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Dear Sir

We are submitting a GRAS exemption claim on the Apocynum venetum extract, VENETRON™ as a

food ingredient.

Notified substance: VENETRON™ (4pocynum venetum extract)

Intended Use: As an ingredient in food at levels of up to 100 milligram per day

Basis: Scientific procedures

The data and information that are the basis for our GRAS determination are available for the Food
and Drug Administration's (FDA) review and copying at reasonable times at a specific address set
out in the notice or will be sent to FDA upon request.

(b) (6)
Best regards.

Jin Tatsuzaki

President

TOKIWA PHYTOCHEMICAL CO., LTD
158, KINOKO, SAKURA-SHI

CHIBA 285-0801

JAPAN

j-tatsuzaki@tokiwaph.co.jp
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JAPAN
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EXPERT CONSENSUS STATEMENT CONCERNING THE GENERALLY RECOGNIZED
AS SAFE (GRAS) STATUS OF VENETRON™ (4POCYNUM VENETUM EXTRACT) FOR
USE AS AFOOD INGREDIENT

The undersigned, independent experts, qualified by scientific training and relevant national and
international experience was commissioned by TOKIWA PHYTOCHEMICAL Co., Ltd (hereafter
referred to as TOKIWA) to evaluate the safety of Apocynum venetum extract, VENETRON™, in
support of TOKIWA's determination that VENETRON™ is Generally Recognized as Safe (GRAS)

for general food use based on scientific procedures supported by a history of safe use.

A. venetum, known as ‘Luobuma’ in Chinese, is a wild shrub growing widely in the middle to
northwestern regions of China. It distributes mainly in the Talim valley of Xinjiang, and its leaves
have been used as a tea drink from ancient time in China. Nowadays it still has been used as a
tradition herb tea and called as "Longevity tea". Some polyphenols, such as hyperoside, isoquercitrin

and procyanidins was reported to be contained in the leaves of 4. venetum.

VENETRON™ js extracted from 4. venetum leaves and contains not less than 4% of hyperoside and
isoquercitrin. VENETRON™ is incorporated into health food product, such as tablet or capsule, and

used for anti-stress, anti-depression and sleep improvement.

VENETRON™ is used in foods in general at levels that would ensure a total daily intake of
VENETRON™ of 50mg/person/day. The proposed daily intake was derived from the preclinical and
clinical studies on the effectiveness of VENETRON™, The safety of this degree of intake is
supported by the absence of major adverse effects in subjects receiving up to 150mg VENETRON™
/day in a clinical safety study. In addition, LDso of VENETRON™ in mice is higher than 2000mg/kg,
which is equivalent to 66.7mg/kg for human (approximately 4002mg/day of VENETRON™ for a
60kg person) by applying a conservative 30-fold safety factor ~And the
no-observe-adverse-effect-level (NOAEL) for VENETRON™ was concluded to be at least
250mg/kg bw/day for rats, which is equivalent to 8.33mg/kg for human (approximately 500mg/day
of VENETRON™ for a 60kg person) by applying a conservative 30-fold safety factor.

The experts assessed the preclinical and clinical data, as well as a history of human intake, and

concluded that the intake for VENETRON™ of 100mg/person/day raised no safety issues.
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EXPERT CONSENSUS STATEMENT CONCERNING THE GENERALLY RECOGNIZED
AS SAFE (GRAS) STATUS OF VENETRON™ (4POCYNUM VENETUM EXTRACT) FOR
USE ASA FOOD INGREDIENT

The experts considered the safety of VENETRON™ was supported firstly on the basis of the long
experience of 4. venetum leaves as a tea. A. venetum leaves is a traditional and popular herb from
ancient China, especially in Xinjiang with a long history of use as a medicine and tea. It is known as
“Luobuma” in Chinese and quite popular among the people living around Lop Lake, who have been
using Luobuma as a longevity tea and to strength the body. Also, it has been contained in
‘pharmacopeia of People’s Republic of China, 2005’ and used to treat neurasthenia, palpitation,
insomnia, edema with oliguria, hypertension and nephritic edema. Pharmaceutical tablet containing
A. venetum leaves is used as a drug for hypertension in China. And In Japan, 4. venetum leaves
import starts in 1985 and rany tea products using 4. venetum leaves had been sold under different
brand name. In 1994, YANLONG tea was launched as a new tea product and the total quantity sold
thorough May 2014 reached 650ton and 150,000,000 packs were sold since 1997. In additional,
‘*YANLONG Level Care’, an aqueous extract of roasted 4. venetum leaves, was permitted as a
FOSHU (FOOD for Special Health Uses) for hypertension in Japan on August, 7th, 2007.

With respect to VENETRON™ safety, the experts carefully assessed the results of preclinical and
clinical safety investigations conducted with VENETRON™. The experts assigned primary
importance to the results of a safety study on 30 healthy male volunteers for consecutive 12 weeks
intake. The intake dose was 50mg/day in 1-8 weeks, and 150mg/day in 9-12 weeks. This study
included measurement of height, weight, blood pressure, pulse rate, urinalysis, hematology, and
blood biochemical test at week 0, week 4, week 8 and week 12. No harmful conscious and objective
symptoms related to VENETRON™ were observed in all of the volunteers throughout the trial
period. VENETRON™ also did not cause any virtual changes in the blood and urine samples. From
this result, the intake for VENETRON™ of 100mg/person/day was considered to be safe.

The experts also evaluated the results of a clinical study on 39 individuals with mild depression for 8
weeks intake (50mg/person/day). No subjects dropped out of the study due to side effects and use of
VENETRON™ by individuals with mild depression is general safe, with few side effects.

The specifications for VENETRON™ were carefully reviewed by the experts to ensure that the
product meet standards for food use. Heavy metal, arsenic and microbiological assays were

performed.
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EXPERT CONSENSUS STATEMENT CONCERNING THE GENERALLY RECOGNIZED
AS SAFE (GRAS) STATUS OF VENETRON™ (APOCYNUM VENETUM EXTRACT) FOR
USE AS AFOOD INGREDIENT

After a critical independent evaluation of the available safety and clinical information for

VENETRON™, the undersigned experts conferred and unanimously concluded that VENETRON™,

when used in foods in general at levels providing a daily total intake of 100mg/person/day, is safe

and is Generally Recognized as Safe (GRAS) based on scientific procedures supported by a history

of safe use.

(b) (6)

Veronika Butterweck, Ph.D.

Professor

School of Life Sciences

Institute for Pharma Technology
University of Applied Sciences and Arts

Northwestern Switzerland

(b) (6)
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Sansei Nishibe, Ph.D.
Professor Emeritus
Faculty of Pharmaceutical Sciences

Health Sciences University of Hokkaido

(b) (6)

Date

Ay 28, 20/4*

Kuo-Hsiung Lee, Ph.D.

Kenan Distinguished Pro&fessor of Medicinal Chemistry

Director of Natural Products Research Laboratories

Eshelman School of Pharmacy

The University of North Carolina at Chapel Hill

Date
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Summary of Data Supporting the Status of
TOKIWA’s VENETRON™ as a GRAS Food Ingredient

1.0 INTRODUCTION
1.1 Objectives

A. venetum, known as ‘Luobuma’ in Chinese, is a wild shrub growing widely in the middle to
northwestern regions of China. It distributes mainly in the Talim valley of Xinjiang, and its leaves
have been used as a tea drink from ancient time in China. Nowadays it still has been used as a
tradition herb tea and called as "Longevity tea". Some polyphenols, such as hyperoside, isoquercitrin

and procyanidins was reported to be contained in the leaves of 4. venetum U2,

VENETRON™ is extracted from 4. venetum leaves and contains not less than 4% of hyperoside and
isoquercitrin. VENETRON™ is incorporated into health food product, such as tablet or capsule, and

used for anti-stress, anti-depression and sleep improvement.

VENETRON™ s used in foods in general at levels that would ensure a total daily intake of
VENETRON™ of 50mg/person/day. The proposed daily intake was derived from the preclinical and
clinical studies on the effectiveness of VENETRON™,

We are seeking confirmation from independent experts that the use of VENETRON™ in foods for

the general population is indeed GRAS, based on scientific procedures supported by a safe use.
1.2 History of Safe use

The safety of VENETRON™ was supported firstly on the basis of the long experience of 4. venetum
leaves as a tea. 4. venetum leaves is a traditional and popular herb from ancient China, especially in
Xinjiang with a long history of use as a medicine and tea. It is known as “Luobuma” in Chinese and
quite popular among the people living around Lop Lake, who have been using Luobuma as a
longevity tea and to strength the body. Also, it has been contained in ‘pharmacopeia of People’s
Republic of China, 2005’ and used to treat neurasthenia, palpitation, insomnia, edema with oliguria,
hypertension and nephritic edema ¥). Pharmaceutical tablet containing A. venetum leaves is used as a

drug for hypertension in China (4],

In Japan, A. venetum import starts in 1985 and many tea products using 4. venetum leaves had been
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sold under different brand name. In 1994, YANLONG tea was launched as a new tea product and the
total quantity sold thorough May 2014 reached 650ton and 150,000,000 packs were sold since 1997.
In additional, “YANLONG Level Care’, an aqueous extract of roasted A. venetum leaves, was
permitted as a FOSHU (FOOD for Special Health Uses) for hypertension in Japan on August, 7th,
2007. The recommended dosage of “YANLONG Level Care’ is 500ml/day, which contains 30mg of
sum of hyperoside and isoquercitrin. No genetic toxicity was observed in comet assay, micronucleus

assay, chromosomal aberration test both in vitro and vivo 1.
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2.0 BASIS FOR GRAS DETERMINATION
2.1 Overview

According to Volume 62, Number 74 of the April 17, 1997 Federal Register, Pages 18937 to 18964
(Proposed Reles, 21 CFR Part 170, et al), in the United States, a substance exempt from the
definition of food additive and thus, from premarket approval requirements, if its safety is generally
recognized by qualified experts. General recognition of safety may be accomplished through: (1)
scientific procedures or (2) experience based on common use in food prior to January 1, 1958, when
the Food Additives Amendment was enacted. Whereas the former requires the same quantity and
quality of scientific data as would be required for a food additive, a determination that the use of a
substance in foods in generally recognized as safe (GRAS) through common use can be based solely

on a substantial history of food use by a significant number of consumers prior to that date.
2.2 TOKIWA’s VENETRON™ as a GRAS Substance

Pursuant to 21 CFR 170.30, we have determined VENETRON™ to be GRAS based on scientific
procedures supported by a history of safe use. Our determination that VENETRON™ is GRAS was
confirmed by experts who are qualified by scientific training and experience to evaluate the safety of
VENETRON™ as a component of food. The safety of VENETRON™ is based on data document
entitled “EXPERT CONSENSUS STATEMENT CONCERNING THE GENERALLY
RECOGNIZED AS SAFE (GRAS) STATUS OF VENETRON™ (4POCYNUM VENETUM
EXTRACT) FOR USE AS A FOOD INGREDIENT”,
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3.0 MANUFACTURING AND PRODUCT SPECIFICATIONS
3.1 VENETRON™ Composition and Specification

The proposed food grade specification for TOKIWA's VENETRON™, as well as the results of

analyses performed on three lots of the final product, are summarized in Table3.1-1.

Table 3.1-1 VENETRON™ product specifications and independent lot analyses

. . Lot number
ltem Specification Test Mcthod Lot No. 797130401 Lot No. 797121205] Lot No, 797120904
Form Powder - Complies Complies Complies
i i d:

Appearance Color Brown ior:]nlla:nng with standard Complies Complies Complies

Taste Bitter taste Comparing with standard Complies Complies Complies

sample

Heavy matals Not more . . .
Impurities (as Ph) than 20 ppm JSFA Complies Complies Complies
Specifications  [Arsenic Not more . . .

F 1
(as As,0) than 2 ppm JSFA Complies Complies Complies
Not more
dryi 6% 19 .39

Loss on drying than 6.0 % JSFA 3.6% 2.1% 2.3%

Residue on Not more 0
Physical Chemic ignition than3.0% ["S™ 0% 0% 0%
al Specifications |Identification test|Positive TLC method Positive Positive Positive

Content of sum Not less than

of hyperoside and . HPLC method 8.2% 8.3% 8.7%

. . 0%

15Qquereitrin

Total acrobic Not more Standard methods of

) than 1000 |analysis in food safety ~ |Complies Complies Complies

Microbiological |P'ate count cfu/e regulation
Specifications Standard methods of

Escherichia coli |Negative analysis in food safety ~ |Complies Complies Complies

regulation

JSFA: Japan’s Specification and Standards for Food Additives.

Preparation of standard references from VENETRON™

Standard references of hyperoside and isoquercitrin were prepared from VENETRON™,
VENETRON™ was suspended in water and partitioned with n-butanol. The yielded n-butanol
fraction was subjected to a octadecyl-bonded silica (ODS) column and eluted with 15%
acetonitril/water. The collected fraction containing hyperoside and isoquercitrin was crystallized
with 99.5% ethanol to obtain the standard reference of hyperoside (HPLC purity 97.97%). The
crystallizing mother solution was concentrated, and then dissolved in hot 20% ethanol/water. After
cooling for one night, it was recrystallized with 40% ethanol to obtain the standard reference of

isoquercitrin (HPLC purity 97.96%).

Structure confirmation of hyperoside and isoquercitrin prepared from VENETRON™
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The Carbon-13 NMR spectroscopic data of hyperoside and isoquercitrin prepared from
VENETRON™ were in good agreement with those of previously reported (°),

Table 3.1-2 Carbon-13 NMR spectroscopic data of hyperoside and isoquercitrin prepared from
VENETRON™ and those in literature

Assignment Hyperoside Isoquercitrin
Observed | Literature [¥! | Observed | Literature [}
C-4 178.1 177.5 178.1 177.6
C-7 164.8 164.0 164.8 164.2
C-5 161.9 161.2 162.0 161.3
C-2 157.1 156.3 157.1 156.5
C-9 157.1 156.3 157.1 156.5
c4 149.0 148.3 149.0 148.5
C-3’ 1454 144.7 145.4 144.8
C-3 134.5 133.8 134.4 133.7
C-6’ 122.5 121.8 122.2 121.6
C-r 122.0 121.3 122.1 121.4
C-5 116.9 116.2 117.1 116.5
Cc-2 115.9 115.2 115.9 115.3
C-10 104.7 104.0 104.8 104.2
c-17 103.1 102.3 102.3 1014
C-6 99.3 98.6 99.3 98.8
C-8 94.2 93.4 94.2 93.6
Cc-5” 76.5 75.8 77.9 77.5
C-3» 74.1 73.4 77.4 76.8
c-2” 72.1 71.3 74.9 74.3
c4” 68.7 68.0 70.9 70.3
C-6” 60.9 60.8 61.9 613
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Figure 3.1-1 Structures of hyperoside and Isoquercitrin

Hyperoside Isoquercitrin

Specification sheet of VENETRON™ refers to Appendix 1.
CoA of standard references and validation data of HPLC analysis refer to Appendix 2.

Certificates of analysis of three lots refer to Appendix 3.

We also analyzed other compositions in 4. venetum leaves. Chlorogenic acid, hyperoside-malonate

and other polyphenols were found in VENETRON™ U7],

Figure 3.1-2 HPLC chromatograph of VENETRON™
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Compound Compound name
number
1 Chlorogenic acid
2 Hyperoside
3 Isoquercitrin
4 Trifolin
5 Astragalin
6 Hyperoside-malonate
7 Hyperoside-acetate
8 Isoquercitrin-acetate
9 Trifolin-malonate
10 Isoquercitrin-malonate
11 Astragalin-malonate
12 Trifolin-/Astragalin-acetate
13 Quercetin
14 Kaempferol
15 Catechun/Epicatechun
16 Gallocatechin/Epigallocatechin
17 Gallocatechin-dimer

Table 3.2-1 showed the results of stability test when VENETRON™ was stored at ambient

temperature in airtight and light-resistant containers. VENETRON™ was stable under the conditions

of the study for 3 year and 3 months.

Table 3.2-1 Storage stability of three lots of VENETRON™

Lot No. 797050402 Loss on drying Content

Total Hyperoside Isoquercitrin
Specification Not more than 6.0% | Not less than 4.0% - -
Manufacturing date 3.1% 9.2% 4.7% 4.5%
3 months 3.2% 9.4% 4.7% 4.7%
6 months 3.6% 9.2% 4.6% 4.6%
1 year 3.4% 9.5% 4.8% 4.7%
2 year 3.5% 8.9% 4.5% 4.4%
3 year 3.8% 8.8% 4.4% 4.4%
3 year and 3 months 3.7% 9.5% 4.8% 4.7%

7
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Lot No. 797050804 Loss on drying Content

Total Hyperoside Isoquercitrin
Specification Not more than 6.0% | Not less than 4.0% - -
Manufacturing date 2.5% 8.9% 4.3% 4.6%
3 months 2.4% 9.1% 4.4% 4.7%
6 months 2.6% 9.1% 4.4% 4.7%
1 year 2.9% 9.2% 4.5% 4.7%
2 year 3.0% 9.0% 4.4% 4.6%
3 year 3.5% 9.0% 4.3% 4.7%
3 year and 3 months 3.5% 9.1% 4.3% 4.8%
Lot No. 797080301 Loss on drying Content

Total Hyperoside Isoquercitrin
Specification Not more than 6.0% | Not less than 4.0% - -
Manufacturing date 4.2% 10.2% 5.3% 4.9%
3 months 3.8% 10.2% 5.3% 4.9%
6 months 3.9% 10.1% 5.2% 4.9%
1 year 4.2% 9.8% 5.0% 4.8%
2 year 4.4% 9.9% 5.1% 4.8%
3 year 4.7% 10.4% 5.4% 5.0%
3 year and 3 months 4.9% 10.5% 5.4% 5.1%
33 VENETRON™ Manufacturing

Dried ground leaves of 4. venetum were extracted with 60 vol% aqueous ethanol under 60°C for one

hour, and then filtered. The residue was extracted again under the same conditions as above. The first

and second filtrates were combined and concentrated at 60°C under reduced pressure. The

concentrate was suspended in water and adjusted to pH=3 with citric acid. The obtained solution was

filtered by filter cloths covered with diatomaceous earth as a filter aid to remove insoluble matters.

The filtrate was passed through synthetic adsorbent resin to absorb active ingredients, and then wash

the resin with water. The active ingredients were eluted with 70 vol% aqueous ethanol, and then the

eluent was concentrated at 50°C under reduced pressure and spray dried. The obtained solid extract

was mixed thoroughly and passed through a sieve to get equalized powder.
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Figure 3.3-1 Manufacturing process of VENETRON™

| Dried ground leaves |

60 vol% aq. ethanol
60°C, 1hr

[ Filtration |

| Filtrate ) [ Residue |

60 vol% agq. ethanol
60°C, 1hr

| Filtration |

< [ Fiwae ]

Concentration (60°C, reduced pressure)

[Concentrated solution|

Adjustion pH to 3 with citric acid
Filtration

I' Filtered solution |

Adsorption with synthetic adsorbent resin
Wash with water
Eluation with 70 vol% aq. ethanol

Eluent |

Concentration (50°C, reduced pressure)
Spry dring

Mixing

Passing through a sieve

| Product (Powder) |
(containg not less than 4.0% of hyperoside and isoquercitrin)
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4.0 PRECLINICAL SAFETY OF VENETRON™
4.1 Acute Toxicity ¥

The potential for adverse effects following short-term exposure to VENETRON™ (2000mg/kg bw)
was investigated in a single-dose oral toxicity study in accordance with OECD guidelines for the
testing of chemical 401 (1987). VENETRON™ (Lot No.000601) was dissolved in purified water to
make a 100mg/mL test solution. Following a 4-hour fast, mice of the ICR strain (10/sex/group)
received a single gavage dose of VENETRON™ test solution, equivalent to 2000mg/kg bw. A
control group received the same volume of purified water (0.6mL). Animals were observed for 14
days. Endpoints evaluation included clinical signs, body weights, and mortality. At the end of the
observation period (day 14), mice were euthanized and all organs were macroscopically examined.
There were no treatment-related clinical signs or death of animals of either sex in any group
throughout the observation period. Body weight changes in the VENETRON™ group were
approximately the same as that noted in the control group. At necropsy, no abnormal changes were

observed in any animal.

Based on these results, the authors concluded that the approximate 50% lethal dose (LDso) of
VENETRON™ under the conditions of this study was greater than 2000mg/kg bw for both male and
female ICR mice, which is equivalent to 66.7mg/kg for human (approximately 4002mg/day of
VENETRON™ for a 60kg person) by applying a conservative 30-fold safety factor.

Table 4.1-1 Body weights of mice treated orally with VENETRON™ for 14 days

Body weight (g)
Male Day 0 Day 7 Day 14
Control 27.8+0.6 32.3+1.5 | 36.6+1.3

VENETRON™ 27.8+0.6 32.8+1.3 37.4£1.5

Female Day 0 Day 7 Day 14
Control 24.8+1.0 27.0+1.0 | 30.5£2.2
VENETRON™ 24.5+1.1 26.6+1.8 | 29.8+1.5
Mean+SD

10
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4.2 Subchronic Toxicity

We evaluated the potential toxicity of VENETRON™ following subchronic oral administration at
the University of Miinster, Germany, in year 2001. Five doses (15, 30, 60, 125, 250mg/kg bw) of
VENETRON™ were administered as suspensions in purified water via gavages to rats (8-10/group),
on a daily basis, 7 times weekly, for 8 weeks. Purified water was used in dosing the control animals.
Body weights were measured before and after the study. At the end of the study, animals were

euthanized and liver, kidney, heart, spleen and prostate were weighed.

The statistical significances of changes in body and organ weights were assessed.

No statistically significant, dose-related effects on body and organ weights were seen in any of the

VENETRON™ groups in comparison to the control group.

The no-observe-adverse-effect-level (NOAEL) for VENETRON™ under the conditions of this study
was concluded to be at least 250mg/kg bw/day for rats, which is equivalent to 8.33mg/kg for human
(approximately 500mg/day of VENETRON™ for a 60kg person) by applying a conservative 30-fold

safety factor.

Table 4.2-1 Body and organ weights of rats treated orally with VENETRON™ for 8 weeks

Body Body Liver Kidney Prostate Heart Spleen
(beginning) ( After 8 weeks)
control 140.5£2.3 400.0+5.5 15.85£0.57 | 2.846+0.033 547.8+36.1 1.264+0.030 799.2+30.3
15mg/kg 142.5£3.0 402.1+£5.5 16.09+0.46 2.892+0.105 561.4+19.1 1.256+0.036 802.1+38.6
30mg/kg 135.9£1.9 401.6+8.0 15.83+0.40 2.810+0.085 597.2+22.4 1.275+0.020 867.3+34.3
60mg/kg 144.3+2.2 396.2+8.0 15.20£0.37 | 2.871+0.065 592.2+20.5 1.208+0.020 826.4+21.3
125mg/kg 137.9+3.6 395.7€13.7 15.96+0.62 2.681+0.069 574.5+36.2 1.257+0.032 744.0+£34.7
250mg/kg 137.5¢2.7 372.9£10.1 15.70+0.48 2.676+0.067 595.6+28.8 1.215+0.034 811.0+29.9
Mean+SE
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5.0 CLINICAL DATA

Clinical studies were conducted to examine the safety of VENETRON™ in human. They provided
supporting evidences that VENETRON™ at dose 100mg/day is generally safe since no significant

adverse effects were reported in any of these studies.
5.1 Clinical safety study on healthy person [*

We conducted a safety study on 30 healthy male volunteers for consecutive 12 weeks intake. The
intake dose was 50mg/day in 1-8 weeks, and 150mg/day in 9-12 weeks. The following parameters,
height, weight, blood pressure (BP), pulse rate, urinalysis (protein qualitative analysis, sugar,
urobilinogen, bilirubin, specific gravity, pH, ketone body and occult bleeding reaction), hematology
(leukocyte, erythrocyte and platelet, Hemoglobin (Hb), hematocrit, mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration
(MCHC), blood biochemical test (total protein (TP), Albumin (ALB), total bilirubin, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), lactate
dehydrogenase (LDH), v -glutamyl transpeptidase (y-GTP), blood sugar, total cholesterol, neutral
fat, urea nitrogen and creatine) were examined. The conscious and objective events were

investigated according to the participant's diary.

l 50mg/day | 150mg/day |

_
T T T T T

Recruitment Day 0 Week 4 Week 8 Week 12

Inguiry General General General General
Blood Blood Blood Blood
Urine Urine Urine Urine

No harmful conscious and objective symptoms related to VENETRON™ were observed in all of the
participants throughout the trial period. VENETRON™ also did not cause any virtual changes in the
blood and urine samples. Although pulse, total protein and albumin were significantly reduced,
however, the variations were in the normal ranges. These results strongly indicate that

VENETRON™ at dose 100mg/day is generally safe in healthy human.
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Table 5.1-1 Changes on height, weight, blood pressure and pulse rate

Test items Day 0 Week 4 Week 8 Week 12
BMI 24.9+2.9 24.7+2.8 24.6+2.8 24.7+2.9
Systolic BP (mmHg) 125.9+£16.0 | 127.3£14.4 | 125.8+12.8 | 126.5+9.6
Diastolic BP (mmHg) 76.5+14.5 | 82.8+15.0 | 77.9+94 79.7+10.8
Pulse rate (beats/min) 74.3£7.9 71.0+6.4 69.8+5.2*% | 70.3+£5.2
n=30, MeantSD, *: P<(.05.
Table 5.1-2 Changes on hematological data

Test items Day 0 Week 4 Week 8 Week 12
Leukocyte (/ul) 63141421 | 61461633 | 6050+1286 | 5948+1640
Erythrocyte (x10%pl) | 502.7+36.0 [ 503.9+29.8 | 497.2+29.6 | 496.2+38.7
Hb (g/dL) 15.77+£0.92 | 15.83+0.91 | 15.52+0.78 | 15.52+0.96
Hematocrit (%) 47.01£2.64 | 47.11£2.25 | 46.11£1.95 | 46.00+2.76
MCV (fL) 93.74+5.59 | 93.68+5.42 | 92.90+5.14 | 92.97+5.62
MCH (pg) 31.45+1.60 | 31.48+2.06 | 31.27+1.81 | 31.37+1.97
MCHC (%) 33.56+0.70 | 33.61+0.98 | 33.65+0.64 | 33.74+0.77
Platelet (x10%/pL) 25.48+5.54 | 24.94+5.46 | 24.98+4.97 | 25.33+£5.38
n=30, MeantSD
Table 5.1-3 Changes on blood biochemical data

Test items Day 0 Week 4 Week 8 Week 12
AST (IU/L) 25.7+£9.6 25.7+8.7 22.4+5.6 23.9+8.9
ALT (IU/L) 33.8+£25.7 32.2+21.4 27.0+£15.4 31.2+23.7
y-GTP (IU/L) 62.5+59.1 57.4+54.6 47.6+38.8 51.9+45.8
ALP (IU/L) 235.5+85.3 219.3461.0 219.7+61.6 220.0+65.5
LDH (IU/L) 186.9+29.7 189.6+28.9 180.2+28.0 183.5+28.2
Neutral fat (mg/dL) 116.7497.2 123.1+85.5 106.8+49.6 115.1£77.5
Total cholesterol (%) 194.0+38.9 195.0+£39.6 189.0+36.2 191.3+37.0
TP (g/dl) 7.62+0.39 7.50+0.31 7.37+0.29* 7.37+0.33*
ALB (g/dL) 4.82+0.29 4.72+0.26 4.57+0.21* 4.67+0.23
Bilirubin (mg/dL) 0.72+0.23 0.72+0.24 0.69+0.26 0.75+0.25
Urea nitrogen (mg/dL) | 14.1£3.1 14.2+3.1 14.5+3.0 14.4+2.6
Creatinine (mg/dL) 0.840+0.081 0.835+0.090 | 0.832+0.086 | 0.880+0.088
Blood sugar (mg/dL) 89.7+10.9 90.5+10.5 90.1+11.2 90.0+10.0
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n=30, Mean+SD, *: P<0.05.

Table 5.1-4 Changes on urinalysis data

Test items Day 0 Week 4 Week 8 Week 12

(-) 28 (-)28 (-) 31 (-) 29
Protein (*)3 )1 0 1
()0 (+)2 (+)0 (H0

()29 (- 31 (-) 31 (=) 30

Sugar ®1 ®o *)O0 O
()1 (1) 0 (H)0 (10
Urobilinogen )0 -0 )0 )0

(#) 31 () 31 (%) 31 (*) 29

()0 (+) 0 (t)0 ()0

(24)0 (2+H)0 (2+)0 (29 1

Bilirubin (-) 31 (-) 31 (-) 31 (- 30
()0 ()0 )0 () 0

Keto body (-) 31 (-) 31 () 31 )29
(=)0 (#)0 ()0 ()0
(+) 0 ()0 (0 ()0

@hHo 2+)0 280 2H1

occult bleeding (-) 30 (-) 31 (-) 31 (-) 29
reaction (*) 1 *)0 )0 H1

Protein, sugar, bilirubin, ketone body, occult bleeding reaction:

Standard (-) Negative;

Out of standard  (+) False positive; (+) Slightly positive; (2+) Positive
Urobilinogen:

Standard (&) False positive; (+) Slightly positve;

Out of standard  (2+) Positive

Table 5.1-5 Changes on urine biochemical data

Test items Day 0 Week 4 Week 8 Week 12
Specific gravity 1.019+0.007 [ 1.019+£0.006 | 1.018+0.006 [ 1.020+0.006
pH 5.95+0.60 6.08+0.71 6.16+0.86 6.03+0.96

n=30, Mean+SD

14

000025



tokiwa

PHYTOCHEMICAL

5.2 Clinical study on individuals with mild depression %

We conducted a randomized 8-week study to determine the safety and therapeutic value of
VENETRON™ after oral administration to mild depression subjects. The endpoints to be
determined were weekly adverse effects, blood pressure, HAM-D, CGI scores and blood
neurotransmitters. Here we focused on the appearance of adverse effects and changes of blood

pressure, which were related with the safety of VENETRON™.

47 subjects were randomized to two groups and blindly assigned to VENETRON™ or to placebo.
VENETRON™ was administered 50mg/day in tablet, and placebo was administered in tablets with

the same color and appearance as active product.

Assessed for eligibility {n = 66)

Qutside IE criteria (n = 19)

| Eligible subjects (n = 47) |
I
| Randomized (n =47) I

Assigned to Venetron (n = 27) Assigned to Placebo (n = 20)
Withdrew consent (n = 7) Withdrew consent (n = 1)
Follow-up (n = 20) Follow up (n = 19)
Assessment at: Assessment at:

0,4, 8 wks 0, 4, 8 wks
Included in analysis (n = 20) | | Included in analysis (n = 19) |

>

There was no difference in the number of adverse events rated to be ‘probably’ and ‘definitely
related to study product between the VENETRON™ and placebo groups. The total of ‘possibly’
related adverse events was higher in the VENETRON™ group.

The number of adverse events rated as moderate or severe were the same in the VENETRON™

group as the placebo group. The number of adverse events rated as mild was higher in the
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VENETRON™ group.

In the VENETRON™ group, 47% of adverse events were gastrointestinal; other common ones were
headache and dizziness. In the placebo group, the most common adverse events were gastrointestinal
and dermatological.

Adverse events deemed to be possibly related to VENETRON™ include insomnia, decreased
appetite, abnormal dreams, indigestion, chest pain, dizziness, increased appetite, diarrhea, nausea,
shakiness, dry mouth, headache, acne, flatulence, burping, bloating, tinnitus, drowsiness, and

decreased libido.

In addition, analysis of blood pressure at baseline, 4 weeks and at the end of the study showed no

significant changes.
No subjects dropped out of the study due to side effects.

The results of this study suggest that use of VENETRON™ by individuals with mild depression is

general safe, with few side effects.
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Table 5.2-1 Frequencies of adverse events

Venetron Placebo
No. of adverse events 30 22
No. of patients reporting adverse 9 9
events
Events rated as mild 28 20
Events rated as moderate 2
Events rated as severe 0 0
No. of adverse events explainedas 7 10
not related to study product
No. of adverse events rated to be ) 22 11
‘possibly’ related to study product i
No. of adverse events rated to be 1 1
‘probably’ related to study product
No. of adverse events rated to be 0 0
‘definitely’ related to study product
Head, eyes, ears, nose, throat 1 1
Pulmonary/respiratory 0 . 3
Gastrointestinal . 14 5
Metabolic/endocrine 0 1
Renal/genitourinary tract 1 1
Musculoskeletal 2 3
Dermatological 1 3
Neurological 9 4
Cardiovascular 2 1
Psychiatric 0 0
Others 0 0

Table 5.2-2 Effect of VENETRON™ on blood pressure

Venetron Placebo

Baseline 4 weeks 8 weeks Baseline 4 weeks 8 weeks
Systolic 128118 131x14 127111 12713 134114 128113
Blood
Pressure
(mmHg)
Diastolic 7710 79210 78110 8017 78:12 79410
Blood
Pressure
(mmHg)

MeantSD
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53 Additional supporting clinical studies

In addition to the abovementioned two clinical studies employing VENETRON™, we also
conducted a few clinical studies examining the effects of dietary VENETRON™, Although these
studies did not measure safety parameters, they provide additional supporting evidences that
VENETRONT™ is generally safe.

5.3-1 Concurrent use of GABA (gamma-amino butyric acid) and VENETRON™ on healthy human
[11]

A double blind, crossover, placebo-controlled clinical trial was conducted on 12 healthy male
volunteers. The volunteers were oral administered placebo, only GABA group (25mg/day/person),
only VENETRON™ group (25mg/day/person), or GABA plus VENETRON™ (each
25mg/day/person) for 4 days.

No adverse effects were found in this clinical study.
5.3-2 Case report of VENETRON™ on premenstrual syndrome (PMS)

Case report of VENETRON™ on premenstrual syndrome (PMS) was conducted by Doctor:
Kunihiko Tominaga MD, Director of the Lomalinda Clinic.

Patients with PMS intake VENETRON™ at the dose of 25-50mg/day/person, and no adverse effects

are reported.
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6.0 OTHERS STUDIES SUPPORTING SAFE USE
6.1 No influence on drug-metabolizing enzymes and P-glycoprotein [!2)

The long intake of some health foods may induce hepatic cytochrome P450 (CYP) 3A and the
intestinal P-glycoprotein (P-gp) in humans, and cause a decrease in the blood concentration of some

drugs.

We investigated the influence of VENETRON™ on the drug disposition of the substrate drugs,
nifedipine, for CYP3A in rats. There were no significant differences in the pharmacokinetic
parameters of nifedipine between VENETRON™-treated and none-treated rats. Also, the intestinal
absorption of methylprednisolone, which is a substrate for P-gp, was not affected by VENETRON™

treatment for two weeks.

This result indicates that VENETRON™ has no influence on drug-metabolizing enzymes and
P-glycoprotein.

6.2 Absence of cardiotonic effect 13- 14]
Since Apocynum family plants usually contain cardiac glycoside, such as cymarin, we investigated
the cardiotonic effect of VENETRON™ on the isolated guinea pig atrium and analyzed the content

of cymarin in VENETRON™ by LC-MS/MS analysis.

The cardiotonic effect of VENETRON™ was found to be only one two hundredth of G-strophanthin,
and the content of cymarin in VENETRON™ was less than 5ppm.
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Appendix 1 Specification of VENETRON™
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Specification of VENETRON"Y (Rafuma extract)

VENETRON™ (Rafuma extract) is extracted from Rafuma (Apocymon venetum L.) leaves. It

contains not less than 4.0 % of Hyperoside and lsoquercitrin, calculated on the dried basis.
Description  Brown powder with bitter taste.

Identification test

Dissolve about 0.1 g of VENETRON ™ in 50 mL of 50 % ethanol, and use this solution as the
sample solution. Dissolve about 3 mg of dried standard hyperoside and isoquercitrin in 50 mL
of 50% ethanol respectively. Use these solutions as the standard solutions. Perform the test
with these solutions under thin-layer chromatography. Spot 5 pL each of the sample and
standard solutions on a plate of silica gel for thin-layer chromatography. Develop the plate
with a mixed solvent of Ethyl acetate 7 Formic acid / Acetic acid / Water (100:11:11:26).
Examine the plate under ultraviolet light (wavelength 254 nm), and the spots obtained from

the sample solution shows the same Rf values as the spot from the standard solutions.

Purity test
(1) Heavy metals — Not more than 20 ppm (1.0 g, Method 2, Standard solution 2,0 mL.).
(2) Arsenic — Not more than 4 ppm (0.5 g, Method 3, Equipment B).

Loss on drying Not rore than 6.0 % (1 g, 80 °C, reduced pressure. 3 hours).
Residue on ignition Not more than 3.0 % (1 g).

Content of sum of Hyperoside and Isoquercitrin  Not less than 4.0 %

Weigh accurately about 50 mg of VENETRON'™, dissolve in 50 % ethanol to make exactly
50 mL. and use this solution as the sample solution. Separately, weigh accurately about 3 mg
of previously dried standard hyperoside and isoquerctirin, dissolve in 50 % ethanol to make
exactly 50 mL, respectively, and use these solutions as the standard solutions.

Pipet 10 pL cach of the sample solution and the standard solutions, and perform the test as
directed under the Liquid Chromatography (HPLC) according to the following conditions.
Determine the peak areas of hyperoside and isoquercitrin in the sample solution (Ayy and Ayy)

and standard solutions (Ays and Ajs).
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Operating conditions—
Detector : UV Absorption 330 nm
Column : ODS Column
Column temperature  : 35°C
Mobile phase : Water / Acetonitrile / Trifluoroacetic acid solution = 85 : 15 : 0.1
Flow rate : Adjust the flow rate so that the retention time of isoquerctirin is about

10 minutes.

Amount (mg) of hyperoside

: . . : Au
= amount (mg) of hyperoside standard calculated on the dried basis x —A-'-i'—
Hs

Amount (mg) of isoquercitrin

. - . . A
= amount (mg) of isoquercitrin standard calculated on the dried basis x =
18

Determine the content of hyperoside and isoquercitrin (%) in the VENETRON ™ using the

values obtained as above.
Microbiological test

(1) Total aerobic microbial count—Not more than 1000 cfu'g.
(2) Escherichia coli—Negative.

Test method is according to Japan's Specifications and Standards for Food Additives.
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Appendix 2 CoA of standard references and validation data of HPLC analysis
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B

C fb"nw"&"'mﬁ ACHEMCIL A ANALYSIS REPORT

Hyperoside
Code No. £2202
Lot No. 20270901
CAS number (482-36-0}
Other name Quercetin 3-galactoside
Molacular formuts CartinOir
Molecular weight 1614
Appearmce Powda
Purity Z95% (HPLC) OH
AL Stomage Store aL 4°C in & dry and dark place. Place in a desicoator under vacuum for 48 hours before use.
HP .
Cotucn SHISESDO Capeell PAK C18 UGH 20, 3w, § 2.0 150 ma
Solvent acetoniteite / water / trifluoroncetic acid (15 /85704, v/ viv)
Flow rate 0.2 mi/ min
Petector . JSZmi\'
Samplo 3.0kmg/ SOeat (50% ELOH) 200
' Column temp. sec
. o e e e -
RT Arca Arca %
N 1| eaa| 1| oo
G o 2] 1347 102100 20 | ™
i
C ’ y
: : §
° - - 10 .
0 5 0 15 2 = ) s ©
(o9 129 1 m08) (M/DIY) (a}:a?bMMDN’ )
(b) (6) (b) (6)
Kazutaka katzoka Tadstoshi Yamashita
Manager of Q.C. Analyst

‘ TOKIWA PHYTOCHEMICAL CO., LTD.

HEAD OFFICE / LAB / PLANT : 158 Kinoko, Sakura-shi, Chiba, 286-0801, JAPAN

TEL : 81-48-498-0007 FAX:B1-43-498-0561

Web Page: www.tokiwaph.cojp

TOKYO BRANCH / SALES : Utiyama Bldg. 6F, 4-4-16 Nihombashi Hon-cho, Chuo-ke, Tokye, 108-0023, JAPAN
TEL : 81-3-5200-1251 FAX:31:3-5200-1256 E-mail: pureproducts@tokiwaph.co.jp
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o WMTWOW@ ANALYSIS REPORT

Isoquercitrin
Code No. P2203
LotNo, 20370903
CAS oumber (482-35.9
Other name Quercetin 3-glucosids
Molscular formuls CatadO12
Moleoular weight 4644
Appesragoe Powder
Purky Z95% (HPLC)
,(; Storegs Store s 4°C in 2 dry end dark plsce. Place in a desiceator under vacuum for 48 bour beforo usa.
HPLC s
Colvmn SHISEIDO Capcell PAK Ci3 UGL20, 3 pan, § 2.0 x 150 awm )
Solvent itrile / waser /£ teifl cacid (15788/Q:,v/viY)
F{owrlh 0.2 milzain
Detestor . 352 nn
Swple 301mg / 50mi (50% EOH) 214
Coluran temp. 35°C
© RT Az | Ae% L
L] 62 2416 o4l
© . 2{ a3 | w03 | 14 "
1| oss | s:sae60 | 97.96 .
3 s 52| 1 | o 3
C ? ?
= :
(] o
o s 0 Y s 2 n e o
e
( 69 1 2% 1 208) (M/DIY) (0% 12§ fsand) (MID/Y)
(b) (6) (b) ()
Kazutaka ketsoke Tadatoshi Yamoshita
Manager of Q.C. Analyst

TOKIWA PHYTOCHEMICAL CO., LYD.

HEAD OFFICE / LAB/ PLANT : 158 Kinoke, Sakuca-shi, Chiba, 285-0801, JAPAN

TEL : BI-43-498-0007 PAX.: 81-43-498-0561

Web Page: www.tokiwaph.oo.jp

TOKYQ BRANCH / SALES : Uchiyama Bldg. 6F, 1-4-18 Nihombashi Hon-chu, Chuo-ku, Tokyo, 103-0023, JAPAN
TEL :81-3-5200-1251 FAX :81-3-5200-1286 E-mail: pureproducts@tokiwaph.co.jp
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1. Specificity (see attached chromatograms)

HPLC chromatogram of standard solution

Hyperoside standard

“Y 0000
60000

50000

10000
[+ I
0
t DetA Chy ¢ 33Gam
Isoquercitrin standard
“¥ 70000

20000

10000

0

4]
1 DetA Cht 7 330nm
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Analysis Data of VENETRON

2

20

25 30

min
25 30
min
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HPLC chromatogram of Sample solution
“¥ 20000

80000

8230

983

10000 ' H b

0o T T e ilrenh b

min
1 DetA Chl / 3300w

Retention time | Retention time
Chromatogram . i .
(Hyperoside) © (Isoquereitrin)
Hyperoside standard 8.211 :
Isoquercitrin standard 8.967
Sample 8.230 8983
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2. Linearity

Standard Data

Hyperoside Standard
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conc. (mg/mL) 0.03650 0.04867

0.06084 |

007301 | 0.08518

Peak area 499014 661101

826379]

1001648] 1151267

Calibration curve (Hyperoside)

1400000

1200000

1000000

800000

600000

Peak area

400000

200000

S N s

0.00 001

002 003 004

005

conc {mg mL}

006 007 008 009

[soquercitrin Standard

Standard Linearity: 0.9995

| conc. (mg/mL) 0.03758 | 0.05011 0.06264 | 0.07517 0.08770
|__Peak ares 629781 | 694493 886969 | 1045128 1219182
Calibration curve (Isoquercitrin)
1400000 - .
1200000
1000000
S 800000
L]
3
2 600000
400000
200000
0
000 002 0.04 0.06 0.08 0.10
conc{mg/mL)

Standard Linearity: 0.9993
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3. Accuracy

Sample Deta

* 3conc, 3times analysis data

tokiwa

PHYTOCHEMICAL

Hyperoside
Wc:g(]; ;)CO"C' 70 100 : 130
98.7 99.9 - 100.5
Recovery (%) 99.0 998 10038
99.3 1003 100.4
Average (%) 99.0 100.0° 100.6
RS 0.3008 0.2564 0.2369
 RSD{(%) 03038 02564 0.235
AVG Recovery: 99.9%
Isoquercitrin
Wc'gggo"c' 70 100 130
98.7 100.0 100.7
Recovery (%) 99.0 998 1010
99.| 100.3 100.5
Average (%) 98.9 100.0 100.7
RS 0.2146 02496 0.2411
RSD(%) 0.2169 0.2496 . 0.2394

AVG Recovery: 99.9%

30

000041



4. Precision (repeatability)

sample date

¢ 3conc, 3times analysis data
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Wight Conc. Peak Arca Pcak Arca  Hyperoside - Isoquercitrin | Total
mg/S0mL | % | (Hyperoside) | (Isoquercitrin) f (%e) : (%) (%)
355 455623 450000 475 449 924
364 70 468004 462335 4.76 4.50 9.26
34.6 441848 435728 - 4.78 4.51 929
Average 455158 449354 476 450 9.26
RS 13084 13315 0.0163: 0.0115; 0.0277
RSD(%) 2.8746 29632 0.3422 0.2558 | 0.2995
Wight Conc. Peak Area Peak Area - Hyperoside Isoquercitrin Total
mgS0mL | % | (Hyperoside) | (Isoquercitrin} : (%) (%) (%)
50.0 646040 637438 4.78 4.51 9.30
50.2 7 100 647482 638653 . 4.77 4.50 9.28
49.7 644317 635492 4.80 4.53 9.33
Average 645946 637194 . 4.79 | 4.51 9.30
RS 1585 1595 00124 00115 0.0239
RSD(%) 0.2453 0.2502 . 02597 0.2537 | 0.2566
Wight Cone. Peak Area Peak Arca  llyperoside - Isoquercitrin | Total
mg/50mL | % | (lyperoside) | (lsoquercitrin) %) (%) (o)
64.7] 838222 827600 480 453 932
66.6 | 130 865354 853996 481 454 935
65.0 840946 829822 | 479 4520 931
Average 848174 8371421 480, 453| 933
RS 14941 14638 00105 0.0100! 00205
RSD(%) 1.7615 1.7485 0.2193 . 02204 | 02193

AVG RSD: 0.2585%
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5. Summary

Result
Specificity Complies
Linearity (standard) R=0.998 Complies (0.999)
Accuracy 98-102% Complies (99.9%)
Precision RSD<2.0% Complies (0.26%)
Range 80-120% Complics (70-130%)
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Appendix 3 Certificates of analysis of three lots
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Certificate of analysis

Product name: VENETRON™(Rafuma extract)
Lot No. 797130401

Manufacturing date : April 26, 2013

Expiry date : March, 2016

Specification Result
Description Brown powder with bitter  Complies
taste
Identification test Positive Complies
Purity test
(1) Heavy metals Not more than 20 ppm Compilies
(2) Arsenic Not more than 2 ppm Complies
Loss on drying Not more than 6.0 % 3.6%
Residue on ignition Not more than 3.0 % 03%
Content of sum of Hyperoside Not less than 4.0 % 82%
and Isoquercitrin
Microbiological test
(1) Total aerobic plate count Not more than 1000 cfu/g ~ Complies
(2) Escherichia coli Negative Complies
Date: May 7, 2013 (b) (6)
”K. Kataoka )
Manager of Q.C.
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Certificate of analysis

Product name: VENETRON™(Rafuma extract)
Lot No. 797121205

Manufacturing date : December 7, 2012

Expiry date : November, 2015

Specification Result
Description Brown powder with bitter  Complies
taste
Identification test Positive Complies
Purity test
(1) Heavy metals Not more than 20 ppm Complies
(2) Arsenic Not more than 2 ppm Complies
Loss on drying Not more than 6.0 % 21%
Residue on ignition Not more than 3.0 % 03%
Content of sum of Hyperoside Not less than 4.0 % 83%
and Isoquercitrin
Microbiological test
(1) Total aerobic plate count Not more than 1000 cfu/g ~ Complies
(2) Escherichia coli Negative Complies
Date: December 14, 2012 (b) (6)
K. Kataoka
Manager of Q.C.
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Certificate of analysis

Product name: VENETRON™(Rafuma extract)
Lot No. 797120904

Manufacturing date © September 20, 2012

Expiry date : August, 2015

Specification Result
Description Brown powder with bitter =~ Complies
taste
Identification test Positive Complies
Purity test
(1) Heavy metals Not more than 20 ppm Complies
(2) Arsenic Not more than 2 ppm Complies
Loss on drying Not more than 6.0 % 23%
Residue on ignition Not more than 3.0 % 0.5%
Content of sum of Hyperoside Not less than 4.0 % 87%
and Isoquercitrin
Microbiological test
(1) Total aerobic plate count Not more than 1000 cfw/g  Complies
(2) Escherichia coli Negative Complies
Date: September 27, 2012 (b) (6)
" K. Kataoka
Manager of Q.C.
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