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ABSTRACT

The present study conducted to evaluate the protective role of DHEA against the some side effects caused by
carbimazole in male mice. Eighteen male mice were divided into three groups, the first group drenched distillated
water as control, while second group gavaged with carbimazole and third group gavaged with carbimazole in
combination with DHEA, all treatments were extended for thirty days. The results revealed that the mice treated
with carbimazole caused significant decrease in serum T4 and T3 concentration, but TSH was significantly in-
creased. An increase in serum values of AST, ALT, TG, TC, VLDL, LDL cholesterol, creatinin and Urea were also rec-
orded. Combined DHEA with carbimazole significantly return these biochemical criteria to their values in control
group. In spite of non-ameliorative effect of DHEA on thyroid hormones, the results refer to that DHEA amelio-

rates the lipid profile, hepatotoxicity and renal toxicity induced by Carbimazole in male mice.
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INTRODUCTION

One of the antithyroid drugs that generally used to
patient with hyperthyroidisim is Carbimazole (Kota et
al., 2013). Carbimazole has an active metabolite called
methimazole which prevent the peroxidase enzyme in
thyroid from coupling and tyrosine iodination, leading
to decrease the production of T3 and T4 (Robson,
1985). Administration of carbimazole as treatment
usually lasted for one to one and a half year then a trial
withdrawal will be follow (Vlase and Lungu, 1991).
Numerous symptoms were observed with carbimazole
treatment such as urticarial, rash, pruritus, fever, hepa-
totoxicity and jaundice (Vilchez et al., 2006). Carbima-
zole also caused an antiproliferative (Elias et al., 2004)
and cytogenetic (Sutiakova et al., 1997) effect. the
hepatocellular dysfunction resulting from methimazole
as compared to Propylthiouracil is usually cholestatic.

Patients on antithyroid drug and their liver function
tests deteriorate are typically advised to stop further
use of these treatments, although there are shortage
in data on the actual risk of rechallenge in this situation
(Woeber, 2002). Heidari et al., 2012 reported that the
two most significant adverse effects associated with
administration of methimazole were agranulocytosis
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and hepatotoxicity.

In addition, carbimazole may elevate levels of lipid
peroxides in serum and from thyroid gland (Joanta et
al., 2005). Thyroid hormone deficiency caused by car-
bimazole represents a well-known cause of hypercho-
lesterolemia (Chandurkar et al., 2008).

On the other hand, speculated role of dehydroepi-
androsterone (DHEA) in protection decrease when
years of age increase, in particular, sulfated derivative
of DHEA, is present in high level in circulating blood.
DHEA has been reported to different protective effects
against cancer (Rao et al., 1992), atherosclerosis
(Nafziger et al., 1991), obesity (Nestler et al., 1988),
autoimmune diseases (Van Vollehoven et al.,, 1994),
infections (Loria et al., 1988), diabetes (Buffington et
al., 1991) and aging (Morales et al., 1994). These wide
spectrum effects difficult to be explained in perfect
manner by effects of the receptors of estrogen and / or
androgen. Previous studies support the speculation of
action of DHEA depend primarily on decreasing lipid
peroxidation, in vitro and in vivo (Aragno et al., 1997).
The beneficial effect of DHEA on many of the diseases
have been related to its ability to repeat oxidative in-
sult (Yu, 1996).

Interestingly, the injury of kidney that cause by ische-
mia-reperfusion was reduced by DHEA administration
(Aksoy et al., 2004). From above mentioned finding,
the anti-oxidative stress is an important role related to
ability of DHEA in enhancing health status in many dis-
eases.
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In the current study, we impose that DHEA treatment
(as therapeutic dose) may has role in prevent or de-
crease the severity of harm effects caused directly by
carbimazole or indirectly by hypothyroidism that in-
duced by carbimazole in mice. This hypothesis was
done by evaluate some of lipid profile, kidney and liver
function markers

MATERIALS and METHODES
Experimental Design

Eighteen male mice were introduced in this study,
their weight (40-50 gm), and their age ranged (70 -84)
Days. Animals were introduced to the house of animal
College of Veterinary Medicine, University of Kerbala.
The mice reared in metal cages. The standard pellet
were used to feeding mice and given with water ad
libitunm. standard condition of temperature and light
were provided to animals.

Eighteen male mice were distributed equally and ran-
domly in to three groups as bellow:

Group (1): Treated orally with0.1 ml of normal saline
for 30 days which used as control.

Group (2): Induced hypothyroidism group receiving
(1.35 mg/Kg b.w) of carbimazole (Sakr et al., 2012),
dissolved in normal saline daily for 30 days.

Group (3): Combination group male mice of this group
were orally drenched carbimazole (1.35mg per Kg of
body weight) and DHEA (2mg per kg of body weight)
suspended in normal slain for 30 days.

Blood samples were collected via heart puncture and
thyroid hormones and TSH were done by using ELISA
technique and for this ELISA kits were purchased from
Monobind Inc. company USA, and, all biochemical pa-
rameters were performed through spectrophotometric
analysis by using kits of SPECTRUM- Company, Egypt.
Serum LDL- and VLDL Concentration were calculated by
following formulas

LDL-C = TC — HDL-C — TAG/5 and VLDL = TAG / 5 conse-
quently (Friedewald et al., 1972).

The obtained data were expressed as mean plus minus
standard error. The statistical analysis was performed
by using the ready computerized program called (Sta-
tistical Program for Social Sciences). Analysis of vari-
ance was choose to done the comparisons between
group and P<0.05 was the level of probability to de-
termine the significance. Difference between groups
was determined according to calculated least signifi-
cant different test (LSD) (SPSS, 2001).

RESULTS and DISCUSSION

In the present study, the results revealed significant
decline in the concentrations of T4 and T3 while TSH
was increased significantly in induced hypothyroidism
group in compare with control group (Table 1). Carbi-
mazole was used to induce hypothyroidism in mice.
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carbimazole converted to the methimazole (its active
form) which in turn lets the thyroid peroxidase enzyme
unable to couple with residues of tyrosine and prevent
iodination process on thyroglobulin, therefore, the
production of hormones T3 and T4 will reduced conse-
quently. (Nayakbindu and Burman, 2006), leading to
elevate level of TSH which in turn causing hyperplasia
and hypertrophy of thyrocyte (nodular type of goiter),
by excreting their effect on thyroid gland (Stelios et al.,
2007 and Zbucki et al., 2007).Our results agreed with
that obtained by Haiying et al., who found that hypo-
thyroid with subnormal ranges of T4 and T4 levels, but
TSH was exceed the normal rang. Several authors con-
sidered carbimazole as a good indicator of antithyroid
drugs (Haschek and Rousseaux, 1991 and Serakides et
al., 1999).

The results also revealed that the combination of car-
bimazole with DHEA exhibits no significant change with
group of carbimazole alone in levels of T3 and T4 but
TSH was near to value of control group (Table 1). There
is an development in information about understanding
the roles of DHEA and its sulfated form in different
diseases within physiological aspect. However, there is
little interest to its role in patients with thyroid disease.
Lower DHEA-S concentrations was reported in patients
with hypothyroidism but the relationship between
DHEA-S and total T4 was not proved (Bassi et al.,
1980). Another study recorded a decrease in levels of
DHEA and DHEA-S in serums of hypothyroid patients as
well as an elevation DHEA-S, while DHEA was un-
changed, in patients with Graves' disease suggesting
that serum concentration of DHEA and DHEA-S regu-
lated by thyroid hormone but DHEA had no effect on
the level of thyroid hormones in hypothyroidism (Fol-
des et al., 1983).

In the present study, the results revealed that the lev-
els of Urea and Creatnine, ALT and AST were increased
significantly in carbimazole group in compare with oth-
er treated and control group (Table 2). However, se-
rum urea and creatinine concentrations represent the
important indices of nephrotoxicity (Khorsandi and
Orazizadeh, 2008). In this study, the data revealed that
the oral drenched of carbimazole (1.35mg/Kg
B.W/Day) for 30 consecutive days caused harm effects
in kidney and liver of mice, as explained by the signifi-
cantly elevation in serum levels of urea and creatinine
as well as ALT and AST. The kidneys are play major role
in the excretion of different types of xenobiotics, toxic
chemicals and pollutants, therefore, high production of
free radicals by kidneys result in increased the oxida-
tive stress. Oxidative stress involved play in the patho-
genesis of kidney damage (Ghosh et al., 2010). Accord-
ing to the results of the current study, DHEA when giv-
en with carbimazole ameliorated the harm effects of
carbimazole in kidneys and liver of male mice accord-
ing to the normal levels of urea, creatinine, AST and
ALT that obviously noticed in the serum of these mice.
The improvements in the indices of kidneys and liver
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Tablel : The Effect of Carbimazol Alone and in Combination with DHEA on Thyroid Function Hormones
Concentration in Serum of Male Mice (Means + Standard error)

Parameters | T3 T4 TSH
Groups (ng/ml) | (ng/dl) (WY/mI)
Group 1 {Control ) 1.3720.02 5.5320.28 o.45/:o.01
Group 2 (Carbimazole) 0.4950.03 2.8720.18 0.69io.01
Group3 (Carbimazole + DHEA) 0.5650.04 3.0250.04 0. 5?180.07

Different Capital letters refer to presence significant difference at (p<0.05) between groups

Table2 : The Effect of Carbimazol Alone and in Combination with DHEA on some biochemical Levels in
Male Mice (Means * Standard Error)

Parameters AST ALT
Urea (mg/dl) | Serum Creatinine (mg/dI

Groups (meg/dl) (meg/dl) Units/ml Units/ml

Group 1 Control A A A
34.22+3.22 0.391+0.032 121.13+£21.41 | 42.68+1.89

B B B

2 .

Group 2 (Carbimazole) 67.36+5.93 0.98+0.016 288.33+45.12 | 64.15+4.29

Group 3 (Carbimazole +DHEA) A A A
P 38.63+£3.12 0.403+0.011 149.26+37.25 | 48.31+1.26

Different Capital letters refer to presence significant difference at (p<0.05) between groups.

Table 3: The Effect of Carbimazol Alone and in combination with DHEA on lipid profile of Male Mice
(Means + Standard Error)

Groups Parameters | +c mg/dl. | HDLmg/dl. | TG.mg/dl. | LDL.mg/dl. | VLDLmg/dl.
Group 1 (Control ) 87.76£2.49 | 41.28+2.53 | 71.01+ 2.68 | 32.38+3.02 | 14.09+ 0.88

A B A A A
. 134.37+3.86 | 26.66+ 3.67 | 95.96+ 3.00 | 89.54+3.62 | 19.24+ 1.16

Group 2 (Carbimazole)

B A B B B

+ + + + +
SroURS (Carbimazole * DHEA) 89.12A_6.40 40.258_ 1.65 70.05; 3.29 36.05g 6.16 13.90; 0.65

Different Capital letters refer to presence significant difference at (p<0.05) between groups

functions may be resulted from the repair of glomeru-
lus. The protective effect of DHEA recorded in the pre-
sent experiment was in match with some studies that
suggested the DHEA able to protect nephrons in vari-
ous diseases (Richards et al., 2001). Based on the find-
ings of current study, the ameliorative effect of DHEA
in liver and kidney is primarily come from its antioxi-
dant activity.

Concerning lipid profile, the analysis of variance of the
present study appeared significant increase in Triglyc-
eride (TG) total cholesterol (TC), VLDL and LDL choles-
terol and decrease in HDL cholesterol in mice treated
with carbimazole in compare with other groups (Table
3).

Thyroid hormone plays an important role in the regula-
tion of lipid metabolism. Thyroid hormone deficiency
represents a well-known cause of hypercholesterole-
mia in hypothyroid patients (Chandurkar et al., 2008).
Therefore, carbimazole (as anti-thyroid used in the
present study) was cause a thyroid hormone deficiency
as shown in table 1 which in turn develops hypercho-
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lesterolemia in the male mice. In hypothyroidism, thy-
roid hormone had an effect on receptor expression of
LDL and absorption of cholesterol exceed the effects of
decreased synthesis of cholesterol in the liver, leading
to elevation serum levels of LDL, and total cholesterol
levels (Galman et al., 2008).

On the other hand, combination of DHEA with carbi-
mazole in the present study lead to return the values
of total cholesterol (TC), LDL cholesterol and HDL cho-
lesterol close to that of control group (Table 3).

DHEA caused reduction in intake of fat as well as de-
creasing the body weight in rats (Richards et al., 2000).
In another study, DHEA was able to decline of serum
triglyceride levels in hyperlipidemic rats (Han et al.,
1998). Peroxisomal B-oxidation the pathway was di-
rectly affected by DHEA in hepatocytes of mouse
(Waxman, 1996). DHEA act to reduced expression of
fatty acid synthesis via activation receptor a (PPARa),
the later, in turn, support the transcriptional up-
regulation of fatty acids transporting proteins which
leading to more fatty acid entrance to the cells. PPARa
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also induces the enzymes contributed in the B-
oxidation pathway of fatty acids (Poynter and Daynes,
1998, Schoonjans et al., 1996 and Tang et al., 2007).

REFERENCES

Aksoy, Y. Yapanoglu, T. Aksoy, H. Yildirim, A.K. The ef-
fect of dehydroepiandrosterone on renal ischemia-
reperfusion-induced oxidative stress in rabbits. Uro-
logical Research, vol. 32, 2004, pp. 93-6.

Aragno, M. Brignardello, E. Tamagno, E. Gatto, V. Dan-
ni, O. Boccuzzi,G. Dehydroepiandrosterone admin-
istration prevents the oxidative damage induced by
acute hyperglycemia in rats. Journal of Endocrinolo-
gy, vol. 155, 1997, pp. 233-240.

Bassi F, Pupi A, Giannotti P, Fiorelli G, Forti G, Pinchera
A. Serio M.Plasma dehydroepiandrosterone sulphate
in hypothyroid premenopausal women. Clinical En-
docrinology, vol.13, no. 1, 1980, pp. 111-113.

Buffington, CK. Givens, JR. Kitabchi, AE. Opposing ac-
tions of dehydroepiandrosterone and testosterone
on insulin sensitivity. Diabetes, vol. 40, 1991, pp.
693-700.

Chandurkar, V. Shik, J. Randell, E. Exacerbation of un-
derlying hypothyroidism caused by proteinuria and
induction of urinary thyroxine loss: case report and
subsequent investigation. Endocrine Practice, vol.14,
no. 1, 2008, pp. 97-103.

Elias, AN. Barr, RJ. Nanda, VS. p16 expression in psori-
atic lesions following therapy with propylthiouracil,
an antithyroid thioureylene. International Journal of
Dermatology, vol. 43, no. 12, 2004, pp. 889-92.

Fo’ldes, J. Fehe'r,T. Fehe'r, KG. Kollin, E. Bodrogi, L.
Dehydroepiandrosterone sulphate (DS), dehydroepi-
androsterone (D) and "free" dehydroepiandrosterone
(FD) in the plasma of patients with thyroid diseases.
Hormone Metabolic Research, vol.15, 1983, pp. 623-
4.

Friedewald, W. Levy, R. Fredrickson,D. Estimation of
the Concentration of Low-Density Lipoprotein Cho-
lesterol in Plasma, Without Use of the Preparative Ul-
tracentrifuge. Cliical Chemistry, vol. 18, no. 6, 1972,
pp. 499-502.

Galman, C. Bonde, Y. Matasconi, M. Angelin, B. Rud-
ling, M. Dramatically increased intestinal absorption
of cholesterol following hypophysectomy is normal-
ized by thyroid hormone. Gastroenterology, vol. 134,
2008, pp. 1127-1136.

Ghosh, J. Das, J.,, Manna P. Sil, P.C. Acetaminophen
induced renal injury via oxidative stress and TNF-
alpha production: therapeutic potential of arjunolic
acid. Toxicology, vol. 268, 2010, pp. 8-18.

Haiying,Y. Yan, Y. Muxun, Z. Huiling,L. Jian, h. influence
on adiponectin, acylation stimulating protein (ASP)
and complement C3 in hyperthyroid and hypothyroid

Wafaa Kadhim Jasim., (2017) Int. J. Res. Pharm. Sci., 8(3), 277-281

subjects. Nutrition Metabolism, vol.3, no. 13, 2006,
pp. 18.

Han, D.H. Hansen, P.A.,, Chen, M.M. Holloszy, J.O.
DHEA treatment reduces fat accumulation and pro-
tects against insulin resistance in male rats. Journals
of Gerontology Series A-Biological Sciences and Med-
ical Sciences, vol.53, 1998, B19-24.

Haschek, W. Rousseaux, C.G. Handbook of toxicology
pathology. San Diego Academic, 1991

Heidari, R. Babaei, H. Eghbal, MA. Ameliorative effects
of taurine against methimazole-induced cytotoxicity
in isolated rat hepatocytes. Scientia Pharmaceutica,
vol. 80, no. 4, 2012, pp. 987-99.

Joanta, AE. Clichici, S. Filip, A. Daicoviciu, D. (2005).
lodide excess induces oxidative stress in blood and in
thyroid gland. University of Bristol. Journal Physiolog-
ical, 567P, PC52.

Khorsandi, L. Orazizadeh, M. Protective effect of Cur-
cuma longa extract on acetaminophen induced ne-
phrotoxicity in mice. DARU, vol.16, no. 3, 2008, pp.
155-159.

Kota, SK. Meher, LK. Kota, SK. Jammula, S. Modi, KD.
carbimazole induced cholestatic hepatitis in Graves
disease, Indian journal of Endocrinology and metabo-
lism, vol. 17, no. 2, 2013, pp. 326-328.

Loria, R. Inge, T. Cook, S. Szakol, A. Regelson,W. Protec-
tion against acute lethal viral infections with the na-
tive steroid dehydroepiandrosterone (DHEA). Journal
of Medical Virology, vol. 26, 1988, pp. 301—-314.

Morales, Al. Nolan, JJ. Nelson, JC. Yen, SSC. Effects of
replacement dose of dehydroepiandrosterone in men
and women of advancing age. Journal of Clinical En-
docrinology and Metabolism, vol. 78, 1994, pp. 1360—
1367.

Nafziger, A. Herrington, D. Bush, T. Dehydroepiandros-
terone and dehydroepiandrosterone sulfate: their re-
lation to cardiovascular disease. Epidemiologic Re-
views, vol. 13, 1991, pp. 267-93.

NayakBindu, MD. Burman Kenneth, MD. Thyrotoxicosis
and Thyroid Storm. Endocrinology Metabolism Clinics
of North America, vol.35, 2006, pp. 663—86.

Nestler, JE. Barlascini, CO. Clore, JN. Blackard, WG. De-
hydroepiandrosterone reduces serum low density
lipoprotein levels and body fat, but does not alter in-
sulin sensitivity in normal man. Journal of Clinical En-
docrinology and Metabolism, vol. 66, 1988, pp. 57—
71.

Poynter, M.E. Daynes, R.A. (1998): Peroxisome prolif-
eratoractivated receptor alpha activation modulates
cellular redox status, represses nuclear factor-kappaB
signaling, and reduces inflammatory cytokine produc-
tion in aging. Journal of Biological Chemistry, vol.
273, 1998, pp. 32833—-32841.

280 ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences



Rao, M. Subbarao, A. Reddy, J.Inhibition of spontane-
ous testicular Leydig cell tumor development in F-344
rats by dehydroepiandrosterone. Cancer Letters, vol.
65, 1992, pp. 61-66.

Richards, R.J. Porter, J.R. Inserra F. Ferder, L.F. Stella, 1.,
Reisin, E. Svec, F. Effects of dehydroepiandrosterone
and quinapril on nephropathy in obese Zucker rats.
Kidney International, vol. 59, 2001, pp. 37-43.

Richards, R.J. Porter, R.J. Svec, F. Serum leptin, lipids,
free fatty acids, and fat pads in long-term de-
hydroepiandrosterone-treated Zucker rats. Proceed-
ings of the Society for Experimental Biology and Med-
icine, vol. 233, 2000, pp.158-202.

Robson, N. emergency surgery complicated by thyro-
toxicosis and thyrotoxic periodic paralysis, Anaesthe-
sia journal, vol. 40, no. 1, 1985, pp. 27-31.

Sakr, SA. Mahran, HA. Nofal, AE. Effect of Selenium on
Carbimazole-Induced Histopathological and Histo-
chemical Alterations in Prostate of Albino Rats. Amer-
ican Journal of Medicine and Medical Sciences, vol. 2,
no. 1, 2012, pp. 5-11.

Schoonjans, K. Staels, B. Auwerx, J. Role of the peroxi-
some proliferator-activated receptor (PPAR) in medi-
ating the effects of fibrates and fatty acids on gene
expression. Journal of Lipid Research, vol.37, 1996,
pp. 907-925.

Serakides, R. Nunes, V.A. Santos, R.L Cassali, GD. Costa
Neto, PP. Histomorphometry and quantification of
nucleolar organizer regions in bovine thyroid contain-
ing methylthiouracil residues. Veterinary Pathology,
vol. 36, 1999, pp.574-582.

SPSS Statistical Packages for the Social Sciences.
(2001). Statistical software for windows version 13.0
Micrisoft. SPSS, Chicago, IL, USA

Stelios, F. George, P. Agathocles, T. The role of iodinein
the evolution of thyroid disease in Greece: from en-
demic goiter to thyroid autoimmunity. Hormones,
vol.6, no. 1, 2007, pp. 25-35.

Sutiakova, |. Bekeova, E. Sulik, E. Sutiak, V. Effect of
carbimazole on the frequency of chromosome aber-
rations in peripheral lymphocytes of merino lambs.
Biologia Bratislava, vol.52, no. 6, 1997, pp. 779-782.

Tang, X, Ma, H.T. Zou, S.X. Chen, W.H. Effects of dehy-
droepiandrosterone (DHEA) on hepatic lipid me-
tabolism parameters and lipogenic gene mRNA ex-
pression in broiler chickens. Lipids, vol.42, 2007, pp.
1025-1033.

Van Vollenhoven, RF. Engleman, EG. McGuire, JL. An
open study of dehydroepiandrosterone in systemic
lupus erythematosus. Arthritis and Rheumatism, vol.
9, 1994, pp. 1305-1310.

Vilchez, FJ. Torres, |. Garcia-Valero, A. Lépez-Tinoco, C.
de Los Santos, A. Aguilar-Diosdado, M. Concomitant

©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences

Wafaa Kadhim Jasim., (2017) Int. J. Res. Pharm. Sci., 8(3), 277-281

agranulocytosis and hepatotoxicity after treatment
with carbimazole. Annals of Pharmacotherapy, vol.
40, no. 11, 2006, pp. 2059-63.

Vlase, H. Lungu, G. cardiac disturbances in thyrotoxico-
sis diagnosis, incidence, clinical features and man-
agement, endocrinology, vol. 29, 1991, pp. 155-60.

Waxman, D.J. Role of metabolism in the activation of
dehydroepiandrosterone as a peroxisome prolif-
erator. Journal of Endocrinology, vol.150, 1996, pp.
129-147.

Woeber, KA. Methimazole-induced hepatotoxicity.
Endocrine Practice, vol. 8, 2002, pp. 222-224.

Yu, BP. Aging and oxidative stress: modulation by die-
tary restriction. Free Radical Biology and Medicine,
vol. 21, 1996, pp. 651-668.

Zbucki, R. Winnicka, M. Sawicki, B. Szynaka, B. An-
drzejewska,A. Puchalski, Z. Alteration of parafollicular
(C) cells activity in the experimental model of hypo-
thyroidism in rats. Folia histochemica et cytobiologi-
ca, vol.45, no. 2, 2007, pp. 115-21.

281



	Wafaa Kadhim Jasim
	ABSTRACT
	INTRODUCTION
	MATERIALS and METHODES
	RESULTS and DISCUSSION
	Table1 : The Effect of Carbimazol Alone and in Combination with DHEA on Thyroid Function Hormones Concentration in Serum of Male Mice (Means ± Standard error)
	Table2 : The Effect of Carbimazol Alone and in Combination with DHEA on some biochemical Levels in Male Mice (Means ± Standard Error)
	Table 3: The Effect of Carbimazol Alone and in combination with DHEA on lipid profile of Male Mice (Means ± Standard Error)
	REFERENCES

