ahrén, B., Lundquist, 1., and Jarhult, J. (2008).
Effects of al-, 02- and PB-adrenoceptor
blockers on insulin secretion in the rat.
Acta Endocrinological05 (1): 78-82.

Alwachis N., Husain D.K., (2014).Tamsulosin
hydrochloride (flomax) effects on fertility
of albion male mice. International Journal
of Recent Scientific Research, 5(1):326-
331.

Bilbis L.S., Muhammad, S.A., Saidu, Y., Adamu, Y.
(2012). Effect of vitamins A, C, and
supplementation in the treatment of
metabolic syndrome in albino rats.
Biochemistry Research International, 1-7.

Boschmann, M., Krupp, G., Luft, F.C., Klaus, S.,
and Jordan, J. (2002). In Vivo Response to
o 1 -Adrenoreceptor Stimulation in Human
White Adipose Tissue. Obesity Research
10 (6): 555-558.

Cheng, J.T., Liu, I.M., Yen, S.T., and Chen, P.C.
(2000). Role of alphalA-adrenoceptor in
the regulation of glucose uptake into white
adipocyte of rats in vitro. Autonomic
Neuroscience : Basic & Clinical 84 (3):
140-6.



Chika

Chika,

Dikko

Dikko,

Dikko,

A., Yahaya A (2019). Efect of
coadministration of glibenclamide and
methanolic extract of Aniposopusmanii
N.E. Br (Apocynaceae) on glucose
homestasis and liupid profile in streptocin/
Nicotinamide-induced  diabetic  rats.
National Journal of Physiology,Pharmacy
and Pharmacoplogy, 9(10):1045-1051.

A., Onyebuece, D.C., Bello S.O. (2018).
Phytochemical analysis and evaluation of
antidiabetic effects in alloxan-induced
diabetic rats treated with aqueous leaf
extract of
Acanthospermumhispidium.African
Research Journal of Biomedical Research
21:81-85.

M., (2019). Exploration of gross effect of
tamsulosin on glucose and insulin Kinetics
in rats and humans. A thesis submitted to
the  Posgraduate  School  Usmanu
Danfodiyo University Sokoto, Nigeria.

M; Bello, SO; Chika, A, Mungadi, IA;
Sarkingobir, Y; Umar, Al. (2020a). Effect
of Tamsulosin Use on Plasma Insulin
Status in Benign Prostatic Hyperplasia
Patients in Sokoto, Nigeria, Journal of
Applied Science and Environmental
Management,24 (4) 543- 548.

M; Sarkingobir, Y(2020). Body Weight
Determination and Histological
Examination of Livers in Normal Rats
Administered with Tamsulosin, Journal of
Applied Science and Environmental
Management, 24 (8) 1335-1340 August
2020

Dikko,M., Bello,S.0., Chika, A., Mungadi, A.,

Flechtner-Mors,

Sarkingobir, A, Aliyu,
S.(2020b).Determination of Oral Glucose
Tolerance (OGT) of Benign Prostatic
Hyperplasia  Patients  Treated  with
Tamsulosin in Sokoto State, Nigeria .
Nigerian Journal of Pharmaceutical and
Applied Science Research, 9(2): 33-39.
Available at www.nijophasr.com

M., Jenkinson, C.P., Alt, A,
Biesalski, H.K., Adler, G., and Ditschuneit,
H.H. (2004). Sympathetic Regulation of
Glucose Uptake by the o 1 -Adrenoceptor
in Human Obesity. Obesity Research 12
(4): 612-620.

Isa, S.A, Ibrahim KG., Abubakar 1(2013).Effect of

camel milk supplementation on serum

83

Dikko et al., ADSUJSR, 8(2): 81 -.84, September, 2020

glucose levels,lipid profile, and body
weight of alloxan induced diabetic rats.
Nigerian Journal of Basic and Applied
Sciences,21(3):187-191.

Kang, H.E., Bae, SK., Yoo M., Lee D.C., Kim

YG.,Lee M.G. (2009).Interaction between
udenafil and tamsulosin in rats:
noncompetitive inhibition of tamsulosin
metabolism  byudenafil via hepatic
CYP3A1/2. British Journal of
Pharmacology, 156:1009-1018.

Kenny, H.C., Abel, E. D. (2019). Heart Failure in

Type 2 Diabetes Mellitus Impact of
Glucose-Lowering Agents, Heart Failure
Therapies, and Novel Therapeutic
Strategies. Circulation Research, 121-141.

Muhammad Y., Abubakar N., Musa MS, Wali U.,

Yeldu MH., Ahmed AY., Ngaski AA.,
Ahmed M.B., Saidu AY., Gulumbe
NS(2015). The effects of Citrulluslanatus
seed extracts on Malondialdehyde and
serum glucose in streptozocin induced
diabetic rats. International Journal of
Health Sciences, 3(1):356-360.

Shi, T., Papay, R.S., and Perez, D.M. (2017). The

role of o 1 -adrenergic receptors in
regulating metabolism: increased glucose
tolerance, leptin secretion and lipid
oxidation. Journal of Receptors and Signal
Transduction37 (2): 124-132.

Shivaprasad, G.M., Bharatha, A., Naikwadi, A.A.,

Suresha,

and Wali R.S. (2015). Effect of tamsulosin
a selective al -antagonist on glucose
homeostasis in rats. International Journal
of Pharmacy and Pharmaceutical Sciences
7 (3): 232-234.

R.N., Ashwini, V., Pragathi, B.,
Kalabharathi, H.L., Satish, A.M., and
Pushpa, V.H. (2013). The effect of

carvedilol on blood glucose levels in
normal albino rats. Journal of Clinical and
Diagnostic Research 7 (9): 1900-1903.

Umar RA., Hassan, S.W., Ladan, M.J., Matazu, |.K.,

Shehu, B., Shehu, R.A., Muhammed, L.G.,
Molabo, F.l. (2010). Adverse effect
associated  with  administration  of
antiretroviral drugs (Nevirapine,
Lamivudine and Stavudine) to albino rats:
Implication for management of patients
with  HIV/AIDS. Asian Journal of
Biochemistry 5(3): 181-187.

Umar, M.T., Bello, S.O., Chika, A., Oche, O.M.


http://www.nijophasr.com/

Dikko et al., ADSUJSR, 8(2): 81 -.84, September, 2020

(2016). Attitude of nurses and pharmacists Usman, U.Z., Mohammed M (2015).The effect of
on adverse drug reactions reporting in ethanol extract of African ficusglumosa
selected hospitals in Sokoto. Journal of leaf on liver function in diabetic rats.
Research in Pharmacy Practice 5:219- Journal of Molecular Pathophysilogy,4(3):
2121. 103-1076.

84



