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I 
Chapter 1: C!ematis mandshurica, AX HERBAL INGREDIENT FOR DIETARY SUPPLEMENTS 

1.1 Name and address of the manufacturer or distributor: 

1 SK Pharma Co., Ltd. 
948-l Daechl 3-dong, Gangnam-gu, Seoul 135-283, Korea 

I 1.2 Name of the Dietary Ingredient for Dietary Supplements 

Scientific Name: Radix Clematlds 
Latin Bmomlal Name: Clematis mandshurica 



Chapter 2: DESCRIPTION OF Ckmofis Mandshurica, THE DlETARY INGREDPEFX 

2.1 General Descriptim 

Clematis mandshzmca IS hsted m the Chinese pharmacopoeia by its Pmyin name. Wei Lmg Xian The 
Chinese pharmacopoeia states that Wei Lmg Xian is the dry root and rootstalk of Clematzs chum-is Osbeck, 
Clen~atis nzandL~hu7-icu Rupr. or Clematis hexapetala. ’ The dietary supplement as described in $2.2 contams Wei 
Lmg Xian only in the form of Clematis mandshurica. 

2.2 Product Descriptiabn 

SK1306X, marketed m Korea and Australia as JOINS’ tablet and Cararthron’, respectively, is a purified 
extract from a mixture of three oriental herbal medicines that have been widely used to support healthy ~omts and 
cartilage In far East Asia. 

2.3 Product Labeling 

(a) SKI306X (Jams) is marketed as a 200 mg tablet and contains about 100 mg of Clematis 
nzandshurica extract. 

(b) The condrtions of use suggested on the labelmg are: 

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

’ Mnnsti-y of Heal:11 P R.. Chi::a. Pharmacopoeia Committee : Pharmacopoeia of P.R China, Volume I j 1990, Beijing; People’s 
Medlcal Publlshmg House. 222 
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Chapter 3: SUMMARY OF ALL TESTING RESULTS 

Clinical Trials 

A. Phase II Clinical Trials 

From the Phase II climcal studies, Effect of SKI306~ a New Herbal A&-Arthritic Agent, m Patients wzth 
Osteoarthl-ins of the Knee (a Double-Blind Placebo Controlled Study, patients with chmcally and radiograhpically 
confirmed osteoarthritis of the knee were evaluated. Other criteria used included moderate to severe pain in the 
affected knee lomt, more than a score of 35 mm as assessed by a visual analogue scale (VAS) ranging from 0 mm 
(no pain) to 100 mm (unbearable pain) and normal hepatic and renal function. Safety was assessed in both the 
placebo and treatment groulps, with the adverse events in all groups being classified as mild in severity. No 
srgniticant difference in severity was observed among the placebo and SKI306-treated groups. 

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

B. Phase III Clinical Trials 

The Phase 111 climcal trials evaluated patients who had osteoarthritis of the knee and had both chmcal 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- 
inflammatory drug). Adverse events and vital signs were recorded throughout the study. Laboratory 
investigations, including hematology (complete blood cell count with differential), chemistry (glucose, electrolyte, 
urea mtrogen, creatmme. total protein, albumin, creatine kmase, alamne aminotransferase, aspartate 
aminotransferase, gamma-glutamyl transferase, total bihrubm levels) and urmalysis (pH, protein. glucose, ketone, 
blood, urobilmogen, bilnubin, and mtrite) were performed at the screenmg and after the 4”’ week of therapy. 

Throughout the study, there were no stattstically significant differences between the two treatment groups 
in the incidence of any adverse event. Drug-related adverse events were significantly less frequent in SKI306X 
than m the diclofenac SR gi-oup even though both SKI306X and diclofenac m general were well tolerated. 
nAnrPnliPr rPnnrte:d severe adverse events were less frequently reported in the SKI306X group than in the IIIY.Iv. --, --II- ._ 
diclofenac SR group. There were more frequents laboratory adverse events m the diclofenac SR group than in tile 
SKI30GX group. Elevations of alanme ammotransferase values in the diclofenac SR group were especially more 
frequent than in the SKI306X group and was a statistically sigmficant difference. There was a more frequent 
nl~~r~+~~\n +n acnafiste ammotransferase values m the diclofenac SR group than m the SKI306X group, although CIC I YLI,,II A.1 . . Y ----- 
there a-ere no statistically sigmficant differences. 

Toxicologv 

A. Acute Toxicity 

The acute toxicity of SKI306X was evaluated in rats by a single oral administration. After oral 
administration of SKI306X with several doses (5.0 g/kg. 3.3 g/kg, 2.2 g/kg, 1.5 g/kg, and 1 .O g/kg), mortality, 
chmcal signs body weight, and macroscopial observations in organs were examined. No toxic effect was shown in 
teims of mortahty, clmical signs, body weight changes and macroscopial observations. The suggested LDjo of 
SK1306X is more than 5 .O g/kg. SKI306X has an extremely large safety margm. 

B. Subacute Toxicity 

To evaluate the subacute toxicity of SKI306X: SKI306X u,as admimstered orally to rats once a day for 4 
\\*eeks at doses of 0.3, 1 .O. and 3.0 g/kg/day. Two subgroups were included for interim study of the 2-week 
acimmisn-anon and 2-week recovery test. 



During the study, general symptoms were observed (anorexia, saiivation, diarrhea: VOmitingZ poiyurla, aId 
fecal change) and their severltles were recorded dally, and during the 2-week recovery penod, body weights were 
measured once dally. Food and water mtake was measured two tunes a day during the admmlstratlon period and 
once dally during the recovery penod. Opthalmologlcal exammations on all ammals were performed at 2-week 
Intervals dunng the coursl: of the study. Urinalysis -was performed on all animals at the final week of 
admmlstration and the ammals were housed in cages for 24 hours to collect urine, noting Its appearance and 
measuring the amount. Immediately thereafter, pH, protem, nltrite, 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 
examined for weight change, including: hver, 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, 
hematocnt, hemoglobm, and Plt. Blood biochemMry parameters included alanme transammase, total cholesterol, 
blood glucose, creatmine, albumin, Na, Cl, K, etc. Hlstopathological exammatlons were made of the organs and 
tissues. 

All rats survived and no adverse clmical 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 ammals during the 
administration period, thetr body weight was normally restored during the recovery period. Food consumpbon dtd 
not show any differences during the experimental period; male rats treated with low dose (0.3 g/kg) and 
Intermediate dose (1 .O 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 slgmficant change was found m all hematologlcal parameters of SKI306X-treated groups except for the 
decreased number of red blood cells m all female groups at the interim study. SKI306X is not involved In 
mducmg 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 m the normal level and reversible; 3) the red blood cell count did not 
show any dose-or-admmlstratlon 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, smce most of these increases were wlthm the normal range and reversible without more toxlclty, 
the results show that SK1306X 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 m female rats 
treated with a low dose of SKI306X for two weeks may be mduced by organ damages associated with bile duct 
hyperplasla, fibrosis, etc. through gross and hlstopathological flndmgs. Changes such as these are occasionally 
found In rats anu IlclT,L IL" CI"IIc.lULl"l‘ ""IL‘1 "III_I" cl h- TP mr. r.rrnnlo+‘nm ..,;th CVT?f16yk. 

In SKUOBX-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 SK130LV +r vlr-ueated grcxps at t ,e end 0, Lllu LG,o vuL, pvz .” I: g tha TOP XTP~?I n&nd oqrl IhngT?I;?j -. u ..“.. . . 
hlstopathologlcal findmgs ‘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 the hver or heart, dose- 
dependent response or time-dependent severe toxicity was not observed. 

In hlstopathological findings, local lymphocyte Infiltration In the kidney and some lesions in the hver were 
found m both the SKI306X-treated groups as well as the control group. 

The results of subacute toxlclty 01 SKUU6X mdlcated fhat :;Ome parameters were si_&icantiy dIfferen 
from those of the control goup; 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, It 1s concluded that the non-toxic dose of SKI306X was estimated to be between 0.3 
and 1 .O g/kg/day and the maxlmum tolerated dose of SKI306X was higher than 3,Olgikglday. 

c. 26-Week Toxicity Study 
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4.2 Phase II Clinical Trials’ 

A. Patients and Methods 

Preparation and Composition of Sllr’106X 
SK1306X was prepalred by extracting a mixture of 3 herbal components (Clematu mandshurica, 

Trrilosunrhes kir-ilowii, Prunella vulgaris) in a ratlo of 112: 1 m 30% (v/v> ethanol-water. The extract solution was 
filtered and evaporated under vacuum. The residue was pa&boned between n-butanol and water. The n-butanol 
layer was evaporated under vacuum for complete removal of residual solvent. and the resulting residue was 
lyophlhzed to yield 2.5% (w/w> of a dark-brown powder. 

SKI306X was standardized conforming to the regulations nnposed by the Korean Food and Drug 
Admmlstratlon &FDA). 

Tablets were made Iof 200 mg of SKI306X with additives. 

Patients and Treatment 
Patients were enrolled m two university hospitals m Seoul, Korea and 96 patients wlfh ciasslcal 

osteoarthntlc of the knee were allocated m this study. The study was approved by the Instltutlonal Review Boards 
for all investigational sites and the Korea FDA and carried out m accordance with revised Declaration of Helsmkl 
guldelmes. Patients with clmically and radlographlcally confirmed osteoarthritis of the knee were eligible for this 
study. Their age ranged from 3.5-7.5 years. Other crlterla included: moderate to severe pam m the affected knee 
Jomt, more than a score of 35 mm as assessed by a visual analogue scale (VAS) ranging from Omm (no pain) to 
1 OOmm (unbearable pan-) and normal hepatic and renal function. 

Patients were excluded if they had rheumatoid atititis, lymphoma and any concomitant clmically unstable 
disease. or clmically relevant laboratory test abnormahtles or If they were pregnant, lactating or of childbearing 
potential or on any medlcme or procedures that might influence or obscure the action of the SKI306X. 

Followmg a wash-out period of more than 1 week for patients currently receiving treatment with NSAIDS 
(non-steroidal anti-milammatory drugs), all the patients who met the ehglbihty criteria were randomly assigned 
double-blind to treatment with SKI306X (200, 400, and 600 mg ter in die, kid.) and placebo for 4 weeks. 4 groups 
of 23 patients per group were administered the dosage 30 mmutes after each meal, one SKI306X tablet and two 
placebo tablets, two SKI306X tablets and one placebo tablet, three SK1306X 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 endpomt was rneasured 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 1OOmm “unbearable pam ” 
Secondary endpomts included the Lequesne index which was measured by the mvestlgator-administered 
questlonnalre concerning the patient’s dally activities (scored rangmg from 0 to 24), and patients’ and mvestlgators’ 
opm~on.i of therapeutic efficacy rated as 1, very good; 2, good; 3, fair; 4, unchanged; and 5, detenoratlonj4’ 6. 

Safety variables were recorded mcludmg assessment by the patients, tolerability of the treatment at each 
T’ISI~ and the occurrence of any adverse events with an indication of severity, duration period and probablhty of self 
medlcatlon’. Serum blochemlstry, hematoiogy and urinalysis were performed before and after the treatment. A 
physical exammation was performed before the treatment and at each visit after the start of the treatment. 
Compi:::nce was assessed by counting the amount of returned trial medication. 

’ Jung et al., Effect of SKI30611, a New Herbal Anti-Al-thr-ztic Agent, in Putlents with Osteoarthrztzs of the Knee. A Double-Blznd 
Placebo Controlled Study, 29 American Journal of Chinese Medicme 485 (2001) 
’ Klrchemer et al., Diclofenac sodium (Voltayen) zn Rheunzatozd arthl-itrs. A Double-Blind Compamon wzth hzdomethacm and 
Plucrbo Int. J Pharmacol. 13:292-7 (1976). 
’ Lequesne et al., Indexes ofSevel-z~~fo7- Osteoar-tlmtzs of the Hip and Knee, Stand. J. Rheumatol 65 (suppl):85-89 (1987) 
’ Nxlven et al . Diachem i77 the Treatmeni ofosteoai-thi-itis oj”the Hip, Arthritis Rheum. 37:529-560 (1994). L _ 
’ Stall er al ~ Double-Blmd Cms5-ol,er Stud?, of Indoprofen L’enius Ibtlprqfirz and Placebo Rheumatozd Arthi-itzs PatIellt.~, EUI- 
J Rheurnalol Inflamm 4:93-96 (1981). 

Sp&el. B Collecrzng .4dverse Evenr rind Adverse Reaction Data i77 CZir?ical Ti-[n/s, In: Guide to ClinIcal Trials Ph~ladelphla. 
196.201 ! 1” ed. Llppmcott-Raven Publishers 1996) 



Statistical Methods 

R 
Statistical analyses were carried out to assess the effects of the treatments on all the patients entermg the 

study, (intent-to-treat analysis). One-way ANOVA with multiple comparison usmg 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 

1 
mvestigators’ rating oftherapeutic efficacy. P-Values less than 0.05 were considered statistically srgmficant. 
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 basrs of 

B 

demonstratmg therapeutic efficacy among placebo and SKI306X-treated groups. -4 sample of 72 patients, 18 in 
each treatment group, were analyzed. 

I 

B. Results 
.4mong 96 patients who were randomrzed to treatment wrth erther SKI306X or placebo (n=24 m each 

group), one patient from the SKI 306X 400 mg, one from the 600 mg treatment groups and one from the placebo 

s 

group were not mcluded m the intent-to-treat analysis because these patients were not assessed from the first 
admnnstration of drug or placebo. 

c. Safety and Tolerability 

I 
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%) in the placebo group and from 5/24 patrents (20.8%), 6/23 patients 
(26 lo/,) and 3123 patients (I 3 .O%) in the SKI306X 200,400, and 600 mg t. 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 m all groups were classified as mild m severity. There was no 
significant difference m severity among placebo and SKI306X-treated groups. 

I 
r 
s 
I 
1 
I 
R 

Table I 

/ Placebo 

There were no clini’cally observable changes m either blood pressure or pulse rate from all groups durmg 
this study. As was expected, there was no significant difference in laboratory parameters of serum biochemistry, 
urmaiysis and hematology a.mong 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. 

I 

Taking mto account safety and tolerability, SKI306X was safe and well-toierated. There were no 
sigmficant gastromtestmal adverse events in patients treated with SK.1306X compared with the placebo group, In 
the percentage of patients who reported a gastrointestinal adverse event, the major adverse event during treatment 

a 

was lowrer than oral NSAlDS treatment (Coles et al., 1983). There was no dose-dependency of the observed 
gastromtestmal adverse eve-nts in the SKI306X-treated groups. 

Results from this study indicated that SKI306X had a good efficacy and safety profile when admnnstered 
300. 400 and 600 mg f I d. to patients with osteoarthritis of the knee. 

!O 



4.3 Phase III Clinical Trial 

A. Materials and Methods 

This multi-center, double blind, randomized, phase III cluncal. trial was performed m 5 umversity hospttals 
(Seoul National Umversity Hospital, Chung-Ang Umversity Medical (Center, The Cathohc University of Korea, 
Kangnam St. Mary’s Hospital, Ewha Womans LTniversity Tongdaemun Hospital). This study was approved by the 
Institutional Review Boards for all mvestigational sites and the Korea FDA about the ethrcal and scientific aspects 
of the study protocol, and was conducted m accordance wrth the Declaratron of Helsmkl as amended in 1989 and 
according to Good Chmcal Practice guidance. 

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

stud!, group (SKI306X) and 124 subjects m 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 followmg umforrn distribution. Eligible patients were 35 to 75 years old with osteoarthritis 
(OA) of the knee and had both chnical and radiographic evidence of OA. Radiographic criteria for OA of the knee 
were narrowness ofjoint space and the presence of osteophytes. Patients were enrolled in this study if they had at 
least moderate pam m the affected knee jomt, larger than the scores of 35 mm as assessed by a visual analogue 
scale (V.AS) ranging from 0 mm (no pain) to 100 mm (unbearable pain) and normal hepatic and renal function. 
Patients were excluded if they had significant renal or hepatic impairment, clinically sigmflcant abnormalmes on 
physical or laboratory exammabons at the screemng visrt, and active infection to antibiotrcs. Patients were 
excluded if they had a previous sensitivity to NSAIDs or required corticosteroids or other NS4IDs. Women were 
not ehgrble if they were pregnant or had childbearing potential or were lactating. Massages and exercises remained 
unchanged. -411 patients experienced a washout period during which all prior medications were withdrawn 

Stu& design 
h t’nis randomized, double vllliu aLliuy. t1i-A -A A.7 ?na -3+;-nfc ~IP~P wm-~lltd from 5 Instlmtes ln Korea from . L-T, yu*‘u”‘u . . u1 - I “.,& --1- - - 

February 23, 2000 and August 28, 2000. Patients were screened to ensure eligibility after receiving informed 
consent. After confirmation of eligibility, patients were randomized to receive either SKU06X 200mg 3 times 
daily or diclofenac sustained release 1OOmg once daily. Blinding was maintained by using double dummy 

._.^_^ technique. Assessments of GA variables ~‘e;Ie repLaLLu alLtiL “, + n-+-A etc., n 7 4 :x,ep I, ,,ks, and laboratory variables were assessed 
at screenmg and at the 4th week. Concomitant pharmacotherapy for conditions unrelated to OA was permitted if i- 
didn’t interfere with the study medication. 

Safely assessinents 
Jp”IILLIII~“uaIg ‘vy”‘*~v YU . -_-- - 0---+~-~~,~~1~, r~nn~-+~~ ~&prcp events and vital signs were recorded throughout the study. Laboratory 

investigations, mciudmg he;marology (complete ‘blood cell count -with differential), chemistry (glucose, electrolyte; 
urea mtrogen, creatmme, total protein, albumin: creatine kinase, alanine aminotransferase, aspartate 
ammotransferase, gamma-glutamyl transferase, total bilirubin levels), urmalysis (pH, protein, glucose, ketone, 
blood, urobihnogen, bilrrubm, nitrite) were performed at screening and 4th week of therapy. 

For all chmcal adverse events, the investigators recorded the intensity, the relation to the test drug 
(“definitely not” and “probably not” related were scored as “not drug-related” adverse events : “possibly”. 
“probabiy” and “defmitely” 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 countmg the amount of 
returned test drugs at the 2nd and 4th weeks. 

11 



B. Safety and tolerability assessment 

During the study, there was no statistically srgnlficant drfference between the 2 treatment groups (0.35 
cases per subjects m SKi306X and 0.49 cases per subjects m Diclofenac) m the mcrdence of any adverse event 
Moreover, the number of patients who had adverse events dunng the !jtudy was shghtly greater m the control 
treatment group than in the active group (37 subjects m SKI306X group and 43 subjects in diclofenac group). 

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

There were more frequent laboratory adverse events rn 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, biochemrstry, urmalysis, alanine ammotransferase(ALT)], m which the 
numbers represent the number of patients who had normal laboratory values at baseline and ended \i’ith abnormal 
teimmation values at the end of the study. There were no statistically significant differences between two groups III 
any of the laboratory Indices, obtained m this study. Elevations of ALT m diclofenac SR was more frequent than 
that in SKI306X group (2 vs. 1 l), which was a statistically significant difference (p=O.Ol). And also with regard to 
aspartate ammotransferase (.AST): there is more frequent elevation in diclofenac group than in the SKI306X group. 
although there was no statrstrcally srgmficant difference (p=O. 10). Regardmg vital signs mcludmg heart rate and 
blood pressure, there were no cluncally or statistically significant changes in time for erther treatment, 

Table I 

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

Bad), system’ ’ 
SKI 306X 
(N=125) 
N % 

Diclofenac 
(N=124) 

N % 

Total 
(N=249) 

N % 

i2llergy 0 (0.0) 1 (0.8) 1 (0.4) 
Cardrovascular 3 (2.4) 3 (2.4) 6 (2 4) 
Dermatological 2 (1.6) 0 (0.0) 3 zn n\ 

(” b) 
Digestrve 28 (22.4) 32 (25.8) 60 (24.1) 
Musculoskeletal 0 (0.0) 1 (0.8) 1 (0.4) 
Neurology 1 (0.8) 5 (A ni \ ..V,, 6 (2.4) 
Respiratory 6 (4.8) 2 (1.6) 8 (3.2) 
RenalGemtourmary 1 (0.8) 5 (4.0) 6 (2.4) 

Others 3 (2.4) 12 (9.7) 15 (6 0) 
Total number of adverse event (AE) ‘) 
Total number of patients experiencing AE ” 
Total number of drug related AE ‘) 

44 (35.2) 61 (49.2) 105 (42 2) 
37 (29.6) 43 (34.7,) 80 I^^ .\ 

(19.2) 46 
(.5&C. 1) 

24 (37.1) 70 (28 1) 
Total number of patients experiencmg drug related 
.4E ” 22 (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; ” Some patients had more than one Adverse Event, ‘)p-value was 
0.390 by chi-square test; “p-value was 0.033 by chi-square test 
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Table II 

Number of patients with abnormal termination values in laboratory tests 

Laboratory Measure 

SKI 306X 
(N=125) 

N(% j 

Diclofenac 
(N=124) 

N(%) 

Total 
(N=249) 

N(%) 

p-value’) 

Chemistry 

Glucose 
BUN 
Creatinine 
Protem, tota! 
Albumin 
T. Billrubin 
ALP 
ALT 
.4ST 
GGT 

Hematology 

14(11.2) 16(12.9) 
9(7.2) 13(10.5) 
5(4.0) 3(2.4) 
5(4.0) 4(3.2) 
l(O.8) O(O.0) 
2(1 h) l(O.8) 
2(1.6) 2(1.6) 
2(1.6) 7(5.7) 
2(1.6) ll(8.9) 
2(1.6) 6(4.8) 

WBC 5(4.0) 
RBC 6(4.8) 
Hemoglobin 2(1.6) 
Hematocrlt 5(4.0) 

‘) p-value by chl-square kst or Fisher’s exact test 

S(4.0) 
1 l(8.9) 
6(4.8) 
1 l(S.9) - 

30(12.1) 0.68 
22(8.8) 0.36 
8(3.2) 0.72 
9(3.6) 1 .oo 
l(O.4) 1 .oo 
3(1.2) 1 .oo 
4(1.6) 1.00 
9(3.6) 0.10 

13(5.2) 0.01 
8(3.2) 0.17 

1 O(4.0) 
17(6.8) 
S(3.2) 
16(,6.4) 

1 .oo 
0.20 
0.17 
0.12 



Chapter 5: Toxicology 

5.1. Acute Toxicity’ 

St-MMARY OF RESULTS 
The acute toxlclty of SKI306X was evaluated in rats by a single oral admmlstratlon. After oral 

admmlstrat!on of SKI306X with several doses (5.0 g/kg, 3.3 g/kg, 2.2 g/kg, 1.5 g/kg, and 1 .O g/kg), mortality, 
chmcal signs, body weight, and macroscoplcal observations m organs were examined. No toxic effect was shown 
m terms of mortality, clmical signs, body weight changes and macros,coplcal observations. It IS therefore suggested 
that the LDso of SKI306X would be more than 5.0 g/kg. 

STI-DY DESIGN 
The study, Acute Toxlclty of SKI306X, an Anti-mflammatory Herbal Extract, m Rats. was performed m 

accordance with the Guidehne for Toxlclty Test of Drug, etc. (Notlflcatlon 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, 

Trzchosanthes kivilowii, Prunella vulgaris) m a ratio of 1:2: 1 in 30% (v/v) ethanol-water. The extract was 
evaporated 111 vacua, and partlhoned between the water-saturated butanol and water. The butanol layer was 
evaporated in vucuo and lyophlhzed. The typical index substances include oleanoic acid and rosmarmic acid In a 
certam ratlo 

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

an envn-onmental safety cabinet for 7 days and healthy subjects were chosen after observation during this 
acclnnzatlon period. 5 ammals were housed per cage, fed tap water and laboratory feed; the ammals were fasted 
for 18 hours prior to admmlstratlon 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 SKI306X-treated groups 

1% !th the same ratlo X 0.66. Each group consisted of 5 males and 5 females. 

D. Administration of test substance 
A yellowish, brown SKI306X brown was suspended in 0.2 ‘% sodium carboxy methyl cellulose and 

adm!n!Ttered orally to rats dally at a dose of 20 ml/kg. 

E. Observations and test items 
1. LDjo 
2. Observation of clinical signs and lethality: For all experimental animaIs, the general signs, toxic 

symptoms and death were observed p er hour up to 6 hours during day 0 of admimstratlon and once a day to days I4 
_ L. -__ -r -Ln,-,,t:,, as a tcIliimauuu UI ~~13~1 YLLLIV~~. 

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

4. Necropsy All survivors were necropsied at the termmatlon date of observation, and a macroscopic 
exammatlon was carefully made on the extel-nal or internal organs. 

F. Statistical analyses 
LDjo were c,alculated using Litchfield-Wilcoxon method, and statistical analyses urere performed 

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

’ Al-u1 el al Acute Tosrci9 oj~SKI306X, an Alzti-r?3flalr217znto7~ Herbal Extract, ~11 Rats, 1 Journal of .ppiled PharmacoloW 32 
(1 906) 
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RESIJLTS 
I. Lethality: No death of animals was observed during the experimental period (Table I). 
2. Clmical signs: All experimental animals did not show any abnormal clmical signs durmg the 

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

treated groups and control group durmg test period (Table III). 
3. Macroscoprcal observations: Plfter tennation, all survivors were anesthetized with ether and sacrificed 

by- essangumations. The internal organs were carefully investigated macroscopically. No abnormal findmgs were 
observed on organs associated with drug administration (Table IV) 

Tab’le II. Clinical Signs of SD Rats Treated Orally with SKI306X 

lours After Treatment 

I 

*N.4D, -- no abnormality detected 



I 
I 
8 
I 
8 
I 

Table III. Body Weight Changes of SD Rats Treated Orally with SKI306X 
ISex j 

I 
Dose Days After Treatment 

4 7 11 I 14 ’ 
215.57k3.33 / 237.301-3.89 

105.06h2.96 139.36*7.22 15s.15*9.09 172.8X*1 1.16 182.41112 61 
137.96*5.72 157.63h4.16 173.15h5.43 184.7S5.12 ’ 

103.92k3.07 138.1813.88 156.1114.89 170.2314.48 181.0617 70 
102.24*4.91 134.1114.68 152.07h5.56 167.59*5.01 175.78i6.84 

154.32i8.20 172.88’8.18 185.32k9.53 i __-_ 

Table IV. Macroscopical Observations in Org;t-.- “A uy -.cv -Iv..I-y -_-_ J .,____ ,KI306X 3”~ nf Cn Rate TI-P~vI Ckallv with Cl 

o/5 
o/5 
O/5 
o/5 
o/5 

-~ 
o/5 -- 
015 
o/5 -__ 
O/5 

or5 
o/5 

I 015 I o/5 I 
O/5 
015 

015 
t-- o/5 

o/5 c o/5 
o/5 j o/5 

XGK-Oij5 o/5 O/5 O/5 015 O/5 Of: 015 O/5 Oi5 0;s 

~~:..~-:“i~ 

*---I-> - 
V/I v/- II - -I - -, I -, - -, - 015 o/5 ~- 

1 1 
/ 

Testis, R O/5 O/5 1 
0;; 

o/5 o/5 
o,j o;,s 

o/5 o/5 o/5 o/5 Oh j 
5 015 0!5 0!5 0!5 015 015 O/5 o/5 o/5 : n..,,,. I (j/j I o/5 1 Q v\cug , ____ 

*the number of animals with abnormality/the number of animals per group 
- 

I 
8 
1 
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5.2 Subacute Toxicity’ 

SIMMARY OF RESLZTS 
To evaluate subacut8e toxic@ of SKI306X, SKI306X was admmistered orally to rats once a day for 4 

v,;eeks at doses of 0.3, 1 .O, and 3.0 g/kg/day, followed by a 2-week recovery test. For Interim study, a 2-week 
repeated dosing group was also included. 

:\ll rats survived and no adverse cluncal symptoms were observed. Although male rats treated with high 
dose (3.0 g/icg) of SKI306X showed slight loss of body weight (approximately 5%) in comparison with control 
animals during the admmlstration period, their body weight was normally restored durmg 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 .O g/kg) of SKI306X showed differences m water Intake compared with those of 
the conh-01 group at day 7, b’ut 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 in all female groups at the interim study. It was reasoned that SKI306X IS not 
involved III mducmg 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 in the normal level and reversibie; 3 j the red blood cell count drd 
not show any dose-or administration period-dependent mammary changes; and 4) some anemia-associated 
parameters mcludmg HGB, HCT, etc. were normally measured. 

Blood blochemlcal results showed that the SKI306X-treated groups showed differences over the control 
g-oup, however. smce most of these increases were withm the normal range and reversible without more toxicity. 
the results show that SKI306X does not Induce any abnormal change due to its toxicity.‘” It IS considered that the 
increase of .4LP, ,4ST and ALT in male rats treated with an intermediate dose of SKI306X and in female rats 
treated \vith a low dose of %1306X 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 
found in rats and have no correlation with SKI306X.” 

In SKDOGX-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 control group after the 4-week admlmstration of SK1306X, these 
differences disappeared m all SKI306X-treated groups at the end of the recovery period and abnormal 
histopathological findmgs were not observed. The weight of the stomach in male rats treated with the high dose 
\vas increased, but abnorma.1 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 infiltration in the kidney and some lesions in me liver were 
found both in SKI306X-tre,ated groups. But, these signs were also found in the control group. 

The results of acute toxicity of SKI306X indicated that some parameters were significantly different from 
those 01‘ the control goup; however, these parameters did not sholv (dose- or administration period-related response 
and more severe toxicity w,as not found m proportion to prolongation of the admunstration period.) 

ln consideration of the fact that weight loss was observed m male rats treated with high dose of SKI306X it 
1s concluded that the non-toxic dose of SKI306?( was estimated to be between 0.3 and 1 .O g/kg!‘day and the 
maxnnum tolerated dose of SKI306X was higher than 3.0 g/kg/day. 

0-vITT\XI T\x?CTPN 31C.Yl ULlrUl”L. 
This study was performed in accordance with the Guideline 5; TOx;City ?‘est zf Drug, etc. (Notlfica::on 

No. 94-3 of National Institute of Safety Research dated April 14, 1994). 

’ Km et al., Subacufe Toxzczr;~~ of SKT306X, an Anti-inflarnmafory Herbal Extr-act, in Rats, 1 Journal of Apphed Pharmacology 
19 (1556). 
” Mosberg and Hayes, Subchrorzzc Toxiczr~ 7estuzg, In Principles and Methods of Tosxology, 2 l-236 (.4.W. Hayes ed 
Ra\,sr! Press 1985). 
’ Eustls et al Lwel-, In Pathology of the Fisher Rat, 71-94 (G.h. Boorman, S L. Eustis, MR. Elq,ell. C .4. Montgomery. Jr 
VV F Mackemle eds. 1990) 
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A. Materials and Methods 
SK1306X was prepared by extracting a mixture of 3 herbal components (Cllenzatis nzarzdshurica, 

Ti-zclzusarzthes kmlowii, Prurzella vulgaris) in a ratio of 1:2: 1 m 30% (v/v) ethanol-water. The extract was 
e\,aporated 117 vaczm. and partitioned between the water-saturated butanol and water. The butanol layer was 
e\ aporated in vacua and lyophihzed. 

8. -4nimals and Breeding Conditions 
Experimental animals were pathogen-free Sprague Dowley rats at 4 weeks of age. The rats were housed in 

an environmental safety cabmet for 7 days and healthy subjects were chosen after observation during thus 
acclumzation penod. 5 annnals were housed per cage, fed tap water and laboratory feed; the animals were fasted 
for 18 hours prior to admmistration of the test substance. 

c. Dose and Treatment Groups 
Based on preliminary results, all rats were divided mto 3 groups; high dose (3 0 g/kg), intermediate dose 

(1 0 g/kg) and low dose (0.3 g/kg). Ammals 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 SKX306X for 2 
weeks. 10 ammals for a repeated oral admimstration 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 susp’ended m 0.5% sodium carboxy methyl cellulose (CMC) and admimstered orally. 

Control was treated with 0.5% CMC solution m a dose of 10 ml/kg. The recovery test was performed by the 
admnnstration of SK106X 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, sahvation, diarrhea, vomitmg, polyuna, 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 mtake was measured two times a day durmg the admmistration period and 
once daily during the recovery period. Opthalmological exammations on all animals were performed at 2-week 
intervals during the course of the study. Urmanlysis was performed on all animals and at the final week of 
admmlstration, ammals were housed in cages for 24 hours to collect urine, notmg its appearance and measuring the 
amount. Immediately thereafter, pH, protein, nitrite, urobilinogen, biimibm, giucose and biood were meas-ured 
usmg a urmalysis paper (Ames Co., N-multistix). 

F. Necropsy and organ weight measurement 
No dead animals were observed durmg the administration period. At the end of tine study, ali animals were 

anesthetized with ether and exsangumated to perform a macroscopic organ weight measurement. Major organs and 
tissues were examined for weight change, mcludmg: liver, kidney, spleen, heart, lung, brain, thyroid gland, 
stomach, prostate gland, uterus, ovary, testes, etc. The relative organ weight over body weight was measured. 

C. U--n+nlnd~ol qnrl Rlnnrl Rinrhemiqtrv F,xamination AlbLla~r”.“glrn 1.1.. --.,.,--~l-___----. .~j 

Survivors were anesthetized with ether and their blood samples were collected through abdommal binder 
vem. The hematological parameters mcluded red blood cell count, white blood cell count> hematocnt, hemoglobin, 
and Plt The blood biochemistry exammation were performed in such a manner that blood samples were collected 
at room temperature for 1 hour and centrifuged at 3000 rpm X 15 mmutes to obtain a serum. The blood 
biochemistry parameters usmg a serum biochemistry automatic analyzer (550 Express, Cuba-Commg, USA) 
included alanme transammase, total cholesterol, blood glucose, creatmme, albumm, Na, Cl, K, etc 

H. Histopathological Examination 
Ail survivors were sufficiently / exsanguinated and after the organ J.,.~ 11 ~;mhts were measured, all organs and 

tissues were fixed with 10% neutral formalm. The organs and tissues, with a sufficient fixation for over 2 weeks. 
nrere embedded usmg a paraffin embedding device (Tissue Embeddmg Center, Germany) to make a fragment of 4- 
5 ~111 The fragment was observed by Hematoxylin & Eosm stainmg. 
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1. Statistical Analyses 
Statistical analyses were performed with Duncan’s multiple range test of one-way analysis of variance 

(P,NOV.A) and statistical analysis system (SAS) for measurmg the sigmficance level. 

RESI~LTS 
1. General Signs and Observations: There were no abnormal symptoms m SKI306X-treated groups 

with high dose, mtermediate dose and low dose and the control (Table II). Animals that appeared to be dead or 
moribund durmg the experimental period were not observed. 

Body weight: Increasmg body weight between SKI306X-treated groups and control groups during the 
experimental period R:ere noted (Fig. 1). The body weight gams of male rats treated with the high dose showed 
differences over the control from 1 -week admmistration to tennation of the admnustration. Durmg the 2-week 
recovery period, no sigmficant body weight changes were observed between the SKI306X-treated groups and the 
conh-01 group. 

Food and water consumption: No significant differences were observed between the SKI306X-treated 
groups and the control groups. The male rats treated with the low dose and intermediate dose during the 
exp erlmental period showed diff erences of water consumption over control at 7 days after the commencement of 
the admnustration but thereafter, no statistically significant differences were observed. 

Opthalmological examinations: No abnormal symptoms wer’, e shown during the experimental period. 

2. Hematology and Blood Biochemical Examinations: 
Hematology: The hlematological results on blood samples ofrats collected from the repeated 2-week 

admuustration of SKI306X showed that the red blood cell count m all SKI306X-h-eated groups were different ovei 
control, but m the case of the repeated 4-week admimstration of SKI306X, no sigmficant differences were observed 
between all SKI306X-treated groups and the control groups. Therefore, it is reasoned that SKI306X is not mvoived 
m mducmg any reduction of the red blood cell count as: 1) there werl, 0 different red blood cell levels between the 
males and females; 2) the red blood cell count changes were m the normal level and reversible; 3) the red blood cell 
count did not show any dose-or admnustration period-dependant changes; and 4) some anemia-associated 
parameters mcludmg HGB, HCT, etc. were normally measured. Other parameters did not show any sigmficant 
differences m rats treated m:Lth SKI306X (Tables III-V). 

Blood Biochemical, 2-Week Administration: The blood biochemical results conducted after the %-week 
repeated oral admmlstration of SKI306X showed an mcrease in ALP m the female rats treated with the low dose 
and mtermediate dose while some parameters such as BLLT, BUN and Cl were increased m the low dose group. 
DT m: I- --la +--+r t-y--t-A xrr+th thp hinh rlnce TX~F inm-~awd g~rg thp CQ~WQ~ oro~~n (Table VT) U”I. 11, IIIU,L IUL.3 LLCULUU l”lLll LA._ “‘b” -vu- .*-- ___- _ ----- D-- r \ 

Blood Biochemical, 4-Week Administration: The blood biochemical results conducted after the 4-week 
repeated admmistration of SKI306X showed that Cl and Na were reduced over control m male rats treated with the 
mtermediate dose. the BUN m male rats treated with the low dose was increased over the control group, and the 
-1 ..cr. n.-. ,,A AT, I,,ps-p ,~rl,,,Tnrl ~TTPI the rnntrr\l rrrn,,n g,LLux a,,u 1-a \“bIL IbUUUbU ““Cl c,,ti V”l‘ll”l b’“uy. 

Cl m female rats treated with the high dose was increased over the control, and creatmine m female rats 
treated with high and intermediate doses were increased over the control. Glucose m the female rats treated with 
the low dose group was reduced. Ca m all female SKI306X-treated groups was reduced over the control. Unlike 
the repeated 2-week admmistration, no increased ALT levels were observed during the repeated 4-week 
admnnstration (Table VII). 

Blood Biochemical, Z-Week Recovery Period: AST in male rats treated wiih miermc&& dose was 
increased over the control, while Cl and Na m the low dose group were reduced over the control. Creatmme and 
Na in female rats treated with mtermediate dose were mcreased over the control, while bilnubm m the low dose 
group was reduced over the control. 

The blood biochemistry results showed that several parameters mdicatmg statistical differences m 
SK1306AX-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 m SKI306X-treated groups oraiiy admnnstered for 
the repeated 4-week period and followed by the recovery period (Tables IX. X). 

19 



4. Organ weight changes: 
.$bsolute Organ W’eight: The absolute organ weight measured after the 2-week admmistration showed an 

mci-ease of liver in male rats treated with intermediate dose and stomach 111 female rats treated with the high dose 
(Table XI). The absolute weight measured after the 4-week admrrustration showed an increased heart weight m 
male rats treated with the mtermediate and high dose and stomach weight m male rats treated with the high dose 
SKI306X (Table ?(II). There was no difference of absolute organ weight measured at the termmation of the 
recovery period (Table XIII). 

Relative Organ Weight: The relative organ weight measured after the %-week oral admnnstration showed 
an increase in the liver weight in male rats treated with the intermed?ate and high doses and female rats treated with 
the low dose (Tables XIV, XV). However, during the 4-week admmistrahon, the relative weight of the liver was 
increased only m male rats treated with the low dose. The relative weight of the stomach during the admuustration 
period showed an increasing tendency, while the weight of the heart after the 4-week admn-nstratron was reduced in 
male rats treated with the mtermediate and high doses. The relative weight of the brain after the 4-week 
administration showed an increasing tendency m male rats treated with the high dose. There was no difference of 
organ w,eight when the relative organ weights were measured at the termmation 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 hmrted to the kidney and liver. These 

lesions were different from toxicopathological fmdmgs such as cellular swellmg, and organostructural necrosis, 
prohfei-ation. hypertrophy and atrophy. These lesions were commonly observed both m SKI306X-treated groups 
and the control and the nurnber of histopathological findings was few. Further, since bile duct hyperplasia and 
periductular fibrosis was not sigmficantly related to nor more sigmficant in SKI306X-treated groups, the lesions 
were not induced by SKI306X. 
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Chapter 6: Proposed Use 

C’iemm:; mandshtrrica IS Intended to be used m the dietary supplement SKI306X at a dose of 200 mg per tablet. 
The I-ecommended use IS 400-600 mg per day. The amount of Clematis rnarzdslzui-ica rn each 200 mg tablet IS about 
100 mg The recommended use of 400-600 mg would therefore translate to about 200-300 mg of Clematzs 

mar2dshul-ica per day. 

SKI306.X 1s a dietary supplement Intended to be used to support healthy jomts and cartilage. This statement has not 
been evaluated by the Food and Drug Admimstratlon. This product 1s not Intended to diagnose, treat, cure, mltlgate 
OI- prevent any disease. 
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