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Junction for the health and preventive medicine
of the functionality of agricultural and foods

Non-communicable diseases (life style)
and Health !

CAM (complementary and alternative medicine):
1997, NCCAM (national center of CAM, USA)



Non-communicable diseases and health
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" A
The World Declaration of Nutrition and

Global Plan of Action: Highlights
Rome 1992

m Everyone has right to get nutrition and
safe food.

m Nutrition is closely associated with
soclal development and is also the
target of human progress.



"
WHO/WHA 57
Resolution and strategy

WORLD HESLTH OiRGE HITET10H

GLOBAL STRATEGY

ON DIET, PHYSICAL
ACTIVITY AND HEALTH

In May 2004, the 57th World Health Assembly (W HA) endorsed the Wioeld
Healrh Organization (WHO) Global Strategy on Diet. Physical Acrivity

and Healch. The Scrategy was developed through a wide-ranging series of
consultationswith all concerned stakeholders in response to a request from
Member States at World Health Assembly 2z ooz (Resolution WHAss. 23k

The Strategy, together with the Resolution by which it was endorsed
(WHAs7.17), are contained in this document.
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Nutrition deficiency and
Health

Overweight & Obesity

_ow vegetables fruits and dairy intake
_ow Vit B1, B2, B6, folic acid, Mg, K
_ow calcium

High protein and lipid and low CHO

Nutritional education and environment



What 1s Nutrition?

Vitamins, minerals?
Carbohydrates, Lipids, Proteins?
Phytochemicals?

Nutritional supplement?
Functional foods?

Herbs?

mFor Health......!!

From individual to community, education,
policy



Chance for agricultural and foods

m CAM as a group of diverse medical and health
care systems, practices, and products that are
not generally considered part of conventional
medicine (also called Western or allopathic
medicine)

m herb, acupuncture, magnetic treatment,
functional foods, nutraceuticals —evidence
based (safety and effectiveness)



al'food in USA, Europe and Japan

USA Europe Japan
Marketing (USD) 26.18 billion 24.64 billion 19.25 billion
Points from consumers What an ingredient does
ILSI-Europe e
: Nutrition labeling and opinion(CODE Food for Specific
Ordinary foods : Health Use
Education Act (1990) X
: : Act(1991)
Alimentarius)
- | Dietary Dietary Supplement Health food
supplements Health and X Manufactures
Education (1994) Association
Approved X X V
Health benefits Heart h_ealth and b_ody Imr_nune., Immune and digestion
weight reduction digestion

Popular materials

Tren and products

Vitamins, minerals,
plant extracts

Probiotics, dietary
finber

Dietary fiber, specific

proteins

Major types

Bar, cereal, drink

Dairy, drink

Special oils

Nutrition business Journal,2005 ; Food Technology,Vol.59,No.5,May 2005
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Herbs allow to be used as food in Taiwan

According to the "discretionary staglng principle, so far has announced 215 kinds of "can provide
food use of Chinese herbal medicines" items in Taiwan, as the followings:

m  Vegetables: lily, lotus leaf, tremella, yam, ginger, lettuce, laminaria, leek (not including seeds),
onion, xiebai, hu (Garlic), brassica (rapeseed), (cabbage), mustard, white mustard (does not contain
seeds), turnip (speedwell), sulforaphane (radish) (not containing seeds), celery, chrysanthemum,
coriander, carrot, basil, fragrant (anise), dill (cumin), pineapple, chayote, alfalfa, amaranth,
portulaca oleracea, lettuce, cucumber cuisine, taro, taro, gan chip, bamboo shoots, sour bamboo
shoots, grass-stone silkworm, eggplant, kettle lou, Wax gourd (does not contain seeds), pumpkin,
zucchini, loofah, balsam pear, laver, stone flower, gelidium, carrageenan, dragon vegetable, lotus
root, garlic (small garlic) burdock (root), fanyi lou (goose intestines vegetable), jew’s ear, mustard,
champignon, seaweed, konnyaku.

m  Fruit: longan pulp, prune, olive, medlar, plum, plum, peach (not including seeds), chestnut, jujube,
pear, mountain zha, ann pomegranate, tangerine, citrus, orange, pomelo, citric, kumquat, loquat,
cherry, litchi (not including seeds), longan (without seeds), long lali, olive, coconut, pineapple luo mi,
fig, Qin Yu ( Pepper, peppers, tea, melon, watermelon, grapes, peach, sugarcane, sugar, red and
white lotus, Ji (water chestnut), gorgon, oolong, apricot (fruit), persimmon, red dates.

m  Grains: soybean, sesame, pine nut, walnut, mung bean, malt, flax, flax, wheat, barley (not including
barley bud), buckwheat, Rice, japonica, indica (early rice), millet, millet, maize, Shu (glutinous),
yellow soybeans, white beans peas, cowpea, soya beans, tofu, rice, porndge rice cakes,
dumplings, steam cake, caramel sauces, vinegar, wine , soju, wine, rice, lotus seeds, Chixiaodou
(red beans), oat, broad bean chestnut salt Coix seed, black beans.

m Fish, clam, shrimp, crab: mussels, oysters (shells), snakehead fish, carp, trout, carp fish (grass
carp), mussels, crucian carp, perch, shark, grouper, goldfish, puffer fish, sturgeon, eel fish, catfish
(catfish), yellow croaker, dolphin fish, flounder, mackerel, squid, octopus, shrimp, abalone, roe,
turtle, crab, clams,

m  Animals: ragweed, dogs, sheep, gazelle, ox, horse, donkey, mule, yak, yak, wild horse, wild boar,
goat, deer, rabbit, chicken, partridge, bamboo chicken, quail, pigeon, finch, turtle dove, shrike,
ostrich, pheasant.

m  Other categories: chrysanthemum, honey, yellow essence, mint, milk, gynostemma pentaphyllum,
Cassia seed, Dendrobium, tangerine peel, nutmeg, grass cardamom, flower, anise, ginseng flowers.



Potential Herbs (45 items) and
allowed herbs for functional foods
(*) around the world
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Definition of health food in USA

E—

1

1

Any product taken by mouth that contains a so-called “dietary
ingredient” and its label clearly states that it is a dietary supplement.
The dietary ingredients may include vitamins, minerals, herbs, and
amino acids as well as substances such as enzymes, organ tissues,

metabolites, extracts or concentrates.



"
Management of functional food

B statement of nutrition support “This
statement has not been evaluated by
the FDA. This product is not intended
to diagnose, treat, cure or prevent any
disease.”



Examples of Claims

Calcium builds strong bones.

Calcium may reduce the risk of
osteoporosis.

Calcium will prevent osteoporosis.






Functional Food ?

Food type, common use: including animal, plant
and microbiological organism

Nutraceuticals ?

Powder, tablet or capsule (medicine like)



"
Definition of health food in Taiwan
m Providing special nutrient or health benefit,

claim or label on food. The purpose is not for

disease therapy.



"

Toxicity and Function

m Safety evaluation pass first:
microbial and animal systems

m Function evaluation:
Animal system
Human clinical
Both animal and human design



" S
Preclinical Trial: discovery

m Molecular structure
m Best combination

m ...screening design, cluster analysis,
discriminant analysis, factor analysis

m By animal:
m 1. Dose-related response (regression)
m 2. Pharmacological activity



Next step: toxicology

m Genetic toxicity

m Animal toxicity

m Reproductive toxicity

m Carcinogenic toxicity

m Dose-relationship (regression)



Further ... ADME

m Absorption
m Distribution
m Metabolism
m Elimination

m Formulation (to the site of action) and
iIndicator compound(s)



" A
Formulation

m How to reach site of action: tablet,
capusule, powder, liquid

m Lotion
m Cream
m Gel

m — |nvestigational New Drug Application,
IND---For clinical trial

m indicator compound(s) is very critical
for the quality control...



" SN
Clinical Trials

m P
m P
m P
m P

nase |
nase |l
nase |11

nase |V



" A
Phase |

m Time to maximum concentration (T-max)
m Maximum concentration (Cmax)

m Area under the curve (AUC)

m Bioequivalence

m Bioavailability

m Subjects: 30~40y (n=20~80)



"
Phase ||

m Subjects: patients
m Safety

m Efficiency

m Dose ranging

m Other pharmacological and pharmaco-
kynetics



"
Phase llI:
adequate and well control

m Pivitol placebo-controlled study
m Active control study

m Further evaluation for the safety and
efficiency

m Short term (wks) and long term(1-2y)

m Including elderly (>65y), or liver or kidney
patients



" S
After phase Il

m New drug application (NDA)
m Commercialized
m Statistically valid



» I
Phase |V

m After commercialized..

m Adverse event

m Pharmacological effect
m Elderly, child, pregnant
m Morbidity

m Mortality

m Indication (new purpose)



" J
Experimental design (statistics)

m [dentity
m Strength
m Quality
m purity



Parallel and Cross-over

m Ethics: cross-over > parallel
m Cross-over: carry-over effect....washout

period
m Cross-over:
m Cross-over:

onger time (drop-out)

ohase |

m Parallel: phase I~V
m Parallel are highly recommended



Single versus Multicenter trials

m Most by multicenter trials: easy to enroll
subjects

m Single center: difficult enrolled (e.g.
confestion heart failure)

m Center effect: treatment-by-center
Interactions



Blinding and open-label

m Single blind: subjects don’'t know, but
researchers know that. (based on ethics)

m Double blind: subjeccts and operators
don’'t know, randomization schedule

m Always by short-term double blind, and
then open-label



Randomized and Nonrandomized

m Most by randomized design

m Completely randomized design: subjects
from all centers

m Randomized block design: subjects from
each center



"
Placebo-controlled and
active-controlled

m Phase |I: placebo-controlled
fewer placebo subjects than experiment

m Phase Ill: active-controlled (ethical), longer
duration



m Evidence-based
m The new hope for medical treatment

m Scientific and stable significance
------ Challenge



Anti-aging Effect of Ganoderma lucidum :
A clinical trial
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Growth of G. lucidum

<1> 16 weeks after inoculation <2>stem proliferation, 17weeks

RS EEARBEAS)

<3> mushroom cap proliferation, 18weeks
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<7> Harvesting ;2> Enlil of mushroom cap growth,
weeks



Ganoderma formosanum

Ganoderma tsugae
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m Highly used in Asian area for
health promotion and diseases
prevention.

m Mild pharmacological effect

m Classification: texture, color, and
had been used as traditional herb
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Composition of Ganoderma fruiting body

Nutrient Nutrient

composition composition

Cellulose 54~56% Polysaccharide 1.0~1.2%
Lignin 13~14% Sterol 0.14~0.16%
Water 12~13% Ash 0.022%
Monosaccharide 4.5~5.0% Total phenol 0.08~0.12%

Fat 1.9~2.0% Protein 0.08~0.12%




Functional components

Compounds

CHO

-Polysaccharide, Glucan

-Ganoderan

Triterpenoids

-Ganoderic acid
‘LLucidenic acid

‘Lucidone
Srotei -Ling Zhi-8
rotein ‘Glycoprotein
o ‘RNA, Adenosine
Uncleuic acid -Adenine, Uracil
_ -Ge-132, K, Ca
Minerals

‘P, Mg



http://www.doublecrane.com.tw/dc400/dc8-1-3a.html
http://www.doublecrane.com.tw/dc400/dc8-1-3c.html
http://www.doublecrane.com.tw/dc400/dc8-1-3d.html
http://www.doublecrane.com.tw/dc400/dc8-1-3e.html
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Triterpenoids

Bitter taste source of G. tsugae and G. lucidum
Liver protection

Blood pressure regulation

Suppression on cancer cells

Inhibition on histamine release

Anti-allergy

Blood lipid down regulation

Improvement on liver function

(Hitoshi et al., 1977; Kim et al., 1980; Miyazaki et al., 1981; Toth et al., 1983;
Shimizu et al., 1985; Chen et al., 1997; Lai et al., 1997; Park et al., 1997)
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Polysaccharides

More than 200 polysaccharides have been isolated
from Ganoderma species

Linkage with protein moiety (polysaccharide
peptide)

Anticancer

Immune promotion

Antioxidation

Promote the production of interleukin-1, -2 and
IFN-y )

(Kinoetal., 1989; Xia et al., 1989; van der Hem et al., 1995; Wang et al., 1997, Lai et al.,
1997; Lin et al., 2000)
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Aging
Age dependent
Physiological activity
Body function
Cell death or damage

Survival
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Free radicals damage
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Free radicals




"
ROS (reactive oxygen speices), free radicals
VS diseases, aging
Antioxidation:
1. Oxidant indicator

2. Antioxidant enzymes

Organ indicator: liver function



Purpose

To evaluate the antiaging effect of Ganoderma
extracts by human subjects by measuring the
antioxidant status and liver function.



Anti-aging—animal model

Learning ability
Memory
Antioxidant status
Shelf life



SAMPS (Senescence accelerated mice)

+Memory degression

+Short life: avg. 10 months
+Defect of learning and memory
+Suitable for aging study
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Aging:

. Reactivity

. Skin glossiness

. Periophthalmic lesion

. Spine lordokyphosis

. Retard on body weight
. Hair loss

. Contract

. Beta amyloid protein

. Poor immune
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Active shuttle avoidance test

= stay in case for 10 sec.

m Light and sound
stimulation in one side

B If no moving, electric
shock every 5 seconds
until to the other side

B 5 iests per time,
four times every day,
total 4 days

B Record the electric
shock times




B N Table Active shuttle avoidance test!?

Group
Male

Day 1 Day 2 Day 3 Day 4

frequency

Control  14.13+0.53%  10.80+0.34% 9.20+0.46% 7.27+0.442

-

A 8.93+0.41°  6.40:051°  453x0.31°  2.80+0.31°
b b b b
B 8.60+0.32 5.07£0.33 4.20+0.34 2.27+0.32
b b b b
C 7.93+£0.40 4.93+0.37 2.93+0.33 1.53+0.27
Group
Day 1 Day 2 Day 3 Day 4
Female
frequency

Control  12.20+0.50% 8.87+0.36° 6.27+0.272 4.27+0.36%

-

A 9.73+0.42°°  5.20+0.37° 3.47+0.26°  2.31+0.24%
b b b b

B 8.27+0.30 4.07+0.27 2.67+0.35 1.80+0.26

C 6.80+0.30°  3.60+0.45° 227+028°  1.53+0.24°

Values were mean +S.E.M.

Mean in the same column followed by different letters are significantly different(P <0.05)



"
Single-trial passive avoidance test

T RN - 2 7‘
e -

~ o & mm) stay at light space for
. \1}?".--.‘, A j(f!‘?&k 10 seconds
ATEa 41 A =) clectric shock when
o v going into dark space

for continuous 3 times

B 24h, 48h,72h, 7day for
test (no electric shock)

mm) record the time to stay
In light space




"  JRNRISNiElpassive avoidance test:

Grou
P trial 24 hr 48 hr 72 hr Day 7
Male
time(sec)
Control 14.47+1.302  29.40+2.452  30.53+2.632 16.67+1.302  10.00+0.652

16.47+1.942b  40.80+2.63P\ 40.27+2.36P 29.53+2.04P  18.33+1.75P

15.73+1.592b  49.67+3.73¢ |42.60+3.58P 27.73+2.64b 17.47+1.73P

C 19.80+1.01b  55.53+2.0 47.80+1.93> 31.07+2.01> 20.00+1.27P
Gro
1P trial 24 hr 48 hr 72 hr Day 7
Female
time(sec)

Control  18.07+1.482  32.07+1.992 26.40+1.652 15.13+1.212  12.73+0.802

17.27+1.382  50.47+2.31b\  47.47+2.19> 24.67+1.58> 18.60+1.28P

24.07+1.62P  54.67+2.10P |51.33+3.88P  34.67+2.45¢  19.00+1.29P

25.33+2.70Y  62.47+2.4 55.20+2.83P  33.53+2.08° 19.67+1.13b

Values were mean +S.E.

?Mean in the same column followed by different letters are significantly different(P <0.05)
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Aging score (ranking from 0~4)

@ Behavior E reactivity H-"G;i

passivity
@ Skin glossiness
coarseness

hair loss

ulcer
® Eyes — periophthalmic lesion

@ Spine — spine lordokyphosisi{



Table Aging score

Eyes
Group Behavior Skin . y i Spine
. .. ) . Periophthalmic ) Total
Male  Reactivity  Passivity Glossiness  Coarseness Hair loss  Ulcer lesion Lordokyphosis
Control  1.33+0.13% 1.33+0.13% 1.20+0.11 1.53+0.13%  1.40+0.13* 0.53+0.17 0.53+0.13 0.60+0.19 8.47+0.32°
A 1.07+0.12%*  1.20+0.14° 1.13+0.09 1.53+0.13%*  1.20+0.11* 0.40+0.13 0.47+0.13 0.47+0.13 7.47+0.40%
B 1.2040.14%*  1.07#0.12*  1.00#0.17  1.20#0.11°  1.13+0.17%* 0.33+0.13 0.33x0.13 0.53x0.13 6.80+0.39™
C 0.874#0.22°  0.80£0.14°  1.20+0.11  1.13x0.09° 0.93+0.12° 0.20+0.11 0.40+0.13 0.33+0.13 5.87+0.52°
Eyes
Group Behavior Skin . Y ) Spine
L L . . Periophthalmic i Total
Female Reactivity  Passivity Glossiness  Coarseness Hair loss Ulcer lesion Lordokyphosis
Control 1.07+£0.15  1.13+0.17 1.20+0.14 1.07+0.12 1.13+0.19 0.60+0.19 0.60+0.13 0.87+0.17 7.67£0.43%
A 0.93+0.15  1.07+0.15 1.20+0.14 1.00+0.14 1.20+0.14 0.47+0.13 0.53+0.13 0.7310.15 7.13+0.35%
B 0.8740.17  1.00+0.14 1.07+0.18 0.80+0.14 0.8740.13 0.4740.13 0.47+0.13 0.60+0.13 6.13+0.42"
C 0.87+0.17 0.80+0.14 0.87+0.17 0.73x0.15 0.80+0.14 0.47+0.13 0.40%0.13 0.47+0.13 5.40+0.31°

YValues were mean +S.E.M.

2 Mean in the same column followed by different letters are significantly different (P <0.05)
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Biochem. Oxidation Enzyme Brain biopsy

Total protein Protein Carbonyl SOD B-amyloid
Albumin TBARS CAT protein deposition
Triglyceride Total thiol GSH-Px

Total cholesterol

HDL

LDL

TBARS: thiobarbituric acid reactive substances
SOD: superoxide dismutase

CAT: catalase

GSH-Px: glutathione peroxidase




Hippocampus (HIP)

Center for learning

Accepting the sensory messages

Long term memory formation

Damage of HIP will lead to memory defects
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Structure of whole brain

Memory realted parts -
NCX < Neocortex

CC - Corpus callosum
HIP . Hippocampus
TH - Thalamus

Shimada et al. ( 1994 ) Neuroscience. 59:859-69.
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B-Amyloid deposition




" «NTEBIEp=amyloid deposition in the brain **

Group Percentage of A Number of AP
Male in brain (%) in brain (n)
Control 0.7440.07° 30.204#4.77
A 0.574.03° 24.6035.54
B 0.4036.05° 25.0045.41
C 0.3930.06° 20.2088.34
Group Percentage of AP Number of AP
Female in brain (%) in brain (n)
Control 0.854.06° 75.608.84°
A 0.594.04" 52.404.90%
B 0.558,05° 60.0046.30%°
C 0.424.07° 42.204.90°

"Values were mean +S.E.M.
’Mean in the same column followed by different letters are significantly different (P <0.05)



Increasing antioxidant status

Lower Malondialdehyde (MDA)
ncreasing total thiol groups

ncreasing activities of antioxidant enzymes in
ver

--Catalase

--SOD

--G-6-PD




Shelf life
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Life months
group 6 7 8 9 10 11 12 13 14 15
male

control  (N/N) 20/20 17/20 14/20 12/20 9/20 8/20 4/20 1/20 0/20 0/20
(%) 100 85 70 60 45 40 20 5 0 0

A (N/N) 20/20 18/20 16/20 13/20 12/20 9/20 7120 5/20 0/20 0/20
(%) 100 90 80 65 60 45 35 25 0 0

B (N/N) 20/20 19/20 19/20 16/20 14/20 13/20 9/20 6/20 0/20 0/20
(%) 100 95 95 80 70 65 45 30 0 0

C (N/N) 20/20 20/20 19/20 17/20 17/20 14/20 12/20 9/20 5/20 1/20
(%) 100 100 95 85 85 70 60 45 25 5

Female

control  (N/N) 20/20 18/20 16/20 13/20 9/20 7120 3/20 0/20 0/20 0/20
(%) 100 90 80 65 45 35 15 0 0 0

A (N/N) 20/20 19/20 17/20 14/20 11/20 11/20 8/20 6/20 1/20 0/20
(%) 100 95 85 70 55 55 40 30 5 0

B (N/N) 20/20 20/20 19/20 17/20 16/20 14/20 11/20 9/20 4/20 1/20
(%) 100 100 95 85 80 70 55 45 20 5

C (N/N) 20/20 20/20 19/20 18/20 17/20 15/20 12/20 10/20 8/20 4/20
(%) 100 100 95 90 85 75 60 50 40 20




Human clinical trial



Study design

Double blind and crossover design
2.7 g Ganoderma extract/day (Double Crane Divine

" N

Ganoderma)
(ganoderic acid; 14.6mg/cap.)
(13.5mg/cap.)
(Group A
Placebo Placebo> Wash ou> Sample> Sample
3 months 3 months 1 month 3 month 3 month
= < sille . ame = =
Sample Sample Wash out Placebo Placebo
3 monthls 3 months 1 montf[1> 3 month[s> 3 month\;
(Group B>
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Table Anthropometric measurements of subjects

Group A GroupA GroupA GroupB GroupB Group B

Initial 3 months 6 months Initial 3 months 6 months
Age 46.6%+18.77 46.6£18.77  46.6%18.77  44.74%17.07 44.74%17.07  44.74+17.07
Length(cm) 165.9319.24  165.9319.24  165.9319.24  164.5317.93 164.5317.93  164.5317.93
Body wt.(kg) 65.29t+10.26  64.99£10.04 65.0519.99  62.13+11.57 61.29+11.33  61.87+11.94
Body fat (%) 26.27+8.4 27.1948.16  27.61+8.98  24.43%8.27  2579+8.82  26.05%8.95
BMI(kg/m2) 23.6312.6 23.54£2.63 23561252  22.8743.35 2255135 22.78+3.58

Values are meanstSD
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Oxidant indicator (in plasma)

Total antioxidant capacity
TBARs

Total thiols

Glutathione

8-OH-dG
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Table 1. The total antioxidant capacity of plasma

Placebo Sample

(%0)

Initial 80.70145.042 79.3344.95b
3 months 80.97+3.982 83.93+3.872
6 months 80.24+3.794 84.04+3.742

Values are means+SD
Data within the same column sharing different superscript letters were significantly
different (p<0.05)
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Table 2. The contents of plasma TBARS

Placebo Sample

(u mol/L)

Initial 3.261+1.092 .3711.032
3 months 3.32+0.732 3.2810.812
6 months 3.30+0.882 2.471+0.68P

Values are meanstSD
Data within the same column sharing different superscript letters were significantly
different (p<0.05)
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Table 3. The contents of total thiol groups in plasma

Placebo Sample

(mM)

Initial 0.2140.082 0.19140.06P

3 months 0.2040.072 0.2040.05P

6 months 0.194#0.062 0.28+0.052

Values are means+SD
Data within the same column sharing different superscript letters were significantly
different (p<0.05)
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Table 4. The contents of plasma glutathione

Placebo Sample

(n M)

Initial 6.901+2.002 6.00%1.72b
3 months 6.6611.632 7.30%1.662
6 months 6.631+1.392 8.0511.422

Values are meanstSD
Data within the same column sharing different superscript letters were significantly
different (p<0.05)
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Table 5. The contents of erythocyte 8-OH-dG

Placebo Sample

(pg/mL)

Initial 14.70x3.002 15.9912.392

3 months 15.191+2.992 14.4912.722

6 months 15.77£3.072 11.98+1.79b

Values are meanstSD

Data within the same column sharing different superscript letters were significantly
different (p<0.05)



Antioxidant enzyme

Super oxide dismutase (SOD)

Glucose 6-phosphate dehydrogenase (G6PD)
Catalase (CAT)

Glutathione peroxidase (GSH Px)
Glutathione reductase (GSH Rd)
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Antioxidant enzyme




" N

Table 6. The activity of superoxide dismutase in erythrocytes

Placebo Sample
(1U/g Hb)
RN
Initial 1143.95+170.142  /1155.98+150.11¢ \
3 months 1141.25 + 155.462 \ 1244.73+149.46%
6 months 1144.60+150.73¢  \385.63+139.012

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<<0.05)
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Table 7. The activity of glucose-6-phosphate dehydrogenase in erythrocytes

Placebo Sample

(1U/g Hb)

Initial 11.83+2.112 / 11.99+1.99b \

3 months 11.93+2.192 k 12.40+2.26b )

6 months 11.94£2.032 13.56*+2.112 T

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<<0.05)
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Table 8. The activity of catalase in erythrocytes

Placebo Sample

(k1U/g Hb)

Initial 245.83+32.432 / 246.26 + 28.08b\

3 months 244.86 % 31.80° \ 268.87 % 28.224 )

6 months 242.97 £28.322 79.21+26.182

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<<0.05)
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Table 9. The activity of glutathione peroxidase in erythrocytes

Placebo Sample
(1U/g Hb)
N\
Initial 12.64+1.432 /13.16 +1.71b
3 months 13.07+1.532 ( 14.39%1.20°4
6 months 12.63+1.782 Q.Mi 1.172

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<<0.05)
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Table 10. The activity of glutathione reductase in erythrocytes

Placebo Sample
(IU/g Hb)
Initial 3.951+0.642 4.00x0.612
3 months 3.99*0.632 4.29%0.662
6 months 3.99+0.642 4.53+0.682

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<<0.05)
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Clinical evaluation on liver

Abdominal ultrasonic exam.

GOT. GPT



® 2003 Wadsworth, a division of Thomson Learning, Inc.

osis

Normal Liver, Fatty Liver, and Cirrh
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Table 11. Biochemical analyses of serum GPT

Placebo Sample
(U/L)
GPT
/7~ N\
Initial 20.05 + 20.44 / 22,58+ 18,922
3 months 20.25+20.102 ¢ 16.85*12.64°
6 months 21.33£20.102 \ 13.08 £9.92¢




" N

Table 11. Biochemical analyses of serum GOT

Placebo Sample

(U/L)

GOT

N\
Initial 19.65+9.244 /20.6Si 11.4@\

3 months 20.45+9.722 ( 19.85+9.632 )

6 months 19.90+ 11.162 \15.0519.3y
\/

Values are meanstSD
Data within the same column sharing different superscript letters were
significantly different (p<0.05)
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Abdominal ultrsonic examination




Fatty liver (mild)

-

Normal







Conclusion

The above clinical evaluation clearly showed that:

The total antioxidant status, total thiols and
glutathione contents were significantly increased.
TBARS and 8-OH-dG contents were reduced
Activities of GSH Px, SOD, G6PD and CAT were
Increased.

Down regulation for subjects with higher GPT and
GPT.

Improvement on parenchyma liver disease and
fatty liver.
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Triterpenoids and polysaccharide peptides-enriched Ganoderma lucidum:
a randomized, double-blind placebo-controlled crossover study of its antioxidation
and hepatoprotective efficacy in healthy volunteers

Hui-Fang Chiu®, Hui-Yu Fub, Yan-Ying Lu®, Yi-Chun Hanh, You-Cheng Shend, Kamesh 1I..I’E»nlc;eﬂ:::ﬂnlicrighnant*,
Oksana Golovinskaia® and Chin-Kun Wangh

*Department of Chinese Medicine, Taichung Hospital, Ministry of Health and Well-being, Taichung, Taiwan, Republic of China; "School of
Mutrition, Chung Shan Medical University, Taichung City, Taiwan, Republic of China; “Department of Neurology, Chung Shan Medical University,
Taichung City, Taiwan, Republic of China; “School of Health Diet and Industry Management, Chung Shan Medical University, Taichung City,
Taiwan, Republic of China; *Department of Food Science, ITMO University, Saint-Peterburg, Russia
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PHYTOTHERAPY RESEARCH
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*Chung Shan Medical University Hospital, 110, Sec. 1, Chien-Kuo North Rd., Taichung, 40201, Taiwan

*Shian De Hospital No. 420, Yichang E, Rd., Taiping City, Taichung County, 41175, Taiwan

‘Medigreen Biotechnology Cormp. IIF., No. 453, Sec. 2, Wunhua Rd., Banciao City, 22046, Taipei County, Taiwan
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PHYTOTHERAPY RESEARCH

Phytother Res. (2012)

Published online in Wiley Online Library
{wileyonlineibrary.com ) DOI: 10.1002/ptr.4702

Improvement of Liver Function in Humans Using
a Mixture of Schisandra Fruit Extract and Sesamin

Hui-Fang Chiu.,! Tzy-Yen Chen,” Yu-Te Tzeng® and Chin-Kun Wang™*

'Department of Chinese Medicine, Taichung Hospital Department of Health, Taichung, Taiwan
“Department of Interior Medicine, Chung Shan Medical University Hospital, Taichung, Taiwan
“School of Nufrition, Chung Shan Medical University, Taichung, Taiwan

This was a randomized, parallel, and placebo-conirolled study. Forty subjects were divided into a test group and a
placebo group. The study was focused on the potential effects of a mixture of Schisandra fruit extract and
sesamin (hereinafter called *SCH’) in the subjects with borderline high levels (40-60 U/L) of alanine aminotrans-
ferase (ALT) or aspartate aminotransferase (AST). Twenty subjects taking SCH (four tablets per day) and 20
subjects taking a placebo (four tablets per day) were studied. The effects of SCH on ALT, AST, total bilirubin,
direct bilirubin, free radical levels, total antioxidant status, glutathione peroxidase, glutathione reductase, and the
lag time for low-density lipoprotein oxidation were determined. The total test period was Smonths. Intervention
of SCH dearly reduced the levels of ALT and AST, but it made no change in the total bilirubin and direct
bilirubin. Intake of SCH also greatly increased the antioxidant capacity and decreased the values of thioharbitu-
ric acid reactive substances, total free radicals, and superoxide anion radicals in the plasma. The activities of
olutathione peroxidase and reductase in the eryvthrocytes were significantly increased. In addition, the lag time
for low-density lipoprotein oxidation, an mflammatory marker, was evidently increased. Fatty liver was found
to have been significantly improved in this siudy. SCH proved to have the effects of antioxidation and improving
liver function. Copyright © 2012 John Wiley & Sons, Litd

Keywords: Schisandra fruit extract; sesamin; SCH: liver dvsfunction; LDL oxidation.
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Chung Shan Medical University

m CAM Center

m Clinical Trial Center

m [RB (Institute of Reviewing Board)
m Toxicity evaluation center

m R & D Center

m Incubation Center
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256 slice CT

SIEMENS Somatom Sensation256
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Positron Emission Tomography (PET)

o, | A PET scan can be used in early diagnosis of cancer,
. helping physicians determine the best method for treatment.

CSMUH'’s Positron Emission Tomography Center :
the largest in Southeast Asia
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Cyclotron Center
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Tomo Therapy

TomoTherapy

WLART
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Hyperbaric Oxygen Therapy Center

: The only
managed by diving medicine faculty

doctors in the middle of Taiwan
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