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Abstract :

This study aims to investigate the plant extracts of rosemary and curcumin, which may be of 
great importance in regulating thyroid hormones after inducing hyperthyroidism and hypothyroid-
ism by levothyroxine and carbimazole, respectively, in female rats. the present study showed there 
is significant different (p<0.05) between effect of low and high of levothyroxine and carbimazole 
concentrations at 21 and 35 days on TSH, T3, T4 levels, where it found the low and high concentra-
tion of levothyroxine lead to decrease level of TSH after 35 and 21 days than control, respectively, 
and increase levels of T3 after 21 days than control, compared to 35 days than controls. No signifi-
cant different (p>0.05) on levels of TSH by levothyroxine compared to significant different (P<0.05) 
on levels of T3 at 21 days. The concentrations of T4 significantly decreased at 21 days and 35 days 
versus low concentration 21 days and 35 days, and significant decrease of T3 at 35 days only, versus 
low concentration at 35 days. Finally, we found there is significant different (p<0.05) effect of low 
and high concentration of carbimazol on levels of  TSH, T4, and T3 at 21 days and 35 days , where 
the high concentration of carbimazole on scored highest effect on levels of TSH, T4, and T3. The 
rosemary 2 and curcumin 2 extracts scored the highest increase in levels of T4 in 4 weeks than Hy-
pothyroidism, and 8 weeks than Hypothyroidism, T3 in 4 weeks than hyperthyroidism, and 8 weeks 
than Hypothyroidism, and decrease in levels of TSH, in 4 weeks than Hypothyroidism, and 8 weeks 
than Hypothyroidism. In contrast, no significant differences (p>0.05) appeared between levels of 
TSH, T4, and T3 at different times (4-8 weeks) for all extracts. 

Conclusion: It can be concluded that different concentrations of rosemary and curcumin extracts 
are beneficial in treating patients with both hypothyroidism and hyperthyroidism during regulation 
levels of TSH, T3, and T4 during several biological pathways such as; anti-inflammatory, antioxi-
dant, anti-proliferative, apoptosis, angiogenesis, cell cycle and metastasis. 

Keywords: Thyroid gland, Hyperthyroidism, Hypothyroidism, Levothyroxine, Carbimazol, 
Curcumin, Rosemary.
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مستخلص
تنظيم  في  كبيرة  أهمية  ذات  تكون  قد  والتي  والكركمين  الجبل  لإكليل  النباتية  المستخلصات  دراسة  إلى  الدراسة  هذه  تهدف 
هرمونات الغدة الدرقية بعد إحداث فرط نشاط الغدة الدرقية وقصور الغدة الدرقية عن طريق الليفوثيروكسين والكاربيمازول 
والعالية  المنخفضة  التراكيز  تأثير  بين   )P<0.05( معنوي  اختلاف  الحالية وجود  الدراسة  أظهرت  الجرذان.  إناث  التوالي في  على 
للليفوثيروكسين والكاربيمازول عند 21 و 35 يوماً على مستويات  T3 ،TSH و T4، حيث وجد أن التراكيز المنخفضة والمرتفعة  
لليفوثيروكسين تؤدي إلى انخفاض مستوى TSH بعد 35 و21 يومًا مقارنة بالسيطرة، على التوالي، وزيادة مستويات T3 بعد 21 
يومًا اكثر من السيطرة بالمقارنة مع35 يوما اكثر من السيطرة. لا يوجد اختلاف معنوي )P>0.05( في مستويات TSH بواسطة 
الليفوثيروكسين مقارنة بفرق معنوي )P<0.05(  بمستويات T3 عند21 يومًا. انخفضت معنوياً تراكيز T4 عند 21 يوماً و35 يوماً 
مقابل التركيز المنخفض في 21 يوماً و35 يوماً، كما انخفض معنوياً T3 عند 35 يوماً فقط مقابل التركيز المنخفض عند 35 يوماً. 
وأخيراً وجد أن هناك تأثيراً معنوياً )p<0.05( للتركيز المنخفض والعالي للكاربيمازول على مستويات TSH وT4 وT3 عند 21 يوماً 
و35 يوماً، حيث سجل التركيز العالي للكاربيمازول أعلى تأثير على مستويات هرمون T4 ،TSH، وT3. سجلت مستخلصات إكليل 
الجبل 2 والكركمين 2 أعلى زيادة في مستويات T4 في 4 أسابيع من قصور الغدة الدرقية، و8 أسابيع من قصور الغدة الدرقية، و
T3 في 4 أسابيع من فرط نشاط الغدة الدرقية، و8 أسابيع من قصور الغدة الدرقية، وانخفاض في مستويات TSH في 4 أسابيع من 
 ،T4 ،TSH بين مستويات )p>0.05( قصور الغدة الدرقية و 8 أسابيع من قصور الغدة الدرقية. في المقابل، لم تظهر فروق معنوية

وT3 في أوقات مختلفة )8-4 أسابيع( لجميع المستخلصات.
الذين  المرضى  مفيدة في علاج  الجبل والكركمين  إكليل  المختلفة من مستخلصات  التراكيز  أن  الاستنتاج  يمكن  الاستنتاج:   
يعانون من قصور الغدة الدرقية وفرط نشاط الغدة الدرقية خلال تنظيم مستويات  TSH وT3 و T4 خلال عدة مسارات بيولوجية 

مثل: مضاد للالتهابات، ومضاد للأكسدة، ومضاد للتكاثر، وموت الخلايا المبرمج، وتولد الأوعية، ودورة الخلية والانبثاث.
الكلمات المفتاحية: الغدة الدرقية، فرط نشاط الغدة الدرقية، قصور الغدة الدرقية، ليفوثيروكسين، كاربيمازول، الكركمين، اكليل الجبل.



372Effect of Rosemary and Curcumin on Thyroid Hormones 
in Female Rats  ......................... Farah Mahmood Shteeb  ,  Luma Qasim Ali  ,  Zainab Ismail Ibrahim

Introduction
Thyroid gland is one of major en-

docrine glands of the body responsible 
of creating the hormones, thyroxin and 
triiodothyronine which are essential 
for the proper organism development 
in particular for the nervous system 
and heart, normal growth and skeletal 
maturation (Luabi et al, 2019). Excess 
thyroid hormone causes hyperthyroid-
ism, which promotes a hypermetabolic 
state (Brent, 2008). Conversely, re-
duced thyroid hormone levels causes 
hypothyroidism, which is associated 
with hypometabolism (Brent, 2012).

Levothyroxine (LT4), synthetic 
thyroxine administrated orally, is a 
favorable treatment for patients with 
hypothyroidism. Moreover, it could 
be administered to repress pituitary 
production of thyroid-stimulating hor-
mone in cases of not poisonous mul-
tinodular goiter and diverse forms of 
neoplasia in the thyroid (Helfand et 
al.,1990). However, Levothyroxine 
has a limited curative index and sub-
jects patients to the risk of iatrogenic 
hyper- or hypothyroidism at a dos-
age just 25% more than usual, or that 
is more than the most favorable dose, 
depending on the patient’s serum level 

of TSH (Carr et al.,1988). Data from 
many investigations showed that Le-
vothyroxine induces hyperthyroidism, 
a “high level of thyroxine” in male rats 
at 0.5mg/kg intra-peritoneal injection 
or subcutaneously for successive 12 
days (Panda et al., 2007), ( Panda et 
al., 2014).

Carbimazole is an anti-thyroid med-
ication that is commonly used in pa-
tients with hyperthyroidism (Kota et 
al., 2013). Carbimazole is a pro-drug 
as after absorption it is converted to the 
active form, methimazole which pre-
vents the thyroid peroxidase enzyme 
from iodinating and coupling the tyro-
sine residues on thyroglobulin, hence 
reducing the production of the thyroid 
hormones T3 and T4 (Jasim, 2017). 

Rosemary (Rosmarinus officinalis) 
is a common aromatic evergreen shrub 
in many parts of the world. It has thera-
peutic properties and has been used in 
folk medicine as an oral preparation  
(AI-Sereiti, et. al.,1999), (Ribeiro et. 
al., 2015). 

Several medicinal applications for 
R. officinalis have been identified, such 
as treating disorders associated with 
nervous, endocrine, gastrointestinal, 
menstrual, hepatic, respiratory, and 
skin conditions (Begum et. al., 2013).
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Rosemary has antifungal, antiviral, 
antibacterial, anti-inflammatory, an-
titumor, antithrombotic, antinocicep-
tive, antidepressant, antiulcerogenic, 
and antioxidant activities (Ribeiro et. 
al., 2015), (Ojeda et. al., 2013). Owing 
to its diverse properties, rosemary has 
also been used widely in the food and 
cosmetics industries (Stefanovits et. 
al.,2003).

Turmeric (the common name of cur-
cumin) is cultivated in India and oth-
er parts of Southeast Asia. Curcumin 
shows anti-inflammatory, antioxidant, 
antimutagenic, and antimicrobial ac-
tivity. Many research investigations 
have been carried out with curcumin, 
the main active ingredient of turmeric, 
given its remarkable anti-inflammato-
ry, antioxidant, anticancer, and anti-
aging qualities (Morteza et al., 2017). 
In addition, curcumin’s effect on sev-
eral biological pathways, such as the 
apoptotic, anti-oxidant, anti-inflam-
matory, anti-proliferative, and meta-
static pathways, has demonstrated its 
relevance in thyroid gland problems. 
(Sahebkar et al., 2022) 

Material and method
Plants collection
Rosmarinus officinalis L., common-

ly known as rosemary, belongs to the 
Lamiaceae family. The genus Rosma-
rinus has been merged into the genus 
Salvia in a recent phylogenetic analy-
sis (UniProt. Taxonomy, 2020). Dry 
leaves of Rosmarinus officinalis were 
collected from local markets in Bagh-
dad, Iraq. 

The plants identified by Dr. Sukey-
na Abaas Aliwy Department of Biol-
ogy/ College of Science /University of 
Baghdad. Each sample was air-dried in 
the shade and ground in a blender to 
produce small pieces, which were then 
saved in glass containers at room tem-
perature in a dry and dark location.

Curcumin was used in this study as 
a ready-made extract (NOW Supple-
ments, turmeric curcumin, derived 
from turmeric root extract, 95% Cur-
cuminoids, herbal supplement, 60 Veg 
Capsules) was purchased from a local 
Pharmacy in Baghdad, Iraq.

Preparation of an Aqueous Plants 
Extracts

The Soxhlet apparatus ISOLAB 
NS29-32 (Merck KGaA, Darmstadt, 
Germany) was utilized for the extrac-
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tion process. Water, 30% aqueous 
methanol (SE 30% MeOH), 50% aque-
ous methanol (SE 50% MeOH), and 
50% aqueous ethanol (SE 50% EtOH) 
were the solutions used as the solvent. 
(SE H2O). Each plant’s aqueous ex-
tract was prepared differently depend-
ing on the parts of the plant (Harborne, 
1984). The extracts were kept in the 
fridge until they were needed. After 
the sample and solvent are added to the 
device, the solvent is heated to remove 
the solid particles from the material. 
The liquid that is produced is filtered 
and absorbed. The solvent’s heating 
does not harm the substance, produc-
ing a more concentrated sample (Al-
Naqqash, 2013). 

 Laboratory animals 
One hundred and eighty (180) adult 

female albino rats weighing 165-185 
gm and aged 8-10 weeks were ob-
tained from the animal house labora-
tory of the Biotechnology Research 
Center, AL- Nahrain University. They 
were kept for one week for adaptation 
before starting the treatment under the 
controlled temperature conditions (25 
± 2ºC ). Animals were provided with 
water and a standard pellet diet daily. 

Study Design
In this experimental study, after an 

adaptation period of one week, A total 
of 180 healthy albino adult female rats 
were divided into three main groups 
each of 60 rats, according to the peri-
ods of exposure, which were (21 and 
35) days as follows: 

Group 1 (control) received distilled 
water only.
Group 2 (levothyroxine group) re-
ceived levothyroxine in two differ-
ent concentrations (2, 4 mg\ kg) 
(Ferreira et al.,2007), respectively 
in two periods of 21, 35 days to cre-
ate hyperthyroidism.
Group 3 (carbimazole group) re-
ceived Carbimazole (2.5, 5 mg\ kg) 
(El-Bakry et al.,2010), respectively 
in two periods of 21, 35 days to cre-
ate hypothyroidism.
Animals of groups 2 and 3 follow up 

the concentration of thyroid hormones 
(T3, T4, and TSH) through different 
periods.  At the end of the period, scari-
fied half the number (n=30) of animals 
to examine the physiological changes 
in the thyroid gland.

The other half number (n=30) of the 
animals were divided into subgroups 
to be treated with plant extraction of 
rosemary and curcumin with two dif-
ferent concentrations (150,200 mg/ 
kg) (100,150 mg/Kg) respectively in 
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two periods (4, 8) weeks as follows:
Group A (n=15) received levothy-
roxine and rosemary with low and 
high concentration in periods of 4 
and 8 weeks.
Group B (n=15) received levothy-
roxine and curcumin with low and 
high concentrations in periods of 4 
and 8 weeks.
Group C (n=15) received carbim-
azole and rosemary with low and 
high concentrations in periods of 4 
and 8 weeks.
Group D (n=15) received carbim-
azole and curcumin with low and 
high concentrations periods of 4 and 
8 weeks. 
Collection of Blood Samples
Using a medical syringe, five milli-

liters (ml) of blood was collected di-
rectly from each rat’s heart by a cardi-
ac puncture. To collect serum (0.5–1.0 
ml), each blood sample was placed in 
a tube containing a gel-free anticoagu-
lant. The tubes were then centrifuged 
at 3000 rpm for 15 minutes. The serum 
was then kept at −20 °C until it was 
needed (Cheng, 2002).

Biochemical Analysis
The ELISA technique was used to 

measure the levels of thyroid-stim-
ulating hormone (TSH) (use Elab-

science kit, USA), triiodothyronine 
(T3) (O’Neil, 2001), thyroxine (T4) 
(Wagner et al., 2008) (use AccuBind 
kit, USA).

Statistical Analysis
The Statistical Analysis System 

SAS (2012) program was used to affect 
different factors in study parameters 
(ANOVA). The least significant differ-
ence test was used to significantly com-
pare the means in this study. Results 
were expressed in terms of mean ± SE 
or percentage (%) of case frequency. 
The data were examined for multiple 
comparisons after one-way analysis of 
variance (ANOVA), using the Fisher 
test or t-test. Regression analysis was 
then performed using analysis of com-
bined variance (ANCOVA). Stat view 
5.0 was used to conduct all of the ex-
periments. When p < 0.05 was reached, 
the differences were considered signif-
icant.

Results and discussion
Effect of levothyroxine on thyroid 

hormones
Results of the present study showed 

there is a significant difference (p<0.05) 
between the effect of low and high le-
vothyroxine concentrations at differ-
ent times (21 and 35 days) on TSH 
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and T3 levels, where it found the low 
and high concentrations of levothyrox-
ine lead to little decrease level of TSH 
after 21 days (6.6±0.3 and 4.9±0.4 ) 
than control (9.8±0.4), compared to 35 
days (5.3±0.3 and 3.2±0.4) than con-
trols (9.5±0.4). However, there were 
little increase levels of T3 after 21 
days (3.1±0.2 and 3.8±0.3) than con-
trol (2.5±0.1), compared to 35 days 
(4.1±0.3 and 5.3±0.4 ) than controls 
(2.7±0.1). In contrast,  did not find a 
significant difference (p>0.05) effect 
of low and high concentrations of le-
vothyroxine on levels of T4, but there 
is a significant difference (P<0.05) ef-
fect between low and high concen-
trations of  levothyroxine on levels of  
T3 (3.1±0.2  and 3.8±0.3) at 21 days 
(table 1).

Table 1; E
ffect of different concentrations of levothyroxine on levels 

of thyroid function test
s during different tim

es in rats.

G
roups 

T
SH

T
4

T
3

21 days
35 days

P value
21 days

35 days
P value

21 days
35 days

P value

C
ontrol

9.8±0.4a
9.5±0.4a

P>
0.05

4.3±0.3b
4.6±0.3b

P>
0.05

2.5±0.1b
2.7±0.1b

P>
0.05

levothyroxine  Low
6.6±0.3b

5.3±0.3b
P<0.05*

5.6±0.4a
6.0±0.4a

P>
0.05

3.1±0.2b
4.1±0.3a

P<0.05*

levothyroxine  -H
igh

4.9±0.4b
3.2±0.4b

P<0.05*
6.7±0.4a

7.2±0.4a
P>

0.05
3.8±0.3a

5.3±0.4a
P<0.05*

Sm
all different letters refer to significant different (p<

0.05).
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The main indication of thyroid hor-
mone insufficiency, hypothyroidism, 
is the amount of blood TSH in the cir-
culation. The pituitary secretes more 
TSH when the thyroid hormone re-
sult is unusually low. It’s important to 
note that this relationship is nonlinear; 
for example, a half drop in circulat-
ing free T4 (FT4) might cause a 100-
fold rise in TSH secretion (Kahaly and 
Gottwald-Hostalek, 2022). Because of 
this, the primary diagnostic tool for hy-
pothyroidism is the serum TSH level, 
with the addition of additional thyroid 
hormone values for confirmation (He-
gedüs et al., 2022). Serum TSH values 
over an assay-specific reference range 
found in a group thought to be free of 
thyroid disease are suggestive of the 
existence of a population thought to 
be free of thyroid dysfunction has a 
level of serum TSH above a reference 
range specific to the assay, which in-
dicates the presence of hypothyroid-
ism; a condition known as “subclinical 
hypothyroidism” occurs when thyroid 
hormone levels are normal but serum 
TSH is elevated (Wilson et al., 2021).

A previous study showed levothy-
roxine (LT4), a synthetic form of T4, 
is the basis of hormone replacement 
therapy for the treatment of overt hy-

pothyroidism, it was shown that most 
patients with hypothyroidism can suf-
ficiently restore their thyroid function 
by carefully adjusting the dose of LT4 
over time to bring TSH, T3, and T4 
back within the reference range. (Ka-
haly and Gottwald-Hostalek, 2022). 
These findings were similar to con-
ducted research that showed the reg-
ulated doses of levothyroxine (LT4) 
play a major role in regulation levels 
of TSH, T3, and T4 in hypothyroidism 
patients within normal ranges. 

Chaker et al., (2022) mentioned 
about 90% of hypothyroidism patients 
were discovered after treatment with 
levothyroxine (LT4) at different doses 
and during various times. This drug 
kept the levels of TSH, T3, and T4 at 
normal levels.

Salas-Lucia and  Bianco, (2022) 
showed In most tissues (except the brain 
and pituitary gland), the triiodothyro-
nine (T3) level accurately describes 
thyroid hormone (TH) signaling and 
reflects circulating T3 levels. The wor-
rying potential that TH signaling in le-
vothyroxine (LT4)-treated individuals 
may not be normalized in most tissues 
is raised because blood T3 levels may 
not be fully restored in these patients. 
Physicians may think about how ben-
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eficial it could be to measure blood T3 
levels to track how well LT4 treatment 
is working. The goal of the next clini-
cal trials should be to correlate serum 
T3 levels with clinical outcomes.

The current standard of care for the 
treatment of hypothyroidism is levo-
thyroxine (LT4) monotherapy, titrated 
to normalize the circulating level of 
TSH, T3, and T4. Future studies will 
certainly improve this thyroid therapy 
is certain to be improved by future 
study.

Effect of carbimazole on Hyper-
thyroidism

Results of the present study showed 
there is a significant difference (p<0.05) 
between the effect of low and high car-
bimazole concentrations at different 
times (21 and 35 days) on TSH lev-
els. Where it found the low and high 
concentrations of carbimazole lead 
to little decrease level of TSH after 
21 days (15.2±0.6 and 20.4±0.7) than 
control (9.8±0.4), compared to 35 days 
(18.5±0.5  and 26.3±1.1) than con-
trols (9.5±0.4). Additionally, the high 
concentration of carbimazole led to a 
significant increase in TSH at 21 days 
(20.4±0.7) and 35 days (26.3±1.1) 
versus low concentration 21 days 

(15.2±0.6 ) and 35 days (18.5±0.5),  and 
significant decrease of T4  at 21 days 
(2.9±0.2) and 35 days (2.4±0.1) versus 
low concentration 21 days (3.8±0.3) 
and 35 days (3.4±0.2) ), and signifi-
cant decrease of T3 at 35 days only 
(1.4±0.05), versus low concentration 
at 35 days (1.6±0.07). Finally, there is 
a significantly different (p<0.05) effect 
of low and high concentrations of car-
bimazole on levels of  TSH, T4, and T3 
at 21 days and 35 days, where the high 
concentration of carbimazole scored 
the highest effect on levels of TSH, T4, 
and T3 (table 2). 
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Docrat et al., (2021) showed that car-
bimazole plays an important role in treat-
ing patients with hyperthyroidism during 
increased levels of TSH and decreased 
levels of T3 and T4 and put within normal 
range. These results were matched with 
the conducted study. Sultana et al., (2022) 
showed that carbimazole leads to regula-
tion levels of TSH, thyroid hormones, and 
anti-oxidants (eg; SOD, MDA, GPx) in 
patients with hyperthyroidism and put it 
with normal values. 

Usman et al., (2021) mentioned a single 
dose of carbimazole is considered efficient 
in treating hyperthyroidism than several 
doses. These results were not compatible 
with to present findings that showed the 
different concentrations and various doses 
of carbimazole are preferred in hyperthy-
roidism therapy. Therefore, we suggest 
using two doses with different concentra-
tions and times of carbimazole to increase 
the efficiency drug in increasing levels of 
TSH in patients with hyperthyroidism.

According to the previous study, treat-
ing primary hypothyroid female patients 
with carbimazole in addition to levothy-
roxine (LT4) raises serum T3, improves 
LT4 tolerance, and lessens sadness. To val-
idate these results and establish the right 
dosages for this regimen in various sce-
narios, larger randomized trials are need-Ta
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ed. The target tissues of the hormones 
produced by the hypothyroidism gland 
are also included in the pathophysiolo-
gy of the condition. Therefore, expect-
ing patient satisfaction with merely se-
rum TSH normalization is insufficient. 
(Elfayoumy et al., 2017).

Effect of rosemary and curcumin 
extractson levels of thyroid function 
tests during different times in rats 
with Hypothyroidism

Results of the present study showed 
there are significant differences (p<0.05) 
between TSH, T3, and T4 levels among 
different concentrations of rosemary and 
curcumin extracts during 4 and 8 weeks 
in rats with hyperthyroidism. We noticed 
the rosemary 2 and curcumin 2 extracts 
scored the highest increase in levels of 
T4 in 4 weeks (3.3±0.21 and 4.3±0.32) 
than Hypothyroidism (2.3±0.12), and 8 
weeks (3.8±0.27  and 4.6±0.36) than Hy-
pothyroidism (1.9±0.09), T3 in 4 weeks 
(1.8±0.1and 1.9±0.11) than hyperthyroid-
ism (1.5±0.07), and 8 weeks (1.9±0.11 
and 2.1±0.13) than Hypothyroidism 
(1.5±0.8), and decrease in levels of TSH,  
in 4 weeks (13.9±0.7 and  12.1±0.7) 
than Hypothyroidism (25.4±0.5), and 8 
weeks (12.6±0.7 and 10.4±0.6) than Hy-
pothyroidism (28.5±0.5)). In contrast, 
no significant differences (p>0.05) ap-

peared between levels of TSH, T4, and 
T3 at different times (4-8 weeks) for all 
extracts (table 3).

Table 3; E
ffect of rosem

ary and curcum
in extractson levels of thyroid function test

s during different tim
es 

in rats w
ith H

ypothyroidism

G
roups

T
SH

T
4

T
3

4-w
eek

8-w
eek

P.value
4-w

eek
8-w

eek
P.value

4-w
eek

8-w
eek

P.value
C

ontrol 
10.0±0.5d

10.4±0.7d
P>

0.05
4.5±0.22a

4.6±0.23a
P>

0.05
2.9±0.08a

3.0±0.09a
P>

0.05
H

ypothyroidism
 

25.4±0.5a
28.5±0.5a

P>
0.05

2.3±0.12c
1.9±0.09c

P>
0.05

1.5±0.07c
1.5±0.8c

P>
0.05

R
ose C

onc.1
16.9±0.6b

14.5±0.6b
P>

0.05
3.0±0.18b

3.5±0.23b
P>

0.05
1.7±0.09c

1.8±0.1c
P>

0.05
R

ose C
onc.2

13.9±0.7c
12.6±0.7c

P>
0.05

3.3±0.21b
3.8±0.27b

P>
0.05

1.8±0.1b
1.9±0.11b

P>
0.05

C
ur C

onc.1
14.1±0.6c

12.2±0.6c
P>

0.05
3.3±0.21b

3.6±0.25b
P>

0.05
1.8±0.09b

1.9±0.11b
P>

0.05
C

ur C
onc.2

12.1±0.7c
10.4±0.6d

P>
0.05

4.3±0.32a
4.6±0.36a

P>
0.05

1.9±0.11b
2.1±0.13b

P>
0.05

Sm
all different letters refer to significant different (p<

0.05).
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Shakeri et al., (2022) mentioned that 
rosemary and curcumin extractions 
play important roles in the regulation 
hormones of the thyroid gland, where 
it found the progression concentrations 
of curcumin lead to decreased levels 
of TSH and increased T3 and T4 (treat 
hypothyroidism) compared to con-
trol. Another study by Mohamed and 
Mogeda, (2019) that revealed curcum-
in with different concentrations leads 
to treating hypothyroidism by decreas-
ing TSH and increasing T3 and T4 lev-
els. The above results were compatible 
with current outcomes. 

Previous research showed that the 
antioxidant effect of curcumin causes 
hypothyroidism in rats.  Curcumin in 
turmeric, which is mostly found in rhi-
zomes, is thought to be a potent anti-
oxidant that protects against oxidative 
tissue damage (Memarzia et al., 2021). 
Additionally, curcumin reduces oxy-
gen to scavenge or neutralize free radi-
cals and reduce their availability for 
oxidative reactions. Curcumin, howev-
er, has been shown to in a dose-depen-
dent manner reduce cell viability and 
induce cell death in papillary thyroid 
cancer cells (Zhang et al., 2022). Poly-
phenolic substances such as curcumin 
can ameliorate oxidative damage to 

reactive materials, thus preventing the 
stimulation of the thyroid gland in fe-
male rats (Hameed et al., 2020).

Mansour and  Mousa, (2022) found 
the developed concentrations of rose-
mary extract lead to treating hypo-
thyroidism during decreased levels of 
TSH and increased T3 and T4 com-
pared to control, and these findings 
were matched with present results. 
The previous study mentioned serum 
levels of T3 and T4 were significantly 
increased in rats with rosemary. This 
could be due to oxidative stress caused 
by rosemary. Oxidative stress appears 
to be a key factor in the progression 
of inflammation (Sathyabhama et al., 
2022). Thyroid hormones can protect 
the body by controlling antioxidant 
levels. There is a correlation between 
oxidative stress and hormonal imbal-
ance. Thyroid hormones have an im-
portant role in the balance of antioxi-
dants, and it has been found that there 
is a link between hyperthyroidism and 
hypothyroidism with oxidative stress 
in animals and humans (Arcos, 2022). 



382

Effect of rosemary and curcumin 
extracts on levels of thyroid func-
tion tests during different times  in 
rats with Hyperthyroidism

The present study showed signifi-
cant differences (p<0.05) between 
TSH, T4, and T3 levels among differ-
ent rosemary and curcumin extract 
concentrations during 4 and 8 weeks 
in rats with hypothyroidism. We no-
ticed the rosemary 2 and curcumin 2 
extracts scored the highest increase in 
levels of TSH in 4 weeks (7.4±0.33 
and 8.7±0.4) than Hyperthyroidism 
(4.6±0.38), and 8 weeks (8.6±0.3  
and 10.3±0.) than Hyperthyroidism 
(3.6±0.44), T4 in 4 weeks (3.3±0.21 
and 4.3±0.32) than Hyperthyroidism 
(2.3±0.12), and 8 weeks (3.8±0.27 
and 4.6±0.36) than Hyperthyroidism 
(1.9±0.09), And decrease levels of T3,  
in 4 weeks (3.9±0.2 and  3.6±0.17) 
than Hyperthyroidism (5.2±0.31), and 
8 week (4.1±0.21 and 3.4±0.17) than 
Hyperthyroidism (5.4±0.3)). In con-
trast, no significant variation (p>0.05) 
between levels of TSH, T4, and T3 at 
different times (4-8 weeks) for all ex-
tracts (table 4).

Table 4; E
ffect of  rosem

ary and curcum
in extracts 

on levels of thyroid function test
s  during different tim

es  in rats w
ith H

yperthyroidism

G
roups

T
SH

T
4

T
3

4-w
eek

8-w
eek

P.value
4-w

eek
8-w

eek
P.value

4-w
eek

8-w
eek

P.value
C

ontrol 
10.0±0.4a

10.4±0.7a
P>0.05

4.5±0.22a
4.6±0.23a

P>0.05
2.9±0.08c

3.0±0.09c
P>0.05

H
yperthyroidism

 
4.6±0.38a

3.6±0.44d
P>0.05

2.3±0.12c
1.9±0.09c

P>0.05
5.2±0.31a

5.4±0.3a
P>0.05

R
ose C

onc.1
5.9±0.33d

7.0±0.4c
P>0.05

3.0±0.18b
3.5±0.23b

P>0.05
4.3±0.24b

4.5±0.24b
P>0.05

R
ose C

onc.2
7.4±0.33c

8.6±0.39b
P>0.05

3.3±0.21b
3.8±0.27b

P>0.05
3.9±0.2b

4.1±0.21b
P>0.05

C
ur C

onc.1
6.9±0.37c

8.8±0.39b
P>0.05

3.3±0.21b
3.6±0.25b

P>0.05
4.1±0.21b

4.4±0.21b
P>0.05

C
ur C

onc.2
8.7±0.4b

10.3±0.4a
P>0.05

4.3±0.32a
4.6±0.36a

P>0.05
3.6±0.17b

3.4±0.17c
P>0.05

Sm
all different letters refer to significant different (p<

0.05) 
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Tsai and  Leung, (2021) showed de-
creased levels of TSH and increased 
T3 and T4 in patients with hyperthy-
roidism than controls, and these out-
comes were matched with conducted 
study. Hyperthyroidism, is defined as 
high levels of triiodothyronine (T3) 
and/or free thyroxine (FT4) and sup-
pressed thyrotropin (also referred to 
as thyroid-stimulating hormone), af-
fects 0.2% to 1.4% of the worldwide 
population. Subclinical hyperthyroid-
ism, characterized by low thyrotropin 
levels and normal T3 and FT4 levels, 
affects 0.7% to 1.4% of the worldwide 
population. Osteoporosis, heart failure, 
cardiac arrhythmias, and adverse preg-
nancy outcomes can all result from un-
treated hyperthyroidism. It is linked to 
a higher risk of premature death and 
may cause inadvertent weight loss.  
(Lee and  Pearce, 2023).

Authors revealed that curcumin ex-
tract plays a role in treating patients’ 
hyperthyroidism induced by lithium, 
where it found that curcumin leads to 
increased levels of TSH and decreased 
hormones T3 and T4 (Abd El-Twab 
and  Abdul-Hamid, 2016). These find-
ings were compatible with to present 
results. Curcumin has been shown 
to play a role in thyroid gland disor-

der by its effects on several biological 
processes, such as the cell cycle, me-
tastasis, apoptosis, antioxidant, anti-
inflammatory, and anti-proliferative 
pathways (Shakeri et al., 2022).

One of the problems facing the world 
today is still hyperthyroidism and other 
thyroid disorders. Consequently, a pri-
or study identifies turmeric powder as 
a crucial supplement that, when used 
in conjunction with the antithyroid 
medication carbimazole, considerably 
raises the TSH and thyroid peroxidase 
antibody (TPOAb) levels of hyperthy-
roid individuals. When used carefully, 
turmeric powder is a cheap, readily 
available herbal treatment for hyper-
thyroidism that has no known side ef-
fects, unlike chemotherapy, which in 
certain cases can cause severe allergic 
reactions and other unfavorable effects 
(Hassan and Aliyu, 2014).

High quantities of rosmarinic acid, 
which is used to treat hyperthyroidism, 
have been identified in the chroma-
tography HPLC data. Previous studies 
have shown that TSH is influenced by 
rosmarinic acid at the receptor location. 
It also decreases peripheral T3 conver-
sion inhibits immunoglobins’ effects 
on the TSH receptor and is helpful in 
the management of Grave’s disease 
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rosmarinic acid. (Hameed et al., 2020).
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