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ABSTRACT

This study evaluated the physiological and histological effects of Propylthiouracil
(PTU) and aqueous extract of Thymus vulgaris on thyroid function and bone growth
in albino rats. Thirty males were assigned to six groups: control, thyme (400 mg/kg),
PTU (50 mg/kg), PTU (100 mg/kg), thyme + PTU (50 mg/kg), and thyme + PTU
(100 mg/kg). Treatments continued for 60 days. Serum analysis demonstrated that
PTU induced hypothyroidism, reflected by a significant reduction in T3 (255.4+12.3
pg/ml in control vs. 356.1 + 15.2 pg/ml in PTU 50 mg; p < 0.05), calcium (10.23 +
0.44 vs. 8.92 + 0.38 mg/dl at PTU 50 mg; p < 0.01), vitamin D3 (9.1 £ 0.41 vs. 8.24
+ 0.36 ng/ml at PTU 100 mg), and CT (43.85+ 1.9 vs.37.57 £ 1.8 pg/ml at PTU 100
mg). Thyme extract improved endocrine parameters (T3: 294.9 + 13.2 pg/ml; GH:
470.8 = 20.5 pg/ml; Ca: 10.28 + 0.46 mg/dl) and preserved bone microarchitecture.
Combined therapy markedly enhanced recovery, with significant restoration of T3
(440.8 = 18.7 pg/ml at thyme + PTU 50 mg; p < 0.01) and Ca (10.89 + 0.49 mg/dl at
thyme + PTU 100 mg; p < 0.01). Histological evaluation confirmed follicular
degeneration and trabecular thinning in the PTU groups, while thyme co-
administration mitigated these alterations. Aqueous thyme extract demonstrated
significant protective effects against PTU-induced thyroid dysfunction and bone
degeneration. These findings highlight thyme as a promising natural therapeutic
adjunct for hypothyroidism-associated bone disorders.

Keywords: Thymus vulgaris, Propylthiouracil, thyroid gland, bone marrow, immature
rats.
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INTRODUCTION

Propylthiouracil (PTU) is a thionamide widely used
to manage hyperthyroidism by inhibiting thyroid
peroxidase and the peripheral conversion of T4 to
T3. Despite its therapeutic efficacy, recent studies
have highlighted severe adverse effects, including
altered bone

hepatotoxicity, vasculitis, and

metabolism(!» 2. These complications are of
particular concern in long-term or high-dose
therapy, especially in children and during
pregnancy. Thyroid dysfunction itself is closely
linked to impaired skeletal development, since
thyroid

differentiation,

hormones regulate osteoblast

endochondral ossification, and
calcium—vitamin D3 homeostasis ®). In parallel,

medicinal plants have gained renewed interest as

natural therapeutic agents. Thymus vulgaris is rich
in bioactive compounds such as thymol, carvacrol,
flavonoids, and polyphenols, which exhibit potent
antioxidant, anti-inflammatory, and bone-protective
effects®. Recent evidence suggests that thyme
extract enhances calcium absorption, improves
antioxidant defense in thyroid tissue, and mitigates
drug-induced oxidative damage ©-7). The aqueous
exhibits

effects without

extract of thyme also protective

physiological significant side
effects, making it a potential option for reducing the
toxic effects of drugs such as propylthiouracil. This
study aims to evaluate whether the aqueous extract
of Thymus vulgaris can reduce the physiological and

histological alterations induced by Propylthiouracil
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(PTU) in newborn rats, with emphasis on its
potential to restore hormonal balance and protect
thyroid and bone tissues, as a safe, natural
therapeutic alternative.

MATERIALS AND METHODS

Preparation of aqueous extract of thyme: Fresh
leaves of Thymus vulgaris were purchased from
local markets in Sulaymaniyah Govemorate,
thoroughly washed with distilled water, shade-dried
at room temperature (25 = 2°C), ground into fine
powder, and stored in opaque glass bottles. To
prepare the extract, 50 g of powdered leaves were
soaked in 250 ml of distilled water (1:5 w/v). The
mixture was stirred on a magnetic stirrer at 40°C for
60 min, then incubated in a shaking water bath at
150 mpm for 24 h. The suspension was filtered
through a Whatman No. 1 filter paper, and the
filtrate was dried in a hot-air oven at 40°C for 24 h
to obtain a solid residue. The dried extract was
weighed, dissolved in distilled water at the required
concentration, and stored in airtight opaque bottles
at 4°C until use. ®.

Estimation of active ingredients in the aqueous
extract of thyme: The phytochemical constituents
of'the aqueous thyme extract were determined using
validated spectrophotometric and chromatographic
methods. Alkaloids were quantified using the BCG
reagent at 470 nm. ), glycosides by the Baljet
method at 495 nm (19 total phenols using Folin—
Ciocalteu reagent at 765 nm ('), and flavonoids by
the aluminum chloride colorimetric assay at 510 nm
(12), Saponins were quantified gravimetrically after
ethanol and butanol extractions. (13, while tannins
were assessed using ferric chloride—gelatin complex
at 540 nm (9,

chromatography (HPLC) was also performed for

High-performance liquid
selected phenolic compounds using a C18 column,
a mobile phase of methanol: distilled water: formic
acid (70:25:5 v/v/v), and UV detection at 280 nm.
(15, Chromatographic profiling allowed clear
separation of phenolic constituents, with major
thymol, carvacrol,

peaks corresponding to

rosmarinic acid, and caffeic acid, which are
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considered the principal bioactive markers of thyme
extract.

Preparation of study animal : Thirty (30) clinically
healthy male albino rats (Rattus norvegicus), aged
4-6 weeks and weighing 90 + 5 g, were obtained
from the Experimental Animal Unit, College of
Veterinary Medicine, Tikrit University. Animals
were acclimatized for one week under controlled
laboratory conditions (temperature 25 + 2°C,
relative humidity 50-60%, 12 h light/dark cycle)
with free access to standard pellet diet and tap water.
The study was conducted over 60 days, from
December 29, 2024, to February 25, 2025.
Classification of study animals: Animals were
randomly divided into six equal groups (n = 5 per
group) as follows: Group 1 (Control): received
distilled water orally. Group 2 (Thyme): treated
orally with aqueous thyme extract (400 mg/kg, 1
ml/day). Group 3 (PTU-50): treated orally with
Propylthiouracil at 5 mg/kg body weight/day
(therapeutic dose, dissolved in 0.5 ml distilled
water). Group 4 (PTU-100): treated orally with
Propylthiouracil at 10 mg/kg body weight/day
(double therapeutic dose, dissolved in 1 ml distilled
water). Group 5 (Thyme + PTU-50): treated with
thyme extract (400 mgkg) and PTU (5 mgkg)
orally. Group 6 (Thyme + PTU-100): treated with
thyme extract (400 mg/kg) and PTU (10 mg/kg)
orally. Treatments were administered daily by oral
gavage for 60 consecutive days, according to
Body

weight and feed consumption were recorded

previously established protocols. (16 17,

weekly.

All animal procedures were performed according to
the guidelines of the National Institutes of Health
for the Care and Use of Laboratory Animals and
were approved by the Ethics Committee of the
College of Education for Pure Sciences, Tikrit
University (Approval No.: TU-CEPS-2024-12).
Collecting blood and tissue samples : At the end of
the treatment period, drug and extract
administration were stopped for 24 h before
Animals anesthetized with

dissection. were

chloroform, and blood samples were collected via
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jugular vein into gel tubes. Samples were
centrifuged at 3000 rpm for 15 min, and the serum
was separated using micropipettes. It was then
stored at -80 °C until analysis, which included
measuring thyroid hormone levels (T3, T4), GH,
calcitonin, and PTH, as well as calcium (Ca),
vitamin D3, and insulin-like growth factor (IGF-1).
Femurs were removed from all animals for
histological examination and evaluation of tissue
changes resulting from the various treatments.
Method of work for the determination of vital
hormones in blood serum: Serum levels of several
hormones of T3, T4, GH, IGF-1, PTH, calcitonin,
and vitamin D3 were determined by Sandwich-
ELISA using commercial kits (Elabscience, Wuhan,
China; Cat. No: E-EL-R0031, E-EL-R0032, E-EL-
R0028, E-EL-R0017, E-EL-R0041, E-EL-R0220,
E-EL-0025) with sensitivities ranging from 0.1-2
ng/mL and assay precision of intra-assay CV < 8%
and inter-assay CV < 10%., Histological preparation
of the femur was carried out according to protocol
of (%) which included fixation in 10% formalin,
decalcification of the bone with 5% nitric acid,
percolation and waxing of the samples, then cutting
them into S5-micrometer-thick sections, staining
with hematoxylin and eosin, and finally
microscopic examination after fixation with DPX.
Statistical analysis: The results were analyzed
using One-way ANOVA and Duncan’s test to

differentiate between means at a significance level
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(p<0.05), and the correlation coefficient was
calculated using Minitab Version 17 (1),

RESULTS AND DISCUSSION

Effect of coefficients on some hormonal and
physiological indicators in blood serum: The
results showed no significant differences (P< 0.05)
in thyroxine (T4) concentration across all groups
compared with the control group. Morally, there was
a concentration of triiodothyronine (T3) in all
groups compared to the control, and a significant
superiority of the aqueous extract groups and the
drug (PTU) compared to the PTU-treated groups at
concentrations of 50 and 100. mg/kg, indicating the
extract's stimulating effect on T3 levels.

Results of the study (Figure 3) showed a significant
increase (P< 0.05 (in growth hormone (GH) of the
aqueous extracts group, and Propylthiouracil at a
concentration (50 mg/kg), as well as in extracted
and PTU-treated groups (50 and 100 mg/kg),
compared to the control. On the other hand, there
were no significant differences between the PTU
group (100 mg/kg) and the control, and no
significant difference was observed between thyme
and PTU (50 mg/kg) compared with PTU alone. The
Thyme and PTU group (100 mg/kg) showed a
significant increase in GH concentration compared
to the PTU group (100 mg/kg), indicating a potential
role of the plant extract in promoting GH production
under conditions of Hormonal suppression. The data
are summarized in Table 1 and illustrated in Figures
1,2,and 3.
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Table 1: Effect of Propylthiouracil (PTU) and aqueous thyme extract at the levels of (T3, T4, GH) in male
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white rats
Parameters GH (pg/ml) T3 (pg/ml) T4 (ng/ml)
Groups St Dev £mean | St Dev £mean | St Dev +mean
Control 447.1+£34.0 255.4+44.2 21.2+3.1
c e a
™ 470.8+53.0 294.9+40.6 21.1+4.5
b d a
PTU(50mg) 579.9+26.7 356.1+£33.3 19.245
a c a
PTU(100mg) 442.5+41.9 345.5+58.7 21.7+£3.2
c c a
TM+PTU(50MG) 570.7+26.6 440.8+56.1 21.542.5
a a a
TM+PTU(100MG) 573.1+£31.6 389.3+55.3 20.6+4.5
a b a

The numbers represent the mean =+ standard error. The different letters indicate significant differences (P<
0.05) between the groups. ( TM = thyme, Propylthiouracil = PTU, number of animals in each group: 5

animals.

TM+PTU(100MG)TMHPTU(SOMG) PTU(100MG)  PTU(S0MG) ™
T4(ng/ml) &3 35S 5

CONTROL

Fig. 1: Effect of Propylthiouracil and thyme aqueous extract on the concentration of T4 hormone in blood
serum. (TM = thyme, Propylthiouracil = PTU, number of animals in each group: S animals.)

TM+PTU(100G) TM+PTU(50G)

PTU(100G) PTU(50G) ™ CONTROL

T3(pg/ml) Osap 355

Fig. 2: Effect of Propylthiouracil and thyme aqueous extract on the concentration of T3 hormone in blood

serum
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PTU(50G) ™ CONTROL

GH(pg/ml) G528 385

Fig. 3: Effect of Propylthiouracil and thyme aqueous extract on the concentration of GH hormone in

blood serum

In the Calcitonin hormone (CT) group, treatment
with 50 mg of the drug; in the thyme group,
treatment with the extract; and in the PTU group
(50, 100 mg) significantly increased (P< 0.05) CT
concentration compared to the control. On the other
hand, CT concentration in the PTU group decreased
to 100 mg. CT concentration was significantly
higher in the group treated with PTU 100mg and
thyme compared with the PTU group alone (Figure
4). However, no significant differences were
recorded between the PTU groups, the drug, and the
extract at both concentrations (50 and 100 mg/kg),
as shown in Figure 5. A significant decrease (P<
0.05) in vitamin D3 concentration was observed in
the thyme and drug (100 mg) groups compared with
Another

significant difference compared to the control. A

the control. treatment showed no
significant superiority was also observed in the
group treated with thyme and PTU (100 mg)

compared to PTU (100 mg) alone (Figure 6).

The concentration of calcium (Ca) increased
significantly in the thyme and PTU (100 mg) group
compared to the control. The concentration of Ca
decreased in the PTU (50 and 100 mg) groups
compared to the control group. No significant
differences were observed between the thyme-only
and thyme with PTU (50 mg) groups and the
control. The Ca levels increased in the thyme and
PTU (50 and 100 mg) groups compared to those
treated with PTU only at the same concentrations,
as shown in Figure 7. The PTU (50 mg) and thyme
with PTU (50 mg) groups showed a significant
increase (P<0.05) in IGF-1 concentration compared
to the control, while no significant differences were
observed in the other groups. Also, no significant
differences were observed between thyme and PTU
compared to PTU alone at both concentrations

(Figure 8), and the data are summarized in Table 2.
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Table 2: Effect of Propylthiouracil (PTU) and aqueous thyme extract at the levels of (CT, PTH, D3, Ca,
IGF-1) in male white rats

Parameters | PTH (pg/ml) CT (pg/ml) | IGF-1 (pg/ml) | Ca (mg/dl) VD3 (ng/ml)
Groups St Dev mean | St Dev £mean | St Dev £mean | St Dev £mean | St Dev tmean
Control 23.18+5.84 43.85+8.87 317.7+47.2 10.23+0.45 9.10+0.79
d c b b ab
™ 27.05+8.05 47.97+£8.22 325.6+46.2 10.28+0.88 7.33+£2.15
c bc b b c
PTU(50mg) 37.96+3.87 52.48+8.51 362.7+£52.7 8.92+0.38 9.84+0.44
a a a d a
PTU(100mg) 5.16+£32.32 37.57+4.71 331.3£36.5 9.82+0.46 8.24+1.51
b d b c b
TM+PTU(50MG) 35.84+7.94 54.19+3.76 350.4+49.8 10.40+0.44 9.16£0.36
ab a a b ab
TM+PTU(100MG) | 32.07+1.60 50.28+5.48 332.8+37.9 10.89+0.55 9.36+0.82
b ab b a a

The numbers represent the mean =+ standard error. The different letters indicate significant differences (P< 0.05)
between the groups.

a
ab e

TM+PTU(100G) TM+PTU(50G)  PTU(100G) PTU(50G) ™ CONTROL

CT(pg/ml) 052k 5S4

Fig. 4: Effect of Propylthiouracil and thyme aqueous extract on the concentration of CT hormone in blood

serum
ab a
b b
C
TM+PTU(100G) TM+PTU(50G)  PTU(100G) PTU(50G) ™ CONTROL
PTH(pg/ml) Osa 8 S 7

Fig. S: Effect of Propylthiouracil and thyme aqueous extract on the concentration of PTH hormone in
blood serum


https://doi.org/10.25130/tjps.v31i1.2107

Tikrit Journal of Pure Science Vol 31 (1) 2026

DOI:https://doi.org/10.25130/tjps.v31i1.2107

TM+PTU(100G) TM+PTU(50G)

PTU(100G)

IRRAGI

Academic Scientific Journals

ab

PTU(50G) ™ CONTROL

D3(ng/ml) cpalid 38 5

Fig. 6: Effect of Propylthiouracil and thyme aqueous extract on the concentration of D3 in blood serum

TM+PTU(100G) TM+PTU(50G)

PTU(100G)

PTU(50G) ™ CONTROL

Ca(mg/dl) pgadlSlf 3 5

Fig. 7: Effect of Propylthiouracil and thyme aqueous extract on the concentration of Ca in blood serum

TM+PTU(100G) TM+PTU(50G)

PTU(100G)

PTU(50G) ™ CONTROL

IGF-1(pg/ml) JS 5

Fig. 8: Effect of Propylthiouracil and thyme aqueous extract on the concentration of IGF-1 in blood serum

Thyroid hormones play an essential role in
regulating metabolism and growth, mainly through
enhancing the action of growth factors such as
insulin-like growth factor (IGF-I) 29, Evidence
suggests that thyme extract may improve
metabolism and reduce weight gain, reflecting its
potential role in supporting thyroid function. @V,
The lack of significant changes in T4 and T3 levels
in some groups treated with thyme or
propylthiouracil (PTU) may be explained by the
young age of the animals and the cold experimental
conditions. In line with these findings, earlier

studies have demonstrated that flavonoids and other

active compounds in thyme enhance iodine
absorption and upregulate transporters involved in
thyroid hormone synthesis, thereby alleviating
PTU-induced hypothyroidism. 2. This mechanism
provides a plausible explanation for the observed
increase in T3 concentrations in groups treated with
the thyme and PTU combination.

The results also revealed a significant increase in
growth hormone (GH) in thyme-treated groups and
in the PTU (50 mg) group, either alone or combined
with thyme, compared to the control. This finding
highlights the physiological effects of thyme on GH

secretion. A similar effect was reported by 23 who
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found that thyme powder supplementation
improved growth performance in quails, reinforcing
its stimulatory role on growth-related hormones.
Moreover, the role of GH in bone formation through
osteoblast stimulation and new bone deposition ¥
suggests that thyme’s effect could be mediated not
only via endocrine modulation but also by its
antioxidant-rich composition that protects tissues
and supports skeletal growth.

A significant increase in calcitonin (CT)
concentrations was recorded in most thyme-treated
groups compared to the control. This aligns with
evidence that thymol and other thyme-derived
inhibit

absorption. (3,

activity and
Enhanced
intestinal calcium absorption induced by thyme ¢

monoterpenes osteoclast

promote calcium
likely explains the rise in CT secretion, since
elevated calcium stimulates C-cell activity in the
thyroid gland. CT is a key hormone for bone
stabilization, as it reduces blood calcium levels by
inhibiting osteoclasts and increasing bone calcium
deposition. @7, Conversely, the 100 mg PTU group
showed reduced CT levels, consistent with earlier
reports describing impaired C-cell activity and
reduced CT PTU-induced
hypothyroidism. ?®. The data therefore suggest that

secretion  under
thyme’s active components may counteract PTU’s
negative effects on C-cells, indirectly sustaining
calcium balance and bone health.

PTH concentrations were significantly elevated in
all treated groups compared to the control,
indicating compensatory regulation of calcium
homeostasis. This with

agrees reports that

hypocalcemia induces secondary
hyperparathyroidism. . The stimulatory effect of
thyme on PTH secretion observed in this study is
supported by evidence that herbal extracts like
thyme enhance intestinal calcium absorption and
contribute to calcium balance. @9, Increased PTH
plays a dual role: first, it stimulates bone resorption,
which subsequently triggers osteoblast activation
and new bone formation. GV, PTU-treated groups
also exhibited increased PTH levels, consistent with

earlier findings of thioamide-induced alterations in
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calcium metabolism. G%). The absence of additive
effects in the thyme + PTU groups suggests that
calcium balance had reached a physiological
plateau, limiting further PTH stimulation.

A reduction in vitamin D3 concentrations was
observed in thyme and high-dose PTU (100 mg)
groups. This aligns with reports linking low vitamin
D3 levels to immune and thyroid dysfunction. 33,
Its reduction could negatively impact skeletal
growth. Nevertheless, thyme extract improved
calcium status in some groups, consistent with
evidence highlighting its mineral content and role in
bone protection. 4. These effects may offset PTU-
induced disruptions, as calcium deficiency is known
to accelerate oxidative damage, bone resorption,
and compromised bone biomechanical strength. G9.
The current findings underscore the protective
potential of thyme, which, by enhancing calcium
absorption and bone mineral density, could serve as
a natural adjunct in the prevention of osteoporosis.

Significant increases in IGF-1 were detected in the
PTU (50 mg) and thyme + PTU groups compared to
controls. IGF-1, a liver-derived mediator of GH
effects, is indispensable for growth and tissue repair
(6. may explain PTU’s stimulatory effect, as
supported by studies reporting elevated IGF-1 in
antithyroid-treated animals ©7. Moreover, T3
stimulation of IGF-1 receptor expression in
chondrocytes % emphasizes the cross-talk between
thyroid and growth pathways. The anabolic role of
IGF-1 in bone stem cell proliferation and fracture
healing 9 Further confirms its contribution to bone
health. The absence of significant IGF-1 changes in
thyme-only or high PTU dose groups suggests that
either hormonal disruption overrode GH/IGF-1
signaling or thyme’s effect alone was insufficient.
These complex interactions reaffirm the integrated
regulation of growth by thyroid, pituitary, and IGF-
1 axes.

This mechanism not only protects thyroid tissue but
also preserves bone-forming cells from oxidative
damage. Thyroid hormones are vital for skeletal
and PTU-
linked to

maturation and mineralization “0),

induced hypothyroidism has been
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osteoblast inhibition, increased osteoclast activity,
and reduced expression of osteogenic markers like
RUNX2 and osteocalcin V). By counteracting these
effects, thyme extract appears to maintain thyroid
secretory function and support bone formation
through its antioxidant and mineral-rich profile.
Consistent with previous studies, thyme’s phenolic
constituents  (thymol, carvacrol) reinforced
antioxidant defenses and suppressed oxidative
stress (2), Thus, maintaining thyroid integrity and
bone health through natural antioxidants, such as
thyme, to

represents a promising approach

mitigating PTU-induced hypothyroidism and
skeletal deterioration.

Histological findings of bone: The control group
showed normal bone structure, characterized by
regular osteocytes within fovea, Haversian canals,
and a bone marrow rich in white blood cells and
megakaryocytes (Image 1). The thyme group
showed near-normal organization, with Haversian
and Volkmann canals, remnants of cartilage tissue,
and healthy blood vessels (Image 2). In the PTU (50
mg) group, osteocyte degeneration,
substance cavitation, and cellular infiltration with

ground-

partial bone destruction were observed (Image 3).
The higher dose (100 mg) showed widespread
atrophy, osteoclasts, and degenerated cartilage foci
(Image 4). Treatment with thyme and PTU (50 mg)
showed a relative improvement, with osteoblasts
regularized and some minor changes preserved
(Image 5). Meanwhile, the thyme (100 mg PTU)
group demonstrated a clear protective role with
and the of
megakaryocytes, despite the persistence of some

regular  osteocytes presence

changes (Image 6).
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IMG 1: Section of bone tissue showing osteocytes (A),

Haversian canals (B), periosteum (C), colloidal fiber

bundles (D), bone marrow tissue (E), and osteophytes
(F) (H&E X 400).

IMG 2: Section of compact bone tissue, osteocytes
within fossae (A), Haversian canals with blood vessels
(B), Volkmann's canal (C), periosteum (D), cartilage
remnants (E)(H&E X 400).

IMG 3: A section showing bone tissue containing

osteocytes inside the follicles (A), degeneration of some
bone cells (B), bone marrow containing lymphatic tissue
(C), and fat cells (D) (H&E X 400).
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IMG 4: Section in the cortex of solid bone, showing
osteocytes in fossae (A), Haversian canals (B),
osteoblasts (C), and dark-stained degenerative cartilage
tissue (D) (H&E X 400).

IMG S: Section of the bone cortex tissue containing
osteocytes (A), Haversian canals (B), Volkmann’s canals
(C), the inner bone periosteum (D), bone marrow
containing hemolymph tissue (E), fat cells (F), and bone
septa (G) (H & E X 400).

IMG 6: Section of solid bone tissue showing osteocytes
in fossae (A), bone plates (B), Haversian canals (C),
Volkmann’s canal (D), and bone tissue pockets (E)

(H&E X 400).

Histological examination of bones from animals
treated with

improvement in bone tissue

thyme showed a significant

structure, with
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osteocytes appearing regular within the fovea, clear
Haversian and Volkmann canals, and normal
vascular proliferation without obvious pathological
findings in the bone marrow. These results indicate
that thyme supports bone growth and maintains
bone structural integrity. This is attributed to its
content of phenolic compounds, flavonoids, and
minerals such as calcium and phosphorus, which
play important roles in bone formation and in
limiting bone resorption. 3. In contrast, animals
treated with PTU at both therapeutic and double
doses showed histopathological changes, including
osteocyte degeneration, pockets within the ground
This

indicates a disruption in bone regeneration and

substance, and lymphocyte infiltration.
osteoclast activity. This is consistent with previous
studies indicating that pharmacologically induced
affects health by

reducing

hypoparathyroidism bone

inhibiting calcium absorption and
osteoblast activity. Y- Since thyroid hormones
influence many physiological processes, such as
growth and development, they increase the basal
growth rate. Increased trace elements, essential
nutrients with regulatory and antioxidant functions,
promote growth. This is consistent with a study. 4.
In groups treated with the drug and the extract, a
clear reparative response was  observed,
characterized by regular osteocyte formation and a
relatively normal appearance of bone tissue; this
reflects thyme's protective role against drug-
induced osteotoxicity. This is attributed to the
effectiveness of antioxidant compounds such as
thymol and carvacrol, which contribute to inhibiting
oxidative stress, reducing bone resorption, and
stimulating osteocyte regeneration (9. These results
suggest that using thyme as a natural supplement
can reduce the negative effects of drugs on bone by
supporting the balance between osteoclasts and
osteoblasts and enhancing immune function in bone
marrow, which has also been documented in studies
such as 7 which demonstrated the safety of thyme
during chronic use and its ability to support bone
growth and improve hematopoiesis.

CONCLUSIONS
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This study demonstrated that Propylthiouracil
(PTU),
hypothyroidism and adverse effects on thyroid and

particularly at high doses, induced
bone tissues. Aqueous thyme extract showed
protective effects by improving hormonal balance,
calcium status, and bone structure. Combined
treatment reduced PTU effects, indicating thyme as
a potential natural adjunct therapy.
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