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Chanter

1: Clematis mandshurica, AN HERBAL INGREDIENT FOR DIETARY SUPPLEMENTS
Name and address of the manufacturer or distributor:

SK Pharma Co., Ltd.
948-1 Daechi 3-dong, Gangnam-gu, Seoul 135-283, Korea
Name of the Dietary Ingredient for Dietary Supplements

Scientific Name: Radix Clematidis
Latin Binormmal Name: Clematis mandshurica
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Chapter 2: DESCRIPTION OF Clematis Mandshurica, THE DIETARY INGREDIENT

21 General Description

Clematis mandshurica 1s listed m the Chinese pharmacopoeia by its Pinyin name. Wer Ling Xian The
Chinese pharmacopoeia states that Wei Ling Xian is the dry root and rootstalk of Clematis chinesis Osbeck,
Clematis mandshurica Rupr. or Clematis hexapetala.' The dietary supplement as described in §2.2 contams Wei
Ling Xian only mn the form of Clematis mandshurica.

2.2 Product Description

SKI1306X, marketed m Korea and Australia as JOINS® tablet and Cararthron®, respectively, 1s a purified
extract from a mixture of three oriental herbal medicines that have been widely used to support healthy joints and
cartilage in far East Asia.

23 Product Labeling

(a) SKI1306X (Joms) is marketed as a 200 mg tablet and contains about 100 mg of Clematis
mandshurica extract.

(b) The conditions of use suggested on the labeling are:

Suggested use:  As a dietary supplement to support healthy joints and cartilage, take one tablet, 2-

3 times daily.

"Muustry of Health P R. China, Pharmacopoeia Committee, Pharmacopoeia of P.R China, Volume 1, 1990, Beijing, People’s

Medical Publishing House, 222
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Chapter 3: SUMMARY OF ALL TESTING RESULTS

Clinical Trials

A. Phase I Clinical Trials

From the Phase II clinical studies, Effect of SKI306X, a New Herbal Anti-Arthritic Agent, in Patients with
Osteoarthrins of the Knee a Double-Blind Placebo Controlled Study, patients with chimcally and radiograhpically
confirmed osteoarthritis of the knee were evaluated. Other criteria used mcluded moderate to severe pam n the
affected knee jomt, more than a score of 35 mm as assessed by a visual analogue scale (VAS) rangmg from 0 mm
(no pam) to 100 mm (unbearable pain) and normal hepatic and renal function. Safety was assessed n both the
placebo and treatment groups, with the adverse events m all groups being classified as mild in severity. No
significant difference i severity was observed among the placebo and SKI306-treated groups.

Considering the safety and tolerability m this study, SKI306X was very safe and well-tolerated. Results
from this study mdicated that SKI306X had a good efficacy and excellent safety profile when administered at doses
of 200, 400 and 600 mg to patients with osteoarthritis of the knee.

B. Phase ITI Clinical Trials

The Phase 111 clinical trials evaluated patients who had osteoarthritis of the knee and had both clinical and
radiological evidence of osteoarthritis. Assessments were performed at 0, 2 and 4 weeks. In this randomized,
double-blind study, patients were assigned to one of two study groups; a study group treated with SKI306X and a
control group treated with Diclofenac sustained release (SR), a well-known NSAIDS (non-steroidal anti-
nflammatory drug). Adverse events and vital signs were recorded throughout the study. Laboratory
mvestigations, mcluding hematology (complete blood cell count with differential), chermustry (glucose, electrolyte,
urea nitrogen, creatiine. total protein, albumin, creatine kmase, alanmine aminotransferase, aspartate
amimotransferase, gamma-glutamyl transferase, total bilirubin levels) and urinalysis (pH. protein, glucose, ketone,
blood, urobilimogen, bilirubin, and nitrite) were performed at the screening and after the 4™ week of therapy.

Throughout the study, there were no statistically significant differences between the two treatment groups
in the mecidence of any adverse event. Drug-related adverse events were significantly less frequent m SKI306X
than m the diclofenac SR group even though both SKI306X and diclofenac in general were well tolerated.
Mareaver, reported severe adverse events were less frequently reported in the SKI306X group than in the
diclofenac SR group. There were more frequents laboratory adverse events 1n the diclofenac SR group than in the
SK1306X group. Elevations of alanine amimotransferase values in the diclofenac SR group were especially more
frequent than n the SKI306X group and was a statistically significant difference. There was a more frequent
elevation m aspartate ammotransferase values 1n the diclofenac SR group than in the SKI306X group, although
there were no statistically sigmificant differences.

Toxicology
A Acute Toxicity

The acute toxicity of SKI306X was evaluated in rats by a single oral adminisiration. After oral
admmistration of SKI306X with several doses (5.0 g/kg. 3.3 g/kg, 2.2 g/kg, 1.5 g/kg, and 1.0 g/kg), mortality,
chnical signs, body weight, and macroscopial observations mn organs were exammned. No toxic effect was shown n
terms of mortality, clinical signs, body weight changes and macroscopial observations. The suggested LDsq of
SKI306X 1s more than 5.0 g/kg. SKI306X has an extremely large safety margin.

B. Subacute Toxicity

To evaluate the subacute toxicrty of SKI306X, SKI306X was administered orally to rats once a day for 4
weeks at doses of 0.3, 1.0. and 3.0 g/kg/day. Two subgroups were included for interim study of the 2-week
admimistranion and 2-week recovery test.
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During the study, general symptoms were observed (anorexia, salivation, diarrhea, vomiting, polyuria, and
fecal change) and their severities were recorded daily, and during the 2-week recovery period, body weights were
measured once daily. Food and water intake was measured two times a day during the admimstration period and
once daily during the recovery period. Opthalmological examinations on all ammals were performed at 2-week
intervals during the course of the study. Urinalysis was performed on all animals at the final week of
admuinistration and the animals were housed in cages for 24 hours 1o collect urine, noting 1ts appearance and
measuring the amount. Immediately thereafter, pH, protem, nitrite, urobilinogen, bilirubin, glucose and blood were
measured using a urinalysis paper.

At the end of the study, all animals were anesthetized with ether and major organs and tissues were
examuned for weight change, including: liver, kidney, spleen, heart, lung, brain, thyroid gland, stomach, prostate
gland. uterus, ovary, testes, etc. Hematological parameters included red blood cell count, white blood cell count,
hematocrit, hemoglobin, and Pit. Blood biochemistry parameters included alanine transaminase, total cholesterol,
blood glucose, creatinine, albumin, Na, Cl, K, etc. Histopathological examiations were made of the organs and
tissues.

All rats survived and no adverse climical symptoms were observed. Although male rats treated with high
dose (3.0 g/kg) of SKI306X showed slight loss of body weight in comparison with the control animals during the
administration period, their body weight was normally restored during the recovery period. Food consumption did
not show any differences during the experimental period; male rats treated with low dose (0.3 g/kg) and
mtermediate dose (1.0 g/kg) of SKI306X showed differences in water intake compared with those of the control
group at day 7, but no more abnormal differences were found.

No significant change was found 1n all hematological parameters of SKI306X-treated groups except for the
decreased number of red blood cells 1n all female groups at the interim study. SKI306X is not imnvolved 1n
mducing any reduction of red blood cells as: 1) there were different red blood cell levels between males and
females; 2) the red blood cell changes were 1n the normal level and reversible; 3) the red blood cell count did not
show any dose-or-admmistration period-dependent mammary changes; and 4) some anemia-associated parameters
such as HGB, HCT, etc. were normally measured.

Blood biochemical results showed that the SKI306X-treated groups showed differences over the control
group, however, since most of these increases were within the normal range and reversible without more toxicity,
the results show that SKI306X does not induce any abnormal change due to its toxicity. It 1s considered that the
increase of ALP, AST and ALT in male rats treated with an intermediate dose of SKI306X and 1n female rats
treated with a low dose of SKI306X for two weeks may be induced by organ damages associated with bile duct
hyperplasia, fibrosis, etc. through gross and histopathological findings. Changes such as these are occasionally

Lrziem A 3m wat 1 \ ' Y
found 1n rats and have no correlation with SKI306X.

In SKI306X-treated groups, the absolute and relative weights of some organs showed changes over the
control group. Although the absolute and relative weight of the heart in male rats treated with an intermediate dose
and high dose of SKI306X was reduced over the control group after the 4-week administration of SKI306X, these
differences disappeared in all SKI306X-treated groups at the end of the recovery period and abnormal
histopathological findings were not observed. The weight of the stomach in male rats treated with the high dose
was ncreased, but abnormal proliferation was not found histopathologically. In the case of the hiver or heart, dose-
dependent response or time-dependent severe toxicity was not observed.

In histopathological findings, local lymphocyte infiltration 1n the kidney and some lesions in the liver were
found 1n both the SKI306X-treated groups as well as the control group.

The results of subacute toxicity of SKI306X indicated that some parameters were sigmficantly different
from those of the control group; however, these parameters did not show does-or administration-period related
response and more severe toxicity was not found in proportion to prolongation of the administration period.

Based on these results, 1t 1s concluded that the non-toxic dose of SKI306X was estimated to be between 0.3
and 1.0 g/kg/day and the maximum tolerated dose of SKI306X was higher than 3.0/g/kg/day.

C. 26-Week Toxicity Study
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4.2 Phase II Clinical Trials®
A. Patients and Methods

Preparation and Composition of SKI306X

SKI306X was prepared by extracting a mixture of 3 herbal components (Clematis mandshurica,
Trichosanthes kirilowii, Prunella vulgaris) in a ratio of 1:2:1 1 30% (v/v) ethanol-water. The extract solution was
filtered and evaporated under vacuum. The residue was partitioned between n-butanol and water. The n-butanol
layer was evaporated under vacuum for complete removal of residual solvent. and the resulting residue was
Ivophilized to yield 2.5% (w/w) of a dark-brown powder.

SKI306X was standardized conforming to the regulations imposed by the Korean Food and Drug
Administration (KFDA).

Tablets were made of 200 mg of SKI306X with additives.

Patients and Treatment
Patients were enrolled 1n two university hospitals m Seoul, Korea and 96 patients with classical

osteoarthritic of the knee were allocated in this study. The study was approved by the Institutional Review Boards
for all investigational sites and the Korea FDA and carried out i accordance with revised Declaration of Helsinki
gwidelines. Patients with clinically and radiographically confirmed osteoarthritis of the knee were eligible for this
study. Their age ranged from 35-75 years. Other criteria mcluded: moderate to severe pain in the affected knee
jomnt, more than a score of 35 mm as assessed by a visual analogue scale (VAS) ranging from Omm (no pain) to
100mm (unbearable pamn) and normal hepatic and renal function.

Patients were excluded if they had rheumatoid arthritis, lymphoma and any concomutant clinically unstable
disease, or clinically relevant laboratory test abnormalities or 1f they were pregnant, lactating or of chuldbearing
potential or on any medicine or procedures that might influence or obscure the action of the SKI306X.

Following a wash-out period of more than 1 week for patients currently receiving treatment with NSAIDS
(non-steroidal anti-inflammatory drugs), all the patients who met the eligibility criteria were randomly assigned
double-blind to treatment with SKI306X (200, 400, and 600 mg ter in die, t.i.d.) and placebo for 4 weeks. 4 groups
of 24 patients per group were administered the dosage 30 minutes after each meal, one SKI306X tablet and two
placebo tablets, two SKI306X tablets and one placebo tablet, three SKI306X tablets or three placebo tablets.

Patients were assessed after 2 weeks and 4 weeks of the treatment and 1 week after the end of treatment.
The primary endpoint was measured by overall pain in the affected knee joint during the treatment period as
assessed by the patient on a VAS ranging from Omm which corresponds to “no pain”, to 100mm “unbearable pain
Secondary endpoints mmcluded the Lequesne index which was measured by the investigator-admimstered
questionmaire concerrung the patient’s daily activities (scored ranging from 0 to 24), and patients’ and investigators’
opiions of therapeutic efficacy rated as 1, very good; 2, good; 3, fair; 4, unchanged; and 5, deterioration’ 498

Safety variables were recorded mcluding assessment by the patients, tolerability of the treatment at each
y1s1t and the occurrence of any adverse events with an indication of severity, duration period and probability of self
medication’. Serum biochemistry, hematology and urinalysis were performed before and after the treatment. A
physical examnation was performed before the treatment and at each visit after the start of the treatment.
Compliance was assessed by counting the amount of returned trial medication.

* Jung et al., Effect of SKI306X, a New Herbal Anti-Arthritic Agent, in Patients with Osteoarthritis of the Knee- A Double-Bhnd
Placebo Controlled Study, 29 American Journal of Chinese Medicine 485 (2001)

* Kuarchemer et al., Diclofenac sodum (Voltaren) mn Rheumatowd arthritis- A Double-Blind Comparison with Indomethacin and
Placebo 1Int. ] Pharmacol. 12:292-7 (1976).

* Lequesne et al., Indexes of Severity for Osteoarthritis of the Hip and Knee, Scand. J. Rheumatol 65 (suppl):85-89 (1987)

" Neuyen et al . Diachern in the Treatment of Osteoarthris of the Hip, Arthritis Rheum. 37:529-560 (1994).

“ Scali et al . Double-Blind Cross-over Study of Indoprofen Versus Ibuprofen and Placebo Rheumatoid Arthritis Panents, Eur

J Rheumatol Inflamm 4:93-96 (1981).

Spilker, B Collecting Adverse Event and Adverse Reaction Data in Clinical Trials, In: Guide to Clinical Trials Philadelphia.
196-201 (1* ed. Lippmcott-Raven Publishers 1996)



Statistical Methods
Statistical analyses were carried out to assess the effects of the treatments on all the patients entering the

study (intent-to-treat analysis). One-way ANOVA with multiple comparison using the Duncan test was performed
on assessments of the pain and the Lequesne mdex, and a Fisher’s exact test was performed on patients’ and
mnvestgators’ rating of therapeutic efficacy. P-Values less than 0.05 were considered statistically significant.
Incidences of adverse events were tabulated by the World Health Organization (WHO) body systems organ class.

The adequacy of the sample size was estimated by the Chi-square approximation method on the basis of
demonstrating therapeutic efficacy among placebo and SKI306X-treated groups. A sample of 72 patients, 18 m
each treatment group, were analyzed.

B. Results
Among 96 patients who were randomized to treatment with either SK1306X or placebo (n=24 i each

group), one patient from the SKI 306X 400 mg, one from the 600 mg treatment groups and one from the placebo
group were not included 1 the intent-to-treat analysis because these patients were not assessed from the first
administration of drug or placebo.

C. Safety and Tolerability
Safety was assessed m all 93 patients who were included m the intent-to-treat analysis. Adverse events

were reported from 5/23 patients (21.7%) 1n the placebo group and from 5/24 patients (20.8%), 6/23 patients

(26 1%) and 3/23 patients (13.0%) in the SKI306X 200, 400, and 600 mg z.i.d. groups, respectively. The spectrum
and occurrence rates of adverse events observed from patients treated with SKI306X were similar to those of the
placebo group (Table I). The adverse events 1n all groups were classified as mild in severity. There was no
significant difference in severity among placebo and SKI306X-treated groups.

Table I
| Frequency \
SKI306X Treated Groups (%.i.d.)
Organ Class Placebo 200 mg 400 mg 600 mg
(n=23) (n=24) (n=23) (n=23)
Body as a Whole --- 1 2 1
Gastromtestinal 3 6 9 3
Kidney --- 1 --- -
Psychiatric 2 1 --- ---
Total Frequency 5 9 11 4
Total patients 5 5 6 3 ‘]
| p-value* 0.7410 B

*p-value by Chi-square test

There were no clinically observable changes n either blood pressure or pulse rate from all groups during
this study. As was expected, there was no significant difference in laboratory parameters of serum biochemuistry,
urinalysis and hematology among all the groups.

D. Summary

This study confirmed the therapeutic value of SKI306X based on improvement of all efficacy parameters in
the SKI306X-treated groups compared with the placebo group after 4 weeks of treatment.

Taking into account safety and tolerability, SKI306X was safe and well-tolerated. There were no
significant gastromntestinal adverse events in patients treated with SKI306X compared with the placebo group. In
the percentage of patients who reported a gastrointestinal adverse event, the major adverse event during treatment
was lower than oral NSAIDS treatment (Coles et al., 1983). There was no dose-dependency of the observed
gastromntestinal adverse events in the SKI306X-treated groups.

Results from this study mdicated that SKI306X had a good efficacy and safery profile when admimistered
200. 400 and 600 mg 7 1 d. to patients with osteoarthritis of the knee.



4.3 Phase ITI Clinical Trial

A, Materials and Methods

This multi-center, double blind, randomized, phase III clinical trial was performed m 5 university hospitals
(Seoul National University Hospital, Chung-Ang University Medical Center, The Catholic University of Korea,
Kangnam St. Mary’s Hospital, Ewha Womans University Tongdaemun Hospital). This study was approved by the
Institutional Review Boards for all mvestigational sites and the Korea FDA about the ethical and scientific aspects
of the study protocol, and was conducted m accordance with the Declaration of Helsinki as amended m 1989 and
according to Good Clinical Practice guidance.

SKI306X was prepared from the extracts of three medical herbs, Clematis mandshurica, Trichosanthes
Roor and Prunella Spike. These extracts were combines at a 1:2:1 (w/w) ratio with 30% (v/v) ethanol-water. After
the extracted solution was filtered and evaporated in vacuo, the residue was partitioned between n-butanol and
water. The n-butanol layer was evaporated in vacuo and freeze-dried for complete removal of the residual solvent,

yielding the final product m powder form.

Subjects
A total of 249 adults were enrolled and randomly assigned to one of two study groups, 125 subjects m one

study group (SKI306X) and 124 subjects 1n the control group (Diclofenac SR). Stratified block randomization with
stratification by study site using 4 or 6 block size was used. The SAS program (version 6.12) was used for random
number generation following uniform distribution. Ehgible patients were 35 to 75 years old with osteoarthritis
(OA) of the knee and had both climical and radiographic evidence of OA. Radiographic criteria for OA of the knee
were narrowness of joint space and the presence of osteophytes. Patients were enrolled m this study 1f they had at
least moderate pain m the affected knee joint, larger than the scores of 35 mm as assessed by a visual analogue
scale (VAS) ranging from 0 mm (no pam) to 100 mm (unbearable pain) and normal hepatic and renal function.
Patients were excluded if they had sigmificant renal or hepatic impairment, clinically significant abnormalities on
physical or laboratory examinations at the screenmg visit, and active infection to antibiotics. Patients were
excluded 1f they had a previous sensitivity to NSAIDs or required corticosteroids or other NSAIDs. Women were
not eligible if they were pregnant or had childbearing potential or were lactating. Massages and exercises remained
unchanged. All patients experienced a washout period during which all prior medications were withdrawn

Study design

in this randomized, double blind study, 249 patients were recruited from 5 nstitutes mn Korea from

February 28, 2600 and August 28, 2000. Patients were screened to ensure eligibihty after receiving informed
consent. After confirmation of eligibility, patients were randomized to receive either SKI306X 200mg 3 times
daily or diclofenac sustained release 100mg once daily. Blinding was maintained by using double dummy
techmque. Assessments of OA variables were repeated after 0, 2, 4 weeks, and laboratory variables were assessed
at screening and at the 4th week. Concomitant pharmacotherapy for conditions unrelated to OA was permtted 1f 1~

didn "t interfere with the study medication.

Safety assessments

Spontanecusly reperted adverse events and wital signs were recorded throughout the study. Laboratory
mvestgations, ncluding hematology (compiete blood cell count with differential}, chemustry (glucose, electrolvte,
urea nitrogen, creatmine, total protein, albumin, creatine kinase, alanine aminotransferase, aspartate
aminotransferase, gamma-glutamyl transferase, total bilirubin levels), urinalysis (pH, protein, glucose, ketone,
blood, urobilinogen, bilirubin, nitrite) were performed at screening and 4th week of therapy.

For all climical adverse events, the investigators recorded the intensity, the relation to the test drug
(“defimitely not” and “probably not™ related were scored as “not drug-related” adverse events : “possibly”,
“probably” and “definitely” related were scored as “drug-related” adverse events), the outcome, and any action
taken. Vital signs were monitored at every visit. The compliance was also assessed by counting the amount of

returned test drugs at the 2nd and 4th weeks.
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B. Safety and tolerability assessment

During the study, there was no statistically significant difference between the 2 treatment groups (0.35
cases per subjects m SKi306X and 0.49 cases per subjects i Dicloferiac) n the mcidence of any adverse event
Moreover, the number of patients who had adverse events during the study was slightly greater in the control
treatment group than in the active group (37 subjects in SKI306X group and 43 subjects n diclofenac group).

Adverse events were mild in severity and were more frequent m diclofenac SR group than in SKI306X
group (24 cases (19.2%) vs. 46 cases (37.1%)). The most common clinical adverse events reported were from the
digesuve system, which accounted for 22.4% 1n SKI306X group and 25.8% i the diclofenac group (Table I). One
serious adverse event was reported 1n diclofenac treatment group, which was due to mtracranial hemorrhage from a
patient with history of hypertension. This event was considered unrelated to the drug.

There were more frequent laboratory adverse events m diclofenac group than m SKI 306X group, largely
due to the greater mcidence of increased serum aminotransferase levels m the former group. Table II shows the
result of laboratory tests [hematology, biochemuistry, urinalysis, alanine ammotransferase(ALT)]. m which the
numbers represent the number of patients who had normal laboratory values at baseline and ended with abnormal
termination values at the end of the study. There were no statistically significant differences between two groups n
any of the laboratory mdices obtained m this study. Elevations of ALT mn diclofenac SR was more frequent than
that 1n SKI306X group (2 vs.11), which was a statistically significant difference (p=0.01). And also with regard to
aspartate armnotransferase (AST), there 1s more frequent elevation 1n diclofenac group than in the SKI306X group.
although there was no statistically significant difference (p=0.10). Regarding vital signs including heart rate and
blood pressure, there were no clinically or statistically significant changes n time for either treatment.

Table I

Comparison of incidence of adverse events by body system and drug relatedness

SKI 306X Diclofenac Total
Body system"" (N=125) (N=124) (N=249)

N % N % N %
Allergy 0 (0.0) 1 (0.8) ] (0.4)
Cardiovascular 3 (2.4) 3 (2.4) 6 (2 4)
Dermatological 2 (1.6) 0 (0.0) 2 (03)
Digestive 28 (22.4) 32 (25.8) 60  (24.1)
Musculoskeletal 0 (0.0) 1 (0.8) 1 (0.4)
Neurology 1 0.8 3 (4.0) 6 (2.4)
Respiratory 6 (4.8) 2 (1.6) 8 (3.2)
Renal/Genitourmary 1 (0.8) 5 (4.0) 6 (2.4)
Others 3 (2.4) 12 9.7) 15 (60)
Total number of adverse event (AE) ? 44 (35.2) 61 (49.2) 105 (422
Total number of patients experiencing AE ¥ 37 (29.6) 43 (34.7) 80 (32.1)
Total number of drug related AE 24 (19.2) 46 (37.1) 70 (28 1)
Z(I);zl]l number of patients experiencing drug related 2 (17.6) 36 (29.0) 58 (23.3)
Total number of patients with serious AE 0 (0.0) 1 (0.8) 1 (0.4)

" COSTART Classification of Adverse Events; T'Some patients had more than one Adverse Event, > p-value was
0.290 by chi-square test; “p-value was 0.033 by chi-square test



Table II

Number of patients with abnormal termination values in laboratory tests

SKI 306X Diclofenac Total y
N=125 N=124 N=249)  p-value
Laboratory Measure (N ) ( ) ( )
N(%) N(%0) N(%)
Chemistry
Glucose 14(11.2) 16(12.9) 30(12.1) 0.68
BUN 9(7.2) 13(10.5) 22(8.8) 0.36
Creatinine 5(4.0) 3(2.4) 8(3.2) 0.72
Protein, total 5(4.0) 4(3.2) 9(3.6) 1.00
Albumin 1(0.8) 0(0.0) 1(0.4) 1.00
T. Bilirubin 2(1.6) 1(0.8) 3(1.2) 1.00
ALP 2(1.6) 2(1.6) 4(1.6) 1.00
ALT 2(1.6) 7(5.7) 9(3.6) 0.10
AST 2(1.6) 11(8.9) 13(5.2) 0.01
GGT 2(1.6) 6(4.8) 8(3.2) 0.17
Hematology
WBC 5(4.0) 5(4.0) 10(4.0) 1.00
RBC 6(4.8) 11(8.9) 17(6.8) 0.20
Hemoglobin 2(1.6) 6(4.8) 8(3.2) 0.17
Hematocnt 5(4.0) 11{8.9) 16(6.4) 0.12

" p-value by chi-square test or Fisher’s exact test



Chapter 5: Toxicology
5.1. Acute Toxicity8

SUMMARY OF RESULTS
The acute toxicity of SKI306X was evaluated in rats by a single oral adnunistration. After oral

admimistration of SKI306X with several doses (5.0 g/kg, 3.3 g/kg, 2.2 g/kg, 1.5 g/kg, and 1.0 g/kg), mortality,
chinical signs, body weight, and macroscopical observations 1n organs were examined. No toxic effect was shown
1n terms of mortality, clinical signs, body weight changes and macroscopical observations. It 1s therefore suggested

that the 1.Dsq of SK1306X would be more than 5.0 g/kg.

STUDY DESIGN
The study, Acute Toxicity of SKI306X, an Anti-inflammatory Herbal Extract, in Rats. was performed m

accordance with the Guideline for Toxicity Test of Drug, etc. (Notification No. 94-3 of National Institute of Safety
Research dated April 14, 1994).

A. Materials
SKI306X was prepared by extracting a mixture of 3 herbal components (Clematis mandshurica,

Trichosanthes kirilowii, Prunella vulgaris) m a ratio of 1:2:1 in 30% (v/v) ethanol-water. The extract was
evaporated in vacuo, and partitioned between the water-saturated butanol and water. The butanol layer was
evaporated in vacuo and lyophilized. The typical mmdex substances mnclude oleanoic acid and rosmarmic acid 1n a

certain ratio

B. Animals and breeding conditions
Experimental animals were pathogen-free Sprague Dowley rats at 4 weeks of age. The rats were housed m

an environmental safety cabinet for 7 days and healthy subjects were chosen after observation during this
acclimization period. 5 animals were housed per cage, fed tap water and laboratory feed; the animals were fasted
for 18 hours prior to admimstration of the test substance.

C. Dose levels and treatment groups
The highest dose level was determined as 5 g/kg and all rats were divided into 5 SKI1306X-treated groups

with the same ratto X 0.66. Each group consisted of 5 males and 5 females.

D. Administration of test substance
A vellowish, brown SKI1306X brown was suspended in 0.5% sodium carboxy methy! cellulose and

admimistered orally to rats daily at a dose of 20 ml/kg.

k. Observations and test items

1. LDso

2. Observation of clinical signs and lethality: For all experimental animals, the general signs, toxic
symptoms and death were observed per hour up to 6 hours during day 0 of administration and once a day to days 14
as a wriunation of obscrvation.

3 Body weight changes: Before the start of drug administration, and at days 4, 7, 11, and 14 (necropsy

©

date)
4, Necropsy All survivors were necropsied at the termination date of observation, and a macroscopic

exanunation was carefully made on the external or internal organs.

F. Statistical analyses
LDso were calculated using Litchfield-Wilcoxon method, and statistical analyses were performed

with Duncan’s multiple range test of one-way analysis of variance (ANOV A) for measuring the
significance level.

* Ahn et al . Acure Toxicity of SKI306X, an Anti-inflammatory Herbal Extract, in Rats, 1 Journal of Applied Pharmacologv 32

(1996)
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RESULTS
|. Lethality: No death of animals was observed during the experimental period (Table D).

2. Chmical signs: All experimental animals did not show any abnormal clinical signs during the

experimental period (Table II).
3. Body weight changes: The significant body weight changes were not observed between SKI306X-

treated groups and control group during test period (Table III).
4. Macroscopical observations: After termimation, all survivors were anesthetized with ether and sacrificed

by exsanguiations. The miernal organs were carefully investigated macroscopically. No abnormal findings were
observed on organs associated with drug administration (Table I'V)

Table I. Mortality of SD Rats Treated Orally with SKI306X

Hours After Treatment Days After Treatment
Sex Dose 1 r 2 3 | 4 5 6 1 2 3 12 13 14 Final
(g/kg) ( ’ Morality
male 0 0] o o ololofJojo]o ] 0] o0 0 | 05
10 ool ol o0o]olo 0]l 0 ] 000 0 0/5
15 ] o0olo o o0]o ] 0]o0 ;00070 0 0/5
iz_zooioloooooooioo 0/5
- 33 JoJolo 0o oo 0] 0}0 ] 0]0 0 0/5
1 5010 0 0l o0o]ololololo ol o]0 0/5
| female | 0 0o, 0 000, ,0]]0lo0o o0o]olo0o] 0 /5
[ 10 | 0] o]0  olo]Jolo]o]o ] 0] 0 0 05 |
| 15 0 0o L 0] o0 0ol 000 0 0 05 |
22 ojtof[o o ;0] o0o]o]o0o o000 0 05 |
T33 0ol o 00,00 lo]olol o] o] 0 05 |
] 50 oo 0 o0l ool o0olo0o o]0 o o0 0s |
I Hours After Treatment Days After Treatment
| Sex | Dose | Climical | 1 [ 2 | 3 | 4[5 6 1 2 03 121314
| (g/kg) | Sign B
| male 0 NAD* SR (R (N N N - I

1.5 NAD | -- e e e - i D D e
22 NAD - e T T - i e e B
3.3 NAD - e e e -= i e e e e
5.0 NAD - e e e -- i el R e
female 0 NAD -- -- - - - - - - - - - -

NAD | - | ] - T o7 = -1 -T«1T-1-=

AT AT

N -- -- - - -

0
5 : |

2 NAD | — | — | = | — | - | = | =] —-1-~1+1+=
5.0 NAD | — | ~- | - | - | -] -1 T -T-T=1T=1T-

' Table II. Clinical Signs of SD Rats Treated Orally with SKI306X



Table 1. Body Weight Changes of SD Rats Treated Orally with SKI306X

T Sex Dose Days After Treatment
(g/kg) 0 4 7 11 | 14
Male 0 119.08+3.73 | 162.55¢4.21 | 189.20£4.74 | 21557+£3.33 | 237.30£3.89 |
1.0 | 116.00=2.38 | 157.0024.80 | 182.79+6.93 | 210.00+£9.04 | 231.24+8.78 |
1.5 11835621 | 160.35+9.81 | 187.25+10.92 | 212.12+11.30 | 235.56+12 86 |
2.2 117.97+2.93 | 160.5843.43 | 187.44=4.42 | 218.39+£5.35 | 240.47+5.50 |
33 115.33+3.93 | 157.2745.95 | 18502+6.90 | 212.11+8.11 | 235.8147.86
B 5.0 116.35+3.57 | 156.49+4.19 | 186.68+5.36 | 212.66=5.83 | 235.75£7.43
Female 0 104.26+2.18 | 140.04+5.46 | 155.01£5.58 | 168.22+8.21 | 176.74=10.42
10 105.06=2.96 | 139.36+7.22 | 158.15+£9.09 | 172.88+11.16 | 182.41+12 61
- 1.5 102.73+£5.49 | 137.96+£5.72 | 157.63+4,16 | 173.15+5.43 | 184.75+5.12 -
2.2 103.92+3.07 | 138.18+3.88 | 156.11+4.89 | 170.23=4.48 | 181.06=7 70 |
33 10224491 | 134.1124.68 | 152074556 | 167.59£5.01 | 175.78%6.84 |
5.0 103.00+x4.54 | 136.17£8.09 | 154.32+820 | 172.88+8.18 | 185.32+0.53
Table IV. Macroscopical Observations in Organs of SD Rats Treated Orally with SKI306X
Male Female
Organ Dose (g/kg) Dose (g/kg)
0 10 | 15 22 33 5.0 0 1.0 1.5 | 22 3.3 50 |
Bran 0/5% | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Heart /5 /5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Liver 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Lung 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Stomach /5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Spleen 0/5 | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 /5 0/5 1 0/5
Kidney, L | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 /5 0/5
. Kidney. R | 075 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Adrenal 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Gland, L ‘
Adrenal 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 05 | 0/5
Gland, R ‘
Testis, L 0/5 | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 |
Testis, R 0/5 | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 |
| Ovary /5 | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
*the number of animals with abnormality/the number of animals per group
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5.2 Subacute Toxicity9

SUMMARY OF RESULTS
To evaluate subacute toxicity of SKI306X, SKI306X was admunistered orally to rats once a day for 4

weeks at doses of 0.3, 1.0. and 3.0 g/kg/day, followed by a 2-week recovery test. For interim study, a 2-week
repeated dosing group was also mcluded.

All rats survived and no adverse clinical symptoms were observed. Although male rats treated with high
dose (3.0 g/kg) of SKI306X showed slight loss of body weight (approximately 5%) in comparison with control
animals during the administration period, their body weight was normally restored during the recovery period
Food consumption did not show any differences during the experimental period; male rats treated with low dose
(0 3 g/kg) and mtermediate dose (1.0 g/kg) of SKI1306X showed differences m water intake compared with those of
the control group at day 7, but showed no abnormal signs thereafter

No significant change was found in all hematological parameters of SKI306X-treated groups except for the
decreased number of red blood cells 1n all female groups at the mterim study. It was reasoned that SK1306X 1s not
mnvolved 1n mducing any reduction of red blood cells as 1) there were different red blood cell levels between males
and females; 2) the red blood cell changes were 1n the normal level and reversible; 3) the red blood cell count did
not show any dose-or administration period-dependent mammary changes; and 4) some anemia-associated
parameters mcluding HGB, HCT, etc. were normally measured.

Blood biochemical results showed that the SKI306X-treated groups showed differences over the control
group, however, since most of these imncreases were within the normal range and reversible without more toxicity.
the results show that SKI306X does not mduce any abnormal change due to its toxicity."” It 1s considered that the
mcrease of ALP, AST and ALT n male rats treated with an intermediate dose of SKI306X and in female rats
treated with a low dose of SKI306X for two weeks may be mduced by organ damages associated with bile duct
hvperplasia, fibrosis, etc. through gross and histopathological findings. Changes such as these are occasionally
found m rats and have no correlation with SKI1306X."'

In SKI306X-treated groups, the absolute and relative weights of some organs showed changes over the
control group. Although the absolute and relative weight of the heart in male rats treated with an intermediate dose
and hugh dose of SKI306X was reduced over control group after the 4-week administration of SKI306X, these
differences disappeared m all SKI306X-treated groups at the end of the recovery period and abnormal
histopathological findings were not observed. The weight of the stomach in male rats treated with the high dose
was increased, but abnormal proliferation was not found histopathologically. In the case of liver or heart, dose-
dependent response or time-dependent severe toxicity was not observed.

In histopathological findings, local lymphocyte mfiltration 1n the kidney and some lesions in the liver were
found both in SKI306X-treated groups. But, these signs were also found in the control group.

The results of acute toxicity of SKI306X mdicated that some parameters were significantly different from
those of the control group; however, these parameters did not show dose- or administration period-related response
and more severe toxicity was not found m proportion to prolongation of the admmnistration period.)

In consideration of the fact that weight loss was observed 1n male rats treated with high dose of SKI306X 1t
1s concluded that the non-toxic dose of SKI306X was estimated to be between 0.3 and 1.0 g/kg/day and the
maximum tolerated dose of SKI306X was higher than 3.0 g/kg/day.

TUDY DESIGN
This study was performed 1n accordance with the Guideline for Toxicity Test of Drug, etc. (Notification
No. 94-3 of National Institute of Safety Research dated April 14, 1994).

“ Kum et al., Subacute Toxiciry of SKI306X, an Anti-inflammatory Herbal Extract, in Rats, 1 Journal of Applied Pharmacology

19 (1996).
" Mosberg and Hayes, Subchronic Toxiciy Tesung, In Principles and Methods of Toxicology, 221-236 (AW Hayes ed .

Raven Press 1989).
' Eusns et al . Liver, In Pathology of the Fisher Rat, 71-94 (G.A. Boorman, S L. Eustis, M.R. Elwell, C A. Montgomery. Jr .

W F Mackenzie eds. 1990)



A. Materials and Methods

SK1306X was prepared by extracting a mixture of 3 herbal components (Clematis mandshurica,
Trichosanthes kurdowii, Prunella vulgaris) in a ratio of 1:2:1 1 30% (v/v) ethanol-water. The extract was
evaporated 1 vacuo. and partitioned between the water-saturated butanol and water. The butanol layer was

evaporated in vacio and lyophilized.

B. Animals and Breeding Conditions
Experimental animals were pathogen-free Sprague Dowley rats at 4 weeks of age. The rats were housed m

an environmental safety cabinet for 7 days and healthy subjects were chosen after observation during this
acclimization period. 5 animals were housed per cage, fed tap water and laboratory feed; the animals were fasted
for 18 hours prior to admimistration of the test substance.

C. Dose and Treatment Groups
Based on prelimimary results, all rats were divided nto 3 groups; high dose (3 0 g/kg), mtermediate dose

(10 g/kg) and low dose (0.3 g/kg). Amimals that had similar body weights were allocated for this experiment.
Animals were organized mto the following groups: 5 animals for a repeated oral admmistration of SKI1306X for 2
weeks. 10 ammals for a repeated oral administration of SKI306X for 4 weeks, and 5 animals for a recovery test for
2 weeks. Each group consisted of 20 males and 20 females (Table I).

D. Administration of Test Substance
SKI306X was suspended m 0.5% sodium carboxy methyl cellulose (CMC) and administered orally.

Control was treated with 0.5% CMC solution 1 a dose of 10 ml/kg. The recovery test was performed by the
admimstration of SKI06X for 4 weeks and then a washout period was established for 2 weeks of 5 males and 5

females each.

E. General Signs and Observation Items

During the study, the general symptoms (anorexia, salivation, diarrhea, vomuting, polyuria, and fecal
change) and their severities were recorded daily, and during the 2-week recovery period, body weights were
measured once daily. Food and water intake was measured two times a day during the admumnistration period and
once daily during the recovery period. Opthalmological examinations on all amimals were performed at 2-week
mtervals during the course of the study. Urmanlysis was performed on all animals and at the final week of
admunistration, animals were housed in cages for 24 hours to collect urine, noting 1ts appearance and measurmg the
amount. Immediately thereafter, pH, protein, nitrite, urobilinogen, bilirubin, glucose and blood were measured
using a urinalysis paper (Ames Co., N-multistix).

F. Necropsy and organ weight measurement

No dead animals were observed during the administration period. At the end of the study, all ammals were
anesthetized with ether and exsanguinated to perform a macroscopic organ weight measurement. Major organs and
nissues were examined for weight change, including: liver, kidney, spleen, heart, lung, brain, thyroid gland,
stomach, prostate gland, uterus, ovary, testes, etc. The relative organ weight over body weight was measured.

G. Hematsological and Rlood Riochemistry Examination
Survivors were anesthetized with ether and their blood samples were collected through abdomimal binder

vemn. The hematological parameters included red blood cell count, white blood cell count, hematocrit, hemoglobim,
and Plt The blood biochemustry examination were performed in such a manner that blood samples were collected
at room temperature for 1 hour and centrifuged at 3000 rpm X 15 minutes to obtain a serum. The blood
biochemustry parameters using a serum brochemistry automatic analyzer (550 Express, Ciba-Corning, USA)
mcluded alanine transaminase, total cholesterol, blood glucose, creatinine, albumin, Na, Cl1, K, etc

H. Histopathological Examination

All survivors were sufficiently exsanguinated and after the organ weights were measured, all organs and
tissues were fixed with 10% neutral formalin. The organs and tissues, with a sufficient fixation for over 2 weeks.
were embedded using a paraffin embedding device (Tissue Embedding Center, Germany) to make a fragment of 4-
5 um The fragment was observed by Hematoxylin & Eosin staining.
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L Statistical Analyses
Statistical analyses were performed with Duncan’s multiple range test of one-way analysis of variance
(ANOVA) and statistical analysis system (SAS) for measurmg the significance level.

RESULTS

1. General Signs and Observations: There were no abnormal symptoms in SKI306X-treated groups
with high dose, mtermediate dose and low dose and the control (Table II). Animals that appeared to be dead or
moribund during the experimental period were not observed.

Body weight: Increasing body weight between SKI1306X-treated groups and control groups during the
experimental period were noted (Fig. 1). The body weight gans of male rats treated with the high dose showed
differences over the control from 1-week admunistration to termination of the admimstration. During the 2-week
recovery pertod, no significant body weight changes were observed between the SKI3 06X -treated groups and the
control group.

Food and water consumption: No significant differences were observed between the SKI306X-treated
aroups and the control groups. The male rats treated with the low dose and mtermediate dose during the
expermmental period showed differences of water consumption over control at 7 days after the commencement of
the admimistration but thereafter, no statistically significant differences were observed.

Opthalmological examinations: No abnormal symptoms were shown during the experimental period.

2. Hematology and Blood Biochemical Examinations:

Hematology: The hematological results on blood samples of rats collected from the repeated 2-week
administration of SKI306X showed that the red blood cell count n all SKI306X-treated groups were different over
control, but 1n the case of the repeated 4-week administration of SKI306X, no significant differences were observed
between all SKI306X-treated groups and the control groups. Therefore, 1t 1s reasoned that SKI306X 1s not mvolved
1n mducing any reduction of the red blood cell count as: 1) there were different red blood cell levels between the
males and females; 2) the red blood cell count changes were 1 the normal level and reversible; 3) the red blood cell
count did not show any dose-or administration period-dependant changes; and 4) some anemia-associated
parameters mcluding HGB, HCT, etc. were normally measured. Other parameters did not show any significant
differences in rats treated with SKI306X (Tables III-V).

Blood Biochemical, 2-Week Administration: The blood biochemical results conducted after the 2-week
repeated oral admunistration of SKI306X showed an ncrease in ALP 1n the female rats treated with the low dose

and intermediate dose while some parameters such as ALT, BUN and Cl were increased mn the low dose group.
BUN in male rats treated with the high dose was increased over the control group (Table VT)

Blood Biochemical, 4-Week Administration: The blood biochemical results conducted after the 4-week
repeated administration of SK1306X showed that Cl and Na were reduced over control in male rats treated with the

intermediate dose. the BUN 1n male rats treated with the low dose was increased over the control group, and the

shiiraan ot AN a or
glucosc and Na were reduced over the control group.

C1 1n female rats treated with the high dose was mcreased over the control, and creatinine in female rats
treated with high and mtermediate doses were increased over the control. Glucose in the female rats treated with
the low dose group was reduced. Ca 1n all female SKI306X-treated groups was reduced over the control. Unlike
the repeated 2-week administration, no mncreased ALT levels were observed during the repeated 4-week
admmistration (Table VII).

Blood Biochemical, 2-Week Recovery Period: AST in male rats treated wiih miermediaie dose was
mmcreased over the control, while Cl and Na 1n the low dose group were reduced over the control. Creatinine and
Na 1n female rats treated with intermediate dose were mcreased over the control, while bilirubin 1n the low dose
group was reduced over the control.

The blood biochemustry results showed that several parameters indicating statistical differences in
SKI306X-treated groups were found over the control group, but these changes were within the normal ranges
without any dose-dependent patterns and the severity of toxicity associated with the long-term treatment was not
observed (Table VIII).

3. Urinalysis: No specific changes were observed in SKI306X-treated groups orally administered for
the repeated 4-week period and followed by the recovery period (Tables IX. X).
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4. Organ weight changes:
Absolute Organ Weight: The absolute organ weight measured after the 2-week administration showed an

increase of liver in male rats treated with intermediate dose and stomach 1n female rats treated with the high dose
(Table XI). The absolute weight measured after the 4-week administration showed an increased heart weight in
male rats treated with the intermediate and high dose and stomach weight m male rats treated with the high dose
SKI306X (Table X1II). There was no difference of absolute organ weight measured at the termination of the
recovery period (Table XIII).

Relative Organ Weight: The relative organ weight measured after the 2-week oral administration showed
an mncrease in the liver weight in male rats treated with the intermediate and high doses and female rats treated with
the tow dose (Tables XIV, XV). However, during the 4-week administration, the relative weight of the liver was
increased only 1 male rats treated with the low dose. The relative weight of the stomach during the administration
period showed an increasing tendency, while the weight of the heart after the 4-week administration was reduced n
male rats treated with the intermediate and high doses. The relative weight of the brain after the 4-week
administration showed an mcreasing tendency in male rats treated with the high dose. There was no difference of
organ weight when the relative organ weights were measured at the ternunation of the recovery period (Table XVI).

5. Histopathological Findings:

Histopathological Findings after the 2-week Repeated Administration: Table XVII.

Histopathological Findings after the 4-Week Repeated Administration: Table XVIII.

Histopathological Findings after the 2-week Recovery Period: Table XIX.

The histopathological findings indicate that main lesions were limited to the kidney and liver. These
lesions were different from toxicopathological findings such as cellular swelling, and organostructural necrosis,
proliferation, hypertrophy and atrophy. These lesions were commonly observed both m SKI306X-treated groups
and the control and the number of histopathological findings was few. Further, since bile duct hyperplasia and
peniductular fibrosis was not significantly related to nor more significant in SK1306X-treated groups, the lesions

were not induced by SKI306X.



Table I. Experimental design of subacute toxicity swudy of

SK306X in rats”

Number of amimals sacrificed

X Dose Number At the ¢nd of expenmental
7% (akgsday)  of animals periods (week)

2 4 3
Control (T1} 20 5 10 b
03 (T2 20 5 10 5
Male 40 (T3 20 5 10 3
3.0 (T4) 20 5 10 5
Conwol (T1) 20 5 10 5
. 83 (T3 20 s 10 3
Female 19 (m3) 20 5 10 5
30 (T4 20 5 10 5

SKI306X was adminstered orally to rats once daily for 28
davs, followed by a recovery period of 2 weeks.

"At the end of two-week recovery period.

Table 1. Monality in rals treated orally with SKI1306X

Expeomental period {weok)

sex &{;);g;) Administration period (wrek) Recovery pesiod {week)
{ 2 3 3 Mortatity 5 5 Mortality
Contend o 0 U 0 Bi1s Q g [£53
0.3 0 6 0 0 o/15 0 9 0/s
Male
10 6 ¢ 0 o 015 0 9 0/s
30 o 0 o o onis 0 0 s
Contral 0 o 0 0 o1s o 0 s
e p.a 0 0 s o o/1s 0 0 o
10 0 0 0 o o1s o 0 o5
30 o a 0 o o/is g o /s

“Number of dead animal

2450 -

Body weg hiag)

Tiete {weeek)

Fig. 1. Bady weight changes of rats administered orally with
SKI3G6X. —: Male, —: Female, O: Control, ®: SKI306X 0.3
g'kg. W SKI306X 1.0 gkg w: SKIM6X 20g% *Sig-
nificantly different from control (p<{LO5).



Table 111 Hematological results of mats treated orally with SKI306X for two wecks

S Dose WHC Lymph Mono. Grangl RBC HGEB HCT PLT .
S gkg)  (I0%mmY) (%) {%) (%) (10%mm™) {di (%} (10%mm’)
Control 13.06-3.79 90024253 8524227 146=D3d4 6294055 629102 4056=2.82 1266412277
. [ $864 281 BUBa1 143 AS4x 1D 142053 6043042 ILED+ 050 30205219 121801070
Mals g j78~276 §9.104 26 026202 164067 6092039 12804045 30.88xr197 13324% Y08
117.76 1931

30 11 70=338 00544199 8322151 104030 5954040 11884041 37442103

Control | BI04 179 9320148 502+ 1.06 088xD43 6282017 126 4038 3894=138
04 BS0+-189 BRIILSKI 9E2L546  166=088 5894018 12242036 37.26xD46
FOmalz o n on4s 366 930724178 S98+142 1002043 550+021° 12442042 37324123

127 28414591
111.80=29.36
126,60+ 14.53

3.0 §00+1.71 9440+ 141 4984173 063022 S85+0.14% 1225-013 3695+1.136 137.65x 786
Each value reprosents the mean= 8.0 of § rais *Significantly different from control {p < 0.05)
Tabie 1¥. Hemawological results of rais treated orally with SKIZ0RX for four wecks
e Dose WBC Lymph Mono. Granul RBC HGB HCT PLT
¥ ehp)  (10m) {5 (%) (%) (10 ) (graly (%) (16" mm")
Comrol 14274535 RY301 243 9281007 1424048 717038 14079 43.88+2.00 10478:+1291
. 03 14804540 BOA0+-214 917+ 18) 153083 7052033 14200063 4328+171 1108411082
Mule 10 14.87+4.32 Wi1d=+130 BIP+1Us 167072 7074035 1405x-056 433511725 1211811285
Xt 14 754504 BHUS+ 233 942+ 161 1835087 7212044 14202070 44.69+234 1133421610
Contral  JORDA IO B4 012 072 544065 (0552021 6852038 13534071 416212192 1109411037
Female 4.3 12084 437 9289+ 213 420167 0514057 6622031 13724077 39.62£266 115481064
ey 12614305 92732121 652=1.09 075+0.26 688:0.24 13216041 4049128 119801508
30 12774333 92112207 782178 087041 67230205 1320023 40644133 1135041070
Fach value represents the mean+8.D of 10 rars
Table V. Hematological tesults of 1ats at the end of two-week recovery ponod after SKI306X meatment
Sen Dosc ViBC , Lymph. Mono. Grannl. }iBC , HGB HCY PLT
{gke)  (10/mm)) (%} (%) (%) (10%mm’) {(g'ah) (%) (10%mm’y -
Contend 15702437 93463226 6024205 05240723 745+029 1384072 43244186 (11L32+1520
ot a3 16552093 93441471 5982063 (584013 760+D.26 1420030 44842085 116.68+10.21
e 0 1606552 927332 4 , ) HRE e
1 16064552 92731219 6.64:4204 062026 753029 13501059 4384178 10636 831
30 M3SEH1ET 92772164 6681238 0558026 7.38+0.16 14.204045 44334072 9895+ 2043,
Contril - 11.86:£ 266 93665124 5841144 0502092 7.05:40.32 13424058 41.08+221  108.00= 10 20
cemaie 03 1096295 94323137 S6£124 0522018 679xD13 13024036 3952£062 10540 368
10 9861153 P5120.62 442067 0464013 7245023 136804032 41564006 0sdas 503
30 13582859 9274312 65612256 070+057  71S5r034  135KR+083 4150231 087241771

Fach value represenss the mean v 5.0 of S rars.



Table Y1 Blood binchemntry of rals truaied orally with SKIBOGX for two weeks

BUN  Ulucose

Sex Duse  Albupun ALP ASL ALT  Bihdubin  Chel Protewn Creatnie Ig Ca Cl Na K
i (gkg)  (gidhy {U/L) (W) (UL {mgdh  (og/dh  (mgdd  (mgd) @D (mgfdl  (mgidh)  (mpidl) (meqpl) (meqg/L) (mcqg,’Ll
© Conwal 39403 79134 K35 8824 67 260=84  D2400  BRI<&4 13617 1973H4L8 B3NS 0900 YIOKSEI 11SE06 1WBr03 1542139 ALY
M 03 18502 UET4 436 1213202 WILIY 02200 694=95 49413 19THI6T 63203 0StUD 1964550 112405 16xIT 1539220 53303
v 1.0 3502 WEOLIO7H BSTLIL3 536 02=00  E33£S) 162421 NSTEVIB 45403 05:H0 13304661 11807 111021E 197LELS 67511
REY 35401 IS+ 919 S44LIZE 285449 01100 SHSEE) 1664120 1091 SUA03 D401 1D2E579 169104 10RExDA 1518>52 51304
Controd 40203 WLOETT $15.0136 230450 01400 6ler 6. 144:20 16858100 65403 05100 6634289 110202 I0BS108 1516:08 1516108
B 0.3 40201 IIIESI* 11372159 ITTHET 0L1L0D  659% 90 198z3I* MS% 31 66x02 05500  BSIXZ6Y 107r03 1IL2z0BT 11125080 1530x10
1.0 40403 3M3LTSE 061206 AL2LIT 01400 6D4x LB 165:22 1574196 664027 05200 BS2£3LT ILIED4 096415 1006ETS 1512217
kXt 302 1ULOLTHD 42+ 104 240442 040D 633%107 14Ax24 8THI41 55407 05E00  S65: 08 10900 1095113 OS5+ 1510219
Each value represents the mean-£8.0. of § mts *Significantly different from contral (p < 0.05).
> -
Table VI Blood bivehemisiry of rats treated orally with SKI306X for swe-weeks
Sex Dose  Albumin  ALP AST ALT  Bililubin  Chel. BUN  Gluwwose Protein Creatinine Tt Ca Cl Na K
R (gkg) (gl (UL (UL (UAY  (mgidly (mg/dh (mgidh  (mgidh (g (mp/d) {mg/dh  (mg/dl) (meqgil) (meqg/l} (meggil)
Control 38202 XOSZ6LI 77195 12 33644 01100 6042100 T50218 23542461 6I£04  03E00 WLIHIEI  ILTR0T 102814 134923 58412
M 03 33202 W9I=H7 855236 66267 0400 867107 167140 185552220 68203 05200 1584% 816 115106 108315 ISLREDY STH0%
" 100 3B20Z MET-E76 84226 3I3EIY OLEOO IATE 6 1T0ELS 197SE3L1 6703 05300 645k SL1 111307 0BAFL2’ IS15E2LT 36412
30 39201 BL0Z69I 8651 95 TH45 01100 5542680 1S3HI4 2127304 68103  05:0D  B4Sx 366 112405 1LIX1I 150419 6112
Conrol 42403 653601 TH64 B 309234 02460 SIRE1I2 IRULIS 10672343 THE0D  B5E0D  N1AxMeS Q107 JREHY 13523 53207
po 03 61%02 208:416 8522139 314cST 02200 6203 75 187032 166:180° 12203 06200  SB4r39E 1IO04 1HOLLT 1523416 462D
16 42407 2U02:T6 KISH194 6L 02:00 529 97 184433 ITSHIS0 T3x03 061000 1207HES 0SL0S' 1106422 I1S13E14 4R£08
30 41R07 PMG6L658 BOIET6T 2612360 02400 611 77 109220 ITSH4153 72204 06200 8442532 108403 1IR2ILI 1S2TE25 48205
Each value represems the meanst 3.0, of 10 cats, *Sigeificantly different from control {p < 0 05).
Table VHI Bloud biochomistry of rats at the end of two-week recovery penod after SKI0AX treatment
Sex Dose  Albumin  ALP AST ALT  Bililubin  Thol, BUN  Glucose  Protein Crestinine Te Ca ] Na .4
(ghg)  (gidl) (LAY (A {ULY  {mgidh  (mgidl)  (mpdh  (mg/dl) (g {mgidh) (mgrdly  (mpAdl) (megg/l) {megl) (mege/l)
Control 37202 31362610 8054 43 0RESI 025006 672: S8 IBUL1S VIT£I52 68x07 0Sr01 I536% 619 10601 HH2:z1} 1520219 45203
M 03 32:02 2912528 B33 96 33£57 02500 6334120 NIel8 1647% 82 69303 0A-00  ITE164 104107 10S8E08" 167211 4502
14 37207 5404680 UNSEIZT NELIL 0200 6934107 2M6-23 16944194 70403 06400 BILIM4 I0DTRES 1076211 1493224 SILIR
3u 17200 24IH:M8 K14 RS ZT9£21 02400 S78% 65 IRI=24 17614186 6901 0500 D3 208 106203 1082411 1501218 54110
Contol #0503 18234599 9764392 409204 02600 7E21164 225232 16AIEHI 74304 DOROD U134 RIS 104zUL 3078413 MeO205 39403
¥ 03 47001 7904400 618+ 50 39+ 75 01400 13- 99 NI-1L0 I525£ 63 75105 06x00  Z01EIT9 WS04 WI6E1T WIS:lS A1£03
1.0 24404 1955HTL8 HA9+11L0 294+ 45 0208 6524126 237718 1ISTH165 78F06  DTRO0* 1622+ $54 10T£03 1082116 1899709 40403
3.0 40403 1955ET2E BESIST JO4 64 02508 TAO-108 22663 93167 12403 06200 ITE 419 104302 3070119 1472¢23 41402

Fach value represents the mean >8 D of 5 rats. *Significantly different from conuol (p < 0.05).
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Table IX. Unne analysis of rats treated oally with SKI1306X for four weeks

. 'f}mbﬂ' Occult Birubun  Kewone  Glucoxe  Prowin pH Natrite
Sea Daose o mogen blood
: (&ke)
. - . -+ 6 67 7 78 -
Contral ] b 5 S 5 5 & i 6 2 2 5
Mst 0.3 5 g 3 s 5 5 4 1 g 2 3 0 b
e 10 5 5 5 5 5 5 41 6 2 1 2 5
30 S 3 3 5 M 5 4 1 0 1 2002 5
Contro} s N § 5 5 ] 50 22 10 5
Female 0.3 5 g 5 § 5 g 4 1 21 1 1 3
mEC 10 5 5 5 5 s s 50 301 ¢ 1 5
10 5 3 3 5 5 5 s 0 2 1 o 2 3
*Number of animuis used. - Negative, +: Slight Each value represents the number of amimals under grade
Table X. Urine analysis of rats at the end of two week recovery period after SKIB06X treatment
_ Urodil- - Oecalt - g i Ketone  Glucose  Protem pH Nitrte
Sex Dose " inngen  blood
o kg -
- - - 6 67 7 8 -
Control 5 5 5 S 5 b 5 1 4] 3 1 5
Vale 0.3 S 5 s 5 5 5 5 H 0 4 0 5
R Lo s ] s 3 3 5 5 10 3 1 5
30 5 5 5 5 5 § s 0 1 4 D 5
Control 3 5 5 5 5 s 3 H 1 30 5
Femad 03 5 3 K 5 5 5 4 g 3 2 0 5
STEE 5 3 5 s 5 5 5 5 2 3 0 5
3.0 5 3 3 5 S s s g 3 20 5

“Number of animals used. -; Negative, +: Slight Fach value represents the number of animals under grade.



Table X1. Absolute organ weight of rats tzated orally with SKIUGK fur two weeks

e Diose Biuin Thymus Lung tiarnt Liver Stomach Spleen Kidney Frostate {g) Testr%s (g}
? (k) () ) o (8) () (8) (8) (& Merus (g)  Ovarics (&)
Control 1932013 04708 1142006  08KRE003 1072408 1321041 0684007 2171017 0354011 237+0.16
} 43 189£G05 6744013 120010 0882006 10781107 132009 0.6640.11 2193041 0.2540.05 227 4007
Male 1.0 1982008 076000 1280127 0.88+0.02 12904 1.18* 143+£006 0624009 2492033 0232003 2312000
30 1874007 0632012  LIS+012 0844004 11463069 134£013 0612011 2094009 0324008 23 .t&?}ww
Control T8IH008 055008 0941009 0691005 BOYLUSY 1102013 04561008 151008 0402049 0091£0.01
Femal 0.3 LB4:40.00  058:x0G08 0972005 0741006 984120 106 +008 056008 1874055 0354005 0094002
vmiie 1.0 1L.BZ£0.09 054:£010 0932007 071£004 8911075 LIS+009 0501005 1574021 038+009 0102002
3.0 LAZE0.09 057005 104xDO0R 0742007 9B3IF0.66  133+0.42° 0531005 1734016 0381006 0113002
Each value represents the mean £ 8.D. of 5 rats. *Sigmficantly dilferent from control {p < 0.05).
Table XI. Absolute organ weight of rats wreated orally with SKI306X for four weeks
Sex Diose Brain Thymus Lung Heart Liver Stamach Spleen Kidney Prostate (g) Testes {g}
] (g'ke) () (8) (& ®) ®) ® @ (g) ierus {g)  fOvaries (g)
Conal 1992008 0611008 1314010 1282006 14974154 1494013 0954021 2792018 0494009 2842017
" 0.3 ZO5£000 0612007 135014 1214012 1624188 1444016 0884015 2661028 0394005 2874010
Male 10 205£005 0645007 137x012  L14:009° 1600144 1584014 0881011 20684029 040L006 3014031
30 2044009 DAZE0.00 1294012 108007 14BUE079  LES:007° 0842010 2544024 0404009 2944023
Control LEYL007 0554009  102x008 0801007 94310085 117010 0624006  1L78£043 0434006 0093002
Ferr al 0.3 1.94:008 0S0:£0.09  098+006 078+0.04 9644065  L17T2008 0644008 0504013 0506033 0092002
wrate Lo LO0£006  DS4R008  LOREOES  0I5HOM7 9691087 LI9LOAD  064E01S  DA5E010 0451030 0091002
30 1874006 0484006 (O82018 0804006 10512066 1284010 0571011 0451005 0455005 0.08+001
Each valuc represents the muan £ 8.0, of 10 rats. *Significantly different from control {p < 0.05).
Table XL Absolute organ weight of rits 2t the end of twooweak recovery penod afier SKIUAX freatment
Sex Dose Brain Thymaus Lang Heart Liver Seomach Spieen Kidney Prostats {g) Tcsiuf& (g}
’ (a/kg) (8) (2) & & (&) 13 ®) g Altervs (g)  fOvaries (g)
Control 2082009 03564008 1281017 1244018 1491:£121 1482011 0764004 2734019 063049 2991017
Mal 03 2134041 05%£008 1404019 1184009 1651:1B1 1462009 075008 2834017 0652019 2991015
e 10 2084010 0612013 1364000 1314007 16141243 1464025 0814019 285039 0.65:£004  3.00+007
3a 204£000 0514007 1204007 1224006 15574069 1492011 0743004 2914020 0624012 31514021
Control 194007 0475010 1002009 079004 9811127 LIA010  0.59¢0.09 1714005 0651024 0081001
Femal 43 1884001 0454001 109016 080008 9981097 1200010 0561005 1654042 0561021 0064000
cluaie L0 1944003 0424007 0982011 0824007 9581102 1124000 0541004 1731048 0394003 008001
3.0 1923005  041+005 0.93:006 0801007 9781195 1241007 0614011 1674009 0624013  008+0.01

Buch valoe represents the mezan +S.D. of 5 rats



Tahle XIV. Relatve organ weaght (%) of tas treated orally with SKI300X for two weeks

Sex Dose Bramn Thymus Lung Heart Fiver Stonsach Spleen Kadney Prostate (g) Tcsln:s (g
L S A (&) (g} (2) i2) (&) (g) ®) () Aberus {g)  Ovaries (g)
Control 0792004 0272003 044:-005 D600 4344021 (.53 10.04 0.286£0.03  {4.B8+0.05 0142004 0961008
Ma] 0.3 0775003 GE005 048003 035003 4361032 0544003 0.2740.03 0811008 0102002 0924006
sl 1.0 0.76£0.03  029£003  045£0.03 0341002 498+031° 0554004 0.244£0.03 O}%:t: 0,10 0132001 085004
3.0 0.79£0.03  027+005 0514804 036+001 4850300 (087+003 (0.261004 0891005 014003 058+010
Control 102006 0302003 0524004 0D38£002 44441042 061005 0,250,053 0834006 022009 0.05+£0.01
Femal 0.3 09940.08 0312003 0522003 Q40001 5274047 0574004 0.30:-0.04 V00028 1812003 0051001
emale L0 0994005 0304006 051005  D3I0L002 4851023 0631005 0274003 0363009 0204006 0.05+001
3.0 095x004 036003 DE4L005  039+004 3124034 060+DOS*  0.28+0.43 0601:007 02040084  0.06+001
Each value represemts the mean w800 of 4 rats. *Significantly different from control {p<0.05).
e
Table XV. Relative organ weight (%) of rats treated orally with SKI3U6X for swss wecks
Sex D Brain Thymus Lung Heart Liver Stomach Spleen Kidney Prostate {g) Testvts (g}
_ (&fg) ® (2 &) (g {g) () (g ] Aerus {g)  Ovaries {g)
Control 0574005 018003 037003 0384003 426045 0424003 0272005 0804005 0141002 0841005
Ml a3 0504003 018002 0394003 0350002  470:£033% 0424005 0262004 0774004 0124001 083IZVOS
Male 1.0 0.59£0.04 0484002 0392004 033£0.03* 4574028 4520031 0254002 0.77£005  012:£002 0.86:£0.08
3.0 0.63£0.04* 0492003 0401003 033£002* 4534020 05040020 0261003 0782007 0132003 0901007
Conuol  0.84+0.06 0.24£90.03 0452002 03512002 41840325 0522005  027£003 0794003 0191004 0.042001
Femal 0.3 0.852005 0224004 0432003 0334002 40+031 0514004 028:£003 0.77+006 0224006 (.04+001
crmale L0 0852006 0242004 0481008 034+£002 4343029 0531004 0294007 0751008 0201005  0.04:20.01
30 (.81 £0.05 0212003 0472007 0354003 4544034 3554004 025+005 07610486 (204002 0041001
Each value represents the mean £ $.10. of 10 rats. *Significantly different from control (p<0.05).
Table XV1 Relative organ weaght (%) of rats i the end of two-week recovery perind after SKI306X treatment
Sux Dose Brain Thymus Lung Heart Liver Stomach Spleen Kidney Proste (g) Tcstz?s [$3]
o (&kg) {8) (8) (g) {g) @) (g} (e) (2) Mters (g)  [Ovarics (p)
Contral 0514003 043001 0312004 0302004 3645008 0362003 Q181002 0672005  Q16+005 0732006
Mae 03 0506004 0131002 0332005 0282002 3872023 0341002 0)8:003 0674002 Q152005 0.70::0.04
ne 1a 05020403 0155003 0323004 034000 3828040 0354005 0191004 0684006 0154002 0714003
30 0521002 0134002 0323002 0311001 387001 0637£003  018£001 0724004 0161003 0781006
Control  0.75£005  0.18+£0.03 0392002 0314002 388£0.54 0444003 0234004  068£004  0.26£0.10  0.03+0.01
. 03 0742005 QIBL0.01 0431005 0312002 389£0.21 0474002 022%001 0643002 0224009  0.03+0.01
Female o 0765004 0164003 0381004 0324003 375£029 0445002 0214001 068£006 0152002 003+0.00
3.0 0782006  0.i7x0.02 0382001 0324003 3952067 0501002 0254004 0674002  0.251006 0.03:4+000

Each value represents the mean® S.D. of 5 .



Table XVIL Histopathological findngs on rats treated wih SKUIDEX for two weeks

Kex Mals Female

Group
Dose {g/kgiday)
No of animal

Kidney Tubular degeneration
Urinary cast
Lymphocywe infil.
Fibosis
Cysts and Ditatation
Spleen and Lymph node Hemosiderosis
Extramedullary haemaprioss
Pigmentation
Lymphowd changes
Laver Hydropic and fanty chapyges
Lymphocyie infil
Fees of altered hepacyies
Bile dnct Lyporplasa
Firosiy
Necyosiy
Stomach & Inestines inflamn.eiion
Ulcerative changes
Atropy
Hyperplasue changes
Heart Myocardial changes
inflammation
Lung Myocardial changes
inflamemation
Adrenal gland Normal
Mervous sysiem Normal
Reproduclive systerm Hormal
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Tabie XY1H. Histopathological findings on faly trested with SKI306X for four weeks

Sex Maly Female

T3 T
IEY ERY

ey

Group

tr
e
A

No of animal

L=

Kudney Tubular degenerativn
Urinary cast
Lymphocyte mfl
Fibrusis
Cysts and Dilation
Spleen and T yraph node Hemomiderosis
Exramedullary heemopoiesis
Pigmentation
Lymphoid changes
Liver Hydrapic and farty changes
Lymphocyie infil
Foci of altered hepatocytes

Bile duct hyperplasia
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Fihross
Necrosis
Sinmach & lntestines Inflammation
Clkeerative changes
Atropy
Hyperplasuc changes
Heart Myocardial changes
inflammarion
Pung Myocurdial changes
Inflammution
Adrenal gland Normayl
Nervous system Norral
Reproduchive system Monmal
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Table XIX. Histopatholugical findings on 1ats 2 the end ol 2 wesks roeovery period after SKI306X iscatment

Sex Male Fermale

Grouap Ti T3 T4 Ti R K] T4
Dose {gkgiday) 1] 1.0 30 0 10 EX]

No. of apimal 5 3 ) 5 S 5

Kidney Tubular degeocration ¢} a 4] 1 ¢ 1
Uninary cast i 1 M 1 4] i

Lymphocvie mfil i i 0 H H 1

Fibrosis Y 1] 4 i i 1

Cysic and Dilatation 4 o ¢ 1 O i

Spleen ana Lymph node Hemosidetons B 0 4] 4] ¢] 0
Extramedullary haemopoesis ¢ 3] o 0 0 0

Pigmentation a It g 4] 0 Y

Lymphoud chsnges [ & o 4] 0 0

Laver Hydropic amt falty changes 4] ] 0 1] 0 0
Lymphocyte wfil 1 1 0 i 1 1

Foui of altered hepatncytes 0 u 0 0 0 0

Bile duct hyperplasy 4] it & 1 0 1

Fibrose, g 1 & 1 b1 i

Necrosis 0 0 @ 0 4 o

Stamach & Intcstines Influrnmation b Iy [} 4 0 {i
Uleermve chsnges o @ [ ] [ 0

Anropy [ 0 [y 0 [ a

Hyperplastic changes 4] 0 3] 0 0 a

Heart Myocmrdint changes 0 0 ] 0 0 0
inflaramation 0 ] {] 0 Q 0

Lung Myncardinl changes 0 { ¢} 4] U g
inflammanon a O o 0 O 0

Adrenal gland Normal 3 s 5 3 3 5
INervinn BySters Normal ] 3 5 5 3 5
Reprodhuctive system Nornd 3 N 5 3 5 5
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Chapter 6: Proposed Use

Clemarns mandshurica 1s mtended to be used in the dietary supplement SKI306X at a dose of 200 mg per tablet.
The recommended use 1s 400-600 mg per day. The amount of Clematis mandshurica in each 200 mg tablet 1s about
100 mg The recommended use of 400-600 mg would therefore translate to about 200-300 mg of Clemaris

mandshurica per day.

SKI306X 1s a dietary supplement intended to be used to support healthy jonts and cartilage. This statement has not
been evaluated by the Food and Drug Administration. This product 1s not intended to diagnose, treat, cure, mifigate
or prevent any disease.
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