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Effects of Ichungwhan on the Aging Process

Min-Kyung Hyun, Ji-Cheon Jeong
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Objectives: It is well known that aging and aging-related diseases are linked to the increased level of oxidative stress
caused by reactive oxygen species(ROS) and reactive nitrogen species(RNS). Nonprotein-SH decreases during aging, while
substances such as ROS, nitric oxide(NO), peroxynitrite(ONOQ’), myeloperoxidase(MPO), and dityrosine show a significant
increase. This study investigated the effect of Ichungwhan on the aging process by examining its effect on the generation
of the above-mentioned substances.

Methods: Four comparison groups of SD rats were used. They were 6 month-old rats, 24 month-old rats, and 24
month-old rats fed with food containing 0.1% and 0.3% of Ichungwhan extract. The amount of NO, ONOO’, and ROS in
the rats’ kidneys were examined using a fluorescence microplate rcader. The reagents used for this purpose include:
dihydrorhodamine 123 (DHR 123), 2°,7’-dichlorodihvdrofluorescein, diacetate(DCFDA), and 4,5-diaminofluorescein(DAF-2).
A spectrophotometer was used to investigate the reactivity of nonprotein-SH and myeloperoxidase(MPO), using reagents
such as trichloroacetic acid(TCA) and tetramethylbenzidine(TMB). The amounts of MPO protein and dityrosine were measued
by western blot.

Results: The observed effects of Ichungwhan on rats were as follows: increase of nonprotein-SH; effective decrease of
RNS level by suppression of the generation system of ONOO™ and NO; decrease of ROS level; decrease of the MPO
reactivity and the subsequent reduction of amount of MPO protein; retardation of dityrosine formation. It can be
hypothesized, therefore, that Ichungwhan affects both the earlier and later phases of the molecular inflammatory process,
and retards the aging process.

Conclusions: Empirical evidence in this study supports a role for Ichungwhan in generation mechanisms of aging-
process-linked substances ROS, NO, ONOO', nonprotein-SH, MPO and dityrosine. Affects contrary to the aging process

observed in rats beg further empiricism to investigate potential application of Ichungwhan as a medication for age-related
diseases in humans.
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Fig. 1. Inhibition effects of ichungwhan on ROS generation in aged SD rats.

The rats were administrated extracts of Ichungwhan for 10 days. The Kideny was isolated, homogenized, and analyzed. The levels of ROS
were determined by fluorometric assay with DCFDA. Each value is the meantS.E. of 5 rats. Young: 6 months, Old: 24 months.
Ichungwhan(ICH): Ichungwhan treated-rat(24 months). Statistical significance:

*p<0.05 vs. Young, #p<0.05 vs Old.
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Fig. 2. Inhibition effects of lchungwhan on NO generation in aged SD rats.

The rats were administrated extracts of Ichungwhan for 10 days. The Kideny was isolated, homogenized. and analyzed. The levels of - NO
were determined by DAF-2DA. Each value is the mean=S.E. of 5 rats. Young: 6 months, Old: 24 months. Ichungwhan(ICH): Ichungwhan

treated-rat(24 months). Statistical significance:
**#p<0.01 vs Young, #p<0.05 vs Old.
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Fig. 3. Inhibition effects of Ichungwhan on ONOO™ generation in aged SD rats.

The rats were administrated extracts of Ichungwhan for 10 days. The Kideny was isolated, homogenized. and analyzed. The levels of ONOO'
were determined by DHR 123. Each value is the mean=S.E. of 5 rats. Young: 6 months, Old: 24 months. Ichungwhan(ICH): Ichungwhan

treated-rat(24 months). Statistical significance:
*p<0.05, vs. Young; ##p<0.01 vs Old.
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Fig. 4. The Effects of Nonprotein-SH by Ichungwhan in aged SD rats.

The rats were administrated extracts of Ichungwhan for 10 days. The Kideny was isolated, homogenized, and analyzed. Each value is the
mean=S.E. of 5 rats. Young: 6 months, Old: 24 months. Ichungwhan(ICH): Ichungwhan treated-rat(24 months).
Statistical significance: *p<0.05 vs Young, #p<0.05 vs Old, ##p<0.01 vs Old.
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Fig. 5. Inhibition effects of Ichungwhan on Myeloperoxidase activity in aged SD rats.

The rats were administrated exiracts of Ichungwhan for 10 days. The Kideny was isolated, homogenized, and analyzed. The activity of MPO
were determined by tetramethylbenzidine. Each value is the meantS.E. of 5 rats. Young: 6 months, Old: 24 months. Ichungwhan(ICH) :

Ichungwhan treated-rat(24 months).
Statistical significance: *p<0.05 vs Young, #p<0.05 vs Old.
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Fig. 6. Inhibition effects of lchungwhan on Myeloperoxidase level in aged SD rats.

Western blot analysis was performed to detect myeloperoxidase protein levels in kidney rats. One representative blot of each protein is shown

from three experiments that yielded similar results, respectively.
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Fig. 7. Inhibition effects of Ichungwhan on Dityrosine Formation level in aged SD rats.

Western blot analysis was performed to detect dityrosine formation in kidney rats. One representative blot of each protein is shown from

three experiments that yielded similar results, respectively.
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Motecular Inflammatory Process

[ Tissue damage, Chronic Imiammalicli

Scheme 1. Molecular inflammation hypothesis of aging based on the anti-aging mechanism of CR. XDH, xanthine

dehydrogenase; XOD, xanthine oxidase; ROS,

reactive oxygen species; COX-2, cyclooxygenase—2;

iNOS, inducible NO synthase; ONOO', peroxynitrite; CR, calorie restriction.
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