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Anti-aging and Anti-oxidative Effect of
Gongjinhugwon-dan in Early Stages of Aging Rats

Lee Hwa-Seop, Ahn Taek-Won
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Daejon Univ.

1. Objectives
Purpose of this study is to prove anti-aging and anti-oxidative effects of Gongjinhugwon-dan decoction.

2. Methods

The SD rats used in this experiment were 6, 18, and 36 weeks old. Each age group was again divided into three
groups. These nine groups consisted of 8 rats each. One group was given no treatment, another group was dosed
200 ¢l of normal saline daily, and the last group was dosed 200 4l of 1% Gongjinhugwon-dan and saline mixture. At
the conclusion of the experiment, the age groups were relabelled accordingly (10 weeks, 22 weeks, and 40 weeks).

After 4 weeks, change of weight and liver markers were measured. Serum LDL cholesterol, total bilirubin, albumin,
glucose, GOT and GPT levels were observed in order to check the hematological modification. Also, each organ
tissue was biopsied in order to measure the SOD activity and the glutathione content change.

3. Results & Conclusions
Aging did not cause any significant change in GOT and LDH, but GPT and albumin levels showed increase

after GHD intake. Serum GPT was lower in the experimental group.

Serum total bilirubin of the 40 w GHD group was significantly increased.

The populations of dendritic cells in the spleens of the GHD groups were significantly increased.

The levels of GSH in the liver of the 40 w GHD group and in the kidney of 22w-GSD were significantly
increased in comparison with those of the normal groups.

The degenerative change of brain tissue was decreased in the 40 w GHD group compared with those of the 40w
normal group and the 40 w saline group.

These results suggest that anti-oxidative GSH concentration of liver and kidney in rats treated with GHD showed
significant increase in the 40 w GHD group.

GHD was effective on increasing anti-oxidative substance in liver and dendritic cells in spleen, thus helping immune
system and preventing cell mutation and degenerative change of brain tissues. Further studies and clinical investigation

with GHD is needed.

Key Words : Sasang Constitutional Medicine, Free Radical, Anti-aging Effects, Anti-oxidative Effects, Gongjinhugwon-dan,
SOD, Glutathione
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Table 1. Biochemical Analysis
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Parameter Age Normal Saline GHD
10w 279011 2.8240.10 2.85£0.21
Albumin (g/dl) 2w 29540.13 2.8620.16 2.67£0.13§
40w 34240, 15%%"" 3.260,09%+" 3.18+0.19%"™
o 10w 0.38+0.07 0.36+0.03 0.35+0.05
T°“21 ;‘er;b‘“ Vw 0.60£0.21 0.5920.19 0.36+0.05
m 40w 0.15+0.04*"" 0.16+0.04+"" 0.32+0,03%###
10w 386.20+37.26 314.60+35.30 228.0+77.34
GOT (IU/ #) 2w 198.80+26.92#* 236.0429.61%% 141.60+22.17%"#*
40w 217.20+16.78%* 179.80+0.04%#+™ 144.60+16.82%
10w 38.4+3.65 37.245.17 32.849.12
GPT (IU/ #) 2w 43.6+12.90 46.4+6.54 37.047.04
40w 59.6+26.71 49.6+11.80 43.6+6.27
10w 2937.2+58.32 2979.6+64.81 2474.24342.32%*
LDH (mg/dl) 2w 2754.3+67.84 3035.0+51.54° 2366.2+199.39W###
40w 2990.8+889.26 3168.6£784.94 2517.2%720.03
10w 13.6£3.13 14.243.701 9.2+1.483
LDL('CZ’;S)”“’I Vw 12.341.89 14.8+4.86 9.043.61
m 40w 14.7+4.31 19.247.95 163+3.40%"
10w 63.2+4.55 60.4+0.89 72.0%5.72%#
Glucose (mg/dl) 2w 68.8+17.02 76.6+12.01 1244427 79%85##
40w 136.2+31.07%+"" 1584422 68+ 138.4:+17.59%

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Blood samples were taken from rat heart for biochemical
analysis.

Normal : normal SD rat

Saline : SD rat treated with saline daily for 4 weeks

GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.

Values represent mean+SEM(n=>5)
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Fig. 1. Effects of GHD on MHC [+/CD11c Cell Population in Rat Spleen
Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks.
The animals were decapitated 24 hr after the last administration of saline or GHD decoction. The population of MHC
[+/CD11c cells in rat spleen was measured by flowcytometer.
Values represent mean+SEM(n=5)

Table 2. Effect of GHD on the SOD Activity and GSH Concentraton in the Rat Liver

10week

?2week

A0week

Parameter Age Normal Saline GHD
10w 31.986+8.858 28.68%6.574 23.474+7.069
SOD activity (%) 22w 38.928+5.998 43.143+4.58 32.647+9.663
40w 40.581£9.47 28.3548.59 26.573£0.175
10w 141.893+10.738 133.43+3.117 147.16+0.295
GSH Conc.
B 1) 22w 128.797+6.887 124.317£14.212 147.8846.273
e 40w 102.577+4.242%+" 125.1+4.707 133.213+15.842°

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Liver was removed and the levels of the SOD activity
and GSH concentration in liver tissue were analysed by ELISA.
Normal : normal SD rat

Saline
GHD

Values represent mean+SEM(n=3)
##% . p<0.01, compared to 10w group by ANOVA test.

+
§

: SD rat treated with saline daily for 4 weeks
: SD rat orally administerd with GHD decoction daily for 4 weeks.

: p<0.05, compared to 22w group by ANOVA test.
: p<0.05 compared to normal group by ANOVA test.
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Table 3. Effect of GHD on the SOD activity and GSH Concentration in Rat Spleen

Parameter Age Normal Saline GHD
_ 10w 25.044+8.763 32.069£7.667 26.201+11.231
SOD Activity
%) 2w 48.143+4.032 50.33344.195 30.995+12.323
40w 54.383£6.636* 43.97£12.333 52.565+5.952
10w 138.303+32.071 118.557£21.237 109.89+6.501
GSH Conc.
(amol/ £) 22w 117.53+22.14 90.55+16.644 87.367+6.988*
40w 84.133+11.504 77.307+6.913 57.043+11.296%+"

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Rat spleen was removed, and SOD activity and GSH
concentration in spleen tissue was measured.
Normal : normal SD rat
Saline : SD rat treated with saline daily for 4 weeks
GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.

Values represent mean+SEM(n=3)

*: p<0.05, **: p<0.01, compared to 10w group by ANOVA test, !

: p<0.05, compared to 22w group by ANOVA test.

Table 4. Effect of GHD on the SOD Activity and GSH Concentration in Rat Lung

Parameter Age Normal Saline GHD
10w 76.121+6.184 88.9+2.822 84.383+3.422
SOD activity (%) 2w 77.26+15.478 75.958+3.002 79.78445.75
40w 88.819+4.725 79.0148.891 81.819+5.746
GSH Co 10w 117.467+15.082 89.633%7.235 97.387£11.7
ol ;)C 2w 86.963+23.782 121.8149.457* 110.1547.344
umoe 40w 68.388.028* 97.457+13.438 94.743423.577

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Rat lung was removed, and SOD activity and GSH
concentration in lung tissue was measured.
Normal : normal SD rat
Saline : SD rat treated with saline daily for 4 weeks
GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.
Values represent mean+SEM(n=3)
*: p<0.05 compared to 10w group by ANOVA test.
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Table 5. Effect of GHD on the SOD Activity and GSH Concentration in Rat Kidney

Parameter Age Normal Saline GHD
10w 90.04+1.345 87.232+1.762 86.336+2.253
SOD activity (%) 22w 78.68540.775 85.644+2.982 85.604+2.608
40w 83.0822.83 77.138+4.925 76.487+4.423
10w 84.52+0.976 102.837+5.206° 99.367+5.078
GSH Conc. § §
ol £) 2w 138.683£5.536++ 115.787+8.827 120.14342.669%
umo 40w 91.037+15.659™ 127.97+15.965 131.993+8.943%+

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Rat kidney was removed, and SOD and GSH con-
centration in kidney tissue was measured.
Normal : normal SD rat
Saline : SD rat treated with saline daily for 4 weeks
GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.

Values represent mean+SEM(n=3)
*: p<0.05, **: p<<0.01 compared to 10w group by ANOVA test,
§ : p<0.05 compared to normal group by ANOVA test.

* p<0.01 compared to 22w group by ANOVA test.

Table 6. Effect of GHD on the SOD Activity and GSH Concentration in Rat Heart

Parameter Age Normal Saline GHD
- 10w 79.641+4.921 75.123+4.231 78.97+5.871
SOD activity
s 2w 76.283+0.345 59.739+5.612 70.178+4.144
40w 77.34249.972 65.986+8.38 65.92+6.003
10w 158.9843.734 183.54+9.772 248.18+0%##
GSH Conc.
cancl/ £) 2w 169.235+5.056 165.525+4.971 178.645+8.309%
umoe 40w 118.03430.499 162.597£21.156 144.03321. 241 %%

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Rat heart was removed, and SOD activity and GSH
concentration in heart tissue was measured.
Normal : normal SD rat
Saline : SD rat treated with saline daily for 4 weeks
GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.
Values represent mean+SEM(n=3)
*: p<0.05, **: p<<0.01 compared to 10w group by ANOVA test, . p<0.01 compared to normal group by ANOVA test.
## . p<0.01 compared to saline group by ANOVA test.

GSH $=& S48 thTable 5. 5) 4%
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Table 7. Effect of GHD on the SOD Activity and GSH Concentration in Rat Brain

Parameter Age Normal Saline GHD
10w 54.135£0.871 51.16+3.474 56.945+3.873
SOD activity (%) 2w 68.10242.516 62.565+3.474 59.342+3.08
40w 61.49+2.303 56.284+1.223 61.325£3.579
SH G 10w 69.5747.592 70.01748.033 65.3242.652
ol ;)C 2w 94.56+8.909% 112.597+13.745%* 115.66£17.156%*
umo 40w 60.807+8.011"" 69.1133.311"" 70.003+7.621"

Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks. The animals
were decapitated 24 hr after the last administration of saline or GHD decoction. Rat brain was removed, and SOD and GSH concent-
ration in brain tissue was measured.

Normal : normal SD rat

Saline : SD rat treated with saline daily for 4 weeks
GHD : SD rat orally administerd with GHD decoction daily for 4 weeks.
Values represent mean+SEM(n=3)

Fig. 2. Effect of GHD on Rat Brain Histology
Rats in the saline group and GHD group were treated with saline and GHD decoction orally once a day for 4 weeks.
The animals were decapitated 24 hr after the last administration of saline or GHD decoction. Rat brain was removed and
the tissue was stained as described in the experimental methods.
A, D, G:10w, 22w, 40w normal rat, B, E, H: 10w, 22w, 40w rat treated with saline, C, F, I: 10w, 22w, 40w rat treated
of GHD decoction
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