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Effects of the Pharmacopuncture with MOK on
Immune Regulation by Th1/Th2 Cytokines in
L-Thyroxine-Induced Hyperthyroid Rats

Ji Hye Hwang1, Hyo Won Jung2

'Department of Acupuncture & Moxibustion Medicine, College of Korean Medicine, Gachon University,
2k orean Medicine R&D Center, College of Korean Medicine, Dongguk University

Objectives : This study was performed to investigate immune regulatory effects of the pharmacopuncture with MOK on
hyperthyroid rats. Methods : The experimental hyperthyroidism was prepared by the intraperitoneal injection of L-thyroxine(LT4,
0.5 mg/kg) once daily for 2 weeks in Sprague-Dawley(SD) rats. The pharmacopuncture with MOK extract(MOK pharm-
acopuncture) at doses of 0.3 or 3 mg/kg was injected on acupuncture points in the thyroid glands of hyperthyroid rats once a day
for 2 weeks. Propylthiouracil(PTU, 10 mg/kg) as a reference group was subcutaneously injected into the dorsal neck. We measured
the levels of IEN- 7 and IL-4 in the sera of rats using enzyme-linked immunosorbant assay(ELISA) and determined the expression
of IEN- 7, IL-4, IL-10, and Foxp3 in spleen tissues by reverse transcriptase-polymerase chain reaction(RT-PCR). Results : The
treatment of MOK pharmacopuncture in hyperthyroid rats significantly decreased the serum levels of Th1 cytokine, IFN- 7 (p<
0.01 for MOK 0.3 mg/kg, p<0.05 for MOK 3 mg/kg, and p<0.05 for PTU) and significantly increased the levels of Th2 cytokine,
IL-4(p<0.05 for MOK 0.3 mg/kg, p<0.001 for MOK 3 mg/kg, and p<0.05 for PTU) compared to control group. Also, the MOK
pharmacopuncture significantly increased IL-4 expression(p<0.05 for MOK 3 mg/kg, and p<0.05 for PTU), IL-10(p<0.05 for
MOK 3 mg/kg, and p<0.01 for PTU), and Foxp3(p<0.01 for MOK 0.3 mg/kg, p<<0.05 for MOK 3 mg/kg and »<0.01 for PTU) in
spleen tissues of hyperthyroid rats compared to control group. Conclusions : Our results suggest that MOK pharmacopuncture can
help to ameliorate the pathological progression of hyperthyroidism by regulation of the Th1/Th2 imbalance.
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Table 1. Composition of MOK pharmacopuncture

- Ratio
Herbal name Scientific name (mg/ml)

Hominis Placenta Hominis placenta 2
Moschus Moschus berezovskir 0.5
Fel Ursi Ursus arctos 0.3
Calculus Bovis Cow bezoar  Bos taurus 0.3
Scutellariae Radix Scutellaria baicalensis 10
Phellodendri Cortex Phellodendron amurense 10
Pulsatilla Koreana Pulsatilla koreana 10
Sophorae Subprostratae Radix Sophora tonkinensis 10
Aucklandiae Radix Aucklandia lappa 5
Aquilaria agallocha Aquilaria agallocha 5
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0 week 1 week 2 week

3 week 4 week

Saline or L-thyroxline 0.5 mg/kg i.p. once a day for 28 days
e

Table 2. Primers for PCR

_____________________________ >
Vehicle: Saline s.c., MOK: 0.3 or 3 mg/kg s.c., PTU: 10 mg/kg s.c.

Fig. 1. The experimental schedule
for hypothyroidism rat model.

i.p., intraperitoneal; s.c., subcutane-
ously; and PTU, propylthiouracil.

Name Forward(5—3’) Reverse(5—3)
IFN- 7 (XM_006532446.3) TCAACAACCCACAGGTCCAG CTTCCTGAGGCTGGATTCCG
IL-4(NM_021283.2) AGATGGATGTGCCAAACGTCCTCA AATATGCGAAGCACCTTGGAAGCC
IL-10(NM_010548.2) GGACAACATACTGCTAACCGAC TGGATCATTTCCGATAAGGCTTG
Foxp3(NM_001199348.1) GGCCCTTCTCCAGGACAGA GCTGATCATGGCTGGGTTGT
GAPDH(NM_001289726.1) CTCGTGGAGTCTACTGGTGT GTCATCATACTTGGCAGGTT
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Fig. 2. Effects of MOK pharmacopuncture on the changes of IL-4 and IFN-7 levels in sera of LT4-induced hyperthyroidic rats.
MOK pharmacopuncture was subcutaneously administered once daily for 2 weeks during induction of LT4 induced hyperthyroidism
in rats for 4 weeks. The serum levels of IFN-7 (A) and IL-4 (B) were measured by ELISA. Data are presented as mean+SD(n=5 per
each group) and analyzed for statistical significance using ANOVA, followed by Dunnett’s test for multiple comparison. Normal : normal
group, Vehicle : LT4-induced hyperthyroidism control group, Low MOK : MOK 0.3 mg/kg-treated group in control, High MOK : MOK
3.0 mg/kg-treated group in control, and PTU : PTU 10 mg/kg-treated group as a reference drug. *p<0.05, *p<0.01, and **p<0.001
vs normal (a) or control (b). PTU, propylthiouracil; and LT4, L-thyroxine.

www.kjacupuncture.org




KOREAN JOURNAL OF

ACUPUNCTURE

A B 0.159 0.4+
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% 2 0.3
Normal  Vehicle Low MOK High MOK PTU E 0.104 E
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) ———— s 5]
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S — —
(300 bp) 0.00 0.0
IL-10 — Normal  Vehicle Low MOK High MOK P Normal  Vehicle Low MOK High MOK  PTU
(330 bp) LTa+ LTa+
Foxp3 m " N
580 by
(580 bp) = § oe -
GAPDH I B
——— — — — O 064 a*
(820 bp) o aQ
6 g 0.4
[=]
4 L% 0.2
0.0

Normal ~ Vehicle Low MOK High MOK  PTU

Fig. 3. Effects of MOK pharmacopuncture on the expression of IFN-7,

LT4-induced hyperthyroidic rats.

Normal ~ Vehicle Low MOKHigh MOK  PTU

LT4+ LT4+

IL-4, [L-10, and Foxp3 mRNA in primary spleenocytes of

The expression of IFN-7, IL-4, IL-10, and Foxp3 mRNA was detected in primary spleenocytes isolated from the spleen tissue by RT-PCR.
(A) Representative figure of each cytokine expression and (B) histogram was analyzed using each target band per GAPDH as an internal
control. Data are presented as mean+SD(n=5 per each group) and analyzed for statistical significance using ANOVA, followed by Dunnett’s

test for multiple comparison. Normal :

normal group, Vehicle : LT4-induced hyperthyroidic control group, Low MOK : MOK 0.3 mg/kg-treated

group in control, High MOK : MOK 3.0 mg/kg-treated group in control, and PTU : PTU 10 mg/kg-treated group as a reference drug.

*p<0.05, **p<0.01,
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