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SUMMARY

1. Title

Development of Oriental Medicinal Technology and Products of Pyroligneous Liquid

Acquired from the Resources of Timbering Waste

Part 1. Efficacy and safety studies of pyroligneous liquid for the utilization of

oriental medicines and for developing as a quasi-drug

II. Research Objectives and Contents

The overall goal of this project is to enhance an added value of pyroligneous liquid
through the estimation of utilization possibility in the area of oriental medicines and the
analysis of possibility for product development. Therefore, in Part I we performed the
efficacy and safety studies of pyroligneous liquid for the utilization of oriental medicines
and for developing as a quasi—drug. Our primary objective is to secure the efficacy and
safety of pyroligneous liquid for the product registration to the Korea Food and Drug
Administration. Major research contents were the efficacy studies for hyperlipidemia,
stress-related disease, reducing ethanol concentration and hepatitis C virus screening,
the safety studies for single dose dermal toxicity, local toxicity and immunotoxicity, and

production of pyroligneous liquid and development as a quasi—-drug.

III. Research Results

1. These studies showed the pyroligneous liquid had an antibacterial activity on the
bacteria measured for general antiseptic activity, and possessed an antifungal
activity on Candida albicans. Also, we asked an antiviral screening to the National
Institute of Health, USA. Southern Research Institute reported us that refined

pyroligneous liquid named as Moxim had an antiviral activity on hepatitis C virus.



However, selectivity index is larger than 1. Pyroligneous liquid was not effective
for hyperlipidemia and stress-related study, but had a considerable effect on the
elimination of hangover induced by ethanol ingestion. A set of toxicity studies were
performed to register a pyroligneous liquid as a quasi—drug. Any toxicity related to
the administration of pyroligneous liquid was not observed in the studies of single

dose dermal toxicity, skin irritation, eye irritation and skin sensitization.

2. Suchonimsan Co. distilled and purified a crude pyroligneous liquid prepared by
various manufacturing processes. Consequent refined pyroligneous liquid was
adequate for the regulatory standard of food additives. This company also generated
various pyroligneous liquid samples for quasi—-drug and provided research samples,

adding red ginseng to food additive pyroligneous liquid.

IV. Utilized Achievement and Plan of Research Outcome

1. As a result of efficacy and safety studies of pyroligneous liquid, it was considered to
be appropriate to be developed as a quasi—drug such as body odor preventive or
bath additive, even though it was effective in alcohol hangover, which is believed to
form clinically false drug market. Presently, a set of toxicity studies have been

completed for the registration as a quasi—drug.

2. Pyroligneous liquid is considered to be registered and to be marketed as a
quasi—drug such as body odor preventive or bath additive, due to the effectiveness

in skin sterilization and skin softness.

Part II. An Economic Analysis of Pyroligneous Liquid Utilization in Oriental

Medicine Science and its Support System for Future Development

II. Research Objectives

This research attempts to analyse economic feasibility of producing pyroligneous



liquid by use of forest waste and utilizing the liquid in oriental medicine. This
research also tries to suggest future policy directions to eradicate obstacles in

production and sales of the liquid and its related products.

IM. Research Results and Recommendations

1. The forest waste produced in the forest management was estimated to be about 4
million cubic meters. Therefore, institutional supports from government are necessary
in order to use forest waste for production of pyroligneous liquid. To conclude, there

1s no need to import wood and logs to produce pyroligneous liquid.

2. The Net Present Value and Benefit—Cost Ratio were employed to make an economic
analysis for production of pyroligneous liquid, and sensitivity analysis with respect to
change in price and interest rates also made. The price of pyroligneous liquid per
liter was assumed to be varied between 2,500 to 7,000 Won in Korean currency and
interest rates between 5 to 7 percent. The price of charcoal was assumed to be
fixed at 6.000 Won per bag (40 Kilograms), because pyroligneous liquid is byproduct

in the process of charcoal production.

3. If the price of pyroligneous liquid was 2,500 Won (excluding VAT), the benefit-cost
ratio was less than 1, implying that the economic feasibility was low. If the price
ranged between 3,000 and 6,000 Won, the ratio was greater than 1, indicating that
the production is economically feasible. The period to achieve a break—even point
required to be 2 to 8 years. Therefore, if the production were to be profitable, the

price of pyroligneous liquid should be at least 7,000 Won per liter.

4. The latest interest rate for the purchase of raw materials was 55 percent.
Considering the interest rate of policy—oriented fund which is about 4 percent, there
is a need to lower interest rate to 4 percent or less to the private enterprises for

encouraging the production of pyroligneous liquid.



5. The Carbonyls content for smoke flavors was regulated to be 2 to 25 percent in the
present food-additive code in Korea, while the content was found to be 1.4 to 181
percent generally in other countries. In this sense there is a need to lower the
present Carbonyls content. The article in the code tells that the pyroligneous liquid
should be used only for smoke flavors. Therefore, this article should be eradicated
and/or mitigated in order for pyroligneous liquid to be used in various kind of

related products.

6. The safety is not secured if the pyroligneous liquid is produced by using the waste
from the construction sites and unhealthy woods. Therefore, a regulation including a
heavy-metal test should be strengthened even when the pyroligneous liquid is used
for non-medical purpose. On the other hand, further support for research and
development should be followed and expanded for creation of new demand for the

pyroligneous liquid and product development.
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1. 59 A74 F7}

7k A

W7 S48 o 53, WAXA AT Bacillus%) 2% =5 E coli, S. aureus,
aeruginosa, C. albican, A. niger, B. thuringiensis, B. cereusS 1A 3 u =] plateol
T3t & 35, CollA 2-5U7F wsted, 2] colony7t FA® & Fire] AAds=
TS miE 10007 AEe] vz A 2t fd=2 A s, 54, deBds 7}
5ml¥ it FHO FYste] Al@ddS ZF Aol 0.1ml¥ H7F & 2o 18AIF W=
T o3t AL ARAE IS A GPuiA flol &3 F AlEE2 3BT 22
ZF A

o

S

~

=

SRR
(9] cfu/5ml)
ATt Al A 3 v
Origin Figanls: Control =5 A NE|H
WA E.coli 416 0 0 18A1 7+ 4 =
AT
S.aureus 5760 0 0
P.aeruginosa 1024 0 0
C.albican 356 0 0
A.niger 10 0 0
WA ER | B.thuringiensis 125 21 15
P B.cereus 148 103 95
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WAREAS A8k BacillusSatell thstol= Aol glovh dnbel wy-&7ks

Aol FEol dstels 93 Altgoe] glom 3] C. albican ytol &3 37} 9l

i

Cy el dUigt F84d AS5S fdl 27lde AEFYeRbdd gyd5dd74 A8t
oFg|to] E8-& Wl in vitro screeningS AAlSHG oY WHES AAA st 2002
59 AT AAATE HelogEs AA sk, ws NIH 4% NIAIDE 23] Preclinical
Antiviral Testing Program®] <A}l Dr. Christopher Tseng®l Al antiviral
928} 2. NIAID= single compound?t 348 AFdATE AR AdF=5E 2
Aol gk FEA A deds ASadlon, 35 HAEe] Aol et o] 7t

e dol Foe.

o

Fol'

olr

7}. Screening  Report
Antiviral Activity Testing with Hepatitis C Virus

ARB Number 04-2187

Drug Name Moksim

Molecular Weight NA

Quantity Received 5.26 mg

Sponsor Hyo Kim

Company DKDB

Date Received 4/28/2004

Special Instructions None

Assay Performed HCV RNA Replicons
Assay Type Single high test concentration (20 mmol)
Cell Type Huh7 ET

Date Performed 5/17/2004
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Antiviral Activity (luciferase)

Percent inhibition of virus control =

Cytotoxicity (actively dividing cells)

Percent cell control =

Selectivity Index =

Comments

Recommendations

Date Submitted
Submitted by

31.5%

49.0%

<1

Toxic

Retest at a lower concentration

6/30/2004

Victor E. Buckwold, Ph.D.

Southern Research Institute

1}, Screening Report

Antiviral Activity Testing with Hepatitis C Virus

ARB Number
Drug Name
Molecular Weight
Quantity Received
Sponsor

Company

Date Received
Special Instructions
Assay Performed
Assay Type

Cell Type

04-2188
Active
NA

522 mg
Hyo Kim
DKDB
4/28/2004
None

HCV RNA Replicons

Single high test concentration (20 micromolar)
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Date Performed 5/17/2004

Antiviral Activity (luciferase)

Percent inhibition of virus control = <0%

Cytotoxicity (actively dividing cells)

Percent cell control = >100%
<1

Selectivity Index =

Comments Not active against HCV RNA replicons

No further testing
6/30/2004
Victor E. Buckwold, Ph.D.

Southern Research Institute

Recommendations
Date Submitted
Submitted by

E Ago] Alg3t FEL AlF 220-260g2] Sprague-Dawley Al =71 Hl
3}

8 FFUA 4P A 1F ol 42
(FFEQNAA AFH ZAGEDS Agshanh

-
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2) ¥

7h Ade] £ 3 nEdzHET Y

A EE o 8ulglE 1o 2 3] AA (Normal group), HZF(Control group), &%

bt

A 100%(sample I group), &% 50% (samplell group), % 25%(samplelll
group)s 57l groupl.® U+

IFHAHEESS FEsty] fete] BATS AL APl 2Aoldd FuzHE
1%%} Sodium cholate(Acros, USA) 0.25%5 F7tstom 2o]e] 442 Table 17
2ot 907 ARSEHAA WY 30ge] ALEE Fdelar Ao g S SASATH

=4 Sl §9E casein(EdEE, ) o2, AW F9S corn oll(AYAD, )
S AF83F9 3L Cholesterol Kokusan Chemical Co. (Japan)A&S T3t AL&3lH n)
YZE@ES  AIN-76(Harlan, Teklad, USA)S  ARgskH  wghyl £35S
AIN-76A(Harlan, Teklad, US.A)=S A}&3tt} zhzbe] #4482 Table 1-2, Table 1-3
I 2

Table 1-2. Composition of basal and experiment diet. (g/1000)
Normal Control Sample groups

starch 73 71.75 71.75
casein 12 12 12
mineral mixture 4 4 4
vitamin mixture 1 1 1
cellulose 5 5 5
corn oil 5 5 5

sodium cholate 0.25 0.25
cholesterol 1 1

Total (%) 100 100 100
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Table 1-3. Composition of vitamin mixture(AIN 76A)

g/kg mix.
thiamin - HCI 0.6
riboflavin 0.6
pyridoxine - HCI 0.7
nicotinic acid 3
D-calcium pantothenate 16
folic acid 0.2
D-biotin 0.02
cyanocobalamin 0.001

retinyl palmitate
DL-a-tocopheryl acetate
cholecalciferol

menaquinone

0.8(500,000 IU/g)
20(250 IU/g)
0.0025
0.005

sucrose to make

1kg

Table 1-4. Composition of mineral mixture(AIN 76)

g/kg mix.

calcium phosphate dibasic
sodium cholide (NaCl)
potassium citrate monohydrate
potassium sulfate
magnesium oxide
mangnous carbohydrate
ferric citrate
zinc carbonate (ZnClz)
cupric carbonate (CuCly)
potassium iodate (KI)
sodium selenite

chromium potassium sulfate

500
74
220
52
24
3.5

16
0.3
0.01
0.01
0.55

sucrose to make

1kg
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) Doy 2 g2
A A A, 0DF 12417 A 80HE ether® vhF g & st oA oS Iml

AFske] 47T, 3300rpm, 15% dis AHAstark

Fi
rjg
nz
Hu:
_YE
#01

Ase vl 15dvitt dAs7] A SAson AAREgH TS vl 30g% AtEEl Hof

O ved el Z4ad

2}) &4 % total cholesterol ¢t =7
g3 = total cholesterol &S C. Allain® &4 wg} ofAHME = AHE =A

& kit(oPHA ok, gh=h) & o]-8-ake] 4= Al (spectrophotometer) 2 278 3F At

wh) A = triglyceridedtsF =4
¥ F triglycerided#S  Van Handel®] &4Wol we} Cleantech TG-S kit(oFAHA| <k,

)5 o]g3te] 34 (spectrophotometer) 2 &4 5191 Tt

Ab &% F total lipid 3% =A
3 5 total lipid %S Frings® sulfo-phospho vanillin®oll ¢Jale] FA2d =4H&

kit(=5 212 of, )& o]-&ato] 34 = 7 (spectrophotometer) = 574 3}31

o}) &% ¥ High-density lipoprotein(HDL) cholesterol 8% 74
g3 = High-density lipoprotein(HDL) cholesterol 3-8 Warnicke] &AWl 93}
OIHAE o HUd Fe| 2~EHA| kit(oFabA| ek, k)& o] 8-3fo] &3-3 %Al (spectrophoto-

meter) 2 =43} t}
2} &% S Low-density lipoprotein(LDL) cholesterol &% &%

2 % Low-density lipoprotein(LDL) cholesterol 3F#-2 Fried-ewaid?]oll 2] A4 4k

Z3t}. = total cholesterol-(HDL cholesterol +triglyceride/5 )= A4},
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o 29as)
Table 4 9 8 T 24 438 Rt BAMOE fold nA@Ze| FaAol

ATHL ATEE A =

Table 1-5. Effect of MokchoaCl on serum triglycerol, total cholesterol, HDL, and LDL in rats

fed high cholesterol diets.

) ) Total
Triglyceride HDL LDL
(me/dL) cholesterol (me/dL) (me/dL)
m m m
& (mg/dL) & &
Normal diet 86 £ 113 764 £ 12.2 46.53 + 10.0 128 + 7.7
Control 100.6 + 19.3 2345 + 38.3 176 £ 3.2 196.8 + 342
B2 (1/4) 949 + 20.1 266.4 + 109.1 199 + 6.8 2275 + 106.6
x84 (1/2) 1017 + 363 229.6 + 42.84 174 + 3.2 191.8 + 44.1

N
B
-‘;’ J

102.3 + 36.0 2726 + 574 219 + 6.8 230.3 = 61.5

Results are mean + SD. Data were analyzed by repeated ANOVA and followed by Duncan multiple range
test.

4. Q=N Bxoe dee A dF £ AL

A =

CHuets AAZE AL (OECD) 307 3= 7kt €5 7P wol uiAlE= vt
A Aog A 53] AF 5 559 AHE2 s Aled U] 297 OECD
S| = it AvEFe] 56ufel ol2H, &5 wlFo] TASHE A AA - AEA B4 PR
FAHAT L gl (Fold R, 2001). oleld SFEste] AFEA e
H AL dFo] ®alE= HAHolA A7]E acetaldehyde (Rah-wan,
el acetaldehyde®] &Fo] Wolx|Al =W &to] A3}
Ha 2o oo 1 thibz] TS oAU Mg, TE, AV, gE g
a5, Ar, el Mz 2 8% 5 (Mezey, 1985 Swift and Davidson, 1998; Wiese

et al., 20000& o] Al7= ez 4EA Yk
T SFste] AR A Aok el gk #Alo] xel] Fgate] FF F A

oiN
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= axp Rl oJopRo] JE o} o5 AA e HAo|u F-A
Ueltdow B b AA=S o] 8% 7l SR /el Be ¥ilol
ofx]a1 9lt} (Kim et al., 1993; Kim et al., 1995; Shin et al., 1995).

=0 FE AR e el mEA S F2 FelA tiAl "k Thol
+ alcohol dehydrogenase(ADH) pathway, microsomal ethanol-oxidizing system %
catalase®} 7o o ELE talel] st 37HA] 2 EAAF EA)8H (Lieber, 1984 &
1985) 7340 el A= 52 ADH pathway”’} 283t o= delx Ut} (Theorell
and Bonnichsen, 1951). A3 9 o e-2-& ADHo| 9)&l acetaldehyde® thAlE]w o] A& t}
Al aldehyde dehydrogenase(ALDH)oll ¢]3 acetate® 4F3ldth(Marjanen, 1972)aL 3k}
oEtE AH ¥ T oeE TEE wEa P vE ¢ de
3 op71H e SHE AN 7 AthSakal et al, 1987). YRFA O R
et AA WellA 2 trkE FXIAZI AL (Sakal et al., 1989) 9173
= A8 (Kim and Park, 1997)8h= 5 714 71del o8 & 5 X7} ol 2= A
o% Hu¥n Jut AF7HA o8] AF(Khan et al, 1973; Ylikahri et al., 1976; Rogers
et al, 198704 5 g 7] 9%k A= Aok 58] HZede= HAE

ojuf FefARRE FET AES T oY Ve AFSREC ET JE2e TEE

td

i
offt
o

ol

fiio
1o
off
ki
il
AL

wol 35 AAT HAoR R e AAolth B AR WHACEE in
vivooll A Hds=S Fato] ARt Aol wE dF dES sk WstE FesHshE el

=
Aol A AEsE AT

B A AR AlREE (F)FEPATAA Alg ol ARR-FSAT

N
=
12
ot
offl

2 9 A3

2o ME FEE AF 210+10 g €4 Sprague-Dawley AE=ZE (F)gF nlo] 28
ARFYH st Al do)aiEt FEANSACdA Y8t 2A(5%E 2242T, F
% 5045%, Wk 12417 light/dark cycle) &2 15937F 2-gA171 & Algsiglon, AT

& =7 (Control), % 9 F7(10 mlkg bw.), 5% 1/2 XN FJ+(5 mkeg
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bw.) % Hx 1/4 3149 FoAT 25 mikg bw)oZ WFEATh B Al %A, Abmet
Zael AAZ <l YEhd = s A3E 9 dekEe] F5 we ddE wiAlsh
S olghgo] A7 Fol 1243 Bt 2E e Al TS cage Wl HA F dA)
Ak ZE Agee dgE Fol= Fujii & (1985)9] WHel &df 25% oleheS& AT ke
93 g FEOR 13 AT Fosialnh Hxee] ATA Fof dwe Fol 308l A
Aatglor e ARt SHFFE 10 m/ke® 47 Folstsith

AT oes v% 3HS 98l ZE Lol owge A7 Fo F ethyl ether

7

N

s AEeA AAA05, 05, 1,2 4, 8 2 1243) e uFue Fa P00 we 2
ST Qdelzl gele A%ahAl 4T, 3000 pmel A 1587 A Felste] 8 A,
—_L
H

(@]
Lo
P
>
ro
o%
off
Yy
=2

801

Al =
gle] FaskAtt.

ol

& SAANA BHsit d 437170 5

2
it
rlo
2

=

&

W g7 des 5% 34
ArA o' APste] et Al FrEHol U= olvhE FFES Bucher Redetzki
(1951)e] WH& WMysto] Ax3E alcohol S48 kit(#332-UV, Sigma Chemical Co., St
Louis, USA)E o]&3t9 A3tk = 10 wle] €37 3 mle] NAD-ADH &<
2GA 4L F 30TlA 10%3F incubationAl A 31 340nmell Al A4 ® NADH
e FHEe] WIE SASIh ol e oghs FR(mg/d)E EFEHE ©
o AXkatad

i

off
o {1 N

th Pharmacokinetic parameters®] 74t
ATHow AW 4ol Ao F EEHIH A%S 3487 98] PK Analyst®
computer program(Micromath, Inc., Salt Lake City, USA)S ©]-&3}t} 0AFHE-E] 124]
A EZARE o T ooleE FEE o]t At weards AAdskal AHE il
S A1743%t & pharmacokinetic parameters, ¢l& S| elimination rate constant(i, ks, s
2 W), elimination half-life(ts) 2 dZF FE-A1ZF FAstHZ (area under the blood
concentration-vs.—time curves; AUC)= AxtstAnh 181 1 85 5 (Cha) 2 HaL

45 sEo =22¥e AT ol 8@ T 5= FHo25E A3 ¢k
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2 A
A5 Aupe] EAREAS SPSS(statistical package social science, version 7.5)2 ©]&3}
Fom, 7F AT vtk Fi+ TR AR AL, ZF 1] frol e p<0.0s TR

ANOVA$¢} Duncan’s testell olal] #A3sIA)

T ZFAA W3}l 2 pharmacokinetic parameters®] ¥HE =3

o a9 1
2 xS ofebE Fof 0 HFHAAHS W, FAAQ] g dF TR ®stE

90
S}
D 75 A
E
2 60
©
ey
=
() 45 4
-
1o}
Ke]
Kol 30 A
b
©
2 15 A
)
(@)
0 : : : : ‘ ]
0 2 4 6 8 10 12

Blood collection time (hr)

Fig. 1-1. Blood ethanol concentration-vs.—time profiles after administration of ethanol in rats.
Each point represents the mean+S.E. of 4 rats. Twelve hr-fasted rats were given pyroligneous
liquor p.o. 30 min before p.o. ethanol (3 g/kg bw). Blood was collected from caudal artery at 0.25,
05, 1, 2, 4, 8 and 12 hr after the ethanol treatment. -O-, Control; -@-, 10 ml/kg b.w.; -[1-, 5
ml/kg b.w.; -l-, 25 ml/kg b.w.
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A
i dF v=o =9HE AR (Ta) ¥ 5% (Cua) @l W3l QoA Hx oS F
oA dhzatel Bl 27 71% % 67% AEE FAASE FostA (p<0.05) i
OAIZHRE mhAe) 23744 HEd 85 s=-AF 34814 (AUC to
Al % 1/2 )Mo Foftell A tixtel] vls) 247 71% B 35% A=
A (p<0.05) Has HERASAH.

Table 1-6. Pharmacokinetic parameters following oral intake of ethanol in pyroligneous liquor

dosing rats
Pharmacokinetic Pyroligneous liquor (ml/kg b.w.)
Control
parameters 10 5 2.5
W (hr) 1.67+0.08° 1.65+0.19° 1.07+0.03° -
iy (hr'h) 0.39+0.02° 0.330.05° 0.73£0.11° 0.24+0.10°
s (hr'!) 1.29+0.05° 1.73+0.19° 1.33+0.40° -
by (hrh) 1.65+0.05° 1.59+0.24 1.00£0.12° 0.63+0.22°
tVous (hr) 0.42+0.01° 0.45+0.07° 0.74+0.11% 1.6440.55"
Cinax (mg/dl) 72.6+3.6" 243+5.1° 58.6£10.9° 79.624.6"
Timax (hr) 3.00+0.58" 0.88+0.38" 3.50+0.50" 2.50+0.50°
AUC (g - hr/dl) 502+50° 148+33° 329+51° 562+70°

Each value represents the mean+S.E. of 4 rats. Other legends are the same as those Fig. 1. &, &, 43 and Ay,
elimination rate constant; 3, elimination half-life; and AUC, area under the blood concentrations—versus—time

curves to last time. Means which are not significantly different are followed by the same letter (p<0.05).
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5. 29 2EHAY A UY A5HTF

7h ME
2EYAE WA HH A o] A skEAl- Al d o] @AstEn
S AHEH AR AgEHel A A AR 2R EHQIZHCRE)7F 1] ¥ AL, EHjE 5
AvAAsE2RE ERAA ] o8 HekAl AholA FAlvAASE2Z(ACTH)] &Y
Wz EREA Ak 2 Az g o] FAvjEAsgEEe] BAgHA FHE &

&

g

HIE friesta, oju] #vld FHES S9= g3E Ulojx Adshiol A Faladxt=
SE2E Euoxrt told EHlEE AL WA Fvh(Vaudry 5., 1992, Neumann %,
1999)

ZE|E2 dubd oz g9k §-A(Whitworth 5., 1998)¢} A2l 7|5 (Walder, 1996), 9=
HkS-o] ] (Rook, 1999; Herrlich, 2001), T4 Zd& 3 o&d L9 73 (Walker
., 1999), el @A wpstE AW tiA}b 28 (Rosmond 5., 2000)0] 2H8-skthan
ad# A ot a2y FEES A&HE 2Bz o8 7] Buzh H0S w A9
B2 vE AA 7sel oy 7hA] RS UEhlo] oe] 7hA] gk a7 e A

2 Yehi7| = 3ok (Magri 5., 2001; Florian, 2000) oldele ~E# 2~ #A# Aglo] 2
g 1 AR AW FHE w27F Eobdvtar AZbe kA (Rachel, 1997), H 2H
ATES AU £2 559 ZES0] 23|y 2Ex v d8S A
Acta 93tk (Alfred, 1997) o]2d B oz 2 ) ZFE|E ZaAle et = whe of
T 9udE do] Hrh

B oATge P o Fde o

E
rr
o
rO
°

O
r |
o
frt
Iz
P
12
o
il
o
iy
iy
odk
fol
i)
il
k7
o
et
N
do
:(’)1219

/\E]
Ex N (¢EU4, SD-rat male(E3AFo]|12), restrainer( & gdAFo]912~), feeding needle,

Cortisol ELISA assay kit(R&D systems), ether, needle
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3) A = U

7h A@A
1 F 4 A%
SD AlEe] SAWAAF-A(SPF) &
(2) =4
() FNE (FaA 0 AEEEA FHT 7Mbs 459-24 WA)
(3) AlgAIe] Aol
A e A APdEsEREA 54 2 AREEHI glow, 5] H=s
THE A 2RI FHE ] QoA AgARe] dA 2 HpAo] o]eidt ARE o] &
&t 3lo] &olsitth
@) F% 2 AFHES
|
- A T
- Al FES 120
- YA AlF 1911~ 2037 g
- FAMNAIAl F5 1 8FF
- FOAANAIAl FES 1 107
- FATNAIA AT 2574~2745 g
(WP 2
- YAl FE 97
- AFA BES 120
- YAl AT 1836~204.1 g
- FAMNAIA FH 1077
- FAANAIA FES 107
- TNl AF : 2060~2265 g
6 A9 2 =3t
TES A5 wol oS SUHom HARSE F 743 AN FS HAEhE FEACAA &
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B FRUS Ao Agatar

B AP 2% 23+3C, Aula® 50+10%, ZHEAIZF 12417F (08:00 A5 ~20:00 A5), 3
718154 10~20%] /hr. % 150~300 Lux® AAE ssted A fA b7+
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off
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fol
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>
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ol
o,
38
:L

w ARE, 71, vhea 2 H e S
=otel  Aastalen (AAALAC

%ﬂ E‘g /\].%_oﬂ El‘g‘—sal— T M‘E‘ E’—% ‘FILX[)]%

International 215 5, 199%), dt=r3}etd 19 FAd ok

8 (ACUC) ©j8] Ams 2t}

(3) AR, A R ARG A
5

T3 2 ATl 4vte], Fol B @Rt

P

2} (280W x 500L x 200H mm)oll <&
|4k MAAEIEE o] A

o= 7S

(z

4) AVe 2 =
b Abmel Felwpy ¥ B el

HAFE(PMI Nutrition International: 505 North 4th Street

HALA (127 kGy)Esle] A-FAdHAA A 23k gh=r3)st

Aol MAEANS AR FEANN 2dBAL B9l

AlgE A8EE8 313

Richmond, IN 47374, USA)=
Agl B ebAAT AT Ao

RS

3l 1l B Ao odde n|Aulst g e
pul y o Elo1 o o= = 1 U il ="
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A

=2 A7) of A9

o,

21-1 W=l 95

tol= ol Aol wiel o

S

of o

=]
=

sl ¢

th Felg @ Ageel 74

9|

[iked

SIERE
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Table 1-7. Mortality of males (group summary)

MORTALITY SUMMARY REPORT

STUDY: G04076 SEX : MALE
DAY OF PHASE
DOSE (mg/kg) 0123456 7389 1011 12 13 14
0 a 5555555555 5 5 5 5 5
b 0000O0O0O0OO0OO0OO0CTO O O 0 O
4000 a 5555555555 5 5 5 5 5
b 0000O0O0O0OO0OO0O0CTO O 0 0 O
a = nimber animals alive at the start of eace study day
b = number of mortalities during each study day
Table 1-8. Mortality of females (group summary)
MORTALITY SUMMARY REPORT
STUDY: G04076 SEX

FEMALE
DAY OF PHASE

DOSE (mg/kg) 0123456 7389 1011 12 13 14
0 a 5555555555 5 5 5 5 5
b 0o0oo000O0OO0OO0OO0OO0OTO O O 0 O

4000 a 5555555555 5 5 5 5 5
b 0000O0O0OO0OO0OO0OO0CTO O 0 0 O

a = nimber animals alive at the start of eace study day

b = number of mortalities during each study day
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Table 1-9. Clinical signs of males (group summary)

SUMMARY OF OBSERVATION INCIDENCE

STUDY : G04076 SEX @ MALE
GROUP:
PERIOD DOSE (mg/kg) N. CONTROL T1
0 4000
0 DAY NORMAL 5/5 5/5
1 DAY NORMAL 5/5 5/5
2 DAY NORMAL 5/5 5/5
3 DAY NORMAL 5/5 5/5
4 DAY NORMAL 5/5 5/5
5 DAY NORMAL 5/5 5/5
6 DAY NORMAL 5/5 5/5
7 DAY NORMAL 5/5 5/5
8 DAY NORMAL 5/5 5/5
9 DAY NORMAL 5/5 5/5
10 DAY NORMAL 5/5 5/5
11 DAY NORMAL 5/5 5/5
12 DAY NORMAL 5/5 5/5
13 DAY NORMAL 5/5 5/5
14 DAY NORMAL 5/5 5/5

Number of Animals with Sign/Total Number of Animals Observed
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Table 1-10. Clinical signs of females (group summary)

SUMMARY OF OBSERVATION INCIDENCE

STUDY : G04076
GROUP:

SEX : FEMALE

PERIOD DOSE (mg/kg) N. CONTROL T1
0 4000

0 DAY NORMAL 5/5 5/5
1 DAY NORMAL 5/5 5/5
2 DAY NORMAL 5/5 5/5
3 DAY NORMAL 5/5 5/5
4 DAY NORMAL 5/5 5/5
5 DAY NORMAL 5/5 5/5
6 DAY NORMAL 5/5 5/5
7 DAY NORMAL 5/5 5/5
8 DAY NORMAL 5/5 5/5
9 DAY NORMAL 5/5 5/5
10 DAY NORMAL 5/5 5/5
11 DAY NORMAL 5/5 5/5
12 DAY NORMAL 5/5 5/5
13 DAY NORMAL 5/5 5/5
14 DAY NORMAL 5/5 5/5

Number of Animals with Sign/Total Number of Animals Observed
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Table 1-11. Body weights of males (group summary)

BODY WEIGHTS SUMMARY REPORT

STUDY : G04076 SEX : MALE

PERIOD GROUP N. CONTROL T1

DOSE (mg/kg) 0 4000

MEAN 266.2 265.1

DAY 0 S.D. 5.81 7.33
N 5 5

MEAN 621.2 262.3

DAY 1 S.D. 8.09 13.26
N 5 5

MEAN 281.7 286.5

DAY 3 SD. 12.03 13.98
N 5 5

MEAN 313.9 315.8

DAY 7 SD. 14.88 20.42
N 5 5

MEAN 354.3 365.5

DAY 14 SD. 22.61 22.97
N 5 5

a Ftst ; NSg-05/T-test ; NSg—-05/No unplanned test performed

Table 1-12. Body weights of females (group summary)

BODY WEIGHTS SUMMARY REPORT

STUDY : G04076

SEX : FEMALE

PERIOD GROUP N. CONTROL T1

DOSE (mg/kg) 0 4000

MEAN 212.6 2101

DAY 0 SD. 8.86 3.74
N 5 5

MEAN 206.5 200.6

DAY 1 SD. 10.72 1.78
N 5 5

MEAN 219.8 213.2

DAY 3 S.D. 9.39 3.81
N 5 5

MEAN 228.7 221.8

DAY 7 S.D. 8.9 4.45
N 5 5

MEAN 242.2 2324

DAY 14 S.D. 14.53 5.20
N 5 5

a Ftst ; NSg-05/T-test ; NSg—-05/No unplanned test performed
b Ftst ; Sig-05/NP-KW ; NSg-05/No unplanned test performed
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Table 1-13. Gross findings of males (group summary)

INCIDENCE OF GROSS FINDINGS

STUDY : G04076 SEX : MALE

GROUP:

DOSE : (mg/kg) N. CONTROL T1

0 4000

SURVIVORS

NUMBER OF ANIMALS: 0 0
o 5} 5

Observed/No remarkable finding 5 5

No. of Observations

DECEDENTS

NUMBER OF ANIMALS: 0 0

Observed/No remarkable finding ?) ?)

No. of Observations

Table 1-14. Gross findings of females (group summary)

INCIDENCE OF GROSS FINDINGS

STUDY : G04076
GROUP:

SEX : FEMALE

DOSE : (mg/kg) N. CONTROL T1
0 4000
SURVIVORS
NUMBER OF ANIMALS: > >
Observed/No remarkable finding 2 2
No. of Observations
DECEDENTS
NUMBER OF ANIMALS: 0 0
- 0 0
Observed/No remarkable finding 0 0

No. of Observations
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Table 1-15. Mortality and clinical signs

SUMMARY OF MORTALITY AND CLINICAL SIGNS

STUDY : G04077 SEX : MALE
No. of rabbits Mortality Clinical signs
6 0/6" No gross finding

¥ No. of dead animals/No. of tested animals

Table 1-16. Body weight changes

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : G04077 SEX : MALE
hrs after treatment
Animal No. 0 24 72
1 2491 2492 2588
2 2315 2328 2378
3 2531 2537 2588
4 2580 2586 2688
5 2303 2244 2117
6 2168 2190 2272
Mean 2398 2396 2439
SD 160.2 164.5 219.9
n 6 6 6
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Table 1-17. Results of skin reaction

RESULTS OF SKIN REACTION

STUDY : G04077 SEX : MALE
Sites Control site
Change Erythema & Eschar Edema
Phases Intact Abraded Intact Abraded
(hours)” 1 24 48 72 1 24 48 72 1 24 483 72 1 24 48 72
Animal No.
1 o o 0 0o 0 0 0 o0 o o o 0o o0 0 0 o0
2 o o 0 0o o0 o0 o o o o o o o0 0 0 o0
3 o 0o 0 0o 0 06 060 0 0 0o 0 0 0 0 O
4 o o 0 0o 0 0 o o o o o o0 o0 0 0 o0
5 o o 0 0 0 0 o o0 o o o o o0 0 0 o0
6 o 0o 0 0o 0 0 o0 o o0 o0 o o0 0 0 0 O
Mean Score O O 0O O O O O O O O O O O O O O
>, Mean Score 0 0
Total 0
pIr” 0

¥ Time after topical application

P PII (primary irritation index) = total/8
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Table 1-18. Mortality and clinical signs

SUMMARY OF MORTALITY AND CLINICAL SIGNS

STUDY : G04123 SEX : MALE
No. of rabbits Mortality Clinical signs
6 0/6" No gross finding

¥ No. of dead animals/No. of tested animals

Table 1-19. Body weight changes

SUMMARY OF BODY WEIGHTS (Grams)

STUDY : G04123 SEX : MALE
Animal No. hrs after treatment
0 24 72
1 2251 2282 2310
2 2522 2482 2546
3 2466 2514 2570
4 2298 2298 2305
5 2632 2599 2670
6 2269 2294 2313
Mean 2406 2412 2452
SD 156.6 137.2 162.1
n 6 6 6
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Table 1-20. Results of eye reaction

STUDY : G04123

SEX : MALE

Animal No

w

Degree of opacity (A)

hrs 1
hrs 24
hrs 48
hrs 72

Cornea

Diffuse areas of opacity
(B)

hrs 1
hrs 24
hrs 48
hrs 72

Iris (C)

hrs 1
hrs 24
hrs 48
hrs 72

Redness (D)

hrs 1
hrs 24
hrs 48
hrs 72

Conjunctiva| Edema (E)

hrs 1
hrs 24
hrs 48
hrs 72

Discharge (F)

hrs 1
hrs 24
hrs 48
hrs 72

101

hrs 1
hrs 24
hrs 48
hrs 72

MOI

hrs 1
hrs 24
hrs 48
hrs 72

O O O OO OO OO O OO0 OO O OO O OO OO0 OO0 o0 o o o

O O OO O O OO O O OO O O OO0 ©O O OO0 O O o0 O o oo oo o

0

O O O OO O O OO O O OO0 O O OO0 O O OO0 O O O o o oo o o o

O O O OO O O OO O O O OO OO O O O OO O O O oo O o Ok

O O O OO OO OO OO OO OO OO OO O OO OO0 OO oo oo ol

O O O OO O O OO O O OO0 O O OO0 O O O O O O OO OO o o oo,

I0I (individual ocular irritation index) = (A X BX 5 + (CX 5 + DX EXF) X 2

MOI (mean ocular irritation index)

AQI (acute ocular irritation index) = the maximum value of MOI
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@) Agee) 74

No. of Animal Administration
Group Sex . ) . ) .
Animal ID 1st induction 2nd induction Challenge
T1 male 20 1720 K-1836 K-1836 K-1836
V1 male 10 21 7 30 D.W. D.W. K-1836
T2 male 20 31 750 DNCB DNCB DNCB
V2 male 10 51 7 60 EtOH EtOH DNCB

AFdH 550 th3te] Path/Tox System® A-module ©]&

AEEA] Hxoe dds A& ALY DW.Ol g5t Yl w2 ZAsdon
A ZEA ]l DNCBE 40% ethanolol] 231319 0.1% DNCB £ o 2 ZA|3t9 )

@) FAEA
(7D 1247H2 © U)ol
(L) SLSFo] : A5 o]
(ch 24744« AT

(2 @aep] : ANHE

(3) T
7

h 12k 3= 0d
[e)
o] 3 4] 01 m¥ FJWPFAE 2 x 4 cm HE SroA ek
(1h) SLS A7 : 6d

1 44 69 F FRAA AFYL F5] A5 14 42 290 10% SLS7F Fe

sl (o} 05 )€ bR,
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Table 1-21. Mortality and clinical findings (group summary)

SUMMARY OF OBSERVATION INCIDENCE

STUDY : G04087 SEX @ MALE
PERIOD GROUP T1 a) V1 b) T2 ¢) V2 d)
0 DAY Normal 20/20 10/10 20/20 10/10
1 DAY Normal 20/20 10/10 20/20 10/10
2 DAY Normal 20/20 10/10 20/20 10/10
3 DAY Normal 20/20 10/10 20/20 10/10
4 DAY Normal 20/20 10/10 20/20 10/10
5 DAY Normal 20/20 10/10 20/20 10/10
6 DAY Normal 20/20 10/10 20/20 10/10
7 DAY Normal 20/20 10/10 20/20 10/10
8 DAY Normal 20/20 10/10 20/20 10/10
9 DAY Normal 20/20 10/10 20/20 10/10
10 DAY Normal 20/20 10/10 20/20 10/10
11 DAY Normal 20/20 10/10 20/20 10/10
12 DAY Normal 20/20 10/10 20/20 10/10
13 DAY Normal 20/20 10/10 20/20 10/10
14 DAY Normal 20/20 10/10 20/20 10/10
15 DAY Normal 20/20 10/10 20/20 10/10
16 DAY Normal 20/20 10/10 20/20 10/10
17 DAY Normal 20/20 10/10 20/20 10/10
18 DAY Normal 20/20 10/10 20/20 10/10
19 DAY Normal 20/20 10/10 20/20 10/10
20 DAY Normal 20/20 10/10 20/20 10/10
21 DAY Normal 20/20 10/10 20/20 10/10
22 DAY Normal 20/20 10/10 20/20 10/10
23 DAY Normal 20/20 10/10 20/20 10/10
24 DAY Normal 20/20 10/10 20/20 10/10

a) Group T1: Sensitized with K-1836 and challenged with K-1836
b) Group V1. Sensitized with D.W. and challenged with K-1836
¢) Group T2: Sensitized with DNCB and challenged with DNCB
d) Group V2: Sensitized with EtOH and challenged with DNCB

* Number of animals with sign/Total number of animals observed

_74_



Table 1-22. Body weight changes (group summary)

SUMMARY OF OBSERVATION INCIDENCE

STUDY : GO04087 SEX : MALE
PERIOD GROUP T1 a) V1 b)
DAY 0 MEAN 398.4 390.7
Dosing S.D. 18.86 17.25

N 20 10
DAY 7 MEAN 448.0 442.4
Dosing S.D. 22.51 18.06

N 20 10
DAY 14 MEAN 495.2 492.5
Dosing S.D. 24.54 26.06

N 20 10
DAY 21 MEAN 562.5 551.5
Dosing S.D. 35.71 40.07

N 20 10

SUMMARY OF OBSERVATION INCIDENCE

STUDY : G04087 SEX : MALE
PERIOD GROUP T2 a) V2 b)
DAY 0 MEAN 390.2 391.9
Dosing S.D. 15.12 11.12
N 20 10
DAY 7 MEAN 441.9 4432
Dosing S.D. 22.10 17.98
N 20 10
DAY 14 MEAN 484.0 498.7
Dosing S.D. 27.27 25.35
N 20 10
DAY 21 MEAN 553.9 562.6
Dosing S.D. 28.70 32.85
N 20 10

Ftst ; NSg-05/T-test ; NSg-05/No unplanned test performed

a) Group T1: Sensitized with K-1836 and challenged with K-1836
b) Group V1: Sensitized with D.W. and challenged with K-1836
¢) Group T2: Sensitized with DNCB and challenged with DNCB
d) Group V2: Sensitized with EtOH and challenged with DNCB
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Table 1-23. Results of skin sensitization (group summary)

SUMMARY OF MAXIMIZATION RESULTS

STUDY : G04087 SEX : MALE
Average Sensitization Sensitization Maximization
score e) rate f) grade
No. of
Group ) 48hrs 72hrs 48hrs 72hrs 48hrs 72hrs
animals
T1 a) 20 0.0 0.0 0% 0% I Weak
V1 b) 10 0.0 0.0 0% 0% I Weak
T2 a) 20 1.8 19 100% 100% \Y Extreme
V2 b) 10 0.0 0.0 0% 0% I Wea

a) Group T1: Sensitized with K-1836 and challenged with K-1836

b) Group V1: Sensitized with D.W. and challenged with K-1836

c) Group T2: Sensitized with DNCB and challenged with DNCB

d) Group V2: Sensitized with EtOH and challenged with DNCB

e) Average sensitization score = (2Sensitization score of each animal)/Number of animals observed

f) Sensitization rate (%) = (Number of animals with positive response/Number of animals observed) X

100
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of = 5 102080923 564211002 456598228 | 1583993438
= 6 972199267 537343812 434855455 | 2018848893
7 925904064 511756011 414148052 | 2432996946
8 881813394 487386677 394426716 | 2827423663
9 839822280 464177788 375644492 | 3203068155
10 799830743 442074084 357756659 | 3560824814
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7 | 874715038 | 483463348 | 391251690 | 2345103166
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