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Effects of Prunellae Spica Extract on LT4—induced Hyperthyroidism
in Rats through the Regulation of Heat and Cold Imbalance

An Na Kangl#, Seok Yong Kangl, Xianglong Mengl, Junnan Mal,
Jong Hun Park1’2, Yong—Ki Park™?*

1 : Department of Herbology, College of Korean Medicine, Dongguk University
2 . Korean Medicine R&D Center, Dongguk University

ABSTRACT

Objective : This study was intended to examine the effects of water extract of Prunellae Spica (PS), which is a herb
with 'cold' nature based on hot and cold theory of traditional Korean medicine.

Methods : Hyperthyroidism was induced in SD rats by LT4 (0.5 mg/kg, i.p.) daily for four weeks, After 2 weeks of
LT4 injection, rats were divided randomly into four groups: normal, LT4—induced hyperthyroid control, PS extract
(500 mg/kg, p.o.)—treated group, and propylthiouracil (PTU, 10 mg/kg, s.c.)—treated positive group. After 2 weeks of
drug treatment, all rats were sacrificed and harvested blood samples and thyroid tissues, The changes of body weight,
food and water intake, and body temperature were measured weekly, Serological markers were analyzed in sera using
an enzyme—based assay, and thyroid tissues were stained with Hematoxylin & Eosin (H&E). Brain and dorsal root
ganglion (DRQ) tissues were isolated and analyzed the expression of transient receptor potential (TRP) channels by
Western blot,

Results : PS extract administration attenuated the loss of body weight and the increase of body temperature in LT4—
induced hyperthyroidism rats, PS extract increased the level of thyroid stimulating hormone (TSH) and decreased
tiiodothyronine (T3) and tetraiodothyronine (T4). In action mechanism, PS extract regulated the expression of transient
receptor potential channel subfamily V member 1 (TRPV1) and transient Receptor Potential channel subfamily M
member 8 (TRPMS), the thermoregulators,

Conclusion : To conclude, PS extract can improve the symptoms of hyperthyroidism through regulation of the thyroid
hormones imbalance and thermoregulation via TRP channels,

Key words : Prunellae Spica, LT4, Hyperthyroidism, Thyroid hormones, Thermoregulation, TRPV1, TRPMS8
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Fig. 1. Effects of Pruneliae Spica (PS) extract on the physiological
changes in hyperthyroidism rats. PS extract or PTU was
administrated for 14 days in LT4—induced hyperthyroidism rats
with continued LT4 injection. Body weight change (A), food (B)
and water (C) intake were measured once a 7 day for 28 days.
Data are shown in mean=+SD (n=5 per a group). *P { 0.05, **P ¢
0.01 and ***P (0.001 compared with normal (a) or control (b).
Nor, Normal group; Cont, LT4—induced hyperthyroidism group;
PS, PS extract (500 mg/kg)-administrated group; and PTU, PTU
(10 ma/ka)—treated group.
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Fig. 2. Effects of Punellae Spica (PS) extract on the body
temperature changes in hyperthyroidism rats. S extract or PTU
was administrated for 14 days in LT4—induced hyperthyroidism
rats with continued LT4 injection. The body temperature was
measured once a 7 day for 28 days. Data are shown in mean
+SD (n=5 per a group). **P {0.01 and ***P (0.001 compared
with normal (a) or control (b). Nor, Normal group; Cont, LT4—
induced hyperthyroidism group; PS, PS extract (500 mg/kg)-
administrated group; and PTU, PTU (10 ma/ka)—treated group.
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Fig. 3. Effects of Pruneliae Spica (PS) water extract on the thyroid
hormone changes in hyperthyroidism rats. PS extract or PTU
was administrated for 14 days in LT4—induced hyperthyroidism
rats with continued LT4 injection. Changes of serum TSH (A),
changes of serum T3 (B) and changes of serum T4 (C). The
hormone levels were measured from the sera after the experiment.
Data points are shown in mean + SD (n=5 per a group). *P { 0.05,
**P (0.01 and ***P {0.001 compared with normal (a) or control
(b). Nor, Normal group; Cont, LT4—induced hyperthyroidism group;
PS, PS extract (500 mg/kg)-administrated group; and PTU, PTU
(10 ma/ka)—treated group.
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Fig. 4. Effects of Prunellae Spica (PS) extract on AST and ALT
levels in LT4—induced hypothyroidism rats. PS extract or PTU was
administrated for 14 days in LT4—induced hyperthyroidism rats
with continued LT4 injection. The levels of AST (A), changes of
ALT (B) were measured in the sera of rats after the experiment.
Data points are shown in mean + SD (n=5 per a group). *P { 0.05
and **P (0.01 compared with normal (a). Nor, Normal group; Cont,
LT4—induced hyperthyroidism group; PS, PS extract (500 mg/kg)
—administrated group; and PTU, PTU (10 ma/ka)—treated group.
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Fig. 5. Effects of Prunellae Spica (PS) extract on glucose levels
in LT4—induced hypothyroidism rats. PS extract or PTU was
administrated for 14 days in LT4—induced hyperthyroidism rats
with continued LT4 injection. The glucose levels were measured
in the sera of rats. Data points are shown in mean + SD (n=5 per
a group). **P < 0.01 compared with normal (a). Nor, Normal group;
Cont, LT4—induced hyperthyroidism group; PS, PS extract (500
mg/kg)-administrated group; and PTU, PTU (10 mg/kg)—treated
group.
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Fig. 6. Effects of Pruneliae Spica (PS) extract on the changes of
lipid metabolites in LT4—induced hyperthyroidism rats. PS extract
or PTU was administrated for 14 days in LT4—induced
hyperthyroidism rats with continued LT4 injection. The levels of
total cholesterol (A), triglyceride (B), HDL—cholesterol (C), and LDL—
cholesterol (D) were measured in the sera of rats. Data are shown
in mean=SD (n=5 per a group). *P { 0.05 and **P { 0.01 compared
with normal (a) or control (b). Nor, Normal group; Cont, LT4—
induced hyperthyroidism group; PS, PS extract (500 mg/kg)-
administrated group; and PTU, PTU (10 ma/ka)—treated group.
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Fig. 7. Effects of Prunellae Spica (PS) water extract on the expression of TRPV1 and TRPMS8 in brain and DRG tissues of LT4—induced
hyperthyroidism rats. PS extract or PTU was administrated for 14 days in LT4—induced hyperthyroidism rats with continued LT4 injection.
The expression of TRPV1 and TRPM8 proteins was determined in DRG (A) and brain (B) tissues by Western blot, respectively. f—Actin
was used as an internal control. Data are shown in mean+SD (n=5 per a group). *P {0.05, **P {0.01 and ***P { 0.001 compared with
normal (a) or control (b). Nor, Normal group; Cont, LT4—induced hyperthyroidism group; PS, PS extract (500 mg/kg)-administrated group;

and PTU, PTU (10 ma/ka)—treated group.
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Z 223 (thyroglobulin, TBG)Z} o] ZA|3E 9] sodium iodide
symporter(NIS)o] 2J&] &utE 8 2 E(iodide)S YEE A+
Al THAESEE A (peroxidase) Q] S (oxidation)2 A E T A
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