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Abstract

The objective of the current study is to evaluate the protective role of Saliva officinalis extract against
carbimazole that induce hypothyroidism. Experimental albino rats were divided into four groups, first
group considered as a control group. While other three groups administrated Saliva officinalis extract,
carbimazole and Salvia officinalis extract and carbimazole respectively. Rats were scarified at the end of
experimental and blood samples collected. T4, T3 and TSH levels were assayed and data underwent
statistical analysis. Results showed that T4 and T3 levels significantly increased in rat’s administrated
Saliva officinalis extract compared to the control group. While carbimazole significantly reduced these
hormones in comparison with other groups. On the other hand, treatment rats with Salvia officinalis
and carbimazole increase T3 and T4 significantly. TSH significantly elevated in rats treated with
carbimazole compared to groups treated with Saliva officinalis, carbimazole and Saliva officinalis
respectively. It’'s concluded that Salvia officinalis reduced effects induced by carbimazole in thyroid
function.
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Introduction

Thyroid hormones have important role in
normal development, particularly
development of central nervous system also
act to maintain metabolic homeostasis.
Hypothyroidism is the most common thyroid
disorder, it result from iodine deficiency,
autoimmune and pituitary and

hypothalamus failure [1].Patients with
hypothyroidism revealed memory
impairment and depression [2].

Hypothyroidism can also affects bone grow
[3] in addition, low thyroid activity may
affects several process which cause
pathogenesis of cardiovascular disease,
beyond effects on lipoproteins [4].

Hypothyroidism 1is subnormal thyrotropin
level with increased T3 or T4 [5]. The most
common type of hypothyroidism is Graves'
disease and the others are solitary toxic
adenoma and toxic mutltinodular goiter [6].
Carbimazole is the drug which used in
treatment of hyperthyroidism [7].
Carbimazole can cause complication such as
hepatotoxicity and jaundice [8].
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Therapeutic dose of during pregnancy and
lactation resulted in changes of thyroid
microstructure in newborns [9].Saliva
officinalis is a member of lamiaceae family,
however it has a long history of culinary and
medicinal uses [10]. Aqueous extraction of
Saliva  officinalis  contains  diterpens,
flavonoids, phenolic acids and volatile fatty
acids [11]. Saliva officinalis is used for
treatment of Alzheimer’s disease [12], also
has antibacterial activity [13].

In addition, Salvia officinalis has beneficial
effect in diabetic patients [14], and it has
anti-inflammatory properties [15], Nicotinic
activity [16] and anticancer [17].Salvia
officinalis improve memory and cognitive
function [18] and antioxidant activity [19].

Salvia officinalis prevents induced cardiac
and toxicity [20].also has protective effect in
liver and kidney in rats [21]. The present
study was performed to evaluate the role of
Salvia officinalis in thyroid function in rats
treated with carbimazole.
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Materials and Methods
Laboratory Animals

Twenty albino male rats, weighing 120- 140 g
with age 10-12 weeks were used in the
current study. Rats were kept under
standard laboratory condition. At
temperature (22+2) C° and lighting cycle (12-
12 hr/ day) and were left for two weeks before
the experiment for acclimation .Rats were
given standard diet and water ad libitum.

Preparation of Saliva officinalis extract

Salvia officinalis extract was prepared by
adding 200 ml of boiling water on 4 g of dried
plant and allowing sleeping for 5 minutes
according to [22].

Carbimazole Preparation

Carbimazole was obtained from chemical
industries development company, Egypt .Ten
mg of Carbimazole tablets was dissolved in
100 ml distilled water to obtain concentration
(0.1) mg/ml .Carbimazole was given to rats in
dose 0.05 mg/kg by using stomach tube.

Experimental Design

Rats were randomly divided into four groups,
five rats in each group:

Control group: rats were given drinking
water for 14 days.

Group I. rats were given Salvia officinalis
extract instead of drinking water for 14 days.

Group II: carbimazole was given orally at
dose 0.05 mg/kg for 14 days.

Group II: rats were administrated with
carbimazole orally at dose 0.05 mg/kg then
given Salvia officinalis extract for 14 days.

Collection of Samples and Hormonal
Assay

Blood samples were obtained by heart
puncture. Sampels centrifuged at 3000 rpm
for 15 minutes. Sera were kept in -20 C° until
use .Serum T3, T4 and TSH levels were
estimated by wusing kits produced by
Biomerieux, France.

Statistical Analysis

All data were expressed as means + standard
Error; data were analyzed by one-way-
analysis of variance. The statistical analysis
performed by using SPSS (version 20). P
value (< 0.05) was determined for evaluating
the significant differences.

Results

Statistical analysis showed that thyroid
hormones T3 and T4 significantly (p < 0.05)
increased in rats which administrated Salvia
officinalis extract. Compared to a control
group. As observed in Table (1) there was
significant (p < 0.05) decreased in T3 and T4
level in group treated with carbimaziole
compared to other group.

Regarding effect of Salvia officinalis in rats
which administrated with carbinazole,
results reveals significant (p < 0.05) increase
in T3 and T4 levels in comparison with
group treated with carbimazole.(Table,l1;
Figures 1 and 2) On the other hand, TSH
level significantly (p < 0.05) decreased in
group treated with carbimazole in
comparison with a control group, while TSH
level significantly increased in rats treated
with both Salvia officinalis extract and
carbimazole compared to rats treated with
carbimazole only (Table,1 Figure3).

Table 1: levels of T3, T4 and TSH in rats treated with Salvia officinalis and carbimazole

Group T3 ng/ml T4 ng/ml TSH pIU / ml

Control 0.67+0.014 (a) 21.56+ 1.48 (a) 0.017+ 0.002 (ac)
Group I 0.82+0.029 (b) 28.23+ 1.14 (b) 0.014+ 0.002 (a)
Group II 0.53+0.026 (c) 13.43+ 1.12 (¢) 0.019+ 0.001 (be)
Group 111 0.730.031 (a) 18.50+ 0.55 (a) 0.013% 0.0015 (a)

All data represented as mean + S.E.
Different letters refer to significant differences (p < 0.05)
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Figure 1: level of T3 in rats treated with Salvia officinalis extract and carbimazole

©2009-2019, JGPT. All Rights Reserved

622




lhsan Raisan Ibrahim et. al. | Journal of Global Pharma Technology | 2019| Vol. 11| Issue 09 (Suppl.) |621-625

30

25

15

T4 ng/ml

10 -

control Group |

Group Il Group lll

Figure 2: level of T4 in rats treated with Salvia officinalis extract and carbimazole
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Figure 3: level of TSH in rats treated with Salvia officinalis extract and carbimazole

Discussion

In the present study, there was significant
decrease in the level of thyroid hormones
following administration of carbimazole for
14 days. Carbimazole is an anti-thyroid drug,
which reduce the formation of thyroid
hormones, it was reported that carbimazole is
converted to methimazole which inhibits
activity of thyroid peroxidase [23, 24]
indicated that methimazole keeps thyroid
peroxidase from iodinating tyrosin, thus
reducing levels of T3, T4 [25].

Reported that treatment of rabbils with
carbimazole decreased the distribution of
thyroglublin inside thyroid follicles, thus
reducing thyroid hormones biosynthesis. On
the other hand, reduced throid hormones
may be resulted from carbimazole Induced
oxidative stress [26]. Mentioned that
carbimazole may increase lipid peroxidase in
thyroid gland. In addition, hypothyroidism
accompanied with disturbance in antioxidant
defense system, and this represented in
reduced antioxidants and elevated
malondialdehyde MDA [27, 28] indicated that
oxidative stress was correlated with
genotoxicity that resulted in tissue damage.
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These studies above, agree with the results of
current study represented in T3 and T4 level
in rats treated with carbimazole .On the
other hand, thyroid stimulating hormones
TSH significantly decreased in rats enriched
with Salvia officinalis extract. Regarding
effect of Saliva officinalis, there was
significant elevation in T3 and T4 level
compared to other groups [29].

Concoluted that Salvia officinalis has
stimulating increase T3 and T4 level in rats
with the present study. On the other hand,
Salvia officinalis has scavenging activity
against reactive oxygen species and inhibits
lipid peroxidase [30].Rats administrated with
Salvia officinalis led to improvement in
superoxide dismutase SOD, catalase and
glutathione GSH level, resulting increase
in antioxidant activity [18, 31] mentioned
that flavonoids of Salvia officinalis had
high antioxidant activity, therefore Salvia
officinalis scavenging free radicals.

The accumulation of Salvia officinalis
radicals result in alteration 1in gene
expression of antioxidant enzyme [32].
Oxidative stress was correlated with

genotoxicity that resulted in tissue damage.

623



lhsan Raisan Ibrahim et. al.| Journal of Global Pharma Technology | 2019]| Vol. 11| Issue 09 (Suppl.) |621-625

On the other hand Salvia officinalis
possessed antioxidant protection by increase
the resistency of liver cells against induced
oxidative stress in rats [33]. In addition, [34]
reported that Salvia officinalis has chemo
protective role against genotoxins. Salvia
officinalis reduced oxidative damage by
carbimazole resulting in improvement T3 and
T4 level in the current study.

References

1. Goodman & Gilman (2006) Pharmacologic
Basis of Therapeutics Chapter 56. Thyroid and
Anti-thyroid Drugs-11th Ed.

2. Lass P, Slawek J, Derejko M, Rubello D (2008)
Neurological and psychiatric disorders in
thyroid dysfunctions. The role of nuclear
medicine: SPECT and PET imaging. Minerva
Endocrinol., 33: 75-84.

3. Ahmed M, Sarwar M, Ahmed I, Qureshi GA,
Makhdoom A, Parvez SH (2007) Effect of
carbimazole induced hypothyroidism and
thyroxine replacement on the growth of the
long bones in albino rats of different age
groups. Neuroendocrinology letters, 28(4): 484-
488.

4. Van Tienhoven-Wind L, Dullaart R (2015)
Low-normal thyroid function and novel
cardiometabolic biomarkers. Nutrients, 7(2):
1352-13717.

5. Wang C, Crapo LM (1997) The epidemiology of
thyroid disease and implications for screening.
Endocrinol Metab Clin North Am, 26: 189-218.

6. Weetman AP (2000) Graves’ disease. New
England Journal of Medicine, 343: 1236-12438.

7. Saker S, Mahran H, Nofal A (2012) Effect of
selenium on carbimazole induced
histopathological and histochemical alterations
in prostate in albino rats. American j. of
Medicine and Medical science, 2 (1): 5-11.

8. Vilchez FdJ, Torres I, Garcia-Valero A, Lpez
Tinoco C, De Los Santos A, Aguilar-Diosdado
M (2006) Concomitant a granulocytosis and
hepatotoxicity after treatment with
carbimazole. Ann. Pharmacother, 40(11):2059-
2063.

9. Zaidi TM, Khan AA, Hasan BM, Faruqi AN
(2004) Carbimazole induced thyroid histopathy
in albino rats during development. J. Anat.
Soc. India, 53(2): 14-17.

10. Nunthaboot N, Lugsanangarm K, Kokpol S,
Abd-Elazem IS.(2013) Binding mode prediction
of biologically active compounds from plant
Salvia Miltiorrhiza as integrase inhibitor.
Bioinformation., 9: 426-31.

©2009-2019, JGPT. All Rights Reserved

Conclusion

Salvia officinalis has stimulating and
protection activity in thyroid gland activity,
also reduced the hypothyroid induced by
carbimazole.

11. Miliauskas G, Venskutonis PR, Van Beek T
(2004) Screening of Radical Scavenging
Activity of Some Medicinal and Aromatic Plant
Extract. Food Chemistry, 85: 231-237.

12. Luvone T, DeFilippis D, Esposito G, D’Amico
A, Izzo A (2006) The spice sage and its active
ingredient rosmarinic acid protect PC12 cells
from amyloid-beta peptide-induced
neurotoxicity. J. Pharmacol. Exp. Ther., 317:
1143-9.

13. Longaray Delamare AP, Moschen-Pistorello IT,
Artico L, Atti-Serafini L, Echeverrigaray S
(2007) Antibacterial activity of the essential
oils of Salvia officinalis L. and Salvia triloba L.
cultivated in South Brazil. Food Chem.,
100(2):603-8.

14. Behradmanesh S, Derees F, Rafieian-kopaei M
(2013) Effect of Salvia officinalis on diabetic
patients. Journal of renal injury prevention,
2(2): 51.

15. Moretti MDL, Satta M, Peana AT (1997) A
study on anti-inflammatory and peripheral
analgesic action of Salvia sclarea oil and its
main components. J. Essen. Oil Res., 9: 199-
204.

16. Wake G, Court J, Pickering A, Lewis R,
Wilkins R, Perry E (2000) CNS acetylcholine
receptor activity in European medicinal plants
traditionally used to improve failing memory.
J. Ethnopharmacol., 69: 105-114.

17. Xavier CP, Lima CF, Fernandes-Ferreira M,
Pereira-Wilson C (2009) Salvia fruticosa,
Salvia officinalis and rosmarinic acid induce
apoptosis and inhibit proliferation of human
colorectal cell lines: the role in MAPK/ERK
pathway. Nutr. Cancer, 61(4): 564-571.

18. EL-Kholy WM, EL-Habibi EM, Mousa AT
(2010) Oxidative Stress in Brains of Male Rats
Intoxicated ~With  Aluminum and the
Neuromodulating Effect of Some Forms of
Sage (Salvia officinalis) Journal of American
Science, 6(12):1283-1297.

19. Al Chalaby SM, H Shukry, HM Mahmood RI,
Khalid LB (2016) Effect of Salvia officinalis L.
(Sage) Aqueous extract on Liver and Testicular

624



20.

21.

22.

23.

24.

25.

26.

217.

lhsan Raisan Ibrahim et. al.| Journal of Global Pharma Technology | 2019]| Vol. 11| Issue 09 (Suppl.) |621-625

Function of Diabetic Albino Male Rats. Journal
of University of Babylon, 24(2): 390-399.

Ahmed OM, Ashour MB, Asran AM, Ali AA
(2017) Assessment of the Preventive Effects of
Salvia officinalis and Ruta graveolens thanolic
Extracts on Chlorpyrifos- and Methomyl-
induced Testicular and Cardiac Toxicities in
Albino Rats. American Journal of Medicine
and Medical Sciences, 7(7): 287-301

Ibrahim IR, Wali JK (2014) The efficiency of
Salvia officinalis to reduce the biochemical and
immunological effects induced by manganese

chloride in rats. European Scientific Journal,
ESJ, 10: 21.

Lima CF, Andrade PB, Seabra RM, Fernandes-
Ferreira M, Wilson CP (2005) The drinking of
a Salvia officinalis infusion improves liver
antioxidant status in mice and rats” J.
Ethnopharmacol., 97: 383-389.

Abraham P, Avenell A, Park CM, Watson WA,
Bevan JS (2005) A systemic review of drug
therapy for Graves hyperthyroidism. Eur. J.
Endocrinol., 153: 484-98.

Kota SK, Meher LK, Kota SK, Jammula S,
Modi KD  (2013)“Carbimazole  induced
cholestatic hepatitis in Graves' disease; Indian
journal of Endocrinology and metabolism,
17(2): 326-328.

Hossain AO (2019) Carbimazole and its effects
on thyroid gland of female rabbits. Journal of
Pharmaceutical Sciences and Research, 11(4):
1610-1613.

Joanta AE, Clichici S, Filip A, Daicoviciu D
(2005) lodideexcess induces oxidative stress in
blood and in thyroid gland. University of
Bristol. J. Physiol., 567P PC52.

Torun AN, Kulaksizoglu S, Kulaksizoglu M,
Pamuk BO, Isbilen E, Tutuncu NB (2009)
Serum total antioxidant status and lipid
peroxidation marker malondialdhyde levels in
overt and subclinical hypothyroidism. Clinical
Endocrinology, 70 (3): 469-474.

©2009-2019, JGPT. All Rights Reserved

28.

29.

30.

31.

32.

33.

34.

SivaKumar V, Niranjali Devaraj S (2006)
Protective effect of Plumbago zeylanica against
cyclophosphamide-induced genotoxicity and
oxidative stress in Swiss albino mice. Drug
Chem. Toxicol., 29: 279-288.

Mirazi N, Abdolmaleki N, Mahmoodi M (2013)
Study of Salvia officinalis hydroethanolic
extract on serum thyroid hormone levels in
hypothyroid male rat. Avicenna Journal of
Clinical Medicine, 19(4): 27-35.

Farhoudi M, Ghodratizadeh S, Ghodratizadeh
S (2011) Effects of Salvia officinalis extract on
carbon tetrachloride induced hepatotoxicity.
Glob Vet., 7(4): 353-7.

Miura K, Kikuzaki H, Nakatani N (2002)
Antioxidant Activity of Chemical omponents
from Sage (SalviaOfficinalisis L.) and Thyme
(Thymus wvulgaris L.) Measured by the Oil
Stability Index Method. J. Agric. Food Chem.,
50(7): 1845-1851.

Zhang HdJ, Zhao W, Venkataraman S, Robbins
MEC, Buettner GR, Kregel KC, Oberley LW
(2002) Activation of matrix metalloproteinase-
2 by over expression of manganese superoxide
dismutase in human breast cancer mcf-7 cells
involves reactive oxygen species. J. Biolog.
Chem,, 277: 2919.

Horvathova E, Srancikova A, Regendova-
Sedlackova E, Melusova M, Melus V, Netriova
J, Kozics K (2015) Enriching the drinking
water of rats with extracts of Salvia officinalis
and Thymus vulgaris increases their
resistance to oxidative stress. Mutagenesis,
31(1): 51-59.

Alkan FU, Gursel FE, Ates A, Ozyurek M,
Guclu K, Altun M (2012) Protective effects of
Salvia officinalis extract against
cyclophosphamide-induced genotoxicity and
oxidative stress in rats. Turkish Journal of
Veterinary and Animal Sciences, 36(6): 646-
654.

625



