wowA( ), AwA( 0) FAWME : 106027-03—3-CG0O00

ol
il
H
ol
Mujr
<)
0l

et otEx X2E 7|4

Development of atopic cosmetics from

mud chrysanthemum



g

A =

sl i A

3

v A8E 7s

s

g %

FE=3}

E_ _]——_7_ }\1 % “
o AFRINZ AZFIT

e

24 A

2009 4 ¥

K

o

W
ﬁ

jpuze)

HO
e

—_—

B
&
N

B

0
R

B
1
_&O

oK R B oo ROR WY RO AR T o
T R Mo Mo B B o) W Ho Mo T
MR o w o M SRR RE o

0
R

B
o
BI

4

B
o

To-

HO
e

—_—

B
o
oF

0
R

B
o
oF



Hr

L.

o]

FE=3}

I A77/0de] 54 9 28X

=
o

1) ohEv A o5 gte]

gs)o] Agre] 2

Sl el

stz A FeAd w4

)

-
T

O A3l

W
"

n_mo

G
ax

K

o

el

M

-
=y

)

el

o

A

O o}

=
=

bl ol 7}

25

oz A

o
ol
oR
o

—

X

ojp

R

B
file)
No
i

17%7}
o7l A

Ak

?_]:

o7 ZA

=9 Bl A

s

=

O $Euegte] oles #x7 H2E]

o B§- o}E3] a7 1000

)

Ho

=
[}

}\o]_

g A, vl=re] 45 3A 30d59t 30% ©f

7 A Q1Te] 5~129%7) ©f

N

ﬁo
W



A}

Ea
]

1

°
o

150] WoiA]
o whebA] =

£

3ol

oL
&l A

o ==
A=l
e

B

F 7
At AL3

ks
pid

1= o
Bele 4

)

=

_]

73

O otEs]

A
2t
7t
%!
Al
=

% XK o o o <T
RS I e
ooy B ﬂu S o
= I iﬂﬂﬂ% J o
WA B o T Mo
ﬂHTmﬂ ;o‘_zo oxR 5
ﬂnﬂuﬂﬂjﬂoq ﬂtn o &l
_ © T TN o
& i B /
aERéxom Ty
XN ®E 2w Ko
mﬂﬂoﬁﬂdl%@lbr - T
S S o
=W B Wy d Ly
oW o O om W o xr HOP
=AY - o] B B o
ﬁmu_umnmﬂmwdgm%wﬁ "y
o ‘W.O M Iv_AI \M_m %0 ok ‘;IMU LQL =0
%Ewﬂ%]:ﬂ& F
ﬂb_x%ﬂuﬂoqﬂﬂ%ﬂ el
AL TR U
X E P m oL T g
R 2o X = — o TR
‘H,O:LJUH .HﬁOﬁO_vAO..# \EIH_AIO
Trx eI LgH, 4
= _ T X B X E " o o
Y " = ™
G O N s
oo "o B W
o RO oW Em ok N
O CNe
N

W free radical A4 <]

v
X

Al

ol
=

]

gl

EAH A

Ao

A9

o

4=

o

-

28Y Saureus, P. ovale 59
7t



(Chrysanthemum morifollum Ramat)2 <, &7], %, |7} 487}

Toke 10~11€el 7hA] Eoll =7 Zo] o] £ oA, F= B =

slg vt 229 2dTE FoUIdES Eske] hEE dEe
=l

o] TS

_|O

O FEFsle= o2y YQlolHe= 2Edg s B A52 8ol Fast o
Az oty Aol §5S M= SE dREe NEvhsAdol

oA o ARE,

IR E REERPS - P T e
A=E2 2l Noradrenalineg <7}
Al71™ Noraderenaline®] thAMFE¢l MHPG—S04¢ #ZAg3= 7}
A fa F2EYs gdE debd(@HE A A, 99, 53,
604~611, 1999)

O ZFEF3= AW S
AN

: o)
Corticosterons 7+

O 3}E=3}9] Hemistepsin B, cumambrin B, tullpinolide, costunolide
AT T2 HAE el dish 59 Wolst g A 9Es
F= A Ee] ojA AA=2A A (proinflammatory mediator) <l

NO(nitric oxide) A S 7 A 7 (A eFsrs|#], 30(1), 74~78, 1999).

rr He

ol



L 702 U 2 39

ATolM FE=SIR YY) o rRE ofEy A

)

—_
fife)

\.mo

ol
Jjo
;&

70
o

el

n_mo
B
iz

K

B

puze)

__&
o
)
mﬂ

o

EEEDEES

5 g

o
i

o

il

7] <]

Akl 8ts

1e] AnES

O
il

=

il

K
!
al 7

ol

el

—

K

o

L

s

&

IV. 9702 23 € &89 o

o A=sH g

1. ¥E=3} 3£

Fol =3t ITS F919 97142 w4

71918

S

]

S

e

%58

5

SER IR

=
=

Chrysanthemum vestitum (100%), Chrysanthemum lavandulifolium (100%),



Chrysanthemum x morifolium (99%)% et webr], Ao ALg% 3
Ex8= Chrysanthemum vestitum C=2 2% 2 31%E B2 A&

Aol

(1) gtst 28 2 WA E 2agds) oA
SEasle] AESHY &4 W faARS S| Y5ty WAME gatgst o
A H7}F A3} hexaneZolA i

,?_
W7k A EAZOIA 7Y $4% B40) vebdtel.

O

l-m
—E
ot
o)
12
2
Ll
oft
ro
ot
4
i)
N
ol
&

(2) A

hexanesollX HAAE D3y} oA 3 systemic anaphylaxis AlEZ3} -
ek G37F YERETH(93% A, e hexanesol A raAAE A
g gdo] v edol, aabst F meME g3tygst oA (63%)7F 3

EAZ O 2R E ARAES Eeahdh

ot

(3) EATO=RE AF8S Arst o] 5 7MF -8 4o] Ut E1 &8
O RHE  amyrindES BTt amyrind &S ke EAlo]  4rEko]
alpha—amyrin, beta—amyrin¥} 3| A FAAF- 02 HAS ] FFFE34 S NLsHA

o

(4) IgE A= &3 i dejx] B35

IgE AAJAE Z4317] 9ste] vvkAE (RBL2HB)o| HE=3 555
7heh Ay AxEddsyl JAES ERlsiglth =3t
125ug/mlel Al °F 61% A, =7 F& exanes 125ug/mlolA °F 93%

= H
o2l &3+E el mEbA  hexaneT o] WHAHE D3I A Y, EA

pla
i
il
i
ool
>
oy

ol



HH]

7} bt

histamine

8

s
a

A

sk A

=

o
tom, &

I<]

|

gl

=

o

¥ oF 939%9]

al
A

4
-

(2]

Y AT AnzYE olENY FEAS

=

B2} A, gepd] FEs
3}

8

e i

3

rox
(5) Systemic anaphylaxis 94 &3}

Mouse model®] 4] anaphylaxis

S ] anaphylaxis”}

FE= 3}
2 HESSIRYE ofEyd] vt

2. 3E3I}

ol A

°©

33
o
i
i

o

e
el

-

—_
o

N

o

-

T

7 7% 100kgel A]

gl

T

ks
pid

ol

|

H

>~
T=

}

A

A

F& FHE 150kg0 2 U$ Folvh

—

K

&

o 4

=5

-

Az 22

1]

)

&

Az FE=3 100kgo =

(2) A4 Y74

w2 4]

A
i

min

oz oAl

[€)

=

bl 3

I<]

[

=

o

=

A

=

ForTh mepA,

°©

=

[e)

=

FE=ES 220kg

§l.



B=
——
fife)
i
o
_

o
et

A

specification=

3. IEEZRE olEy AF ML R 5Y/SAH AP

(1) =3}

50ml/kgS EA4

KeR
T

LDso%k

(o))
=

= Al

AL A

TAANA 2z, A, Adtel A

°
T

e

Z

5] 7.

L=
o

3 FEES New Zealand Whited E7]

K
all
g

W

B

2]

B

ol A

o

=

7} A3}, hexane

3

3L

-

g3} oA

BH

B
B

K

Tp



el
X0 H B o T
Mo oY = T oE
A i G
- B 2 ] T B O - B
5 S TGy i T R T
T T Mo T X oo R
g 9 oM T O op ° G B o
o o~ o iy 1oH o . ‘ME ~5 ﬁl ﬁl O_E
e W BT T o nﬂrﬂ@xLL%Q
NI < m oF oo e T wow B e ®
w ST F T s Bow T
- N mawal;;;rwo
e peL m_ﬁ S NoE A.w oo % mﬂ o ™, Mm
T lg AEn e T w P R X T ° & o o] "
B O —~ X ; - m ™ Ll N S
s} xX o = © N ,UI a JK L R o W o =
Y% St Rz A
i) = o T = 4 gl = J| <~ B Hin 7
o o TH x Mg R N iy T T o T T
W R I E%Hfuﬂ&wﬂ T P
of T A w I Mo ®ox T W A
o 2 < oo oo W E o g o T T
oS¢ 2opom 8w R E o i
£ ¢ ;EEgC IS EERETE.
L = T 2w d %Ejamo% B T
S R .2 ¥ ST ) o
. ol do o oS g T H %o [ 1 o
S O o BE N o T AF T B B ®
= 5 5 ARG ooy o T I X
Bog A W ) N zﬂoﬂﬂﬂ%
S Al & Ee N 5 Moo e 2T
~— O/v wA T )
IR <o B S ) LT o5
R ) m oo Mg A =
wo B = N ] N < T - E oo W T 23
. W ok = = 2 o A ®m © b = 2
" — < < | o B NI =1 o
% o 0 v‘lmﬂ ~ of H +H K . _vdﬂ ~ o_a o :i ﬂl ﬂﬁ
o = N2 NOW il % o ‘Dl % oF o — 9 = _
T 1@: ™ 7o ” _,Tl _Jlmﬂ X ° X H.t
I LIz B~
N < _oo_aﬁfr@ﬂﬂii
HK e = oar I =3 o|
T T %



Frzslel g S

Els
9

o]

A H7E7HA]

E=skol B

[}

-
A5

A

7}

=
¢

T

for

wK

ol

==
A
B

o wel A A}

bof “ohal, M, w2 obEy] A§ FEI

J|

Al otey A& AEES T4

o} AlE=

bol 571

shoj s

<2
=

=

=
=

A AQUT, w3 FEasie] A

=
=

—

0
=R
L

;OE

=
e

ol Ew] X wAE

w1l
S

ot A mA =k

=i
=

E

3}
108)9] Felg 9

&

s

d

EOE olEY

(NEERS

O
R

53, ®

3 4E,

&

9

10



SUMMARY

I. Title

Development of atopic cosmetics from mud chrysanthemum

II. Major Results and Conclusion

1. Biological examination of extracts from mud chrysanthemum

(1) Anti—oxidative activity
We used ORAC method for investigating for anti—oxidative effect of mud
chrysnathemum. As a result, anti—oxidative effects were increased on treatment of

EtOAc and Hexane layers.

(2) Identification of mud chrysanthemum

Sequence analysis of ITS part was carried out to 1 kind of samples, as
a result, they had a homology with Chrysanthemum vestitum (100%),
Chrysanthemum lavandulifolium (100%), Chrysanthemum x morifolium

(99%) ), respectively.

(3) Anti—allergic activation by suppression of IgE
To investigate the suppression of IgE production, extracts from
Chrysanthemum lavandulifolium were treated to mast cell (RBL2H3). As a result,

degranulation was suppressed by extracts from Chrysanthemum lavandulifolium



. Especially, hexane layer showed the highest activitiy (93%) and these results
suggested that effective ingredient in extracts from Chrysanthemum

lavandulifolium might be nonpolar compound.

(5) Systemic anaphylaxis
When extracts from Chrysanthemum Ilavandulifolium was administered to
anaphylactic shock—induced mice by IP, anaphylaxis was attenuated and

histamine release in serum was also decreased.

2. Development, effect and safety of extracts from Chrysanthemum

lavandulifolium (preclinical and clinical study)

(1) Acute toxicity of extracts from Chrysanthemum lavandulifolium and
prototype

There were neither dead animals nor significant changes of body
weights during the experimental period. In addition to, no significant
extracts from Chrysanthemum lavandulifolium and prototype related changes
were found in clinical sign and other findings. No histopathological lesions
were observed in both control and treated animals. Above data suggested
that no observed adverse effect level (NOAEL) of test materials in ICR

mice might be over 50ml/kg in this study.

(2) Ocular irritation
The extracts from Chrysanthemum lavandulifolium did not affect on
clinical sign, mortality, body weight, and irritation in case of the ocular

application throughout this study.



(2) Local irritation

This study was performed to evaluate irritation potential of the extracts
from Chrysanthemum lavandulifolium in male New Zealand White Rabbits.
The test substance was topically applied on both normal and scratched
dorsal skin. Then the skin was evaluated for signs of irritation. No toxic
sign and significant body weight were observed relating to test substance
treatment. On the abraded skin of treated section, 1 and 24 hours after
application, slight erythema was observed in all three animals. 48 hours
after application, slight erythema was observed in two animals. 72 hours
after application, slight erythema was observed in one animals. On the
intact skin of treated section, no abnormal signs were observed throughout
the study. On the basis of the above results, the extracts from
Chrysanthemum Ilavandulifolium was classified as a non—irritant in this

study.

(3) Identifation of standard constituents

The air—dried aerial parts were extracted with 70% EtOH to give the
70% EtOH extract(120g). The 70% EtOH extract was partitioned between
equal volumes of n—Hexane and 50% MeOH. The n—Hexane soluble
fraction(9.5g) was subjected tosilica gel column chromatography with a
n—Hexane—EtOAc(14:1~4:1, step gradient) mixture to give sixteen fractions
(Fr.1-16). Fraction 7 (lg) was subjected to silica gel column
chromatography (elution with n—Hexane—EtOAc, 20:1 to 14:1) to give eight
subfractions (Fr. 1—8). Subfraction 3 (618mg) was subjected to
recrystalization(with CHCl3—MeOH) to yield Compound 1 (131.2mg) and one
subfraction (Fr. 1). Subfraction 1(418.2mg) was fractionated by ODS
column chromatography with MeOH—H.0 (4:1~9:1, step gradient) to yield
Compound 2 (120mg).



a—amyrin (1): ( CsoHs00 ), "C—NMR ( CDCls, 100MHz ) : 139.47 (C—13),
124.32 (C—12), 78.89 (C—3), 58.95 (C—18), 55.10 (C—5), 47.62 (C—9), 41.96
(C—14), 41.46 (C—22), 39.91 (C—8), 39.58 (C—19), 39.52 (C—20), 38.71 (C—4),
38.68(C—1), 36.79(C—10), 33.66 (C—17), 32.85 (C—7), 31.18 (C—21), 28.69
(C—28), 28.07 (C—23), 27.90 (C—16), 27.15 (C—2), 26.53 (C—15), 23.29 (C—11),
23.20 (C—27), 21.36 (C—30), 18.28 (C—6), 17.43 (C—29), 16.78 (C—26), 15.62
(C—25), 15.60 (C—24).

B—amyrin (2): ( C30Hs00 ), ""C—NMR ( CDCls, 100MHz ) : 145.07 (C—13),
121.64 (C—12), 78.89 (C—3), 55.10 (C—5), 47.54 (C—9), 47.12 (C—18),
46.73(C—19), 41.60(C—14), 39.69(C—8), 38.71(C—4), 38.51(C—1), 37.07(C—22),
36.84(C—10), 34.65(C—21), 33.30(C—29), 32.56(C—17), 32.40(C—7), 31.00(C—20),
28.34(C—28), 28.02(C—23), 27.11(C-2), 26.85(C—16), 26.07(C—15), 25.93(C—27),
26.63(C—30), 23.45(C—11), 18.28(C—6), 16.72(C—26), 15.56(C—25), 15.43(C—24)

(4) Extraction process study

When it was extract essential oil from Chrysanthemum Ilavandulifolium
which was not dry, could extract 50ml/100kg. but it was not essential oil
in the drying Chrysanthemum lavandulifolium. It is cheaper and more
advantage to extract essential oil, water and extracts from from the no dry
Chrysanthemum lavandulifolium. at the same time by the distillation

process

(5) Clinical study

The clinical research was conducted to test patients with atopic
dermatitis by external application with extracts from Chrysanthemum
lavandulifolium in cosmetics, HGA. After 4 weeks of external application

treatment, HGA showed significant effect on SORAD method.
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2

5
%
shgsle] maegmel /MAEe 915te] DNA @714 d #

1%

O A3
=3} DNA extraction =3}QlS MA@ Aol Yo wla)slal, DNeasy
plant mini kitE ARE-slo] FE3F
PCRS ITS HHE 53T 4 A& ITS5F (5'-GGAAGTAAAAGT
GGTAACAAGG—3")%} ITS5R (5'-=TCCTCCGCTTATTGATATGC—3")
primers ARE3sle] SZ3} 0, Gel purification kitE AFE3] DNAE

elution 3}3ic}.

O A4
=5t ITS 919 7MY 23S vlo] e 2FomRE G935k
alignments S+ A3} Chrysanthemum  vestitum (100%),
Chrysanthemum  lavandulifolium (100%), Chrysanthemum  x

morifolium (99%)= e

29



#3-1. =3 T4 A
Gene bank alignment (%) E—value
) \:g

ID # R—primer F—primer R—primer F—primer

AB064285 | 221/221 (100%) | 171/173 (98%) | 3e—120 2e—84

AB064284 | 221/221 (100%) | 170/172 (98%) | 3e—120 3e—86

AB064282 | 221/221 (100%) | 178/179 (99%) | 3e—120 2e—90

AB064281 | 221/221 (100%) | 172/173 (99%) | 3e—120 Te—87

AB064280 | 221/221 (100%) | 177/178 (99%) | 3e—120 36—92

AB064278 | 221/221 (100%) | 177/179 (98%) | 3e—120 4e—88

AB064277 | 221/221 (100%) | 170/172 (98%) | 3e—120 3e—86

Chrysanthemum X | AB064276 |221/221 (100%) | 171/173 (98%) 3e—120 2e—84

morifolium

P AB064274 | 221/221 (100%) | 177/178 (99%) | 3e—120 3e—92
AF314598 | 217/217 (100%) | 177/178 (99%) | 8e—118 7e-93

AF314599 | 217/217 (100%) | 177/178 (99%) | 8e—118 3e—92

AF314597 | 216/217 (99%) | 177/178 (99%) | 5e—116 3e—92

AB064283 | 220/221 (99%) | 172/173 (99%) | 2e—115 Te—87

AB064279 | 220/221 (99%) | 172/173 (99%) | 2e—115 Te—87

AB064275 | 220/221 (99%) | 178/179 (99%) | 2e—115 26-90

AB064273 | 220/221 (99%) | 176/179 (98%) | 2e—115 le—85

C/”yvzzfﬁi;””m AF314602 | 217/217 (100%) | 178/178 (100%) | 8e—118 le—94
Chrysanthemum | ap314600 | 217/217 (100%) | 178/178 (100%) | 8e-118 le—94
bey]fyfggz;m”m AF314601 | 217/217 (100%) | 177/178 (99%) | 8e—118 3e-92
Chrysanthemum | ap314604 | 217/217 (100%) | 175/178 (98%) |  8e-118 le—88
beycf;;ggf”m AF314596 | 217/217 (100%) | 177/178 (99%) | 8e—118 3e—92
C@;@i’;ﬁ:{gé{m AF314595 | 217/217 (100%) | 177/178 (99%) | 8e—118 3e-92
Cfgﬁg{gﬂ%m AF314593 | 217/217 (100%) | 177/178 (99%) | 8e—118 3e—92
Chrysanthemum | ap314594 | 216/217 (99%) | 177/178 (99%) | 2e-115 3e—92
Cfggfjg%i’ggm AF314603 | 215/217 (99%) | 176/178 (98%) | 5e—113 7e—90

30




3. FF€ 4 Jdge FEE i3 A Y
F#%3—2. Relative ORAC Value ¥ DPPH ICsq
Name ORACPE value DPPH IC50 (ug/ml)
G2-100E(100EtOH) 0.584 200<
G2-70E(70EtOH) 0.852 200<
G2-50E(50EtOH) 0.737 200<
G2-30E(30EtOH) 0.567 200<
G2-W (water) 0.393 200<
— ORAC Value (712E3 : Trolox, Vitamin E analogue)
(1) Trolox tH]&}e] Troloxe} & ©]/de] dilsl A& 7HA &= HAE
A
(2) Trolox WH]3}e] 0.8 ©]%2] ORAC ValueE 7HA+= HAEZ vl A
=2 ksl S 71 Group - G2—70E
— DPPH IC50 (C1#E32 . Ascorbic Acid)
(1) =22 IC500]50 ©]&}el HAZZAM H& FatsE S 71d &4 gle
(2) A5 1C500]50~100¢] FAE: gl
— =3} 5F B3 5 G2—-70E%F ORAC value 3t &2H3ts 9l 5.
— =3} 5% #3 ¥ 5 DPPH 3 atsks (1S
- 3AE Qo AEHES 3 FFEE L FAHAEE FEE2 dilstF
A= 70% AEE FEFoAR ditstso] #EEo AFozo] st
A= thAa Al d o] HojdAS R FHE S



4. IgE JAE T IFLA L

IgE B4 S F4317] 9fsto] WAAE(RBLZH3) | FE=3L FEE3 H7ts)

of Mxeygs) oA Ald (29 3-2 Fx)

(AR ]

@D 24 well plate A cellS seedingdHt}. (500ul#)

@ 24717 ¥ phenol red MEH7F WiX 2 8w A& wda) T

@ wx] 23 107 * Rat ant—DNP BSAE 3~4A|7F A E 3},

@ Tyrode B 500ul washing 33], Tyrode B 160nul *& & 10% pre—incubation
(® Sample(BuOH, DW, EtOAC, MC, hexane) 20ul & & 20% pre—incubation
® DNP BSA #¥ & 30% incubation, ice®] 10%7F incubation

@ 4T 2000rpmolA] 105 HAIE

Azl s o5nlA wA 96well plate o 71t}

ZA] pNAG 25ul & ¥t} — 37C incubation 1A%+

@ Stop sol. 200ul — 405nm =%

ell counting, Dillutio «Incubate at 37°C/10 min in water bath

«Preincubation at 37°C/10 min
RBL-2H3 Cell culture in water bath(add Siraganian buffer)
Juspension in EMEM(containing 3% FBS) ﬁgg ;enst?gs:nbstances(stock H;0)

P x 105 cell/well into 24well plate
Terminate reaction

Take supernatants

Centrifuing
12,000 rpm/90 sec

Take supernatants into 96-well plate (add p—NAG)

Incubation

B7°C/1 hr,After 1hr add stop solution
Read absorbance

4

A

y
Cell senstization

Add IgE
Incubation O/N, 37T (5% CO, incubator)

Washing
iraganian buffer(3 times)

Cell stimulation

9. 3—2. AYAE G3t3}t oA AdHhy
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— Murine mast cell¢] RBL—2H3°] @3#H3} A& Tl w3F=&
of FdA e H7t

-2 RBL—2H3 Al3ZZ5-(Rat mast cell line)oll *&]s}o] <+
ElAlol] of gt &3t ystE oAlshs a¥kE dEbd. RBL-2H3 AEFE
43 21 2}F(Dinitrophenol—conjugated human serum albumin,
(DNP-HSA)—specific IgE)& 243} A7 & 24 sle Aol <HelAl
(DNP-HSA)E& At FE& AeF wjFste] ELISA readers ©
g3to] XY & ¥H)H B-hexosaminidase ¥& ZAsto] AP

SAFHPT o) WAL BHYRET PATS VI

- A@ZA¥, =3t A% FEFF 5, 125ug/mlollA F80%o] A&
9NE Yol 1 a7t w9 53

u
Juuh
ki
(e}
Do
—
H-
O
O
=

5
-
\G)
off

=3}F=%E |control

15uM 5ug/ml 25ug/ml 125ug/ml

=75 1 0.56x0.068 | 0.99£0.016 | 0.98+0.017 |0.72+0.015

=755 1 0.5620.068 | 0.99£0.008 | 0.94+0.024 |0.92%+0.015

ERiny 1 0.5620.068 | 0.99%£0.021 | 0.92+0.025 | 0.75%+0.017
E 1 0.56x0.068 | 0.99£0.017 | 0.98+0.012 | 0.96+0.013
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v w3 dx FEE9 g9yst 94 a9
o PP2 e
FHFEE |controll o 5ug/ml 25ug/ml | 125ug/ml
& 1 0.45+0.08 | 0.99+0.011 | 0.80+0.009 | 0.21£0.019
TS 1 0.45x0.08 | 0.99+0.009 | 0.95x0.029 | 0.64x0.010
th =3t 7w B 28 FEEY g3ds g4 2y
==
IBFES IC50(mg/ml)
5ug/ml 25ug/ml 125ug/ml
MeOH | 21.4142.49 % | 20.72+2.20 % | 29.10+0.80 % >125
Hexane | 5.68+0.270 % | 5.61+£1.53 % | 29.10+£0.80 % >125
MC -9.144+0.36 % | 6.57+£0.21 % | 52.34+1.28 % 119.2+£2.41
= EA 0.44+3.20 % | 29.18+2.81 % | 61.77+£1.08 % | 88.75+2.262
BUOH | 4.41+£4.99 % | 15.83+2.08 % | 3.72+1.44 % 5125
HPO | 7.65+1.95 % | 6.57+5.137 % | 1.42+2.86 % 5125
MeOH 32.42+0.91 % |70.50£0.355 % | 80.87+£1.61 % 48.54+2.57
Hexane | —5.72+2.24 % | 30.97+1.54 % | 93.67+1.72 % 65.23+1.49
- MC -2.84+3.01 % | 16.52+0.87 % | 85.54+£0.48 % 75.09+1.36
=7 EA -15.08+1.15 % | 44.53+1.43 % | 53.18+1.75 % 118.93+£3.64
BuOH |—21.77£2.98 % | 15.14£2.74 % | 30.67+2.29 % >125
HPO |-17.86+5.40 % |-12.73+4.07 %| -8.97+5.30 % 5125
- T3 & FEFE EAS, 125ug/mleld oF 61% oA, =7 FEE
Hexane% 125ug/mloll Al ¢F 93% <A axE e, wWelA  hexanes
o]l MM s AaY, EA FolA ibkstaxrt iAok
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5. olEy FLEA JAax

- A g9 3|2 HEAAEHE 47 $5te] AF(CD-1D) =35=

55 57 9 AFFosa deA] 52452 (compound 48/80)8 Fofsho] 143
e

F de AR AP F A2E FES Sl AP BAsn

-

B Flawor EA
120 4 _ [ Branch Hexane

100

a0

G0

Histamine (ng/ml)

T
200

&

PBS

mok
>3 22E( g n=10

140

Flawor B2
120 4 — — Branch Hexane

100 ~

80

G0 ~

Histamine (ng/m}

PBS g 40 200
makg n=10

a9 3-3, 3—4. A9 | 3 2ePY WEAA G

i‘l

B} 71X Hexane FZ=&Eo A 3] 2~eH A a37}f

— I3lo| A & EA FEE
EEART PR 7E o 8

i

v
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(3) A4

)
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: 150~300 LUX

4

=z

(3) 37]314: 10~20 3)/hr (A7) &
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a

S (240W x

A}

=Ci
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(9) Ab=

= g8 SE=x(0tel) s=288s s% (%) SEZ (ul/ok2l)
Gl (VC) Male 4 1~4 0 200

G2 Male 4 5~ 8 > 200

G3 Male 4 9~ 12 > 200

G4 Male 4 13~ 16 ° 200

G5 Male 4 17~20 ° 200

Gl; FYA vz, G2 EF5w, G3) d&E 10% F5=, G4, & 30 %
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3}

L= |

Nlo

(2) A=< W3} (Figure 3—7)

Folg A

14 0.

A

7

wH
sl

B

358

KoX
=

E
Rl

}

7N AELEe] xfo]E 3E3-3

Aol 30% ol

=

=

o ey 4 A

B 529 W¥3g (Figure 3—-8)

o vhERATH
ot}

a1

o
FoA77 70 % o

)

3

(

o]

Fol 30% e FE2E

Aol H|E

32 =

o

L
;OO

ﬁo

%

e

q_mo

ﬁo

~H

ol

™

3 X 53 4 £3

2 X 53

R0
Hr

=4

+ 4.37
17.9 £ 3.71

16.1

23.5 = 4.02
17.5 £ 2.74

19.0 + 3.58

20.3 £ 3.52

21.842.63%
18.8 + 4.73

Control

19.6 £ 5.94 22.5 + 2.58 17.4 £ 1.75

14.4 + 3.54

o

K-
o

=

10%0il E

12.6 = 1.93%

+ 517

23.1

21.3 £ 1.55

19.6 £ 2.78

o

K-
o

=

30% 01l Et

22.8 + 5.81 21.3 + 4.57 13.0 £ 3.11

24.4 + 5.62

o

K
o

&

70%0l g

&%) Z}o]; Mean £ S.D

Z
Tl

q

BEE=A

* Significant difference from the 3™ measurement of 30 % Ethanol extracts treatment group, p<0.05
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400

350

300

250

Day 1

Day 5

Day 7

Figure 3-7. Change of body weight in guinea pigs

G1;

extracts

Vehicle control,

G2, Water

extracts,

G3;

—+—a1
G2
~k=G3
——G4
=G5

10 %

G4. 30 % Ethanol extracts, G5; 70 % Ethanol extracts

Moisture difference

30

25

20

15

10

G2

=—=G3

G4

=G5

1 day

2 day

5 day

7 day

Figure 3-8. Change of moisture difference in guinea pigs.
G1: Vehicle control, G2; Water extracts, G3: 10 % Ethanol extracts,
G4; 30 % Ethanol extracts, G5; 70 % Ethanol extracts

* Significant difference from the 3“9 measurement of 30

extracts treatment group p<0.05

46

%

Ethanol

Ethanol



Al 2 & FEFZ AAFES YESH S

RFA AN A S FEUERE HME 5008 AAske] A2olA 8L (x16)
80% Ethanol &9 0 & of ghddxste] 119g2 FATH(IFE 23.8%).

3L &9 =2 % Hexane, Methylene chloride, Ethyl acetate, n—Butanol <=
o= Ao R fujie wE Fractionations A A|$Hch. 7} fraction?] 3|4~
&2 13 extract ™H] Hexane (16.15g, 13.57%), MC(5.21g, 4.37%),
EA(6.77g, 5.68%), BuOH(22.95g, 19.28%), Water(52.76g, 44.33% )% YE}O.
H g A|¥d A7} Hexane fractione Atopy XBEHE YElW oW EA

fractionS d2kslso] 7elo] &% A8 Al )

o

)

| G2 500g \

Extracted with 80%EtOH 8L,
Room temperture, 1atm

‘ Extract 119g ‘

Suspended in H20
fractionated with n-Hexane

Atopy ¢=a| o-Hexane fr. (16153, 1557%) | Fractionated with MC
| Fractionated with EtOAc
| Moh (5219, 457) |
Antioxidant ¢ eoscn, 57is so80) | Fractionated with n-BuOH

[ o-BuoH fr (2295 19280) |

‘ Aquecus fr. (52.76a, 44.33%)

1% 3-9. stE 3} &9 Fractionation
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23} Hexane fractiono] olEY X &

St FE5R R FEAeH Eiyst Ao HiEo] ddeiA A=A
g HHo= gitgl HrtE okole. dntdo® nivhAx gygsl oA
Byl gaksl A Ro] dxEtnE 124 o2 ksl PWrFE v YA Y g3
3} DATA®} Ww&dSwl Buthanol FolM% d2kst Aol glon}
ORAC, DPPH 3] EAZol Hls] ofsl==z

©.
Activity—guided fracitonation 2 A|sh= Aoz 3% S. EA
Activity—guided fracitonation 3+ A3} &= A FAARE AAHE 93k +4 A}
of . A7 E HEke] ofEN o FEAWS  HexnaeSE2HEH
TS rEetaLAl sgloy, FEA A effect7t ol o= o=
sto] thekdt A9 additiveEdE B wEbd Aoz =i

g+ Oil(HexaneZ ) ¥ 3AbahabstebAd o] -3 EAS oA A%

i
e

Fraction E c];(l)),PI:g o) ORAC™  value

n-Hexane 200< 0.497
CH2CI2 200< 0.987
EtOAc 31.44 1.860
BuOH 68.98 0.862
H20 200< 0.237
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2. Subfraction®} ¥LeX| &5 HF

a3E dolH 7] 95t mast cell®
=439ttt B—hexosaminidase assay testZE AA|3FF S
hexane fractiono| 4] AWFA o2 125ug/ml sEoA &8 #] a37F = A
o2 AU

Hexane <9| subfraction®] Allergyoll
gy AT S

19 3—10. Hexane 52} subfraction

G2 Hexane fraction (5.1g)

Stepl

Silicagel C. C.

J-m’"ﬁh

UV 254 nm

UV 365 nm

10% ZHak &

H1 H2 H3 H4 H5 H6 H7(2985mg) H8 H9 H10
522.7mg s . &
Silicagel C. C.
5
N ) )
H7A HTB(177 ome) HIC HTD UV 254 nm UV 385 nm 0% H&-anisaldehyde 24
Step3
Silicagel C. C. j
H7B1 H7B2(104mg) HIB3(526ma}
UV 284 nm UV 385 nm 10% THib-anisaldehyde 24
X 3-5. =3} EX A 59| inhibition rate 73
sample 5ug/mL 25ug/mL 125ug/mL
G2-H7 7.7633%+2.1945 15.5100£2.5275 50.9666+1.4007
G2-H7A 0.8100£1.9022 14.3733%£0.2203 44.9933+£1.6216
G2-H7B 3.4166+27616 15.1700£1.8658 53.1166+3.4225
G2-H7C 6.3666+0.7225 15.6133+1.1788 53.7500+1.6891
G2-H7D 2.7900%+1.8757 10.0733%£0.3338 41.2733+£2.6438

* B-hexosaminidase assay©ll 4] inhibition 50% @2 W &8 x| g 37} 9
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3. BFEZI} F5E9| anaphylaxis A8

Al &2 =73} 70% ethanol %52 active systemic anaphylatic shok ®F
o= Ate] St AldEde wREE 42 vk 9] ICR 2 moused]
¥ &FEAEE & X AME I " histamine %S 543} tE. Compound 48/80
o olsk AFELS 100 % 50 mg/kgol A 40%, 25 mg/kgol A 80% = 50 2
100 mg/kgoll Al A&l JAE L EF histamine 2 100 mg/kgol A
ol Bls FoA UAA FAaEAH

7t AFAE 2 B

(1) NEEd

EAoHAAEANA FFTE 70% ethanol oA F=3F 3}

AHETES 65F% 7% ICR mouseE TUHAAFE(F)EFE 43}
R AR 2 3t ASAI F A TS A
= 23+3C, A5E 50+10%, Hj”7 s
12hr cycle, &% 150—160 Lux® A A& 7|7 z
S AH(275WX420Lx190H mm)ell 5722 Qo Aldsqlth. A1 7)1t
™
3

Eob Alget ZAE 19tEy] W& 121TCo

NN
off
rO
i
L)
N
=
=
o,
ful
>~
e

R
—
3
M
-~

H
$349 7, WY Au B AFAANAL,



stglom, Fo8gFe] HAAL duAddn 2 AlFEZH] &% 5
adsle] 3g-Ale] SH) L (Y] 2)0 2 18FHAH(100 mg/ks), =
J

o
SZF7(50 mg/kg) 2 ALFT(25 mgkg) o= AAsG o, dlxTt
o guH o MAET)

(4) AL
ICR mouse® samples =2 0.2 ml¥ I sFAIE T 2T &
Zo] salines AX3F3Uth 2A17F $ compound 48/80 (8 mg/kg) S ET
& el Folstal moused] AAHES 60 FCF wEIN[AH. T
histamine &&°] S4& 60 &<t #HFEA HAlsk= 5ol #HAF
A% HAbelA] R Ag-oll= 604 ol NS AFHS] dHES

223 & JF histamine IHS =A 3

-/

[AE8E]

—Systemic anaphylaxis

@ Test A& (BuOH)E FEW(5, 25, 125, 625 mg/kg) &7 Fof g},

@ A &EAY 1412 3, compound 48/80% 8mg/kg® H7; Foldit)

AIZE BF #HZES] AP EE mouseTE 71 Feal dHS Hetel AR

2ad A o2 histamineo] 3 ELISA assay2 Al

—

— Anaphylaxis A gollA dojx dA o 2EE histamineo] 3k 4

(D Systemic amaphylaxisol]A] 9& A& iced] Fr}

@ Histamine ELISA kit& ©]-83}o] samples acetylation AlZ1T}.
@ Sample 50ulS 96 well assay plateol] Z+zF &3t} 1hr R.T
@ 33] wash 3t}

©® Histamine &AE &gt 3hrs R.T

® 33] wash gt}

(@ TMB substrate solutions A2 3t} 40min R.T 200rpm
100ul 9] stop solution A& 450nmelA] T4= =

o,
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4.2

— Active systemic anaphylatic shock ¥F&-ol w]x&= § 3}
) o)l 5] = anaphylatic shock® = 100%9%] AAFES YEFRI A, 25, 50 ¥
100 mg/kge] =3FEES AAAT 4§ AAHEC] 25 mgkgol A= 80%,
507 100 mg/kgol A& 40%= A3ttt (Table 3—1).

— 8% histamine &&Fol v X]&= oSk

100 mg/kgoll A histamine®] daFo] thZztol Hlste] oA A 7THAs T}
(Fig. 1-1).

o 2z 2 ZE

Anaphylaxis® A8 IRINke Z 71 AdAHola 3 rgoa =7H4
?l &5 AA7F 223k Aoty Anaphylaxist 99 E4o| =FdH & &
oA 20-30 ool F7e] vebe, dukH o g FAke] MA7EX] o Al o]
FErs o Alg vhgo] dojdth. AT 2Tl wAaA & HdAA<
AT, Aol AZIAY e =S AT dAF 9 "kl

ks

Ut A A7 S, oA A= AY 3
At AMEE %= k. A4l anaphylaxise AlAS] o= &
T Row, 538 ¥, =37, 5, AAQA, &str]e wide}
A FSAbo] wrAsth o Al F o A= active systemic anaphylatic shock Hb
S AAgE A3 25, 50 2 100 mg/kge] HEFEES WA B9 XA
o] 25 mg/kgoll A= 80%, 503 100 mg/kgoll = 40%= A4S L
histamine %2 100 mg/kgol A W&ol Blste] f-oA A #
ol o] A Ao =3FEHEES active systemic anaphylaxisol] 9

7F = Ae® YErET

&
4
EOS o
fols v of\ o oo

52



Table 3-6 Effect of loess chrysanthemum on the compound 48/80 induced
active systemic anaphylatic shock

Dose (mg/kg) Lethality (%)
0 100
25 80
50 40
100 40
A00- =T
- ]
£ T _
D Bon-
c 600
c
E 400
]
2 20-
0
Control 25 50 100

{malkg)

Fig. 3-11. Effect of loess chrysanthemum on compound 48/80 induced serum
histamine release. Data represents the mean*SE from 5 mice. *, significantly

different compared to control (p <0.05)
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i

1. 8 8 4+

80% o= = 1% =% Hexane, Methylene chloride, Ethyl acetate,

Butanol 59 §WlE TAH o2 A sle] F8sto] 72} £89] dA4E 54
slo] fFaAlRo EA%tE 288 HAEsta B U EAets AES AT
stazb stk 1A =8 7] &S 18%°M 7] =& thy] &

w3l £ge oleje] 1Y3—129] Vgt 2k

L

Hexane
14% (8%) MC
5% (5%)
EA

BuOH H20
18% (10%) H6% (71%)

St
A &5 HexaneZzoll A YERSC]

wle}A], Hexane % EAZ O RRE L83 2AEle] X
=

A ek ey AVl A R

Y fFaAdwe st st oy, faAdelA effect7t BolFow o
= a3t thFst AR additiveEH = B, webd X gAREo R g3y s)
AA &8 Oil(Hexanes ) 3Akstedo] $-38 EATOlA ARAE &
e AAEAT
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wEATE Bt FEAS 7HA L 9= Hexane % EA layerg 7FA3L

FEste] olelel 6709 subfractiond At}

<
il

Column chrymatograph

¥ 3—7. Hexane ¥ EA layer=9 subfraction® 3¥2k3} &3}

Name ORACee value DPPH ICso (ug/ml)

Total 1.419 24.9

H1 1.860 60.58

H2 1.470 23.21

= 2.133 30.41

E2 1.716 190.35

E3 1.147 130.35

E4 0.541 27.23

olF oA FgitsteAdo] 71 3 E2AaREoRYE B BEEE dlo] A
2g s,
Column chromatography-% silica gel2 Kiesel gel 60(Merck, Darmstadt,

Germany)< octadecyl silica(ODS) gel LiChroprep RP—18(Merck,
Darmstadt, Germany)< AF&3}3 T}

Thin layer chromatography(TLC)+ Kieselgel 60 F254¢F RP—18 F254S

S ARESER A, TLCAS 54 HAEFol= UV lamp®t 10% aq. H2S04E AR
st Alge] FE23 84 AFES f7] Sulle UG sET A g ALl A Al
Akl 19 A oFS A3 T Nuclear magnetic resonance(NMR) spectrum-

Bruker Avance II 400(Buker Biospin, USA)°%. & =743}t
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a,B—amyrin® 7. 7= (Chrysanthemum indicum) Az thalA, 70%

aqueous EtOHZE 24X 7MW 338111, o2 7kels=38le], 120g9 EtOH =
= 2k
[e]

55 Itk o] FEFES 1LY 50% MeOH F&9doz desta, Fd
(1L*X3)2] n—hexane® &njFujF=< 3} T}l n—hexane 8-S 75531

10.9¢S dglow, G2HEF ¥ A

G2H¥-& (9.5g)<= silica gel (Si02) column chromatography (cc, ®6.5<35cm,
n—hexane—EtOAc = 14:1>10:16:15:1—4:1) & AA|s}o] 167]9] 85 A
THG2H-1~G2H-16). $lellA folxd G2H-7(1g)ell wisiA, Si02 cc (P
6.5<35cm, n—hexane—EtOAc = 20:1—16:1—14:1)& A8l 67]9] £3
(G2H=7-1~G2H=7-6)& AATE °] Follr GZH-7-32 (618mg)el tha}
o], 40ColA 5mLe] CHCI3o.2 o], HH3] 2A3|uA, 4 F&e MeOH
2 718k, Mo AAE A= EZ S filter paper (Whatman, USA)=Z &
031 o5 GZH-7-3c2 WAslth. elal, oS Eopd FehESste],
G2H-7-3f (418mg)E At G2H-7-3fc] sty ODS cc (P3X13 cm,
MeOH-H20 = 4:1-9:1)F AAJste] 1270¢] 2] (G2H-7-3f—1~G2H-7-3f~12)
S ARk G2H-7-3c9 G2H-7-3f—12% Kieselgel 60 F2542] TLC plate®l
n—hexane—EtOAc (7:1)3} RP—18 F254S¢] <4 TLC plateo] MeOH—H20
(12:D)& ¥jal FA8) 2 23, 543 sgE=E gAFla, oj&o] st

NMRS SAsto] & 2y}, #d3 ez F224 w0

o]5°] NMR +ZE4 Z¥ ursane skeleton® a—amyrin@} oleanane
skeleton®] RB—amyrin®] Z+ZF 69:319 H|EZE mixtureNEHZ EA43=

triterpenedFE=E TFRFHAEHATE olo] gk NMR dataEs HE3S
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Table. 3-8. 13C-NMR chemial shifts of a-amyrin and B-amyrin in CHCI3
solution 1)2)3)

Cerhon g—amyTin Samyrin
C-1 34,687 38.516
c-2 27.153 27113
C-3 TH.HGY TH.EOY
C-4 38.714 38,718
C-5 55.103 55.103
C-6 18,285 18,285
c-7 32,850 42,405
C-H 38.911 39.693
C-& 47.621 47.542
C-10 36.745 46,845
C-11 3.2 23,451
C-12 124 328 121.644
C-13 1349.47H 145,077
C-14 41.968 41,602
C-15 26.538 26.070
C-16 27,804 26.851
C-17 33.668 32.583
C-18 58.957 47,122
C-149 39.580 46.731
C-20 38,524 31.005
C-21 31,188 34 A5H
C-22 41.462 A7.072
C-23 28075 28024
C-24 15.600 15.43H
C-25 13.621 15.562
C-26 16.78H 16.724
C-27 23.208 25,9348
C-28 28,695 28,348
C-20 17.434 35,5300
C-30 21.36H 23,637

1) Knight, S. A., Org. Magn. Reson. 6, 603 (1974)
2) Seo, S., Tomita, Y., and Tori, K., Tetrahedron Lett. 16(1), 7 (1975)
3) Kang, S. S., Kor. J. Pharmacogn. 18(3), 151 (1987)
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Chrysanthemum indicum (1 kg)
l T0% ag. EOH (24 hours x 3, rt.)

EtOH . (120 g)
| n-haxana’50% ag. MaOH

l

G2H fr. (10.8 g) rasidus

510y column chromatography (oc)
n-hexana-EDAC = 14:7, 1001, 81, 5:7, 4:1

578 9 10 111213141518
(1g)

i
[pp—
f —
—
i —

5i0= co
n-haxang-EtDAc =201, 16:1, 14:1 il |

12 34 5878
{618 mag)

racrysialization {CHCH-MaOH)

Serystal ar
[131.2 mg) {4182 mg)

actadssyl Si0L (RP-18) oo
MaOH-H,0 =4:1, 8.1

I
1 23 456 T8 8 101112

|_J [120 mg)

Fig. 3-13. Isolation procedure of a—-amyrin (ursane skeleton) and B-amyrin
(oleanane skeleton) with phytol and sesamin from the n-hexane fraction of

mud Chrysanthemum morifolium.

-2y A-amyrin
BU% 31%
from tha intagral of 1H-NMR from tha intagral of TH-NMR

Fig. 3-14 . The chemical structures of a—-amyrin (ursane skeleton) and B
—amyrin (oleanane skeleton) from the n-hexane fraction of mud

Chrysanthemum morifolium.
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Fig. 3-15 . The NMR spectrum of a-amyrin (ursane skeleton) and B-amyrin
(oleanane skeleton) from the n-hexane fraction of mud Chrysanthemum
morifolium.
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Fig. 3-16 . The NMR spectrum of a—-amyrin (ursane skeleton) and B-amyrin
(oleanane skeleton) from the n-hexane fraction of mud Chrysanthemum

morifolium.
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Fig. 3-17 . The NMR spectrum of a-amyrin (ursane skeleton) and B-amyrin
(oleanane skeleton) from the n-hexane fraction of mud Chrysanthemum

morifolium.
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Fig. 3-18 . The NMR spectrum of a-amyrin (ursane skeleton) and B-amyrin

(oleanane skeleton) from the n-hexane fraction of mud Chrysanthemum
morifolium.
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3. =3 AA LY ARPE AT

]

BHEALE Botol ofdle] FHRE AEA

kel

o2 stof gEe S8kl

A

Camphor(99.8%), Bornyl acetate(96.9%)

FRFERT AU BEE T AH ABYRS Agdte] BAHYD
Camphor 6.25%, Bornyl acetate 0.5%7} &A% git}.

HPLC condition

System Shiseido nanospace SI-2

Detector DAD

Column C18 (4.6%250), ACE 5um

Mobile phase ACN : 10mM H3PO4 = 35:65

Flow rate 0.7mL/min

Column temp 37C

Camphor y = 24631x - 0.8617 Bornyl acetate y = 2.4138x - 0.B413
R® = 0.8066 R* = 09685

i _7— 350
350 p———— e sin
300 =
2 250
250 ="
/ 3 200
L]
200
ey
a 150

100

400 =

peak area

50 100 150 200 50 100 150 200
s : : 1 Sy
conc {ug/ml} conlug/ml)

Sample Camphor peak | Bornyl acetate C‘amphor Bor{lyl acetate
area peak area F(%) (%)
309.77509 24.02539 6.20 0.51
oil 314.31754 23..27312 6.29 0.49
3wk 6.25 0.50
ext ND ND
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1. S8t AALd 233 47

Aol a3 FEZS 100kgs skl AFAEE Al
sttt FE=3) 100kgs SFT 2®HES AR&ste] 2A43F &5
. 5 8 3le] Essential oil 50mL¥}, L A3F SHF 200kg
. 30% 1,3 butylene glycols F3to] 95T A 22X+ F=3}
505 da AFE AT 3U3t WA g ste] A7
0.8um ZHE Abgste] A AT} ojwf 1 FFS A A5

Su 1.0%9S AsF5 3 o] F WHA| 2 phenoxy ethanols A E]slo] A

11
rﬁ
o|
Hu
il

&

[\l

2 2

‘ =zl ‘

- s Y : 57+ ~H
Essential Qil ZHE25}:100Kg
50ml R — 120C~4
2AIZFER
= A
o TI T

200Kg 30% 1,3BG 300Kg S04

1.04m,0.8 tm O 2}

s

‘{ /\—'<£‘ PE 0.4%
Hl=ol
0.2m ZE

a9 3-19. =35F=%E Pilot 534

=&
Specll’lcatlon =0l




Essential 0il®] 7 carrier oil& AF&3to] #HE 200mLe o ¥S 53}
wnow eAdr FFTe 4 WH-AE phenoxy ethanol & #2383l
Aofde LUS 7HESE =5 7HESAI = Poly oxy ethylenes 2] 3ho
HET 24T SHTE TEC] WATh

S5RT Essential Oil
200K g 50ml
Ui Hl = Dillution
Carrier Oil : LP 150ml

< # PE 0.4% J‘*-«/L
Essential Oil
IIESHI A 2] 200ml
L',L POE9tridedyl ether
0.3%

1.04m, 0,8 gm O 1}

sential Qil O]
S 190Kg

sential Oil O] Essential Oil
ST 190Kg 200ml
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(ZyermaL gl

SPECIFICATION
e ESFT
Analytical Tests Specifications
INCI Name Chrysanthellum indicum Ext.
Description Transparent Liquid
Odour Typical
pH 4.5 8.5
Refractive inde x(20°C) 1.320 ~1.360
Specific Gravity(d20/20) 0.980~1.020
Ide ntification
-1) Saccharides aalp o
Heavy Metals = 10 ppm
Arsenic = 2ppm
Microhes = 100 cfilmb

Approved by : L7_ W (YOO”

5-6 Bangea-ri, Murnmak-enp, Worju-si, Gangwon-do, South Korea Tel, +82 33 732 T561~2 Fax. +82 33 132 1563
Attp: iwww.dernalah. co.kr info@dermalab.co.kr

% 3-25. FEFI F/HT9 Specification
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C/ Dermal ab
> i) cioig

SPECIFICATION
& ==2l Essential (il
Analytical Tests Specifications
INCI Name Chyrzanthellum indicum Ext.
Description Light YVellow ~ Vellow liguid
Odour Typical
Refiractive index(20C) 1.430 ~ 1 .470
Specific Gravity(120/20) 0,930 ~ 0970
Heavy Metals = 10 ppm
Arsenic = Zppm
Microhes = 100 cfmd

Approved by : j- W ()_/00 H

5-6 Bangye-ri, Mnanak-eup, Worju-si, Gangwon-do, South Korea Tel +82 33 732 T561~2 Fax. +82 33 732 7563
Atpriveww. dennalab.co.kr info@ dermalab.co.kr

a9 3-26. FET3 o Ald Y] Specification
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{:’y ST 4 -
Cu Det md;,,l.:-f,l_.t,f

EEX2 Extract
Analytical Tests Specifications
INCI Name Chrysanthellum indicum Ext.
Description Brown ~ Dark Brown Liguid
Qdour Typical
rH 50 ~7%0
Refractive index(207C) 1355~ 1395
Specific Gravity(d20/20) 1.000- 1.040
Identification
-1 Baccharides e e
-2 Triterpenoids 228
-3) 3aponins 2l
-4) Tanning oAl A
-5) Amino acids APH
Heavy Metals = 10 ppm
Arsenic = 2ppm
Microbes =100 cfis‘mb

Approved by : j (W Q/O()n

5-6 Bangye-ri, Munmak-eup, Wonji-si, Gangwor-do, South Korea Tel +82 33 732 75671~2 Fax. +82 33 732 7563
http:ivwww. dennalab.co.kr infoill dermalah. co.Rr

a7 3-27. 3ET3 FEFE29 Specification
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Polyacrylate 13 & Polyisobutene & Polysorbate 20 S HA 0.50
3 e 4% =5
Arachidyl Alcohol & Behenyl Alcohol & Arachidyl Glucoside - 3}A 2.00
Glyceryl Stearate & PEG-100 Stearate f3HA 0.50
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o] 4ol A3E Hol New Zealand WhiteZ] E7|ol| ol FEZF=
o] WpAge 23 9w AHE 6] ojuF AFHE FREA i Ao
Uelgtorn, mEla 2 AlgdEAL A4 229 Aew ggdn
O ANgZd=

E 3-11. AAF € 4444
SUMMARY OF MORTALITY AND CLINICAL SIGNS
Material : C-BuOH SEX : MALE
No. of rabbits Mortality Clinical signs
6 0/6® No gross finding

d No. of dead animals/No. of tested animals
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® 3-12. IRASAHE ANEEH

RESULTS OF SKIN REACTION

Material : C-BuOH SEX : MALE
Sites Control site Test site
Erythema Erythema
Change Edema Edema
& Eschar & Eschar
Phases Intact Abraded| Intact Abraded| Intact Abraded | Intact Abraded
(hours)® 24 72 | 24 72 |24 72 |24 72 |24 72 24 72 24 72 24 72
Animal No.
1 0 O 0 O 0 O 0 O 0 O 0 O 0 O 0 O
2 0 O 0 O 0 O 0 O 0 O 0 0 0 0 0 O
3 0 O 0 0 0 O 0 O 0 O 0 O 0 O 0 0
4 0 O 0 O 0 O 0 O 0 O 0 O 0 O 0 O
5 0 O 0 0 0 O 0 O 0 O 0 O 0 O 0 0
6 0 O 0 O 0 O 0 O 0 O 0 O 0 0 0 O
Mean 0 O 0 O 0 O 0 O 0 O 0 O 0 O 0 O
Score
SMean 0 0 0 0
Score
Total 0 0
PHI)) 0 0

¥ Time after topical application
b) . SR .
PII (primary irritation index)
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Table 1-1. Mortality of Nales.

Table 1-2. Mortality of Females.

13 T4
1600 2000

5

C: Control growp, T1: Extraction of mud Chrysanthemum 1024mg/kg(day) medication group, T2: Extraction of mud Chrysanthemum 1280mg/kg(day) medication growp, T3:
Extraction of mud Chrysanthemun 1600mg,kg (day) medication group, T4: Extraction of mud Chrysanthemum 2000m¢/kg (day) medication group,

Table 2-2. Clinical signs of female |CR Mice with Acute Toxicity.

armal

abnormal

C; Control grow. T1: Extraction of mud Chrysanthemum 1024ng/kg(day) medicat ion group, T2; Extraction of mud Chrysantheaum 1280mg/ke(day) medication growp, T3;
Extraction of mud Chrysanthemum 1600mg/kg (day) medication group, T4; Extraction of mud Chrysanthemum 2000mg/kg (day) medication group,
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Mud Chrys anthemum Treated Group (Male)

40.0
7 30 ——V.C
) —
2
2300 — ™
2
% T3
g 250 —*—T4
20.0

0 1 3 7 14 DAY

fig3—29. Mean of body weight changes of ICR mouse(male) orally treated with
SsangHwaTang in Acute Toxicitiy(¥p<0.05)C; Vehicle control group, T1;
1024mg/kg(day) administerd group, T2; 1280mg/kg(day) administerd group, T3;
1600mg/kg(day) administerd group, T4; 2000mg/kg(day) administerd group

M Gysanthemum Treated Gaup (Fenrdle)
350

—+-VC

Tl
g
3

-+ T4

0 1 3 7 4 pay

fig.3—30 Mean of body weight changes of ICR mouse(female) orally treated with
SsangHwaTang in Acute Toxicitiy(#¥p<0.05)C; Vehicle control group, T1;
1024mg/kg(day) administerd group, T2; 1280mg/kg(day) administerd group, T3;
1600mg/kg(day) administerd group, T4; 2000mg/kg(day) administerd group
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3. RESS & 4 54 A3

FAE s flste] B o] 83 AysdAEs A

Table 1. Mortality and clinical signs in male rabbits

No. of anim

Table 2. Bodyv veight changes in male rabbits

HEAN

0.045

Table 3. Redness & crust formation In male rabbits

T FORMAT TN
STUDY: O7-BL-0780 SEX: MALE

Contral s

* No. of animals
a) Grades are fol lows: 0; Mo redness, 1; S|ight Redness, 2; Miid Redness, 3; Severe Redness, 4; Very Severe Redness, crust formation
b) Observed crust formation
Table 4. Edema in male rabbits
EDEMa,

CETUDY : O7-BL-O7EN SEX: MALE

Normal

* No. of animals
b) Grades are fol lows: 0; No Edesa. 1: VeryS|ight Edesa, 2; $light Edema, 3: Mi|d Edema (=1am), 4 Severe Edema (> fam)

84



Fig 3-31. An example of skin reaction at 24 hours after treatment

with test article (left; abrasion, right; normal)

Fig 3-32. An example of skin reaction at 48 hours after treatment

with test article(left; abrasion, right; normal)

85



Fig 3-33. An example of skin reaction at 72 hours after treatment
with test article(left; abrasion, right; normal)
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erotom (Table 3—14), So]& w3k

AL EE W AAdSAY] B
A Fofto| Al A A 7F TEE A
AN E FEEA Gt (Table 3—15).
A =3t
e AENA Fo]gEao oA de=
(Table 3—16).
- 5ot

b
L

s

H A ek AdtH(Table3—17).

s o2 Aujste] 1 o]Fo] HHY

Ao dyA o ©]

o olEVA T 7T
7154 sdEo g Aol &

@3] Fo] HAAFA HagHFa (2000 mg/kg), 75X (1000 me/kg),
T

A= (500 mg/kg) B SR RS Fo] 1443 w3
oA izl HlE fFelA e Wiy HAb B
A w20 oA FESSE FEE LDsoat
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Table 3-14. Mortality of the mice orally treated with loess
chrysanthemum once
D Hours after administration Days after administration Final
ose  No. of
Sex (ng/ke) . mortalit
mice
ne/ke 9 3 4 5 6 3 6 10 11 12 13 14 y
Male Control 5 o o o0 0O O O 0 O O 0 0 O 0 0/5
500 5 o o 0 O O O 0 O 0O 0 0 o©° 0 0/5
1000 5 o o 0 O O O 0 O 0O 0 0 o©0 0 0/5
2000 5 o o 0 O O O 0 O 0O 0 0 o©0 0 0/5
Female Control 5 o o o0 0O O O 0O O 0O 0 0 o0 0 0/5
500 5 o o 0 0O O O 0O O 0O 0 0 O 0 0/5
1000 5 o o 0 O O O 0 O 0O 0 0 o©0 0 0/5
2000 5 o o 0 0O O O 0O O O 0 0 0 o0 0/5
Table 3-15. Clinical signs of the mice orally treated with loess
chrysanthemum once
. Days after administration
Dose Clinical
Sex .
(mg/kg) signs 0 1 2 3 4 5 6 7
Male Control NAD 5 5 5 5 5 5 5 5
500 NAD 5 5 5 5 5 5 5
1000 NAD 5 5 5 5 5 5 5
2000 NAD 5 5 5 5 5 5 5
Female Control NAD 5 5 5 5 5 5 5
500 NAD 5 5 5 5 5 5 5
1000 NAD 5 5 5 5 5 5 5
2000 NAD 5 5 5 5 5 5 5
NAD : Not abnormalities detected
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Table 3-16. Body weights of the mice orally treated with loess
chrysanthemum once

Days after administration

Sex Dose Numtfer
(mg/kg) of mice 0 7 14
Male Control 5 Mean 33.8 36.1 38.5
S.D. 2.82 2.18 2.33
500 5 Mean 33.8 36.9 41.0
S.D 1.82 2.19 1.88
1000 5 Mean 31.0 38.3 41.4
S.D. 0.65 2.84 2.94
2000 5 Mean 33.5 36.6 40.2
S.D. 1.96 1.05 0.85
Female Control 5 Mean 32.0 36.2 37.1
S.D. 1.66 1.93 1.54
500 5 Mean 32.5 35.0 37.4
S.D. 1.82 2.95 1.63
1000 5 Mean 33.6 35.9 38.8
S.D 2.42 2.29 1.42
2000 5 Mean 33.6 37.2 38.9
SD 2.44 2.31 1.88

S.D. : Standard deviation
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Table 3-17. Gross findings of the mice orally treated with loess

chrysanthemum once

Incidence of gross findings

Male Female
Dose(mg/kg) Control 500 1000 2000 Control 500 1000 2000
No. of
mice 5 5 5 5 5 5 5 5
Items
Adrenal gland
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Brain
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Heart
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Liver
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Kidney
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Spleen
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)
Testis
NGF 5(100%)  5(100%)  5(100%)  5(100%)
Ovary
NGF 5(100%) 5(100%) 5(100%)  5(100%)
Thymus
NGF 5(100%)  5(100%)  5(100%)  5(100%) 5(100%) 5(100%) 5(100%)  5(100%)

NGF : No gross finding, (

Percent of no

92
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Table3-18. Mortality and clinical findings

No. of animals Mortality (%) Clinical findings

6 0 No clinical finding

Table 3-19. Body weight changes

(Unit; Kg)
Day after treatment
0 1 2
Mean 2.65 2.70 2.64
S.D. 0.308 0.209 0.187
N 6 6 6
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Table 3-20. Redness & Crust formation of the Application site

Intact Abraded
Grade 0 1 2 3 2 3 4
24
N 3 3 0 0 1 0 0
) rs
Test site 79
6 0 0 0 0 0 0
hrs
24 6 0 0 0 3 0 0
Control hrs
i 72
site 6 0 0 0 0O 0 0
hrs
*No. of animals
¥ Grades are follows :
Reaction Grading
No redness 0
Slight Redness 1
Mild Redness 2
Severe Redness 3
Very Severe Redness 4
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Table 3-21. Edema of the Application site

Intact Abraded
Grade 0 2 3 2 3 4
24
N 6% 0 0 0 0 0
) rs
Test site 79
6 0 0 0 0 0
hrs
24 6 0 0 0 0 0
Control hrs
i 72
site 6 0 0 o 0 0
hrs
*No. of animals
¥ Grades are follows :
Reaction Grading
No Edema 0
Very Slight Edema 1
Slight Edema 2
Mild Edema(= 1 mm) 3
Severe Edema(> 1 mm) 4
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Table 3-22. Primary Irritation Index

Test site Control site
Redness, Redness,
Response . Edema . Edema
Crust formation Crust formation
Application
. Intact Abraded Intact Abraded| Intact Abraded Intact Abraded
site
Time
24 72 24 72 24 72 24 T2 |24 72 24 T2 24 T2 24 72
(hours)
Total 3 0 7 1 0O O 0O 0 0 0 9 1 0 0 0O O
Mean 0.5 0.0 1.2 0.2 0.0 0.0 0.0 0.0{0.0 0.0 1.5 0.2 0.0 0.0 0.0 0.0
Sum 1.9 1.7
P.IIx* 0.5 0.4
P.II*x = Sum/4
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Disodium EDTA ol AA|  0.02

Glycerine 8 5.00

Sodium hyaluronate H7HA 0.01

Butylene Glycol 9L 3.00

Polyquaternium-51 ARE7E A A 0.10

Polyacrylate 13 & Polyisobutene & Polysorbate 20 SHA 0.50

3 A 4% =5

Arachidyl Alcohol & Behenyl Alcohol & Arachidyl Glucoside 34 2.00

Glyceryl Stearate & PEG-100 Stearate F3HA 0.50

Pentaerythrityl Distearate - 3HA 0.50

Cetearyl Alcohol 3} A 2.00

Shea Butter A 7HA 0.10

Butyrospermum Parkii o) 1.00

TCG-M oy 9.00

Isohexadecane L4 2.00

Cyclomethicone L4 3.00

Dimethicone oy 0.30

Tocopheryl Acetate FAE 3L A| 0.20

Phenoxy ethanol HEA 0.30

Fa AR £ 4
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2t B7HE

(1) =<4 % 7F (SCORAD Index)
SCORAD Index+= “Consensus report of the European task force on

atopic dermatitis. Severity scoring of atopic dermatitis. The
SCORAD index. Dermatoloy, 1993;186:23—31."l] 2] A3}o] A A5} T}

(2) olmA &9

HHARLE APy APEE & (F)SOMETECHY] 95 &3dA =
o] DCS—104T 2 Y=t A g 7hdg D-80S AF&35} .

AF=EAH EXE 45 $2] SCORAD IndexE H| L33t}

Table. 3—23 Change of SCORAD Index between baseline and after 4 weeks

Control gro Experimental gro
aroup pert 80U 1o tal (N=28)
SCORAD Index (N=13) (N=15)
Mean*S.D Mean*xS.D Mean*xS.D
After 4 weeks 23.08%£4.80 20.00£5.35 21.43+£5.25
Baseline 26.15+5.06 27.33+4.58 26.79%+4.76

Ze EX A 26.15%5.06%, =X 475 23.08+4.800.% A4, AT
ol HGA (F85FEE )9 49 =324 27.33£4.58, =X 45F 20.00£5.35
o2 fasiivh 2wy APT BF o4 e Aas vEiiey, 49
wol tizwel wls) wg- o] Al e
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(1) SCORAD7] =A%
b BRGFBA Bz REAL G

(b 79 AR Bt

(2h) B7HE Score (W S-FobAth 4, thaFolAtt 3, WEo|t} 2,
sekalAl ke 1, &u7t $lrh 0)

-l e, TR, MY AZRYE, A8g R AAAE

’

9z FHSEHNE AR 990506 —XXXXXX A9 OO0

1. ¥A (F344 HGr7kE 13527 F7h) 20083 129 119

1) 79 1A w2 HIF (19 ~ 29)

2) dA o=y £  w¢AE 100d, TAHE S50HCE gt 105 I =

B7k (50 A ) A ofEy F9 AxIEG H 7d

Ao 2 AP vig o

3) & tiete] 79 FASE WUl viEYth BE FUMEEE 09
Lolitt 47, HA& Fopxtd 37, HEolty 27, wokstA ol
14, a37F glt 04

—7be sk Al (2 A), 1494 (1 A), 2144 (0 A), 2894 (&)

—FW AR o 7dA: (2 F), 149 (1 F), 2144 (0 F), 28¥A: ()

R AE 7R (2 ), 1494 (1 3), 21494 (0 3), 28¥A4: ()

AR 7hAl (2 ), 14YA: (1 F), 2194 (0 FH), 289A: ()

-9 5 R Am s 7EA (2 3), 1494 (1 4), 2194 (0 ), 28¢A: (&)
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Table 3-24. Differences between the Corneometer data (arbitrary units) of
the treated and untreated sides of the guinea pigs
Skin moisturization

Group Day 1 (1st) Day 2 (2 nd) Day 3 (3 rd) Day 6 (4 th)
G1 9.63 + 4.98% 14.38 + 3.44 7.95 + 2.40 6.95 £ 7.06
G1 12.38 £ 2.34 13.78 £ 6.40 11.92 = 5.40 13.77 £ 3.87
a) Corneometer data of left side-right side. Each value represents
Mean=+SD.

G1: Comparison article (Z0H1, n=6

( )
G2: Test article (2E=23t ==H+20H, n
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Figure 3-40. Differences between the Corneometer data (absolute value) of the
treated and untreated sides of the guinea pigs. Each value represents
Mean=£SD.

G1: Comparison article ( )
G2: Test article (2E=3 FTEH+E0H, n=6)
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Figure 3-41. Differences between the Corneometer data (relative value) of the
treated and untreated sides of the guinea pigs. Each value represents
Mean=+SD.

G1: Comparison article (201, n=6)
G2: Test article (2E=2% =T=H+E0, n=6)
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Appendix 1. Individual Corneometer data (day 1)

INDIVIDUAL MOISTURE VALUE

STUDY: 08-GE-542N SEX: MALE
GROUP : G1
Comparison article
Animal
No. 1 2 3 4 5 6
Measurem L- L- L- L- L- L-
ent R L R R L R R L R R L R R L Rl R L R
1 st 2 11 9 3 10 7 17 6 2 8 6 3 8 5: 3 22 19
2 nd 2 12 108 6 8 2 2 8 6 2 11 9 4 13 9; 3 23 20
3rd 3 1C 7 3 8 5 1 8 7 2 10 8 6 13 7: 3 25 22
4 th 3 11 8 4 10 6 2 5 3 2 12 10i 5 12 7i 4 24 20
5 th 2 11 9 4 1M 7 2 7 5 2 10 8 5 10 5¢ 3 22 19
6 th 2 12 108 3 9 6 2 7 5 2 12 10; 5 14 9: 3 21 18
7 th 3 11 8 3 156 12: 2 6 4 2 16 14: 7 13 6i 4 26 22
8 th 3 11 8 4 12 8 2 7 5 2 16 14: 7 14 7 4 16 12
9 th 3 1C 7 5 13 8 2 8 6 3 14 1 3 13 10: 3 22 19
10 th 4 11 7 4 16 12¢ 2 8 6 3 14 1 3 13 108 4 26 22
MEAN 8.3 7.3 5.3 10.1 7.5 19.3
SD. 1.2 3.0 1.2 2.6 1.9 2.9
GRAND TOTAL: 9.63 + 4.98
INDIVIDUAL MOISTURE VALUE
STUDY: 08-GE-542N SEX: MALE
GROUP : G2
Comparison article
Animal
No. 7 8 9 10 11 12
Measurem L- L= L- L- L- L-
ent R L R R L Ri R L R R L R R L R R L R
1 st 5 18 1383: 5 12 7: 1 12 11 2 12 10 3 11 8 3 23 20
2 nd 4 19 15: 5 14 9: 1 11 10: 3 13 10 4 14 10{ 2 16 14
3 rd 519 14: 5 14 9: 1 11 10: 2 15 13 4 14 10¢ 3 17 14
4 th 5 20 15: 6 11 5: 1 14 13: 2 15 18 4 14 10{ 4 18 14
5 th 5 22 17: 7 17 10 1 12 11 3 12 9 4 14 10: 4 19 15
6 th 5 18 13: 6 15 9: 1 14 13: 3 17 14 3 16 13¢ 5 19 14
7 th 4 17 13: 8 16 8 2 15 13: 2 19 17 4 17 13:¢ 5 17 12
8 th 7 19 12: 7 17 106 1 183 12 3 23 20 4 18 14:¢ 5 18 183
9 th 9 23 14: 4 15 11 2 11 9 3 22 19 5 18 183¢ 5 19 14
10 th 3 21 18: 5 15 10 2 12 10i 3 19 16 5 16 11 3 19 16
MEAN 14.4 8.8 11.2 14.1 11.2 14.6
S.D. 1.9 1.8 1.5 3.8 1.9 2.2
GRAND TOTAL: 12.38 + 2.34
R: Right, L: Left (Continued)

125



Appendix 2. Individual Corneometer data (day 2)

INDIVIDUAL MOISTURE VALUE

STUDY: 08-GE-542N SEX: MALE
GROUP : G1
Comparison article
Animal
No. 1 2 3 4 5 6
Measur
ement R L LR R L lI-Rf R L L-Ri R L LR R L LR R L L-R
1 st 1 14 13: 2 12 10 2 11 9 2 11 9 4 11 7 3 14 11
2 nd 1 16 15i 3 18 15 4 17 13:¢ 2 12 10 3 15 12 2 13 11
3 rd 1 24 23¢ 3 18 15 3 13 10:i 2 14 12 3 17 141 3 19 16
4 th 2 26 24: 3 18 15 4 16 12: 2 12 10: 4 15 11 3 19 16
5 th i 18 17: 3 20 17 3 16 13 1 14 13: 4 16 12: 3 23 20
6 th 2 17 15: 4 20 16 3 14 11 1 14 13 3 17 14: 3 22 19
7 th 2 21 19: 5 19 14 4 13 9 2 16 14; 3 18 15i 3 25 22
8 th 3 283 20 2 22 20 6 14 8 2 15 13 3 18 151 3 23 20
9 th 2 26 24: 3 18 15 5 13 8 2 183 11 4 17 131 3 24 21
10 th 3 20 17:¢ 3 19 16 5 15 10: 2 11 9 4 19 15: 3 25 22
MEAN 18.7 15.3 10.3 11.4 12.8 17.8
3.D. 4.0 2.5 1.9 1.8 2.5 i 4.2
GRAND TOTAL: 14.38 + 3.44
INDIVIDUAL MOISTURE VALUE
STUDY: 08-GE-542N SEX: MALE
GROUP : G2
Comparison article
Animal
No. 7 8 9 10 11 12
Measurem
ent R L L-RR R L LR R L LR R L L-§ R L LRl R L LR
1 st 2 22 20: 6 15 9 114 183: 1 14 13 6 15 9 3 18 15
2 nd 1 20 19: 8 16 8 118 17:¢ 1 11 100 6 10 4 2 21 19
3rd 2 21 19¢ 7 15 8 117 16: 1 11 100 6 13 7 2 20 18
4 th 121 20 6 12 6 117 16:¢ 1 10 9¢ 6 12 6 2 24 22
5 th 1 24 23¢ 7 16 9 117 16:¢ 1 10 9: 7 15 8 1 25 24
6 th 121 20 7 17 10¢ 1 20 19:¢ 1 10 9:i 7 11 4 2 23 21
7 th 2 22 20i 8 12 4 2 14 12¢ 1 10 9i 6 16 10: 2 28 26
8 th 2 23 21 7 12 5 117 16: 1 10 9: 7 14 7 2 29 27
9 th 2 21 19 9 15 6 121 20: 1 13 120 7 15 8 2 24 22
10 th 2 22 20: 7 16 9 121 20 1 11 10; 7 16 9 2 23 21
MEAN 20.1 7.4 16.5 10 7.2 21.5
S.D. 1.2 2.0 2.7 1.4 2.0 3.6
GRAND TOTAL: 13.78 + 6.40
R: Right, L: Left (Continued)
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Appendix 3. Individual Corneometer data (day 3)

INDIVIDUAL MOISTURE VALUE

STUDY: 08-GE-542N SEX: MALE
GROUP : G1
Comparison article
Animal
No. 1 2 3 4 5 6
Measurem L- L- L- L- L- L-
ent R L R R L R R L R R L R R L R R L R
1 st 110 9 112 11 6 12 6 3 7 4 2 10 8 19 8
2 nd 11 10i 1 14 13: 5 11 6 3 8 5 4 11 7 18 7
3rd 111 10: 2 10 8 7 13 6 4 7 3 5 1 6 111 10
4 th 2 16 14 2 10 8 3 10 7 4 7 3 6 11 5 111 10
5 th 2 10 8 2 15 13: 5 11 6 2 8 6 5 10 5 111 10
6 th 1 10 9 3 16 13¢ 5 1 6 3 9 6 4 11 7 111 10
7 th 111 10: 1 11 10: 5 13 8 4 7 3 4 10 6 2 9 7
8 th 111 10: 1 10 9 4 1 7 3 8 5 5 13 8 1 9 8
9 th 112 11 2 12 10: 4 12 8 2 7 5 5 12 7 112 1
10 th 113 12: 2 13 11 5 14 9 3 7 4 4 11 7 19 8
MEAN 10.3 10.6 6.9 4.4 6.6 8.9
1.7 2.0 1.1 1.4
S.D. 1.1 1.2
GRAND TOTAL: 7.95 + 2.40
INDIVIDUAL MOISTURE VALUE
STUDY: 08-GE-542N SEX: MALE
GROUP @ G2
Comparison article
Animal
No. 7 8 9 10 11 12
Measurem L- L- L- L- L= L-
ent R L R R L R F L R F L R F L R R L R
1 st 119 18 3 15 12 1 13 12: 1 8 7 18 7 111 10
2 nd 2 21 19: 2 16 14¢ 1 10 9 19 8 17 6 112 11
3rd 2 19 17: 2 11 9 110 9 7 5 18 7 1 13 12
4 th 2 23 21 2 13 1 111 10; 1 9 8 17 6 112 11
5 th 2 24 22: 2 17 15:¢ 1 15 14:¢ 1 9 8 17 6 118 17
6 th 126 25¢ 3 10 7 112 11 19 8 1.8 7 120 19
7 th 2 25 23: 2 17 15: 1183 12: 1 7 6 17 6 121 20
8 th 2 24 22¢ 2 12 10¢ 1 11 10¢ 1 7 6 17 6 1 17 16
9 th 2 28 26¢ 2 14 12¢ 110 9 1 8 7 18 7 1 16 15
10 th 2 19 17: 2 13 11 111 10: 1 8 7 18 7 1 18 17
MEAN 21 11.6 10.6 7 6.5 14.8
sSD. 3.2 2.6 1.6 1.1 0.5 3.6
GRAND TOTAL: 11.92 + 5.40
R: Right, L: Left (Continued)
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Appendix 4. Individual Corneometer data (day 6)

INDIVIDUAL MOISTURE VALUE

STUDY: 08-GE-542N SEX: MALE
GROUP : G1
Comparison article
Animal ! :
No. | 1 2 3 i 4 5 6
Measurem
ent R L L-Ri R L L-Ri R L LR R L LR R L L-R R L L-R
1 st 8 20 12: 7 14 7 8 11 3 3 7 4: 18 11 -2 7 24 17
2 nd 10 16 6 10 14 4 6 10 4 2 10 8: 16 7 -9 10 25 15
3 rd 6 16 10i 7 11 4 7 11 4 3 6 3:i 15 9 -6 10 28 18
4 th 9 16 7 8 19 11 7 10 3 4 10 6 11 12 1 7 27 20
5 th 8 12 4. 11 24 13i 6 17 11i 4 7 3: 9 14 8 29 21
6 th 1213 1 9 11 2 9 15 6 5 6 1 8 15 7 7 30 23
7 th 5 17 12 19 12: 8 11 3 4 7 3:{13 7 -6 8 31 23
8 th 4 15 N 9 10 1 8 8 0 5 10 5: 19 16 -3 9 23 14
9 th 8 15 74113 23 10¢ 9 14 5 5 7 2110 10 O 7 24 17
10 th 6 18 12: 7 26 19i 10 10 O 6 7 110 7 -3 6 31 25
Mean 8.2 8.3 3.9 3.6 -1.6 19.3
SD. 3.8 5.7 3.1 2.2 5.0 3.7
GRAND TOTAL: 6.95 + 7.06
INDIVIDUAL MOISTURE VALUE
STUDY: 08-GE-542N SEX: MALE
GROUP : G2
Comparison article
Animal i ;
No. i 7 i 8 i 9 i 10 11 12
Measureent R L L-R R L L-R R L L-R R L L-R F L L-R R L L-R
1 st 7 28 21 2 19 17 5 16 11 2 10 8 2 14 12 6 16 10
2 nd 6 26 20 3 17 14 2 26 24 2 23 21 3 19 16 5 12 7
3 rd 5 27 22 3 17 14 3 19 16 2 16 14 3 19 16 5 13 8
4 th 4 21 17 2 20 18 4 15 11 2 10 8 4 20 16 4 11 7
5 th 5 26 21 2 13 11 4 20 16 3 17 14 2 25 23 5 13 8
6 th 3 19 16 3 14 11 3 28 25 2 14 12 5 19 14 5 9 4
7 th 5 22 17 3 13 10 3 17 14 4 22 18 3 13 10 5 9 4
8 th 6 23 17 6 15 9 3 18 15 5 10 b5 4 16 12 6 12 6
9 th 1C 23 13 4 18 14 2 20 18 4 283 19 4 21 17 6 12 6
10 th 6 24 18 5 19 14 3 14 11 5 21 16 6 18 12 4 12 8
MEAN 18.2 13.2 16.1 13.5 14.8 6.8
SD. 2.8 2.9 5.0 5.3 3.7 1.9
GRAND TOTAL: 13.77 + 3.87

R: Right, L: Left
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