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ABSTRACT

Background: Edible camphor (EC) is one of the ingredients in the preparation of local
infusion for the management and treatment of pile, back pain, and erectile dysfunction,
which are practices commonly in the south-western part of Nigeria. Conversely, 2 and 4
g/kg EC significantly increased the serum level of FT3 but was significantly reduced by 6
g/kg EC, and finally, EC administrations did not have any significant effect on serum PSA.
Methods: Thirty rats were used for the study, and were divided into six groups of five
rats each. Group | animals served as normal control, group Il animals served as vehicle
control and were orally administered 6 mL/kg corn oil, while groups IlI, IV, V, and VI ani-
mals were orally administered 1, 2, 4, and 6 g/kg EC for seven days.

Results: Following EC administrations, there was significant (p < 0.05) decrease in serum
total cholesterol (TCHOL) by 4 and 6 g/kg body weight EC. Furthermore, luteinizing
hormone (LH), testosterone (TST), and thyroid stimulating hormone (TSH) levels were
significantly reduced by the various doses. Conversely, 2 and 4 g/kg EC significantly
increased the serum level of free triiodothyronine (fT3), but was significantly reduced
by 6 g/kg EC, and lastly, EC administrations did not have any significant effect on serum
prostate specific antigen (PSA).

Conclusion: We therefore concluded that the use of EC should be with caution, and may
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contribute to thyroid and hormonal disruption in rats.

Introduction

Camphor (C,H,0) is a waxy, transparent, white
crystalline solid substance, with a strong aromatic
odor. It is a ketone body gotten from Cinnamomum
camphora, a large evergreen tree found in Asia [1-
3], and can also be synthetically formed from wood
turpentine. Exposure to camphor is through in-
halation, ingestion or dermal routes [4]. Findings
have shown that camphor containing substances
have antitussive [5], anticonvulsant [6], uterotro-
phic [7], anti-implantation [8], antiestrogenic [9],
nicotinic receptor blocking [10], and estrogenic
[9,11-13] activities. Blurred vision, nausea, vomit-
ing, colitis, dizziness, delirium, contraction of heart
muscles, difficulty in breathing, seizures and death
are reported symptoms of oral camphor poisoning

[14]. It is commonly used as a fragrance in cosmet-
ics, scenting agent in a variety of household prod-
ucts, active ingredient in some old drugs, flavoring
food additive, and intermediate in the synthesis of
perfume chemicals [15]. Metabolism of camphor
is mediated by cytochrome P, [16], a class of
heme-containing monooxygenases widely distrib-
uted in humans and animals cells [17]. The result-
ing hydroxylated metabolites of camphor following
cytochrome P, (CYP, ) action are conjugated
with glucuronic acid and excreted in the urine [18].

In Nigeria, herbal infusions containing camphor
as an ingredient are widely used to treat pile, back
pain, erectile dysfunction, and as an aphrodisiac es-
pecially in preparation for sexual intercourse espe-
cially by men. Normal thyroid function is important
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to maintain normal reproduction. Thyroid dysfunc-
tion can affect sperm production leading to infertili-
ty. Apart from that, it can affect sexual performance
leading to low libido, easy fatigue, and erectile dys-
function. We, therefore, investigated the effects of
various doses of edible camphor (EC) on the serum
levels of testosterone (TST), luteinizing hormone
(LH), free triiodothyronine (FT,), thyroid-stimulat-
ing hormone (TSH), and prostate-specific antigen
(PSA) in male Wistar rats.

Materials and Methods

Test materials and kits

Edible camphor (96% purity) is a product of Zhejiang
Chemicals Import and Export Corporation, China.
Total cholesterol (TCHOL) kit used, is a product of
Cypress Diagnostics, Langdorp, Belgium, while tes-
tosterone, LH, FT,, TSH, and prostate specific antigen
enzyme immunoassay (EIA) test kits were products
of Bio-Inteco Diagnostic Limited, Beechwood Road,
England.

Experimental animals and study design

Thirty (30) male wistar albino rats of an average
weight of 250 g used for this study were obtained
from the animal house of the College of Veterinary
Medicine, Federal University of Agriculture,
Abeokuta, Nigeria. They were housed in steel met-
al cages in the animal house of our department and
were served food and water ad libitum. Permission
to use the animals was approved by the Institution’s
Animal Ethical Committee. After a long period of ac-
climatization, the rats were divided randomly into
six groups of five animals each. Group I animals serve
as normal control, group Il animals served as vehicle
control and were orally administered 6 mL/kg corn
oil, while groups IlI, IV, V, and VI animals were orally
administered 1, 2, 4, and 6 g/kg EC respectively once
per day for seven (7) days. Oral median lethal dose
(LD,,) of ECinratis above 5 g/kg [19], and has been
confirmed by us in another study to be actually 9487
mg/kg [20], which prompted the tested doses above.

Sample collections and preparations

The rats were sacrificed by cervical dislocation 24
h after the last administrations. They were handled
and used in accordance with the international guide
for the care and use of laboratory animals [21].
Blood samples were collected from the abdominal
artery into clean plain tubes, and were allowed to
stand for 20 to 30 minutes; followed by centrifuga-
tion at 3,000 rpm for 10 min. Serum was separated
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and aliquoted into clean 1 mL Eppendorf tubes, and
stored at —18°C until the analysis.

Determination of total cholesterol (TCHOL)
concentration

Serum TCHOL was determined according to the
method described in Cypress Diagnostics Kits,
Langdorp, Belgium. Briefly, cholesterol esterase hy-
drolyzed cholesterol esters to release free cholester-
ol which was oxidized by cholesterol oxidase, and
the resulting hydrogen peroxide (H,0,) reacted with
4-aminophenazone and phenol to form a red qui-
nonimine dye, whose color intensity is proportional
to the cholesterol concentration.

Estimations of serum levels of TST, LH, FT,, TSH, and
PSA

Estimations of serum levels of TST, LH, FT3, TSH,
and PSA were carried out as described in Bio-Inteco
Diagnostic EIA test kits, based on antibody-antigen
reactions. As a result, the developed color intensities
which are directly proportional to the concentra-
tions in the test samples were measured spectro-
photometrically at 450 nm using BioTek ELx800
Microplate reader (Northstar Scientific Limited).

Statistical analysis

Data were analyzed by one-way analysis of variance
(ANOVA), followed by least significant difference
(LSD) to test for significant differences among the
groups of rats using Statistical Package for Social
Sciences program version 17.0. Data were expressed
as mean * standard error of mean. Bars having dif-
ferent letters are significantly different, taking P <
0.05 as the significant level.

Results

Effects of EC administrations on serum TCHOL
concentration

Following the administration of EC to the rats, only
4 and 6 g/kg body weight showed significant dif-
ference (Fig. 1) when compared to the control (p <
0.05).

Effects of EC administrations on serum levels of TST
and LH

Following the various EC administrations, there was
significant (p < 0.05) decrease in serum LH (Fig. 2)
and TST (Fig. 3) and when compared with control.
Furthermore, 2, 4, and 6 g/kg body weight of EC sig-
nificantly (p < 0.05) reduced LH levels when com-
pared with 1 g/kg body weight (Fig. 2).
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Figure 1. Effects of EC administrations of serum TCHOL concentrations. Values are expressed as mean +/- SEM (n =
5). Bars with different letters are significantly different (p < 0.05). EC = edible camphor.
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Figure 2. Effects of EC administrations of serum levels of LH. Values are expressed as mean +/- SEM (n = 5). Bars
with different letters are significantly different (p < 0.05). EC = edible camphor.
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Figure 3. Effects of EC administrations of serum levels of TST. Values are expressed as mean +/- SEM (n = 5). Bars
with different letters are significantly different (p < 0.05). EC = edible camphor.
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Effects of EC administrations on serum levels of TSH levels of FT3, but was significantly reduced by 6 g/
and FT, kg EC (Fig. 5).

TSH level was also significantly reduced (p < 0.05) Effects of EC administrations on serum levels of PSA
by the various doses of EC, when compared with  Lastly, EC administrations did not have any signifi-

control (Fig. 4), while 2 and 4 g/kg body weight  canteffect (p > 0.05) on serum PSA when compared
of EC significantly (p < 0.05) increased the serum with control (Fig. 6).
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Figure 4. Effects of EC administrations of serum levels of TSH. Values are expressed as mean +/- SEM (n = 5). Bars
with different letters are significantly different (p < 0.05). EC = edible camphor.
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Figure 5. Effects of EC administrations of serum levels of fT3. Values are expressed as mean +/- SEM (n = 5). Bars
with different letters are significantly different (p < 0.05). EC = edible camphor.
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Figure 6. Effects of EC administrations of serum levels of PSA. Values are expressed as mean +/- SEM (n = 5). Bars
with different letters are significantly different (p < 0.05). EC = edible camphor.
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Discussion

Hormones are involved in the regulation of many of
the body’s biological activities such as metabolism,
reproduction, growth and development, and elec-
trolyte balances. The study therefore investigated
the effects of EC administration on serum levels of
TST, LH, TSH, FT,, and PSA in male wistar rats.

One of the key functions of cholesterol in ani-
mals is to serve as a pre-cursor to the biosynthesis
of steroid hormones [22]. The significant decrease
in TCHOL concentrations (Fig. 1) following various
doses of EC administrations compared with con-
trol may be due to cholesterol lowering potentials,
or alterations in cholesterogenesis in the animals.
EC administrations could also have altered oth-
er biological molecules that require cholesterol
as precursor (e.g bile acid), and consequently, the
availability of the lipid may have been channeled to
their synthesis. Our findings are similar to the ear-
lier reports of Mohamed and El-Massry [23], who
stated that chronic administration of Cinnamomum
camphora oil significantly decreased cholesterol
concentrations in female albino rats. Still according
to Mohamed and El-Massry [23], the hypolipidem-
ic effects of camphor may be due to linalool and
cineole, the major oil constituents of C. camphora
which have cholesterol synthesis inhibitor, anti-
cholelithogenic, cholesterol antagonist, and lipid
metabolism regulatory effects. These observations
also corroborate the findings of Chelliah [24], while
Seidlova-Wuttke et al. [25] and Seidlova-Wuttke et
al. [26] also found that camphor treatment reduced
serum triglycerides, the size of fat depots and se-
rum leptin, alipocyte-derived hormone, when com-
pared to control animals.

LH is also referred to as lutrophin [27], and is
produced by gonadotropic cells in the anterior pitu-
itary gland. In females, it triggers ovulation, while in
males, it stimulates leydig cells to produce TST [28].
Pituitary gland releases LH, and is controlled by ac-
tions of gonadotropin releasing hormone (GnRH).
Following low levels of TST, hypothalamus releases
GnRH, stimulating the pituitary gland to produce
LH [29]. In this present study, EC administration
significantly decreased serum LH levels compared
to control (Fig. 2), suggesting an interference of EC
with anterior pituitary functions, leading to lack of
LH secretion. Also, it may be due to decreased se-
cretion of GnRH by the hypothalamus, or failure of
the anterior pituitary to respond to GnRH stimula-
tion. According to Carou et al. [30], administration
of camphor in rats caused slight reduction in lev-
els of LH, FSH, and (GnRH) in vitro, while similar
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findings have also been reported in rats following
morphine [31-34], and alcohol exposures [35,36].

In men, the largest amounts of testosterone are
formed by the testes [37]. In women, it is formed in
smaller quantities by the thecal cells of the ovaries,
by the placenta, as well as by the zona reticularis
of the adrenal cortex and skin [38] in both sex-
es. It is produced by the leydig cells of the testes
[39]. The amount of testosterone formed by ley-
dig cells is controlled by LH, which regulates the
expression of 17-beta-hydroxysteroid dehydroge-
nase [40]. The hypothalamic pituitary-testicular
axis controls the amount of testosterone produced
[29]. Gonadotropin-releasing hormone (GnRH) is
produced by the hypothalamus in response to low
testosterone levels, which then stimulates the pitu-
itary gland to release FSH and LH that stimulate the
testes to synthesize testosterone [29]. The signifi-
cant decrease in serum TST (Fig. 3) obtained in this
study can be attributed to the significant decrease
in serum TCHOL recorded, being a precursor to
steroid hormone synthesis [41]. LH stimulates
leydig cells of the testes to produce TST [28,29].
Therefore, the decreased level of serum TST re-
corded may be attributed to the low LH levels. Our
findings are corroborated by the studies of Bazzano
et al. [42] and Ochiogu et al. [43] who reported low
serum TCHOL, LH and TST following monosodium
L-glutamate administration in humans and West
African Dwarf goats respectively. Also, Manjunath
et al. [44] reported low TST and LH levels in strep-
tozotocin-induced diabetic rats. Organic com-
pounds such as camphor reduce cytochrome P,
B1 activity, an enzyme that works with one of the
key enzymes in the testosterone synthesis called
17-a hydroxylase [14]. By reducing cytochrome,
the enzymes functions reduce, so testosterone level
diminishes [45-48].

TSH or thyrotropic hormone is a pituitary and
glycoprotein hormone synthesized and secreted
by thyrotrope cells in the anterior pituitary gland,
regulating the endocrine function of the thyroid
[49]. TSH stimulates thyroid gland to produce
thyroxine (T,), and triiodothyronine (T,) which is
responsible for the metabolism of virtually all tis-
sues in the body [50]. When there is low level of
thyroid hormone in the blood, high thyroid-releas-
ing hormone (TRH) is released by the hypothala-
mus, so high TSH is secreted by the pituitary [51]
to produce thyroid hormones [50]. From our find-
ings, significantly low levels of serum TSH (Fig. 4)
may either be due to inability of the hypothalamus
to produce TRH that will stimulate pituitary gland
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to produce TSH, or direct interference of EC with the
functions of anterior pituitary gland by blocking the
release of TSH. T, is a thyroid hormone that affects
almost every physiological process in the body:. It is
circulated in blood almost completely bound to car-
rier proteins [52], known as thyroxine binding glob-
ulin (TBG) [52]. However, only the unbound portion
of T3 (fT,) is known to be the true hormone respon-
sible for biological actions [50]. Only 20% of thyroid
hormone produced is T,, appreciable amount (85%)
of the circulating T, is therefore formed from T, in
the liver and pituitary [50]. Again, the significant in-
crease in serum levels of FT, (Fig. 5) by 2 and 4 g/kg
EC may be attributed to the corresponding low lev-
els of TSH. The higher the T, level, the lower the level
of released TSH and vice versa [50,51]. Also, the sig-
nificant reduction in FT, level by administration of 6
g/kg EC (Fig. 5) may be due to hepatic dysfunction
or damage that may have altered the activation of T4
to T3, the active form of the hormone responsible for
metabolism [50,53].

PSA, also known as KLK-3 is a glycoprotein en-
zyme, secreted by the epithelial cells of the prostate
gland. KLK-3 is needed for the ejaculate, where it
liquefies semen in the seminal coagulum, enabling
sperm to swim freely [54]. KLK-3 is available in se-
rum of men with healthy prostates in small quan-
tities, but is usually elevated in the presence of
prostate cancer or other prostate disorders [55].
From this present study, there was no significant
effect in serum PSA levels (Fig. 6) following EC ad-
ministration. Therefore, EC may not play a role in the
etiology of prostate cancer or disorders.

We therefore concluded that the indiscriminate
and careless use of EC should be discouraged and
avoided, as it may contribute to thyroid and hor-
monal disruption in rats.

Conflict of Interest

The authors declared no conflicts of interest.

Funding

This research received no specific grant from any
funding agency.

References

[1] Azadbakht M. Classification of Medicinal Plants,
Tehran: Taimourzadeh 1999.

[2] Guilbert ], Flamant C, Hallalel F, Doummar D, Frata
A, Renolleau S. Anti-flatulence treatment and status
epilepticus: a case of camphor intoxication. Emerg
Med ] 2007; 24:859-60.

32

(3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Osawa H, Endo I, Hara Y, Matsushima Y, Tange T.
Transient proliferation of proanthocyanidin-accu-
mulating cells on the epidermal apex contributes
to highly aluminum-resistant root elongation in
camphor tree. Plant Physiol 2011; 155:433-46.
Baselt RC, Cravey RH. Disposition of toxic drug
and chemicals and drugs 3rd edition, Year Book
Medical Publishers Inc 1990.

Laude EA, Morice AH, Grattan TJ. The antitussive
effects of menthol, camphor and cineole in con-
scious guinea pig. Pulmonary Pharmacol 1994;
7:179-84.

Chatterjie N, Alexander G]. Anticonvulsant prop-
erties of spirohydantoins derived from opti-
cal isomers of camphor. Neurochem Res 1986;
11:1669-76.

Tinwell H, Lefevre PA, Moffat GJ, Burns A, Odum J,
Spurway TD, Orphanides G, Ashby ]. Confirmation
of uterotrophic activity of 9-(4-methylbenzyli-
dine) camphor in the immature rat. Environ Health
Prospect 2002; 110:533-6.

Ho DD, Lau CP, Ng KH, Kong YC, Cheng KF, Chan
KP. Antiimplantation activity of S(-) and (+) cam-
phor-yuehchukene in rats. Eur ] Pharmacol 1991;
205:209-12.

Ng PC, Ho DD, Ng KH, Kong YC, Cheng KF, Stone
G. Mixed estrogenic and antiestrogenic activi-
ties of yuehchukene a bis-indole alkaloid. Eur ]
Pharmacol 1994; 264:1-2.

Park TJ, Seo HK, Kang BJ, Kim KT. Noncompetitive
inhibition by camphor of nicotinic acetylcholine
receptors. Biochem Pharmacol 2000; 61:787-93.
Schlumpf M, Cotton B, Conscience M, Haller V,
Steinmann B, Litchtensteiger W. In vitro and in
vivo estrogenicity of UV screens. Environ Health
Prospect 2001; 109:239-44.

Holbech H, Norum U, Korsgaard B, Poul B. The
chemical UV filter 3- benzylidene camphor causes
an estrogenic effect in an in vivo assay. Pharmacol
Toxicol 2002; 91:204-8.

Mueller SO, Kling M, Arifin FP, Mecky A, Duranti
E, Shields-Botella ], Delansorne R, Broschard T,
Kramer PJ. Activation of estrogen receptor alpha
and Erbeta by 4-methylbenzylidene-camphor in
human and rat cells: comparison with phyto- and
xenoestrogens. Toxicol Lett 2003; 142:89-101.
Shahabi S, Jorsaraei SGA, Moghadamnia AA, Zabihi
E, Aghajanpour SM, Kani SNM, Pourbagher R,
Hosseini SA, Esmaili M, Yoonesi AA, Zarghami A,
Alinezhad F. Central effects of camphor on GnRH
and sexual hormones in male rat. Int ] Mol Cell
Med 2012; 1:191-6.

Leikin ]B, Paloucek F. Poisoning and toxicology
hand book. 3rd edition, Lexi-Comp, INC Hudson,
Ahio 2002; 316-7.

Collins JR, Loew GH. Theoretical study of the
product specificity in the hydroxylation of cam-
phor, norcamphor, 5,5-difluorocamphor, and

Am J Res Med Sci ® 2017 e Vol 1 » Issue 1



[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[29]

Effects of edible camphor on hormonal levels

pericyclocamphanone by cytochrome P450. ] Biol
Chem 1988; 263:3164-70.

Boxenbaum H. Interspecies pharmacokinetic scal-
ing and the evolutionary-comparative paradigm.
Drug Metab Rev 1984; 15:1071-121.

Sweetman SC. Martindale: The complete drug ref-
erence. 34th edition. The Pharmaceutical Press,
London 2005.

Opdyke DL]. Camphor USP in Monographs on
Fragrance Raw Materials. Food Cosmet Toxicol
1978; 16:665-9.

Somade OT, Adeniji KD, Adesina AA, Olurinde O].
Oral acute toxicity study as well as tissues oxi-
dative stress and histopathological disorders in
edible camphor administered rats. Exp Toxicol
Pathol 2017; 69:99-108.

National Research Council, Guide for the care
and use of laboratory animals. Washington, DC:
National Academy Press 1996.

Waterman MR, Keeney DS. Genes involved in an-
drogen biosynthesis and the male phenotype.
Hormone Res 1992; 38:217-21.

Mohamed NA, El-Massry AA. Hematological,
physiological and biochemical effects-induced in
female albino rats after chronic administration
of Cinnamomum camphora oil. ] Adv Biol 2014;
6:876-89.

Chelliah DA. Biological activity prediction of an
ethno medicinal plant Cinnamomum camphora
through bio-informatics. Ethnobot Leaf 2008;
12:181-90.

Seidlova-Wuttke D, Christoffel ], Rimold G, Jarry H,
Wuttke W. Comparison of effects of estradiol with
those of octymethoxycinnamte and 4-methylben-
zylidene camphor on fat tissue, lipids and pitu-
itary hormones. Toxicol Appl Pharmacol 2005;
214:1-7.

Seidlova-Wuttke D, Jarry H, Christoffel ], Rimoldi
G, Wuttke W. Comparison of effects of estradiol
(E2) with those of octylmethoxycinnamate (OMC)
and 4-methylbenzylidene camphor (4-MBC) - 2
filters of UV light - on several uterine, vaginal and
bone parameters. Toxicol Appl Pharmacol 2006;
210:246-54.

Ujihara M, Yamamoto K, Nomura K, Toyoshima
S, Demura H, Nakamura Y, Ohmura K, Osawa T.
Subunit-specific sulphation of oligosaccharides
relating to charge heterogeneity in porcine lutro-
phin isoforms. Glycobiol 1992; 2:225-31.

Louvet ]JP, Mitchell HS, Ross GT. Effects of human
chorionic gonadotropin, human interstitial cell
stimulating hormone and human follicle stim-
ulating hormone on ovarian weights in estro-
gen-primed hypophysectomized immature female
rats. Endocrinol 1975; 96:1179-86.

Swerdloff RS, Wang C, Bhasin S. Developments in
the control of testicular function. Bailliere’s Clin
Endocrinol Metab 1992; 6:451-83.

Www.ajrms.com

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Carou ME, Ponzo 0], Cardozo-Gutierrez RP,
Szwarcfarb B, Dequiz ML, Reynoso R, Carbone S,
Moquilevsky JA, Scacchi P. Low dose 4-MBC effect
on neuroendocrine regulation of reproductive axis
in adult male rats. Environ Toxicol Pharmacol 2008;
26:222-422.

Gabriel SM, Simpkins JW, Kalra SP, Kalra PS. Chronic
morphine treatment induces hypersensitivity to tes-
tosterone-negative feedback in castrated male rats.
Neuroendocrinol 1985; 40:39-44.

Cicero TJ], Adams ML, Giordano A, Miller BT, 0’Connor
L, Nock B. Influence of morphine exposure during
adolescence on the sexual maturation of male rats
and the development of their offspring. ] Pharmacol
Exp Therap 1991; 256:1086-93.

Ghowsi M, Yousofvand N. Impact of morphine depen-
dency and detoxification by methadone on male’s rat
reproductive system. Iranian ] Reprod Med 2015;
13:275-82.

Ahmadnia H, Rezayat AA, Hoseyni M, Sharifi N,
Khajedalooee M, Rezayat AA. Short-period influ-
ence of chronic morphine exposure on serum levels
of sexual hormones and spermatogenesis in rats.
Nephrourol Mon 2016; 8:e38052.

Ren ], Banan A, Keshavarzian A, Zhu Q, Lapaglia N,
McNulty ], Emanuele NV, Emanuele MA. Exposure
to ethanol induces oxidative damage in the pituitary
gland. Alcohol 2005; 35:91-101.

Oremosu AA, Akang EN. Impact of alcohol on male
reproductive hormones, oxidative stress and semen
parameters in Sprague-Dawley rats. Middle East
Fert Soc] 2015; 20:114-8.

Mooradian AD, Morley JE, Korewman SG. Biological
actions of androgens. Endocrine Rev 1987; 8:1-28.
Zouboulis CC, Degitz K. Androgen action in human
skin - from basic research to clinical significance.
Exp Dermatol 2004; 13:5-10.

Brooks RV. Androgens. Clin Endocrinol Metab 1975;
4:503-20.

Payne AH, O’Shaughnessy P. Structure, function, and
regulation of steroidogenic enzymes in the Leydig
cell. In Payne AH, Hardy MP, Russell LD. Leydig Cell.
Vienna 11: Cache River Press 1996;260-85.
Hinshelwood MM. Steroidogenesis, overview. In: Neill
JD, Knobil E (eds.): Encyclopedia of Reproduction,
Academic Press, New York 4 1998;644-53.

Bazzano G, D’Elia JA, Olson RE. Monosodium gluta-
mate: Feeding of large amounts to man and gerbils.
Science 1970; 169:1208-9.

Ochiogu IS, Ogwu D, Uchendu CN, Okoye CN, Ihedioha
JI, Mbegbu EC. Serum luteinising hormone, testoster-
one and total cholesterol levels, libido and testicular
histomorphology of male West African Dwarf goats
orally or subcutaneously treated with monosodium
L-glutamate. Veterinarni Medicina 2015; 60:253-60.
Manjunath A, Haseena S, Kusal KD, Shaik HS. Effect of
Nigella Sativa seed and thymoquinone on reproduc-
tive parameters in sterptozotocin induced diabetic

33



[47]

34

Oluwatobi T Somade, Regina N Ugbaja, Abdullahi A Adebayo

and normal male albino rats. Int J Integrat Med
Sci 2016; 3:248-52.

Mojab F, Nickavar B. Composition of the essential
oil of the root of Heracleum persicum from Iran.
Iranian ] Pharm Res 2003; 2:245-7.

Shiuam C, Michael C, Kimberly K, Dujin A, Yate-
ching Y. Biochemical and biological character-
ization of a novel anti-aromatase coumarine
derivative from the department of Surgical
Research and Division of Informantional Science.
] Biol 2004; 279(46):48071-87.

Mokhtari M, Sharifi E, Moghadamnia D. Effect of
alcoholic extract of phoenix dactylifera spathe on
histological change in testis and concentrations
of LH, FSH and testosterone in male rat. Iranian ]
Basic Med Sci 2007; 9:265-71.

Barzegari F, Mirhosseini M. Effect of persian
hogweed (Heracleum persicum) on the mor-
phological changes in mice testis and the level
of hormone testosterone. Razi | Med Sci 2012;
19:18-24.

Sacher R, Richard AM. Widmann’'s Clinical
Interpretation of Laboratory Tests, 11th ed. F.A.
Davis Company 2000.

[50]

[51]

[52]

[53]

[54]

[55]

Wenzel KW. Pharmacological interference with
in vivo tests of thyroid function. Metab 1981;
30:717-32.

Burger HG, Patel YC. Thyrotropin releasing hor-
mone-TSH. Clin Endocrinol Metab 1977; 6:831.
Pederson KO. A systemic study of variables af-
fecting protein binding of thyroxine and triiodo-
thyronine in serum. Scand J Clin Lab Invest 1974;
34:247-55.

Somade OT, Ogunberu DM, Fakayode TT,
Animashaun AO. Edible camphor-induced his-
topathological changes in hippocampus and ce-
rebral cortex following oral administration into
rats. ] Interdisp Histopath 2017; 5(1):7-11.

Balk SP, Ko Y], Bubley GJ. Biology of prostate spe-
cific antigen. ] Clin Oncol 2003; 21:383-91.
Catalona W], Richie JP, Ahmann FR, Hudson MA,
Scardino PT, Flanigan RC, deKernion J B, Ratliff TL,
Kavoussi LR, Dalkin BL, Waters WB, MacFarlane
MT, Southwick PC. Comparison of digital rectal
examination and serum prostate specific antigen
in the early detection of prostate cancer: results
of a multi-center clinical trial of 6,630 men. ]
Urol 1994; 15:1283-90.

Am J Res Med Sci ® 2017 e Vol 1 » Issue 1



