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ABSTRACT

Background: An attempt to establish the possible cause(s) of benign prostate hyperplasia (BPH) in fat feed albino rats
treated with diclofenac (DCF)-potassium (K) was performed to ascertain its likely translational relationship in humans.
Methods: Thirty-five male wistar albino rats of 24 weeks old were divided into five groups of 7 animals each were
used. Group 1; the normal control (NC) was injected subcutaneously with the vehicle (olive oil) only and served normal
diet. Group 2; standard group treated with testosterone propionate in olive oil (3 mg/kg b. wt.). Groups 3, 4, and 5 were
fed with the standard feed mixed with animal fat (sourced from roasted meat/condiments in aluminium foils) in 20, 40
and 80% portions, then treated with DCF-K in solution as low (2 mg/kg b. wt.), mid (4 mg/kg b. wt.), and high (6 mg/kg
b. wt) doses, respectively. The blood samples collected were analysed for prostate specific antigen (PSA),
hematological parameters, kidney and liver function.

Results: Group 3 showed the highest PSA elevation (p<0.05) when compared to the control and the untreated group.
There was a significant elevation (p<0.05) in WBC levels compared to all other groups. PCV, MCV, NEUT, MONO
and EOSIN levels increased significantly (p<0.05) across all groups. Significant (p<0.05) increase was observed in liver
and kidney parameters compared to the untreated groups. Significant (p<0.05) elevation in total cholesterol and LDL -
C levels across the groups was observed. The DCF-K treated groups showed increase in several parameters compared
to the untreated groups.

Conclusions: It was obvious that fatty diet and use of DCF-K contributed to the observed hepatotoxicity,
nephrotoxicity, hence predisposed tissue damage and inflammation which conjunctly elevated PSA.
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INTRODUCTION

Some ailments have been observed over time to affect one
male more than the other. This is linked mainly to nature
among which are climate, culture, nutrition, drug use etc.
The ailment of interest in this study is BPH. BPH has been
observed to affect black men more than it does other
races.! Previous studies in the USA showed that middle to

advanced aged men of Negro decent are prone to BPH than
those of Caucasian decent.? Native African communities
too are known to have a high prevalence of BPH, though
this knowledge is a result of increase in awareness, since
African men now open up to air such problems.3* Death
rate from specific ailments in small communities sends
scare message or creates concern among its people. The
fact that most African governments tend to ignore health

International Journal of Basic & Clinical Pharmacology | March-April 2022 | Vol 11 | Issue 2 Page 80



Zaruwa MZ et al. Int J Basic Clin Pharmacol. 2022 Mar;11(2):80-85

concerns of its people, by not prioritizing primary to
advance healthcare in such countries contributed to the
concerns about ailments such as BPH or related diseases.®

Having ruled out several possible predisposer of BPH in
our local communities and environs, such as food, alcohol
etc, we focused on malaria treatment as a likely
predisposing factor, with emphasis on diclofenac (pain
Killer or analgesic) and artemether/lumefantrine, which are
the main treatment used for malaria.

BPH and related ailments are among several diseases
responsible for discomfort and death among adult males.
This research attempted to find the possible cause(s) of the
ailment. The consumption of roasted meat (Suya) in places
of recreation or relaxation was scrutinized and the
biochemical evaluation of the abuse of Diclofenac (DCF)-
potassium (K) a non-steroidal anti-inflammatory drug
(NSAID) was performed with intent to establish if it
predisposes BPH in rats when fed with fatty diet. The
average life-style of most men age between 45 and above
was put into consideration which necessitated the idea of
feeding the experimental rats with fatty foods apart from
another group which was fed with normal rat chow.®

The main aim of this research therefore, is to evaluate the
possible effect of DCF-K in rat models which were well
fed with fatty diet, hence mimicking the average male who
eats lots of meat and alcohol as a past time or relaxation in
typical Nigerian community.

METHOD

DCF-K 50 mg, testosterone propionate injection, olive ail,
diethyl ether P-nitro-phenyl phosphate, buffer solution for
ALP containing 0.5 mmol magnesium chloride, 2,4-
dinitrophenyl hydrazine, buffer solution containing 100
mmol/L phosphate buffer, monoclonal anti-free PSA
alkaline phosphate, standard cholesterol reagents, standard
triglycerides,  phosphor-tungstate and  magnesium
chloride.

Experimental design and animal treatment

Thirty-five male Wistar albino rats, 24 weeks old were
purchased from national veterinary research institute
(NVRI), Vom. Plateau state, Nigeria. They were kept in
the animal house of the department of biochemistry,
Nasarawa State university, Keffi; with proper ventilation
condition and 12 hours day light as well as 12 hours dark
night cycle. The rats were weighed and divided into five
groups of 7 animals each and acclimatized for two weeks
before the experiment commenced. Group 1; the normal
control (NC) was injected subcutaneously with the vehicle
(olive oil) only and fed normal animal chow. Group 2;
standard group treated with testosterone propionate in
olive oil (3 mg/kg b wt). Groups 3, 4, and 5 were fed with
the standard feed mixed with animal fat (sourced from
roasted meat/condiments in aluminium foils) in 20, 40 and
80% portions, then treated with DCF-K in solution as low

(2 mg/kg b wt), mid (4 mg/kg b wt.), and high (6 mg/kg b
wt.) doses, respectively. The experiment lasted for 12
weeks March 2020-June, 2021.

Animal sacrifice and blood sample collection

The rats were allowed to fast overnight and sacrificed
under mild euthanasia with pentobarbital. Blood samples
were collected by cardiac puncture into plain, and EDTA
bottles, respectively for chemistry and haematological
assays. The blood was allowed to clot in plain bottles and
the serum separated at 3500 RPM for 15 min then used for
the determination of PSA, kidneys and liver functions.

Determination of serum PSA

The serum PSA levels were evaluated with a PSA ELISA
kit according to the manufacturer’s instructions (Rapid
labs. Ltd, Colchester, Essex, UK). The absorbance was
measured at 450 nm using a microplate reader (Bio-Rad
laboratories, Inc.). The values were expressed as ng
protein mg.

Biochemical analysis

Biochemical evaluation was performed to determine liver
function (serum concentrations of AST, ALT, ALP,
conjugated and total bilirubin), kidney function (urea,
creatinine and electrolytes) using automated biochemical
analyser. While kits (Bio-Rad company), were used to
assay for lipid profile (Total cholesterol, VLDL, LDL and
HDL) according to manufacturer’s direction.

Statistical analysis

One-way analysis of variance was used in analysing the
results using the predictive analytics software
(International business machines (IBM), United States)
statistics 18 package. All the results were expressed as
mean +* standard error and p<0.05 were considered
significant.

RESULTS
Table 1: Effect of diclofenac on PSA levels in BPH
rat models.

Groups PSA (ng/ml)

Group 1 0.10+0.00*

Group 2 0.48+0.17°¢

Group 3 1.43+0.30¢

Group 4 0.54+0.30°¢

Group 5 0.68+0.12°¢

Results are expressed in means + SD (6=4). Mean values with
different letters as superscripts down the rows are considered
significant at p<0.05, group 1=negative control (treated with
vehicle), group 2=testosterone treated, group 3=low dose + fat
feed, group 4=Middle dose + fat feed, group 5=High dose + fat
feed.

International Journal of Basic & Clinical Pharmacology | March-April 2022 | Vol 11 | Issue 2 Page 81



Zaruwa MZ et al. Int J Basic Clin Pharmacol. 2022 Mar;11(2):80-85

Table 2: Effect of diclofenac on hematological parameters in BPH induced rat models.

| Groups WBC (10%1g/l) RBC (10%'g/l)  HB (g/dl) PCV (%) MCV (FL) PLT (10%g/l)

1 6.30+0.89° 6.00+0.04° 23.87+0.75" 19.77+£0.41™  76.10+2.03 253.33+2.03%
2 149.00+0.10% 6.20+0.08° 20.87+0.21" 21.10+0.61™  68.92+0.61' 199.50+0.61%
3 9.05+0.77¢ 3.75+0.129 12.70+0.81 33.55+1.17° 151.72+58.48"  247.37+52.66"
4 6.30+0.89° 3.35+0.289 11.10+0.80 33.15+.36° 98.05+.69" 179.25+17.55%
5 6.70+0.40° 3.65+0.369 18.37+7.13' 33.60+.81° 100.30+2.28" 194.00+26.12*

Results are expressed in means + SD (6=4). Mean values with different letters as superscripts down the rows are considered significant at
p<0.05, group 1=negative control (treated with vehicle), group 2=testosterone treated, group 3=low dose + fat feed, group 4=middle dose
+ fat feed, group 5= high dose + fat feed.

Table 3: Effect of diclofenac on differential cell count in BPH induced rat models.

| Groups NEUT (%) LYMP (%) MONO (%) EOSIN (%) |
1 21.50+0.612 71.00£0.81¢ 4.50+0.209 3.00+0.00"
2 49.50+0.21° 41.00+0.42° 6.500.209 3.000.00"
3 48.00+2.44° 45.00+4.08 4.45+1.229 2.50+4.00"
4 54.00+8.10 39.50+1.22° 4.45+1.229 2.00+.8.10"
5 45.00+4.08" 41,50+9.38¢ 5.95+4,089 6.00+1.63'

Results are expressed in means + SD (6=4). Mean values with different letters as superscripts down the rows are considered significant at
p<0.05, group 1=negative control (treated with vehicle), group 2=testosterone treated, group 3= low dose + fat feed, group 4=middle dose
+ fat feed, group 5=High dose + fat feed.

Table 4: Effect of diclofenac on liver function parameters in BPH induced rat models.

Total bil. (umol/L) Conjugated bil. (umol/L)  ALP (1U/L) ALT (IU/L) AST (IU/L)
1 3.30+0.082 0.35+0.10° 197.10+£13.029  80.00+0.28! 53.00+0.43™
2 3.30+0.042 1.35+0.02¢ 196.00+21.439  210.00+25.2 210.00+25.12°
3 5.35+2.49° 2.45+0.93f 245.20+32.41"  72.60+20.08 120.25+55.64"
4 6.15+0.20° 3.00+0.16° 194.60+33969  69.50+13.79 59.50+8.32™
5 5.40+0.65° 2.30+0.40 251.75+38.90" 59.70+2.77! 65.95+16.37™

Results are expressed in means + SD (6=4). Mean values with different letters as superscripts down the rows are considered significant at
p<0.05, group 1=negative control (treated with vehicle), group 2=testosterone treated, group 3=Low dose + fat feed, group 4=middle dose
+ fat feed, group 5=High dose + fat feed.

Table 5: Effect of diclofenac on kidney function in BPH induced rat models.

Na* K* CI HCOs Urea Creatinine
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
1 151.42+0.162 3.00+0.04° 103.87+0.18¢ 19.77+0.14% 5.67+0.06" 76.10+0.04"
2 149.00+0.532 3.20+0.16° 100.87+0.149 21.10+0.81% 6.62+0.57" 68.92+1.86"
3 151.15+0.362 10.60+2.20¢ 102.25+0.28¢ 19.25+0.53' 7.25+1.18" 88.88.30+15.02°
4 124.40+19.10° 11.35+3.06¢ 102.85+0.04i 24.60+9.74™  13.70+1.06° 71.50+2.36"
5 150.45+0.532 8.65+0.53" 102.35+0.20" 13.80+0.65' 8.85+2.08P 75.40+5.14"

Results are expressed in Means + SD (6=4). Mean values with different letters as superscripts down the rows are considered significant at
p<0.05, group 1=Negative control (treated with vehicle), group 2=testosterone treated, group 3=Low dose + fat feed, group 4=Middle
dose + fat feed, group 5= High dose + fat feed.

Table 6: Effect of diclofenac on lipid profile status of BPH induced rat models.

1 1.100.00° 0.500.04° 0.900.04' 0.40+0.04"
2 1.300.00° 0.48+0.06° 0.700.08' 0.50+0.00"
3 2.200.32° 0.35:0,04° 0.10+0.08* 2.80+1.00"
4 2.300.40° 0.450,04° 0.700.00' 1250129
5 1.700,24° 0.400.16¢ 0.700.00' 1.450,04°

Results are expressed in means + SD (6=4). Mean values with different letters as superscripts down the rows are considered significant at
p<0.05, group 1=Negative control (treated with vehicle), group 2=Testosterone treated, group 3=Low dose + fat feed, group 4=Middle
dose + fat feed, group 5=High dose + fat feed.
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DISCUSSION

The biochemical evaluation of the drug DCF-K a
nonsteroidal anti-inflammatory drug (NSAID) was
performed with intent to establish if it predisposes BPH in
rats when fed with fatty diet. This was so, to mimic the life
style of middle-class men in Keffi, Nigeria whom while on
leisure sit outs would often drink alcohol alongside roasted
meat at local bars or sit-outs.

In this study, DCF-K exhibited significant (p<0.05)
alterations in PSA values across the groups. The group
(Group 3) fed with 20% fat showed the highest PSA levels
compared to the standard group (group 2) with about three
folds and thirteen folds difference in normal
uninduced/untreated group (Group 1). The PSA levels
obtained is evident that DCF had negative effect on the
prostate gland leading to higher PSA secretions. In our
previous article, we had postulated that DCF possibly
predisposes BPH, because it was suspected that there is
increased generation of free radicals after ingesting DCF,
which in turn exacerbated inflammatory response and
other cellular processes, hence initiated the promotion and
progression of abnormal cell proliferation, enlargement
and possible neoplasms which may lead to cancer.®
Comparatively, the PSA levels obtained here showed a
clear cut difference, as these animals fed with fats
exhibited slightly lower PSA levels. The reason behind the
difference in PSA value still remains unclear but noting
that, animal fat is consumed alongside some condiments
that have been observed to possess strong hypolipidemic
properties may be responsible for the decreased level of
PSA.7’8'9

Testosterone injection showed a sharp alteration in
haematological parameters (Table 2). The WBC level
increased by about twenty-four-fold compared with the
untreated group). The increase in WBC level could be said
to result to significant neutropenia and lymphocytosis
during the study period probably due to immune
modulatory effects. Increased WBC counts occur as a
result of an infection, cancer, or presence of xenobiotics in
the blood.*® The decreases in RBC, HB counts observed in
our study may therefore be attributed to the decrease in
feeds consumption, due to the enervating effects of the
drug. The effect could have an interplay between the fatty
acids/lipids and the natural antioxidants which
accompanied it during ingestion by the rats.'

The decrease in RBC, HB and increase in WBC by DCF-
K was previously reported.'? Testosterone promotes the
differentiation of hematopoietic progenitors into the
myeloid lineage as indicated in human trials.** The
decrease in some blood parameters caused by this drug
may be attributed to its harmful effects on bone marrow
and haematopoietic organs.’* The HB, PCV and MCV
levels all showed varying alterations in Table 5. The
platelets levels was shown to be high in group 1 and 3
when compared to other groups, which indicated that at
low concentration of DCF-K the platelets levels increased.

The dietary fat and accompanying xenobiotics may be
responsible for a reversal of these observations.® It
supports the view that, although DCF-K is an anti-
inflammatory drug at low dose, it has negative effect at
very high concentration by inducing inflammatory
process.’® The elevation in WBC was only significant in
testosterone group.

The effect of DCF-K on lipid profile agrees with studies
using human beings and dogs in which significant
(p<0.05) elevation was observed in concentration across
the treated groups.'® The increase in total cholesterol level
across the treated groups (BPH model) is indicative of the
life styles of individuals with regards to BPH.Y The
observed increase was probably as a result of DCF-K
effect on the liver; leading to hepato-biliary impairment as
evident by the significant increase in serum liver enzymes
(ALT and AST) and certainly as a result of high fat intake
and the debilitating effect of the DCF-K on the concerned
organ. This phenomenon must have hindered or obstructed
the transport of triglycerides from the hepatocytes, thus
rendering lower amounts of triglycerides in the serum.®
Noting that, the liver is the vital tissue of lipid metabolism,
drug-induced liver impairment raised total cholesterol
levels, while HDL-cholesterol levels decreased alongside
those of triglycerides but raised LDL-cholesterol because
of the fat intake, respectively.’® The implication of these
findings points to DCF-K interaction with dietary
xenobiotic, thus led to the generation of ROS and RNS
which undoubtedly enhanced oxidative stress in several
pathophysiological conditions, including the prostate
gland hence to BPH.*8 There is no doubt therefore, that the
examined lifestyle of men who are into leisure with alcohol
and high fat diets such as roasted meat may be predisposed
to BPH.

A previous report on DCF-K induced rats showed kidney
and liver function aberrations.* DCF-K effect on renal
function showed that, it impaired urinary output within 10
minutes of its administration by injection in humans.? It
was observed that, this effect was as a result of the
inhibition of prostaglandin (PG) synthesis in animals and
PG is a part of prostatic secretion.?* There is no doubt
therefore that, DCF-K negatively affects the prostate
gland. It is equally known that PGs are synthesized at sites
of tissue damage or infection, where it causes
inflammation and pain. The prostate gland by its nature as
a soft tissue, is vulnerable and therefore linked up with the
prediction that DCF-K metabolites are likely toxic to the
gland. A study had suggested earlier that DCF-K causes
muscle contraction in the uterus and that higher
concentration were linked to menstrual cramps caused by
endometriosis.?? This claim supports our deduction of the
negative effect of DCF-K on the soft tissues like the
prostate gland.

The biochemical markers evaluated in the rats for DCF-K
effect on liver function, showed alterations in total
bilirubin, conjugate bilirubin, ALP, AST and ALT. The
other groups (3-5) however, showed significantly (p<0.05)
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higher enzyme concentrations, probably triggered by the
interaction between DCF-K and dietary xenobiotics. It
justified the claim of hepatotoxicity in rats by DCF-K in a
dose dependent pattern.?® The biomarkers in the kidney
studies showed significant alterations in urea and
creatinine levels, as well as K* concentration. Urea and
creatinine are excreted solely through the Kidney;
however, damage to the kidney will inhibit excretion,
resulting in their accumulation in the blood.

Our study is consistent with earlier reports that showed
increased levels of serum creatinine and urea in mice
exposed to DCF-K.1* These are indications of acute kidney
injury (AKI). It is obvious that AKI increases the free
radical levels within the system, which tends to cause
inflammation of various organs and especially very soft
tissues such as the prostate gland.?* The condiments
contained in the fatty diet were certainly of little benefits
to the rat models considering the pathological damages
observed during the study.

In this study limitations was the inability to determine
reactive oxygen species so as ascertain tissue damage.

CONCLUSION

From the results obtained in this research, we concluded
that fatty diet and exposure to DCF-K led to
hepatotoxicity, nephrotoxicity and predisposed some
forms of tissue damage and inflammation which
conjunctly elevated PSA a prime marker of BPH/E.
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