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Abstract

Comeparison of Effects of Yangkyuksanhwa-tang, Palmulgunja-tang and
Cheongpyesagan-tang on the Rat Hyperthyroidism Induced by Levothyroxine

Seong-Tae Kim, Ae-Ryun Choi
Dept. of Sasang Constitutional Medicine, College of Oriental Medlicine, Daegu Haany Univ.

Objectives
This study's object was to observe the comparative effects of Yangkyuksanhwa-tang, Palmulgunja-tang and
Cheongpyesagan-tang on the chronic LT4(levothyroxine) induced hyperthyroidism in rats.

Methods

Six groups, each of 8 rats in group, were used in this study. Saline and distilled water treated rats are intact control
group. Hyperthyroidism was induced by daily subcutaneous LT4 300 pg/kg treatment for 27 days(LT4 control).
Since 12th LT4 treatment PTU(propylthiouracil) 10 mg/kg was intraperitoneal injected(PTU group) and aqueous
extracts of Yangkyuksanhwa-tang, Palmulgunja-tang and Cheongpyesagan-tang(YS, PG and CS) 500 mg/kg were orally
administrated(YS, PG, CS group), once a day for 15 days. The differences in the body, thyroid gland and epididymal
fat pad weights, serum T3(tri-iodothyronine), T4(thyroxine), TSH(thyroid-stimulating hormone), thyroid gland and
epididymal fat pad histopathology, liver weight, AST(asparte aminotransferase), ALT(alanine aminotransferase)
concentrations, hepatic lipid peroxidation, GSH(glutathione), SOD(superoxide dismutase), CAT(catalase) activities,
liver histopathology were observed to evaluate effects on hyperthyroidism, liver damages and antioxidant effects.

Results

As results of LT4 treatment, hyperthyroidism and related liver damages such as lower body, thyroid weights,
higher serum T3, T4, AST, ALT levels, thinner follicular lining epithelium in thyroid glands were observed.
However, these symptoms were inhibited by oral treatment of YS, PG and CS. As compared with PTU treatment,
these herbal prescriptions showed lower overall efficacy on the hyperthyroidism, but YS showed more favorable
effects on the hepatic antioxidant defense systems.

Conclusions
This results suggest that YS, PG and CS favorably control the LT4 induced hyperthyroidism and related liver
damages in rats through modulation of the hepatic antioxidative defense systems.
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Table 1. Composition of Yangkyuksanhwa-tangYS) Used in This Study

Herb name Scientific name Amounts (g)
A Rebmannia glutinosa (Gaertner) Liboschitz ex Stendel 8
AR Lonicera japonica Thunberg 8

pLe| Forsythia viridissima Lindley 8
LTS R Gardenia jasminoides Ellis 4
A Mentha arvensis Linne var. piperascens Malinvand ex Holmes 4
FIRE Anemarrbena asphodeloides Bunge 4
HE Gypsum 4
Fi7E Saposhmikovia divaricata Schischkin 4
Figr Schizonepeta tenuifolia Briquet 4
Total 9 types 48
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Table 2. Composition of Paimulgunja-tang(PG) Used in This Study

Herb name Scientific name Amounts (g)

NZe Panax ginseng C. A. Meyer 8

TG Astragalus membranacens Bunge 4

Flt Atractylodes macrocephala Koidzumi 4

1254 Paeonia lactiflora Pallas 4

1 Angelica gigas Nakai 4

B Citrus unshin Markovich 4

FHH Glycyrrhiza nralensis Fischer 4

HHE Zingiber officinale Roscoe 4

KA Zizyphus jujuba Miller var.inermis Rebder 4

Total 9 types 40

Table 3. Composition of Cheongpyesagan-tang(CS) Used in This Study
Herb name Scientific name Amounts (g)

Bk Pueraria lobata Obwi 16

W Seutellaria baicalensis Georgi 8

FAR Angelica tenuissima Nakai 8

WEET Raphanus sativus Linne 4

i Platycodon grandiflorum A. De Candolle 4

THii Cimicifuga heracleifolia Komarov 4

=T Atractylodes japonica Koidzumi 4

iy Rbeum palmatum Linne 4

Total 8 types 52
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Figure 1. Experimental design used in this study

Serum thyroid hormone, AST and ALT levels
Hepatic antioxidant defense system
Thyroid gland, liver and epididymal fat pad histopathology
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Figure 2. Body weight changes in intact vehicle or
levothyroxine-treated rats
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Figure 3. Absolute organ weights in intact vehicle or
levothyroxine-treated rats
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Figure 4. Relative organ weights in intact vehicle or
levothyroxine-treated rats
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Table 4. Serum Thyroid Hormone Levels in Intact Vehicle or Levothyroxine-treated Rats

Serum thyroid hormone levels

Hormones Groups

TSH (ng/ml) T3 (ng/ml) T4 (ug/ml)

Controls

Intact vehicle 1.66+0.18 0.48+0.22 46.39+12.38

LT4 0.66x0.11° 1.69:0.17 162.71£30.91°
Treated materials

PTU 1.3520.16" 0.79+0.15*" 76.64:+10.20°

YS 1.23+0.20* 0.89+0.25* 92.77+12.49°

PG 1.07+0.17*° 1.14:0.20* 110.71+10.03

cs 1.07+0.22* 1.26:0.09* 124.40+8.88°

LT4: Levothyroxine, PTU: propylthiouracil, YS: YangKyuksanhwa-tang, PG: palmulgunja-tang, CS: cheongpyesagan-tang, TSH: thyroid-

stimulating honmohe, T3: tri-idothyronine, T4: thyroxine.
Values are expressed Mean=SD of eight rats

"p<0.01 as compared with intact vehicle control by LSD test
Pp<0.01 as compared with LT4 control by LSD test

‘p<0.01 as compared with intact vehicle control by MW test

p<0.01 and °p<0.05 as compared with LT4 control by MW test
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Figure 5. Serum AST, ALT levels in intact vehicle or
levothyroxine-treated rats

Table 5. Hepatic Lipid Peroxidation and Antioxidant Defense Systems in Intact Vehicle or Levothyroxine-treated Rats
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Items  Hepatic lipid peroxidation

Hepatic antioxidant defense systems

Malondialdehyde Glutathione Superoxide dismutase Catalase

Groups (nm/mg protein) (Um/mg protein) (U/mg protein) (U/mg protein)
Controls

Intact vehicle 1.48+0.32 29.36+3.29 19.27+5.26 19.58+3.35

LT4 3.74+0.75 11.85+3.07° 45.92+11.84° 37.43+2.60"
Treated materials

PTU 2.17:0.43% 19.17+2.48" 26.115.10 25.22+3.49*

Ys 1.80+0.14% 22.48+5.53™ 21.3325.58° 21.53+2.44"

PG 2.16+0.46* 19.15£2.79 26.09+5.63 25.08+4.23*

cs 2.410.62* 16.88+1.93" 30.44+2.25" 28.97+3.28

LT4: Levothyroxine, PTU: propylthiouracil, YS: Yang Kyuksanhwa-tang, PG: palmulgunja-tang,

Values are expressed Mean=SD of eight rats

p<0.01 and bp<0.05 as compared with intact vehicle control by LSD test

‘p<0.01 as compared with LT4 control by LSD test

45<0.01 and “p<0.05 as compared with intact vehicle control by MW test

fp<0.01 as compared with LT4 control by MW test

CS: cheongpyesagan-tang.
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Table 6. Histomorphometry of the Thyroid Glands in Intact Vehicle or Levothyroxine-treated Rats

Items Histomorphometry on the thyroid glands (at sacrifice)

Total thickness

Mean follicular epithelium thickness

Mean follicular thickness

Groups (um/central region) (um/follicle) (um/follicle)
Controls
Intact vehicle 1661.23+217.49 21.53+2.63 48.12+13.04
LT4 626.95+150.25" 5.31+1.30" 118.22+18.67"
Treated materials
PTU 1225.36+210.05* 13.25+2.46™ 64.2114.19™
YS 1170.64+143.61* 11.31£1.67* 71.33+11.47*
PG 1112.66+149.59* 9.71+1.04™ 89.13+10.72*
CS 1034.22+147.39* 8.76+1.74™ 93.94+9.48™

LT4: Levothyroxine, PTU: propylthiouracil, YS: Yang Kyuksanhwa-tang, PG: palmulgunja-tang, CS: cheongpyesagan-tang.

Values are expressed Mean=SD of eight rats

*p<0.01 and Pp<0.05 as compared with intact vehicle control by LSD test

p<0.01 as compared with LT4 control by LSD test
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Figure 6. Liver cell counts in intact vehicle or levothyroxine-
treated rats
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Figure 7. Mean diameters of epididymal adipocytes in intact
vehicle or levothyroxine-treated rats
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