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Underlying mechanism of antioxidant action of Haejohwan in

thyroxine-induced hyperthyroid rats

Jong-Hyuck Park, Cheol-Ho Yoon, Un-Kyo Seo, Ji-Cheon Jeong, Jeong-Jun Kang*, Jong-Eun Seo*, Uk-Seob Shin**

Dept. of Internal Medicine, College of Oriental Medicine, Dongguk Univ.
Dept. of Internal Medicine, Oriental Medical Hospital, Hanseo Univ* , Dept. of Pharmacy, Dongguk Medical Center**

This study was carried out to examine if Haejohwan (HJ) inhibits oxidant-induced lipid peroxidation and therby produces protective effect

against thyroxine-induced hyperthyroid rats.

Triiodothyronine (Ts), thyroxine (T4), lipid peroxidation, xathine oxidase activities and type conversion ratio were increased in thyroxine treated
group. However, they were decreased in HJ extract s pre-applied group. Glutathione level, activities of glutathione peroxidase, glutathione S-
transferase and glutathione reductase were decreased in thyroxine treated group. But, they were increased in HJ extract s pre-applied group.

These results suggest that in thyroxine-induced hyperthyroid rats HJhas an increase in the activities of oxygen free radical scavenging
enzymes and inhibition of xanthine oxidase activities, and prevents lipid peroxidation.

Key Word : Hasjohwan, hyperthyroidism, lipid peroxidation, oxygen free radical scavenging enzyme, xanthine oxidase, glutathione
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8) Glutathione reductase £4 &%

Glutathione reductase &4 =4
Meiz and Langdon®] #y»e)] Z3)
27 mM EDTA - Na9} 16.3 mM
oxidized glutathioneo] &8 0.1 M
Tris - HC buffer (pH 8.0) 9 93
o] 6 mM NADPHE 7|42 &4
F2dg 71 325 ST e
AFle T AN EE GSHE 43t
Al7)ed 449 NADPHY 33
340 mol X} ZA3k] 1 84S A3
Ak 849 EM L 157 1ngd) O
Zo] Ak3kA]7] NADPHY %-& nmole
2 Yepf3lct

rfo 0

9) Glutathione &zt &%

Glutathione 3% &A & Griffith®
o] B 3 2 mpfd A F
8% sulfosalicylic acidS 713 Aoy
NA Q& L& 9% 6mM 5,5
-dithiobis (2-nitrobenzoic acid), 0.3
mM NADPH, 50 units glutathione
reductaseE 43 0.1 M sodium
phosphate buffer (pH 7.5) 43 %<
¥y g2 A|AH AAMH p-nitrothio
phenol?] EZEE 33 412 mol|A
2484 $EE W4T GSH ¢

F& 27 1g73 TRH| e GSHY
oS umoleZ eI

2939 %2 Lowry 5791 42
ol 23 bovine serum albuming &
Foz 3to Ytk ¢, 4 2
o) o4 A% S Student s t-testZ )

3] A3 9 TgTh

. WERRLAR

1. ThyroxineO| & ==0fl DX
= get

AT HiE 2EE 195 497
A 747} 357, 35.2, 35.3T %} 34.8T
oied, T A& 352T, 36.7¢C,
372708 369TSH. T4E F48 3
I Elp 25E 29,39 9 449 A4
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Fig. 1. Effects of thyroxine on rectal
temperature. The assay procedure
was described in the material and
method. Values are mean%
S.E. for 10 animals. Significantly
different from normal (* : p<0.05).
e : normal rat. = : thyroxine
treated rat(1mg/ke , i.p.).
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Fig. 2. Change of triig@othyronine level in
rat serum in vivo. The assay
procedure was described in the
material and method. Values are
mean+S.E. for 10 animals. a)
significantly different from normal.
b) significantly different from
thyroxine-treated group (*: p<0.05,
**: p<0.01). N : normal (0.09%
saline, p.0.) group. HJ: Haejoh
wan(60mg /kg, p.0.) treated gr oup.
T: thyroxine (1mg /kg , i.p.) treated
group. T+H.J : Hagjohwan(60mg/ke,
p.o.} and thyroxine (1mg /kg, i-p.)
treated group.

2. Triiodothyronine2| €% &
0ff o= A

AT 8% T: v 1913+
0.237 nmoles/ [ o] o1 iFEH T
AE 2.25810.31 nmoles/ [ 0] 3]t}
T4Z9 8F Ti $5E 4.029+0.147
nmoles/ | 2 e} ZAEo| Hidte]
8% F27t @A%A Fretd e,
T. BEHTAME 3.150+£0.224
nmoles/ | & UEh} TuZel vl3 21%
AT F94 e A2E JEUIY

(Fig. 2).
3. Thyroxine®| 8% =0 O|%]
= g

ART] F Ty 5= 187.36+
4.5 nmoles/ | 01 2™ EEHTAA
= 194.31+14 nmoles/ | o]t} TeF

Fig. 3. Change of thyroxine level in rat
serum in vivo. The assay proce
dure was described in the material
and method. Values are mean=+
S.E. for 10 animals. a) significantly
different from normal group. b)
significantly different from thyrox
ine-treated group (*: p<0.05, **:
p<0.01). N : normal (0.09% saline,
p.o.) group. HJ: Hagjohwan (60 ms/

kg, p.o.) treated group. T: thyro -

xine (1mg/ke, i.p.) treated group.
T+HJ : Hagjohwan (60mg/kg, p.o.)
and thyroxine (1mg/ke, i.p.) treated
group.

9 ¥F T. ¥ 227.54+8.8 nmo
les/ 1 2 YER} AgTel et 5
T2k @A Fsiler, Te -
BEATANAE 147.71£10.1 nmoles/ |
2 Yeh} T4 8] 35% HE #9
A Qe #AE YeEY (Fig. 3).

4, IMSRIE stakl] O|Xl= He

AT A gL 1.78%
0.145 nmoles/ng of proteino]$1 o.m
HERTIAE 1.66+0.051 nmoles/
ng of protein© 2 VRt BTl f
3§94 e F2E v T
o FatgAd gHFE 2.361£0.075
nmoles/ng of protein_‘-".i veht} Aak
T B3] 32.6% AT +o4 YA F
7Htg e, Ts - EEATAME 1.92
+0.107 nmoles/ng of protein®.E T

Fig. 4. Effect of Haejohwan methanol
extract on hepatic lipid peroxide
levels in thyroxine treated rat in
vivo. The assay procedure was
described in the material and
method. Values are mean=S.E.
for 10 animals. a) significantly
different from normal group. b)
significantly different from thyrox
ine-treated group (*: p<0.05). N :
normal (0.09% saline, p.o.) group.
HJ: Haejohwan (60mg/kg, p.o.)
treated group. T: thyroxine (1mg/ks,
i.p.) treated group. T + HJ: Haejoh
wan (60mg/kg, p.0.) and thyroxine
(1mg/ksg, i.p.) treated group.

Zo w3 18.6%2 oA UL #a
£ YehiT (Fig. 4).

5. Xanthine oxidase &4 ¥ §
a0 o|Xl= etk

AT type 08 &4 0.621%
0.15 nmoleso|9l o0 {EEATANNE
0.6331+0.113 nmolesE £-2] 3+ W3l E
BolA Yottt Tug Foid 23 type
09 4L 0.733+0.152 nmolesZ
Uett ATl H3) 18% Ak o
A A R e, Ts - iggALTol
A} 0.487+0.18 nmolesZ Taol] )
8 33.6% A= FAX A GAEA
t} (Fig. 5).

AL total type (type D+0)<]
848 1.0574+0.025 nmoleso] ¥} 2.5
EEHFAAE 0.941+0.019 nmoles
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Fig. 5. Effect of Haejohwan methanol
extract on hepatic xanthine oxi
dase activity in thyroxine treated
rat in vivo. The assay procedure
was described in the material and
method. Values are mean+S.E.
for 10 animals. a) significantly
different from normal group. b)
significantly different from thyrox
ine-treated group (*: p<0.05, **:
p<0.01). N: normal (0.09% saline,
p.o.) group. HJ: Haejohwan (60 mg/
kg, p.o.) treated group. T: thyro
xine (1me/kg, i.p.) treated group.
T+HJ: Haejohwan (60mg/kg, p.0.)
and thyroxine {(1mg/kg, i.p.) treated
group.

2 744 JA dAHA T4E F
& Z3} total type (type D+0)S} 24
€ 1.177+0.030 nmoles= eI} A
A BlE fred A FTHERS
T: - BEATIME 1.158+0.088
nmolesZ Ta7tol| B3] 23 F7} &
I} ver At (Fig. ).

A9 xanthine oxidased] &7 3k
£ 51.32+4%01% 08 BEAT
A= 4727+5%2 WAEL HElg H
o]7 gt Tug Foig A3 g4
+& 62. 28+3%i Ueht A
93 f94 QA SR, Ts - B
BEH TN M E 42.06+2%2 T4 ]
& 32.5% AZ +oA JA dAHA
o} (Fig. 6).

Fig. 6. Effect of Hagjohwan methanol
extract on hepatic xanthine oxi
dase type conversion ratio in
thyroxine treated rat in vivo. The
assay procedure was described in
the material and method. Values
are mean=S.E. for 10 animals. a)
significantly different from normal
group. b) significantly different
from thyroxine-treated group (*:
p<0.05, **: p<0.01). N: normal
(0.09% saline, p.o.) group. HJ:
Haejohwan (60 mg/kg, p.o.) treated
group. T: thyroxine (1meg/ke, i.p.)
treated group. T+HJ: Hagjohwan
(60 mg/kg, p.0.) and thyroxine (1mg/
kg, i.p.) treated group.

6. Glutathione peroxidase &4
Ol Djxl= Y&

AT glutathione peroxidase<]

"j—?_— 1.542+0.152 nmoles¢] 31 2™

EHTANAE 1.466+0.187 nmoles

i oag
i
é**

= Torﬂ"} Eﬂiﬂ"é‘ io]‘ ] szb:]' T4E
S5t A3} glutathione peroxidase®]
2412 1.113+0.135 nmoles 2 ek}
AT B8] 27.89% AL F4 9
A dAEd o, T - BEAT AN E

1.580-+0.218 nmolesZ T47¢| H|3]
39.8% AL §94 UA Z7tskact
(Fig. 7).

7. Glutathione S-transferase
M0l DjX|= Ak

_ oo

A7l glutathione S-transferase

Fig.7.Effect of Haejohwan methanel
extract on hepatic glutathione
peroxidase activity in thyroxine
treated rat in vivo. The assay
procedure was described in the
material and method. Values are
mean + S.E. for 10 animals. a)
significantly different from normal
group. b) significantly different
from thyroxine-treated group (* :
p<0.05, ** : p<0.01). N : normal
(0.09% saline, p.o.) group. HJ :
Haejohwan (60 mg/kg, p.0.) treated
group. T : thyroxine (1 mg/ke, i.p.)
treated group. T+HJ : Hagjohwan
(60 mg/kg, p.0.) and thyroxine (1 mg
/kg, i.p.) treated group.

9] 8L 2.329+0.109 moleso] §] ©.
o FEATIAE 2.327+0.11 4
molesZ F9J & HIE Hol7] gt
T.& F o8 Z 3 glutathione
peroxidase?] 42 1.221+0.234 4
molesZ YER} AdFo] 13l 47.6%
Ax dA A AAE Ao, Ts - (i
A2 A e 1.439+0.262 pmolesE T
7ol Hl&) 17.9% A= F94 A F
8t (Fig. 9)

8. Glutathione reductase &4
0fl DjXl= A&

A2 9] glutathione reductase®] &
A& 2.389+0.50 nmolese|loH &
ERTAAE 2.059+0.11 nmoles2
72N T+ T8 23 gluta
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Fig. 8. Effect of Haejohwan methanol
extract on hepatic glutathione S-
transferase activity in thyroxine
treated rat in vivo, The assay
procedure was described in the
material and method. Values are
mean+S.E. for 10 animals: a) sig
nificantly different from normai
group. b) significantly different
from thyroxine-treated group (*:
p<0.05, **: p<0.01). N: normal
(0.09% saline, p.o.) group. HJ:
Hagjohwan (60 me/ke, p.o.) treated

- group. T: thyroxine (1mg/kg, i.p.)
treated group. T+HJ: Hagjohwan
(60 mg/kg, p.0.) and thyroxine (1mg/
kg, i.p.) treated group.

thione reductased] &AL 1.665+
0.15 nmoles2 el A7l H]g
303% A& dAsA JAHNLY,
T4 - HEATAAE 2.2381£0.14
nmolesZ. Tsztol B3] 34.4% AT &
94 A F73HAT (Fig. 9).

9. Glutathione B2} DjXl= &t

A1 glutathioned] 32 3.47
+0.09 mmoleso] g o.n EEHT A
£ 3.34+0.14 gmolesZ 23+ W3l
€ HojA ¥} T.& FoqE 23
glutathione peroxidase?] 42 2.47
+0.25 mmolesZ Vel A4 B
d 21% A% oA A 2L
U, Te - BEATANE 2.742037 ¢
molesZ Tu7tol H]3) 102% AE <

Fig. 9. Effect of Haejohwan methanol
extract on hepatic glutathione
reductase activity in thyroxine
treated rat in vivo. The assay
procedure was described in the
material and method. Values are
mean=+S.E. for 10 animals. a) sig
‘nificantly different from normal
group. b) significantly different
from thyroxine-treated group (*:
p<0.05). N: normal (0.09% saline,
p.o.) group. HJ: Hasjohwan (60 mg/
ke, p.o.) treated group. T: thyro
xine (1mg/kg, i.p.) treated group.
T+HJ : Hagjohwan (60mg/ke, p.0.)
and thyroxine (1mg/kg, i.p.) treated
group.

A A Z7489 Y (Fig. 10).
V. £ &

73 715335 20 ~ 4049
JAelM 33k, 104 odoy 70
A ol FgXE S35 =80, 4o &
Aol Hl3te] 4 ~ 8uff T go] ET.
4 5229 YL 4 Eulvt
FREols ZE EAdAe] d&2 A
7) g F A5yl verdt
AT A 3229 Y FHEL
SNLFY Y IR I dA
o] AQoleks AT B3vt Aok

24420 E superoxide anion
radical, hydroxyl radical ( - OH),
hydrogen peroxide (H-0:), singlet

Fig. 10. Effect of Haejohwan methanol
extract on hepatic glutathione
content in thyroxine treated rat in
vivo. The assay procedure was
described in the material and
method. Values are mean+S.E.
for 10 animals. a) significantly
different from normal group. b)
significantly different from thyrox
ine-treated group (*: p<0.05). N:
normal (0.09% saline, p.o.)
group. HJ: Hagjohwan (60 me/ke,
p.0.) treated group. T: thyroxine
(1mg/ke, i.p.) treated group. T+HJ
. Hagjohwan (60mg/kg, p.0.) and
thyroxine (1mg/kg, i.p.) treated
group.
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