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SUMMARY

I. Title

Development of anti—atopic dermatitis bioproduct using Cordyceps

II. The purpose and necessity of research and development.

Allergic or atopic dermatitis is caused by complex factors, such as seasonal, environmental,
and dietary causes. And sometimes, it takes severe effect to bring out an encumbrance to
social life. As the symptoms of atopic diseases are worsen then cured repeatedly because
of the environments or patterns of life, the development of anti—atopic drug is urgently
needed, which can remove fundamental causes of the disease.

Children comprise a large proportion of patients suffering from atopic dermatitis. So, most
important thing, when we develop the anti—atopic medicine, is safety and efficacy. In this
respect it has been accepted the development of drug from a herbal medicine or esculent
plants is more appropriate than synthetic medicine.

Therefore, the aim of our project is to develop a safe and effective anti—atopic functional

product from Cordyceps bassiana—derivated bioactive substances.

III. The contents and scope of research and development

Group A scope of research Contents
In vitro anti—atopic

activity and cellular |1. In vitro anti—atopic effect (Thl/Th2) test

molecules targeted study |2. In vitro anti-atopic effect (APC/mast cells) test

Group 1

of Cordyceps bassiana
Chemical, biochemical |1. Component characterization and exXtraction process

and pharmaceutical |improvement.

Group 2 |properties study of | 2. Separation of functional components and
Cordyceps bassiana | establishment of analysing method (structure analysis)
effective  fractions and |3. Toxic substance analysis and test method establishm

components ent
1. The inhibitory effect of Cordyceps bassiana on

o atopic dermatitis and preliminary clinical experiment in
The inhibitory effect of | .
] vivo
Cordyceps bassiana on ) ) )
) o 2. In vivo study of anti—atopic effects by extracts of
Group 3 |atopic  dermatitis  and ) ) )
o o Cordvceps bassiana : a study of difference in effects by
preliminary clinical )
] o making product
experiment in vivo o . ) ) ) )
3. Preliminary clinical trial of anti—atopic product using

Cordyceps bassiana




IV. The results of R&D

1. In vitro anti—atopic activity and cellular molecule targeted study of Cordyceps bassiana

A. In vitro anti—atopic effect (Thl/Th2) test

We first evaluated the suppressive effect of CBBF and CBEE on the secretion of
IFN-gamma and IL-4. CBBF and CBEE blocked the IFN-gamma release at all stimulus
conditions, while IL-4 secretion was inhibited only at Con A and LPS treatment conditions.
And also, we tested the effect of CBBF and CBEE on the production of NO, well-known
inflammatory mediator. CBBF blocked effectively NO release considering the effect on cell
viability. Then, we studied the cell to cell aggregation by CBBF and CBEE, CBBF
diminished cell to cell aggregation mediated by CD29, and CBEE decreased cell aggregation
induced by CD43 at 2 h. CBBF suppressed the phosphorylation level of ERK at 15 min,
CBEE suppressed the phosphorylation of p38 at 5 min. And, we studied whether CBBF and
CBEE blocked promoter activity of transcriptional factors which are involved in
inflammatory responses. CBBF dose-dependently reduced the promoter activities of AP-1,
NF-kB, and CREB. But, CBEE blocked only AP-1 and CREB promoter activities.

B. In vitro anti—atopic effect (APC/mast cells) test

Both CBEE and CBBF which were extracted from Cordyceps bassiana inhibited
transcriptional level of IL-12. So, we explored the release of TNF-a, PGE2, and NO which
are associated in histamine secretion. As a result, CBBF weakly decreased TNF-a
secretion at all concentration groups and dose-dependently reduced NO production, while
the release of PGE2 was up-regulated depending on the concentration of CBBF. CBEE and
CBBF did not affect the attachment induced by fibronectin. Based on our results, we
suggest that CBBF would regulate IL-12 through p38. We also observed that p38 inhibitor
can block the expression of IL-12, which supports our suggestion. And also we expect
CBBF might inhibit the STAT-1-induced IFN-gamma production by regulating JAK?Z2
phosphorylation. Additionally, CBEE exhibited inhibitory activity against translocation of p65
and c—Jun into nucleus. CBBF also blocked the translocation of STAT-1 and c-Fos.

2. Chemical, biochemical, and pharmaceutical properties study of Cordyceps bassiana
effective fractions and components

A. Component characterization and the improvement of extraction process.

-We analyzed the patterns of sugar included in each extract using HPLC. The ethyl
acetate extract and the butanol extract showed peak that retention time was slow and had
non-polar. Generally, Cordyceps bassiana has been extracted in water. So we compared
HPLC pattern of extract at 4°C and 100C with water fraction. There was no significant
difference between each fraction. Water fraction did not show polar components within O to
10 min. We analyzed fatty acid in total lipids of Cordyceps bassiana using gas

chromathgraphy. As a result, It was revealed that Cordyceps bassiana contains 80% of
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unsaturated fatty acid. We have sub-fractionated the aqueous layer of Cordyceps bassiana
to hexane, ethyl actate, butanol, and water extracts. We got 66.1g of ethanol extract from
360g of Cordyceps bassiana, and gained water fraction (63.796), hexane fraction (229%),
butanol (7.3%) and ethyl acetate fraction (7.3%6) from ethanol fraction, respectively. We
conducted acute oral toxicity test based on Korean Food & Drug administration toxicity
testing protocol to verify the safety of Cordyceps bassiana butanol fraction. As a result,
we confirmed Cordyceps bassiana butanol fraction with dose of 100 mg/kg was safe. The
soluble components of Cordyceps bassiana butanol fraction had a low solubility than
insoluble fraction, but it had a high solubility in Tween 80. Generally insoluble fraction can
be easily dissolved in diverse medium. It seems that a medium used in our experiment

was suitable for dissolution of insoluble fraction.

B. Separation of functional components and establishment of analysing method (structure
analysis)

- We extracted 533.7 g (17.8% vyield) of extract by 100% EtOH extraction from 3,000 g of
Cordyceps bassiana, 39.16 g (1.31% vyield) of white precipitate by cooling and 99.86
g(3.33% vyield) of pink crystal. Major extract was re—extreated by organic solvents such as
hexane, butanol and EA. As a result, we got 87.34 g(2.91%) of extract by hexane
extraction, 72.48 g(13.9%) of extract by butanol extraction, 1.18 g(0.04%) of extract by EA
extraction and 336.9 g(11.229%) of extract from H:O. Cordyceps bassiana sample, therefore,
1s considered safe material because this sample did not observed toxicological change and
lethality and it also had non-toxicity in 1000 mg/kg dosage. We set up a medicine
component of suitable external preparation of Cordyceps bassiana for atopy dermatitis
therapy and the process of manufacture for Cordyceps bassiana—containing cream. BuOH
fraction of Cordyceps bassiana inhibited expression of mushroom tyrosinase in dose

dependent manner and had non-toxic activity in MTT assay.

C. Toxic substance analysis and testing method establishment

-We estimated the anti—-inflammatory activity of Cordyceps bassiana extracts. First, we
investigated IC50 wvalue of each fraction. Hexan, butanol, and ethyl acetate extracts
exhibited IC50 values of 0.88 mg/ml, 0.34 mg/ml, and 0.6 mg/ml, respectively. Based on
this result, the buthanol extract (CBBF) was selected to identify its active components
using silica chromatography. We also conducted a series of experiments to demonstrate
anti—cancer and anti-inflammatory effects of CBBF. The most effective activity was
revealed in the extract which was prepared with 1009 and 90% of chloroform. We
re-segregated the primary extract into secondary fraction using silica chromatography, and
we verified that the latter conditions were able to show higher anti—cancer and
anti-inflammatory effects. As a result, 100-1, 100-2, 100-3, 100-4, 90-1, 90-2, 20, O had
anti—cancer effect, while 90-4 and 90-5 exhibited anti-inflammatory function. When we

analyzed the combined secondary fractions using HPLC and LC-MASS, we were able to
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identify a compound called beauvericin from the Cordyceps bassiana. So, we tested the
anti—cancer and anti-inflammatory activity of this compound. Unfortunately, beauvericin had
strong cytotoxicity, so we could not use it as an anti-inflammatory drug although it

displayed anti-inflammatory activity.

3. The mbhibitory effect of Cordyvceps bassiana on atopic dermatitis and preliminary clinical
experiment in vIVO

A. The inhibitory effect of Cordyceps bassiana on atopic dermatitis and preliminary clinical
experiment in vIVO

-The atopic dermatitis was relieved by CBBF-Ep treatment comparing with control group
in DNFB-induced atopic dermatitis model. In addition, we tested the anti-inflammatory
properties of Cordyceps bassiana using another dermatitis model: mite antigen—induced
dermatitis model. But, steroid which had been used as positive control in dermatitis model
didn’'t show effect against dermatitis in this model. So, we concluded this model is
unsuitable for atopic dermatitis model. And also we induced inflammation on the mice ear
skin with treatment of TPA dissolved in acetone, then the ears were assessed for

abnormalities, edema. We observed the decreased ear thickness and edama on ear dermis.

B. In vivo study of anti—atopic effects by extracts of Cordvceps bassiana : a study of difference
in effects by making product

- In atopy dermatitis group, there was an increase of the thickness of epidermis and
infiltrated deep dendrite in epidermis. Thus, the number of inflammatory cells infiltrating in
atopy dermatitis mice was increased. On the other hand, CBW-Es treated group was
suppressed in this features. Next, we treated CBW-Es lotion with Cordyceps bassiana
extract at affected area for 14 days after induced atopy dermatitis by treating 0.2% DNFB
three times (one time per 3 days). As a result, CBW-Es lotion has no effect on atopy
dermatitis symptoms induced by DNFB.

C. Preliminary clinical trial of anti—atopic product using Cordyceps bassiana

- We extracted CBWE on 7 step of extraction such as water extraction, filtration,
decompressed concentration, ethanol fractionation, centrifugation, decompressed
concentration, and lyophilization, and made 20 mg/ml concentration of CBWE-containing
lotion. In atopy dermatitis-induced condition, we mixed cream and 20 mg/ml CBWE and
treated the affected area two times a day for 14 days. As a result, atopy dermatitis score
was significantly decreased at 20 mg/ml CBWE lotion treated group compared with atopy
control group. We also observed pathological changes and mast cell infiltrating after
treatment of CBWE on affected area of atopy dermatitis. As a result, 20 mg/ml CBWE
treated group significantly decreased epidermal thickness, mast cell infiltration, and serum
IgE concentration compared with atopy control. Following these results, we tried a
preliminary clinical trial for atopy dermatitis patients by treating 20 mg/ml

CBWE-containing cream on affected area two times a day. As a result, after 7 days, 4
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patients had satisfactory effects and 3 patient had a little effect for atopy dermatitis

treatment. Finally, another 3 patients had no effect for atopy dermatitis.

V. Application plan of results

1. Research achievements

Research achievements
Traing Finding work . o
consultan public commerciali
Paper Patent human employ . study . .
t service relations zation
resource ment program
7 5 8 5 4 2 1 1

2. Application plan of results

- Group 1

1) We will try effective evaluation of anti-inflammatory effect by established screening
systems related to inflammatory responses. It is possible that our results are used as
control data for similar studies.

2) We will try effective evaluation of anti—atopic and anti-allergic effects by established
screening system related to allergic and atopic disease. It is possible that our results
are used as control data for similar studies. Furthermore, this research can applicate
to another research because we established the evaluation methods using in vitro and
In vivo atopic experiment models.

3) We confirmed inhibitory effects of Cordyceps bassiana—derived components in atopic,
allergic, and inflammatory conditions. In addition, we will readily make use of this
components for atopy/allergy treatment because we found that these compounds can
be targeted in a signaling pathway in atopy dermatitis.

4) Tt is possible for us to develop Cordyceps bassiana—derived products for atopy therapy using

Cordyceps bassiana—derived component screening and anti—atopic effect verification method.

- Group 2

1) We can easily apply active component of Cordyceps bassiana on various disease
such as atopy, allergy, cancer, and inflammation.

2) It is valuable that we evaluate various components by established method of
toxicity and efficacy.

3) Application of this study for increase of component solubility and a medicine in

manufacturing product.
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- Group 3

1) We can applicate a study of anti-atopic effects by another natural products besides
Cordyceps bassiana through established atopic disease mouse models.

2) It is wvaluable that we manufacture therapeutic products for atopic dermatitis
because atopy patients already tested cream containing Cordyceps bassiana derived
component.

3) We made trial product for treatment atopy disease using extract of Cordyceps

bassiana.
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3. HA-AE - ds) AN My 8 oE

A F- 3 A A+ HEY A T &
L OAAZ 1 Aded & 2 £4dnd
4%
2 SARAT WA MR Ea 9 EAE
5829 in vitro | A%
A1A A (gelEy A 2 |3 Thl/Th2 AE v/l duxa g3 2 F2d
AYXEA 34 Jd4+ |2 A5
4. B AX (FA) wAAd Awzxd g3 9 34
2 As
5 BE5x fEARY B4 B9 AT
L Szoze gopedl 4@y £8 9 FaAE
$AaT
2352 RARE 2 GURIAR UF B3R 24 2 GFENED
ANEDRA (2 Ane BorE g | o
Be4 9 Aokt |3 GolEy EHEE 9 Ave A4 AD (54
=417 §A5AR) )
4. 3ol 23 A A Aok EAAS (AYAH)
5. YolEy 7S AE/FaAlAEe 4 2 BA &y
Exa =0 i v
_ :};’4;};‘4 ﬂ;oé“z oHEs] falol B in vivo Yohd 55397}
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4, AApH AT e WHel &
TE | Ax ANt w9 Ao &
—Abo] E7Lel (IL-4/IFN-gamma) ¥4 4 #5947}
~dsuNEd B APgH )
2 In vitro 3oFEd |-adhesion molecule (integrins) &73% A %3 7}
Tty e SR EAER A (Syk/JAK) B xH S Ayt
~Transcription factor (STAT-1/GATA-3/ T-bet)
e s
-CBBF¢9] soluble fraction ¥ insoluble fractio®] &
Az Exxg v WEAAH AT
B L —dgotdA Ald (54)
2 X | Z=Z=I31%) o il Tl e =i =6
Vi longg | 1S TEES AR E g guse Aagay w497
= T ~98 EANY/EN/DEH 5AE
-HEAZXTY 9 9 IE AFAEEA
T2 FEE
ge] 37 olEY
A28 % asol A in-fgde] ©E  in vivo Aol AT
° lvivo AT okEy] |—FEEMzEAC WE in vivo B A0] A7
Tl wE 3
5 Aol AT
-Alol &7l Bu5 (IL-12/IL-3) A =47}
In vitro dolEy —FsT/EA (s|~ER) e AEFE 7}
a | ) —adhesion molecule 4% A &% 7}
A [APCmast cells) | 5 qaaua (Syk/MAPK) 4245 4 %37}
A —Transcription factor (STAT-1/NF-kB/AP-1) &4
5 H7t
- golEy A FEIEY 9 FE2E4
Nen AR -2t EsAdae] oA AlY
' T PeEEER A dudand o
2 | e | MEE (2 BAY A J:ﬂ} I e e "
Ve —H ZA| A
& (FEH) RR(ESAR) TEEA 9 AN A4
-EeAE 24 e
T2 FEE
ge] 37 olEY
PP asol  #As i -71g AALMzAd W2 in vivo &5 o] AF
° lvivo A AEs |-AES] ©WE in vivo o] AT
o 2 5 7
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7. ATFEE
In vitro ¥olE3D AYE Tdl FolEy $H ZA=Z A4y s @iy 5535+%
] BuOH¢} EtOH #3829 9% =4 fAYSTS A3

oA

(1) 2] M EFNA HxE AFEE(cell viability) 23 A3}

Az A

-

1.

12

s}
=

o

29E AFE7] A% APAPo A, CBEF CBBFe] e

A A v 2| &= s
MTT(3-[4,5-dimethylthiazol-2-y1]-2,5-diphinyltetrazolium bromide) assay H= ©]
£3e] 2399 vF. (Cho et al, Eur. J. Pharmacol. 398; 399-407, 2000) 96-well
plated] 1 x 10°9] M X E platingd} 3 37Co A 7} AAAS 7] L3l w
Az %ok CO2 incubatorel A wikstl o]3 10 0 MTT 89 (stock
concentration : 5 mg/ml-& H7}slal 3AIZF &k FIEES-S FEdY Y vk F
% 9 formazan crystal €315 & 2 wellel 100 ¢ MTT stopping solution
(10% Sodium dodecyl sulfate in 0.01M HCL)-S F7[4 o= HA7stgh A X AE
&2 MTT7} formazan®. = ¥ ¢S 570 nmolA FFEE 43t dojx
OD #& &3l Ab&=stsich

(2) V—UH 7l &<l Nitric Oxide (NO) &8]5 A H7}

w2 A A EFQ RAW264.75 penicillin (100 TU/ml) 2 streptomycin (100 1
g/mD¥} 10%9] FBSE &-538% RPMI 1640 WA & o] &34 1x10° cell/mlo] ¥ %
= Z24% 3 96 well plateo] HE3FaL, 596 CO2 ¥ 37Tl A 18A3F &b An|<k
3t} (Cho et al, Eur. J. Pharmacol. 398: 399-407, 2000). ©]% H]x| & A 7|3}
4o w2 ZA¥ CBEF9 CBBF 50 nl¢} 50 uu LPS (H&%% 1 ng/ml)
WA & FAlel Al ste] st 24A12F $ FE S 100u® E ThE 96 well
platee] 7] NO A2 Griess £9 (05% naphthylethylenediamine
dihydrochloride, 5% sulfanilamide, 25% HsPO4)-2 o]-&3lo] A A3ttt #5552
2 sodium nitrite (0 oA 100 uM) & AF&3ko] HAFdE 24 sl

(3) Al E—-fibronectin F &5 &<l A¥
Human monocyte A XE7] U937-& o] §3to] Azt Mxe 7[de Fa+4d &4
¢l fibronectini}2] 2 5-& EA3FALE o]# s Axeo} M 7|He] HT 28-S
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Ao Fshep T4, 2ea 7lee 2435 & g oA A A
o] AF-A ¥l monocyteE o] £3te] A8 F &3t Human monocyte A3

el U937 AlX+= 5% CO2, 37T incubatorel] A H 3}23’1 X = 1096 FBS”
gFE RPMI 16408 AF&3F T} cell-fibronectin & &52 96 well plate] 37T
2N 7FE01 fibronecting FE I & 1x10° cells/ml %EE AXE HEsha /\]
d-o AP gth 44 3F F PBSE Al A3 & crystal viclete® AX2E A4 &
BEE FAs] A3

=

_
O
ad

a2 -+ }-H

Exo{u M1 B N m

4) Ax-AX &85 & 4%

Human monocyte Al X591 U937 o] &3le] M¥Eol AXE Alo]o] 3%

ATh o]y g AlEo} AES HFo g MXEY #3824, 1eal Vw

of FQ3k 9 s} wetA] A MEZel AFAEQ] monocyteE ©]

S A3 . Human monocyte AXEF2 U937 A ¥E+= 5% CO2, 37T incubator

o Al wisto, wiA= 10% FBS7} ¥3¥ RPMI 16405 AR&sith Alx-A X%
AL 96 well plateo] 1x10° cells/ml 52 AYXE HE & AIEAS A

HeR
ettt 71 & CD43¥ CD29 antibodyE A &3lar dAn| A o2 AEE B3

=

Fl

(5) Nz HAL #A HAE - Western blotting

Murine ™2 AlXF<Q RAW264.7 AXE penicillin (100 TU/ml) ¥ streptomycin
(100 ng/mb3} 10%2] FBSE 3Hf-3= RPMI 1640 8] X & O] | A HH d3t AEXE

7X10° cells/ml =2 60mme] dishel Al A W] Az},
3l YA 3 stimuli (Lipopolysaccharide) = A}=F3}al ¢} A
cell & XolA lysis buffer®} sonicatorE A3 AEE 7o) western 25
dojWivk, zela 7 829 Wi ¥ 55 BSAE & E
A Aoz s VEoer wud sl s 7t %kE 7}A 3L SDS-PAGEE
A 88313, wet blotting WH S AF£38] PVDF membrane 2.2 ¥ &-2 blotting A 71
< membranes 5 % non-fat dried milk (Bio-rad)E& A}&3 blocking*]7]3t, 13}
= A &AE ARE&a] 1A A elstal, YA washing @A F 2% A &oE A

HN
O
Hu
o3
=
AN
2
o
vl
e

233l washing@th. 283t 2ol membraneo] ECL €<% (Amersham,
England)-& &3.%F 739 X-ray filme= 7343},

(6) Luciferase &/4-5 ©]&3 Z2XY 24 H7}

HEK 293 MXxF+E o]&3le Calcium Phosphate
transfection 3t T} transfection 64| = wWlA & A3

well plateell 2& Fo= uvro] AT UA 2442 wig F A FEA
H7 2gs & 308 wksla zhzte] DNAE A3 A|7)= =]
J

b

6-18 AlZHE<tk wikdlt) w5 lysis buffer® o] &3te] AXE £3]A]7]
substrate?} 1:1= wvH& A]7It} ¥he 3 vlZ Luminometerz &3 =S =43}



(7) splenocyte = 5-E #H] ¥ Alo] &7}l A

Balb/c mouseZ5FH FoZXZo 2 spleens HE33 FA|E o] &5l AU
RPMI 1640 i A £ splenocyteE &3t th 29 splenocytes WAL E E&
% 0.83% ammonium chloride-20 mM Tris buffer (pH 7.4)5 o]&3lo] Hd+=
L3 A1 A vk t}A] Hanks' balanced salts solution @ RPMI 1640 #] x| 2 33] A&
F 10% FBS 3 RPMI 1640 #] A& o] &3lo] M2 S 1x107 cells/ml ¥=2 96
well platesell #<E3vl. CBEF9} CBBFE 50 pg/ml, 100 ng/mle] s=2 dAx 23}
3L, LPS, Concanavaline A (ConA), phytohemaglutinin (PHA)E 10 pug/mle] &%
2 Al AHEgk & 4A8AZF &b wigEdth 1 & AEAE AFHS IL-4%
IFN-y9] #4]3-& ELISAH o2 3139l

(8) RT-PCR& ©]&3 Aol mRNA T =
Aol 71l Bl get= o] iy ARE AAFEolA XASH] 98 4 AEE 4
AN g sle] wjksl Al EZHE Trizol reagentE #2]3le] total RNAEZ
FZ38}3l First strand ¢cDNA synthesis kit (Fermentas)oll 93] cDNAZ A %3
U2, %9 cDNAE PCREZ SFAZth (Hong et al, 2003). o]w] AR&3 &2t
WAl sense ¥ antisense primer FVIANELE VEEH S FEIIe A XFATH
PCR amplication< i-Master PCR kit (iNtRON)& AF&3Le] 7 A8 cDNA%
FAGWMAE] sense ¥ antisense primers, WZEw GAPDH primers % dNTP
250uM, Tris—HCL(pH8.3) 10mM, KCl 50mM, NgCl: 1.5mME X33+ IHiPi
solution 20ulellA] A& 3w, PCRS 94TelA 45% 3t denaturing, 30x% 3

annealing 1|3 72ColA 183F extension 3= ZAoz A3, 29

BN ol

primer?| ™3t annealing temperature®t cycle =% GAPDI= 55°9 4] 25 cycles,
IL-12p402- 58°9l 4 35 cyclesS 2 A 3153t}

Q) WAMEZ=FY FulE Alo|E7) A

YA A E 2 RAW264.7 AIXE 109 FBS 3+ RPMI 1640 v X & o] &3}
1107 cells/ml ¥ == 96 well platese]l &3t} CBEF9 CBBFE 50 pg/ml, 100
ng/mlel w22 dAsta, LPS 1 pg/mle] v52 Ao AHgd ¥ TNF-ad
A% 6A1%F, PGE29] 73-¢ 24A1ZF F<t wikstdth o & AT RS A FH sk
TFN-a9} PGE2¢] ®w|#& ELISAH = 3913190},

o A7 A

(1) Apol&27}Ql 1]

ol

327}

(A) CBBF (B) CBEE
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IFN-y production
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2
— ﬁ —~
E 3E
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z
L
20000 - 20000
0 ; I |I| ' | 0 r
Normal S (onA PHA Normal LPS ConA PHA
Stimuli (10 pg/ml) Stimuli (10 pg/mi)

Fig.1-1 mouse?] splenocyteol 4] CBBF % CBEE®| ¢]3%F IFN-y A &3}

o #ofst= T AE FHfe AblETR T AdTA /\}O]Eﬂo]‘ﬂ IFN-

2 A} JE71RIQN IL-49) A Fs SAs Atk 1 23 =3l &%
%22 BuOH £32 (CBBF)ol 98 HAAZ=A Alo]E7H¢l¢) IEN-y9) ‘ﬁ*é%ko] ek
£ Stimuli 7401]/\1 AAstE As FAT 5 AdNew, w3k LPS A 714
FEEHA A ST AE Figl-1AE E3te] FQsdnr . =3t 53329
EtOH #3& (CBEE)l 23 IFN-y2 44 £ stimuli 2704 94 FA oy
1 50| CBBFS} W gl-e A& Flg2°ﬂ/\1 gl 3 4 9v. CBEE ¢
Al LPS el A 7 ZFE sl o Alst -1B). wetA, =gl FFstx

FE2 Splenocytesell Al F1) ¢ 73%‘%/‘3 15-_7}0] IFN-YE& A3,
LPS A= 271 ol A] BHR7F 7P At RS gk

/*\
—r‘C{Q
_4}—‘

ol HE

N
12
N

(A) CBBF (B) CBEE
1800 2000 ]
_— Il Ve<hicle 1800 Il chicle
1 CBBF 100 ug/ml [ CBEE 100 ugiml - |
1600
1400
c c 1400
o 1200 S
§ = 1000 g ~ 1200
5 p -E 1000
28 60 $% a0
= 600 = 500
400 400
200 200
Normal LPS ConA PHA Normal LPS ConA PHA
Stimuli (10 pg/mi) Stimuli (10 pg/mil)

Fig.1-2 mouse®] splenocytee| 4] CBBF % CBEEe®| 93 IL-4 oA &3

= T AX a9 AlolE71) 5 FATA Aol =711 1L-4
st A3 CBBF % CBEEw &4 stimuli 2 A% IL-45 <A
128 %8 & 4 dArk. 53] CBBFE ConA =794, CBEE:

E AAsth olyd Aol o]e] CBBFeF CBEEel &%
A e 2 24 71 Aolekal Az & Qlrh

=

o O

o
iy
B ox E

1o ng
2
12 = e
— R
c ol
o

2 o o ol

-
1Y
w

&k
IL-4¢] 273 th=
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(A) NE BEE (B) NO #4]%
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Fig.1-3 2 A EFo] A CBBFe| 93 Al¥ s 2 d=59E52 NO 8%
AA =

o] trded "AA XA APC & 3l t2lAxZe] AXF<90 RAW264.7
S ol g3t ME=sHd 2 AT vl EZLS NOY *@H BHE IR 24 A
7F ¢t CBBFE w4z x¢3 23 CBBFY s molA AEEAol e A
& Fig.1-3AE T3 &% = vk %3 CBBFY NO AAd oS &< o 23 o
Trhol A AlE=Ae] gl Aol Mlgte] 90% o]l e NO A4 oA &xE
zZv= AL Figl-3BE 53 #&9d 4 Ak
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Fig.1-4 2 A £ A CBEE°| 23t A% A& 2 4
oA &=

24 A7k Fot CBEEZ wxW¥® g3t 2ol =, BBFS&} H] il o}ME uf] CBEEA

AE Qe 20% A% ¥& AL & 5
o)

A
NO &1 oAl A= =4 &2 Aoz 3
3| =4
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2 A5k oA &

_\7\_1‘

R 5% Ao Adad

(3) adhesion molecule &A% A #FH 7}

Human monocyte M XEF] U937-& o] &3lo] Axzel M3 Atole SH %S g3}
ATh ol Y7 AlEo} AlXE HFoAES MXE 3ot S aeal 7 &

of 83 s vt wekA oA ze] HAG-AE<Q monocyteE ©

& 3T

(A) CD29
CcD29
CBEE (ng/ml) 0 25 50 100
30 min
1hr
2 hr
(B) CD43
CD43
CBEE (ug/ml) 0 25 50 100
30 min |
1hr
2hr

Fig. 1-5 U937 Al¥-A ¥ A2 o)A CBEES &3}
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1 A3 CD43el 9el A SHEAH AEZF CBEEe o3& Al¥7F 5% 9]
215 Fig. 1-5B.Z &3] AA vl ey CD299 &3k A X9 S35
5313 welbA CBEEE WA A 29l AFM XS monocyted A X7F Ho 28-S

CD43ell oJgk AMETY] SH & AATFo=N Ax &4 2 1 75& oA

(A) CD29
CcD29
CBBF (ug/ml) 0 25 50 100
30 min

(B) CD43

CD43
CBBF (ug/ml)

30 min

Fig. 1-6 U937 A|x2-A 323k A =2tel| A CBBFe &%

p

L A3} CD29°l 9l SHEAE AlE7F CBBFOl olal AxE3t &40l Als =

o™

»

A& Fig. 1-6AE &3 AAsACh webx CBBFE dlAAxe] AFAEQ
monocyte®] MEZF A ALES CD29d] 93 AE LHTE AATo2ZAN AF

24 2 2 Vee AT
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) Azdddnz

5 min 15 min 30 min 60 min

LPS (1 ug/ml) - + + o+ o+ o W R #

CBBF (100 ug/ml) - - 5 = - 1 - &
p-ERK . ———-—-g-- -
e =
p-p38 _----— - —

a = - A s A & a
p38 —e— e e—— e = o o

- — < gE—
p-JNK

—— ----"_.-ﬂﬂ
JNK1 I
pmf—fofeated-|-- |

Fig.1-7 2 Al 2254 CBBFl| &3 Azdd e x4 a5

1 =

A5 whgo #EE AsAY 3AES AF357] 918 RAW264.7 A 3EzofA LPSe|
o8 FEE AsAL vudse 48 AR} ey 5z P o
2AHE £529 FA59

S Avt. =1 23 CBBFel €& MAP Kinases family % 3}
el ERK®] ¢14kst =<Fo] 1574 odAld A& skl (Figl-7). 2yv
T2 MAP Kinases family Q! p383 JNK&| 14k} 52 AASA] X3 T

5 min 15 min 30 min 80 min

LPS (1 ug/ml) + + + 4 " " - .
CBEE (100 ug/ml) = + - + - i _ i
perc [ mEm==

SO T ———
p-p38 --—“--

p38 e m— — D GENED G — —
p-JNK

W B O e e \--"q
JNK1

Fig.1-8 w2l M50 A CBEEC| &3 Nz dd dwid x4 3§

_\7\_1‘

CBEE®] 7%, CBBF%+= v} MAP Kinases family$l p382] <1Absl =58 5
A AT (Fig.1-8). 281} ERKS JNKe| 9143} ae oAst#] B3}
t} o] 3 A}E n5o] Bul CBBFE ERKS =4S Fs 283 CBEEE p38
o] A& B AS5NeS A Ao A

3@
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(4) Transcription factor 4% 37}

(A) CBBF (B) CBEE
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o
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60 T
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-
o
o

Luciferase promoter activity
(Fold increase)
@D
o
Luciferase promoter activity
(Fold increase)

1

©
o

40

30

B
o

20

FLLrLLfL b
0 T T T T r

- 0 50 100 200 - 0 50 100 200

PMA (100 nM) PMA (100 nM)
CBBF conc. (ug/mi) CBEE conc. (pg/ml)

Fig.1-9 AP-1-Luciferase dA7} transfection® HEK293 A ¥4 CBBF %
CBEE®l| 9% AP-1 luciferase 225 ¥ &4 x4 F3}

[}
o

o

=
ZEHEY #4E FrogEzrom

srejzdoz oAd AL Figl-OAE 8 S35t 18w
CBEE®] A-folE AP-19) Z2REH 84& addoz gAzdo v &4

o2 AAEA = o, L A o] CBBFe| " A# FE3Avt (Fig.1-9B)

50 70
= o 60
B 40 %
. @ . 50
) Pl
L v E 8
3 30 g 8 40
52 52
02 20 ez
2% s
0 a2
gL SL 5
:
o
] 10 a 10

0 : T " r : 0
- 0 50 100 200 -
TNF-alpha (15 ng/ml) TNF-alpha (15 ng/mi)
CBBF conc. (ug/ml) CBEE conc. (pug/ml)

Fig.1-10 NF-kB-Luciferase +# A7} transfection® HEK293 A ¥ F94 CBBF
2 CBEE®] ¢]3%t NF-xB luciferase 2258 &4 x4 §3}

®8 NF-xkB Z2 ¥ 24 37helx, CBBF$t CBEEE %% 9&4 0= 1
& AAEtRen olHd AdE Figl-3% 49 NO B4 oA mdet I
(Fig.1-10).

roh ik
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25

20

Luciferase promoter activity
(Fold increase)
Luciferase promoter activity
(Fold increase)

5
) ’_|_|_Y_L
O 0 I~ P
- 0 50 100 200 - 0 50 100 200

Forskalin (2 uM)
CBBF conc. (ug/ml) CBEE conc. (pg/ml)

Forskolin (2 uM)

Fig.1-11 CREB-Luciferase % A7} transfection® HEK?293 A X o4 CBBF %
CBEE®l| 2% CREB luciferase 225 ¥ &4 x4 §3}

CBBF¢} CBEE: CREBY Z 2%y 24
< CBBF7} 1] & Aoz xSt} (Fig.1-11). wehA], CBBF2 CBEE: A}
lxle] 2w RE HAL oAtorH odF Wke-S FHEIY, 11 5L CBBF7}
T =& Aoz HolAL) CBBFsﬂr CBEEA dAIAE A Bake) Aol M2 v
2 AYGA NEAY dalAds 2oy e Aes Aze 4 gl

% oEHer dAsdy, 1 £F

O_u
- o
rE “ ol

O

(5) AFOlEFRQ] 4% (IL-12) A =g 7}

o3 9 &elA HEgo|A F23 9IS s A EQ APC (Antigen presenting
cel) 1= mast cell?] 95 wkso] Z&slE AASAH AbolEF1Q1Q IL-129] £H)
& Hristdth 2 Ay =Y w552 oleg 89 CBEES 503 100
ng/mle] FEE dEAQIAPCS A XFo)A IL-122] mRNA #@W-& A sH=
Aoz el (Fig.1-12A). olg€& &3 ¥yt olygl =Frpdt F33hx 9

-
Niﬁ‘lﬁ
£ ¢

= +9¢ CBBFY 50 100 ng/mlelA IL-12°] mRNA @S 344
(Fig1-2B). Wb, wgehdl 5512 $22& ofiey wgol dofshs QA
Aol E7hel IL-12& AAEE A SAlds A s,

(A) (B)
6h 6h
LPS (1 png/ml) - " + 4 LPS (1 pg/ml) - + + +
EtOH (ng/ml) - - 50 100 CBBF (ug/ml) - - 100

IL-12p40 IL-12p40

Fig.1-12 The mRNA expression level of LPS induced IL-12p40 by Cordyceps
bassiana on RAW264.7 cells
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6) dsrleEd (3l2er) Ens FFHE7t

CBBFE o|&3to], s|=Eil &n]d #ojdh= dF M7l NO, TNF-a =g
i PGE29] £¥]5& LPS £ stellA FA4skolv éﬂr CBBF= &5 9j&4
o= 78] NO #4915 9Aste A& Flskaint. whdo] PGE29] 4%, CBBEFO
gl TE oFEZ oz Bujgo] F7hetE AL el & 4+ vk TNF-a9 3%,
CBBF7F TNF-ag] 28] & oFal7 At AR wod (Fig. 1-13).

160
140 -
120
100 H
80 -

% of control

60 -
—8— Cell viability
40 1 —O— NO production

oo | —¥— TNF-a production
—4— PGE2 production

O T T T T 1
0 25 50 100

CBEF concentration (ug/mil)

Fig. 1-13 The production levels of LPS-induced inflammatory mediator and cell

viability by Cordyceps bassiana on RAW264.7 cells
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(7) adhesion molecule &A% A =7}
Human monocyte M X9 U937-8 o] &3l Mot Mxe 7|de] Fa+44 &34

¢l fibronectin¥¢] %25
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Fig. 1-14 A fibronectin—cell adhesion by Cordyceps bassiana on U937 cells

. A3 Figl-14004¢F o], =#How FF3lx F=E<9 CBEE® CBBF&=
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JNK1/2¢] AAIQl SPE00125E o] &3te] LPSel &3k A= =7 3hollA] IL-129]

GIREEE T B S ESTE A FIE:

o) AFATelA, AL FFsIx $H CBEEE MAPK 4549 vz

F pRel QAHE At Aom FAHU o]d FHE HFOE MAPK A

S wae) /)%5e oAk JAAE IL-129 AN £EL 2AFEAE 8

A3kt MAPK 5 p389] A4l SB203580 ¢]ol%, ERKS <1AAQ]l U0126%}
1

6h
LPS (1 pg/ml) - + + + +
U0126 (20 pM) = - - - +
SB203580 (10 uM) = = + = 2
SP600125 (10 puM) - - - + -
IL-12p40
GAPDH

Fig. 1-15 The mRNA expression level of LPS induced IL-12p40 by MAPKs
inhibitors on RAW?264.7 cells

A3 p38e] oA A¢l SB203580°] IL-129] mRNA #lH-& oA 3=

3tk ol9kE Yoz ERKS A A U126 IL-129] mRNA

7PN 7= AS Belstgitt. welA, CBEEE p3kel ¢14ksl x2S & 1L-129
uk& ©.

A}z wEe zAdTy A48 5 vt (Figl-15).
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=
KeR
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ggom CBBF: o4 A7 AnoA LPSe] o8 A% 264 IFN-yE 74
3 oA d AL FAstart. webd, $elt CBBFE ol 5o IFEN-y 9 48
SRL TS
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Fig. 1-16 The IFN-y promotor activity of CBBF induced by STAT-1

STAT-1& co-transfectiond}e] IFN-y¢ Z=RE 2AS A3 Ayt IFN-y
Luciferase activity”’} CBBF %% ¢&#d o= A9 AS skt (Fig.1-16).
uebA], CBBF9] IFN-y Al 7] -2 AARRIAL & STAT-1¢] #old Ao = Al
B}

2.5 min 5 min
LPS (1 pg/ml) - + + + +
CBBF (100 pg/ml) - - + - +
i ¥ ¥
p-JAK2 s Dl ¢on N NS
p-Syk
. ) - F
pP-NIK . ,'
p-TAK1 el o R |
i _
TAKA1

pactn [ -

Fig. 1-17 Effect of Cordyceps bassiana extracts on signaling proteins.

o] A3}E ntgroz STAT-1 A9 @A A5 dd dalzdolg A2 5= JAK29
= 2o 1 A3 LPSO 93 A= 258 X794 CBBF7F JAK29
|8 A= RS Qe AT o 9o tE wlA s Qliks
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(9) Transcription factor 4% 37}

S g9 e AdEg vwew, WA AXES ) u o]F& Westen
blotting& &3l 2<A3FA T (Fig.1-18)
(A)
15 min 60 min 90 min 120 min
LPS (1 ng/ml) = + + + + + + + +
CBEE (100 ng/ml) - - + = + = + - +
c-jun
p65
p-stat-1
Lamin A/C
(B)
15 min 60 min 90 min 120 min
LPS (1 ng/ml) - + + + + + + + +
CBBF (100 pg/ml) - - + ~ + = + = +
p65
c-jun
c-fos
p-Stat-1
Lamin A/C
B-tubulin

Fig. 1-18 Effect of Cordyceps bassiana extracts on the nuclear translocation of
various transcription factors.
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2 A3}, CBEEE LPS A=t 60 ¥ 7oA NF-kB2] MEFYS p6oE %
AA = AL FAFAArh Hdh, p3lel| o HAH = Aoz dHA AE A
ABERFH F c-jund & u o]Fo] LPS A= 90FolAl A A==
Fig.1-18AE %3] <lst &= v}, CBBF9 A% ERKl 9l xdsE= Ao
AdH AP-1 AERR F cfosd] & Ul o5& LPS A= 60 A A 5=
S Fdyal, STAT-19 A $o = LPS A= 60E A A= AS g
At} (Fig.1-18B).
(10) TLRS} B}A Wl dzte] As g =4 37}
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Fig. 1-19 Effect of Cordyceps bassiana extracts on the SNP-induced NO

production.

71 A3}, CBEEs} CBBF 2% SNPo| ¢]gt NO AlA <F 10% Ax olAstgo L), LPSe| 2

al A" NO oAl &atel F3F2 = v AASHA= Kttt (Fig. 1-19). olelg A
= 53 5% FEE9 NO 24 a0 TLR4 AsAd 71A4L mAz s AL
gelg = vk f9 Axs ngow, 5 FEE0] TLR4 wd e AHdow
ZA=AE F2lstr] 93 western blot WH-E o]-8-3slA T

(A) CBEE (B) CBBF
2.5 min 2.5min
LPS (1 pg/ml) = o + LPS (1 ug/ml) - + +
CBEE (100 pg/ml) - - + CBBF (100 pg/ml) - - +
TLR4 TLR4 L L

p-actin -‘ - p-actin ---

Fig. 1-20 Effect of Cordyceps bassiana extracts on the LPS-induced TLR4

expression level.
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FZE9 CBEE$ CBBF =% TLR49 Wd A&
= Aoz yEEY (Fig. 1-20). o3 Aye= Qo & o, &
¢l CBEE®} CBBFE TLR4 79 AlzAdg 348 F3 NO A
A

A¥A 02 TLRAE FASA= 2z A0 A7hHr.

(11) A @@l Ao 2]3] xH %= Transcription factore] &4 %25 %7}

2] A7 AxE vgo=w, TLR4S 319 wAldl FA|Sk= adaptor moleculesol 2]gh
NF-kappaB &4-& H7letgth. B58% FE&0] TLR4E Ao 2H8A g o
st ar, 2 el EA7)F 314 adaptor moleculed 7}gAd-S- 3l#sle] TLR4 %} bindings}
e e R Azl MyD88# TRIFS ©]-8-g- NF-kappaB = W E] 842 H7lsl3lth

il

i

(A) CBEE/MyD88 (B) CBEE/ TRIF

120 |

Laallll

CBEE (ug/ml) 5 50 100 CBEE (ug/ml) - - 25 50 100
MyDSE (1 pg/ml) -~ i i * “ TRIF (1 ug/ml) - + + + +

w
=]

(Fold increase)

NF-kB promoter activity
(Fold increase)
= =4
NF-kB promoter activity

(C) CBBF/MyD88 (D) CBBF/TRIF

B
o

)
o

[

=]

(Fold increase)
[ +]
S
NF-kB promoter activity
(Fold increase)
5 &

NF-kB promoter activity

o
5

CBBF (ug/ml) . = 25 50 100 CBBF (ng/ml) 100
MyD88 (1 ug/ml) - + + + + TRIF (1 png/ml) = + +

Fig. 1-21 Effect of Cordyceps bassiana extracts on the MyD88 or TRIF-induced
NF-kappaB promoter activities

5 —— 0 == | \ | |
= = 25 50
+ +

1 A3, CBEE® adaptor molecule®] ¥ NF-kappaB Luciferase promoter 274
ZH8x F3k= Aoz ehdtl CBBFE 79 25 ug/ml ¢ %504 TRIFC]
©]% NF-kappaB promoter 2745 A% ZAx® vEploy 21 gEo] vjnsto]
AAEA @ Aoz FEsAT  (Figl-21). welA, 53
adaptoer molecule & MyD88¥ TRIFE EIA S E 314 &e=rhes A

= == == 11 o)
T TEET=ET
©.
=
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(12) Az Ad @4 o] Kinase activity 3 7}
e 919 AEAAES E O R adaptor moleculeE9] 319 @A 1Ea AF
W8 B kinaseE9 A9 wA wwldz 2 &R Sredt Syke @S HU)e

-

F

[e)

2 3FAt}h Sred Syke Protein tyrosine kinase® €A o, <Ak}

kinase activityS z¥E= Ao = 4yA v webd 92+ Srcedt Syke <lAbE}

TS Ao EH FFslE FEEo] AW AadAw dwEe]l kinase
Q

=
T
activity® ZA3=AE & 5 Ak

-W MmN

(A) CBEE (B) CBBF
2 min 2.5 min 2 min 2.5 min
LPS (1 pg/ml) s + + + + LPS (1 pg/ml) = i * + +
CBEE (100 pg/ml) - = + = + CBBF (100 ug/ml) = = + = +
p-Src Y416 . — — p-Src Y416 — N
p-Syk p-Syk P —
p-actin — — — — — p-actin — D T a—

Fig. 1-22 Regulatory effects of Cordyceps bassiana extracts on the
phosphorylation of Src and Syk proteins.

1 A3, CBEET p-Src Y4169 14ksl 358 LPS A 2584 A= 2
& g 4= 9low CBBFE p-Src Y4163 p-Syk E%FE LPS A g 25%9|
7 AA = AS AT F AT (Fig. 1-22). w&hA, 532 F
CBEE®] 7% TLR4 A&dd 7] F Srcg vZ/IZ stel NO B4 2 o2
ZAEE Aoz AZ4EY, CBBFYE Srcd Syks &
3hel Azdd dmdel x4 23 dFUes x

%rm{w
2 ob i 2
H:-:ifgi>'

9
o

uj 7
t}

o
°

BEE®} CBBF= A2 & 7]dS B3 IFN-y A4
Aoz Aztdvt. CBEES ¢ p3kel <14tsl =54

3l AARIARRD p65} c-jun®] # Ul o]F-& xAHslo] IL-129] W
#t}h CBBFE JAK-29] 24bstE xzste] STAT-19]

il olE EFa IFN-y& 493 oAste Aoz AZEH,

A5 &3t cfosd ¥ Y olFk X% =

th ool# gk 7] ES TLRA w7 AEdeg 7]d do] o 1

Srco] Z1#]3 CBBFY Z-$ol+= Srcdt Syko] o]# 3k 7|44

o
o B
X
e
e

S
O

S
5

oS

PO L offl

o rlr o pz ofw
r ]

o
ol
ol

9 o
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Al 24, Al 1H A Aaided e 2 A

0.
lol A w= Azl 5 distilled waterE AF£3}9]  resuspendt # o
water & #3383},

aqueous layer & Z}7Z}, hexane, Ethyl acetate, butanol, %

ajordt ethanol extract®

o] el AW w2 Fsie] o
Pl 235129 4% 71FE ethanols A}

)
&3k 8TolA 8AIF 33 FE3YTE FEE  ethanol extractE
1 % m

hexane, Ethyl acetate, butanol, ¥ water fractiong < AtHFig.2-1).

| Cordyceps |

Partitioned
With Butanol

bassiana
Extracted with
| ethanol
| Filtration |
| Evaporation
Methanol Partitioned
| extraction | with hexane
]
Partitioned
| Hexane fraction | | Water layer | With E.A.
]
| |
Ethyl acetate
| fraction | | Water layer
]
| |

| Butanol fraction |

Fig.2-1 Extraction and fractionation of Cordyceps bassiana.
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(2) =@ 5 E3 %9 gas chromatographyol] |3 Fatty acid analysis

(o]
wgohd 523 %9 total lipidE ethanol/ether(1:3)& -2 AFg3le] FE319 01,
FE5H =3y F=3x9 total lipid o, 1mle] HCU5%)inmethanol(95%)% 7|3}

o 100C for 2 A]%F, methylation? 1§, gas chromatography (Hewlett packard
model 6890 equipped with a HP-INNOWAX) = A"aF 248 3ttt The
injector temperaturei= 250C, the detector temperature = 230C $1oW, gas
chromatography oven & 14C/min® W& =, 210C7HA 7} Al#How, vpA g
temperature 250C7FA] 7C/min¥| &2 S7HA 1%, vpAl9to 2 250ColA 10 min

B A4 AA 242 s

(3) SDS-PAGE?®]| 93k
wohd Sz whildel A W HegE v
b

ML

Asiaivt. Z2b e vl
=9l 3o Centrifuge 4000rpm

S Ak o] ARE dd Fo 2 A3, 2mlg]

PBS buffer(pH7.4)el <1 %ol Centrifuge 4000rpm 4588 3lo] A& RS #3}lo]

Lowry Method-S o] &3} oyl

E3 o] A|RE SDS-PAGE®] #4 Wo=m duizel EXYefE vusith

(4) Open Column$ o] £33 =FgBsEstxol AA .

Solvent Concentration (%)
CHCls 100 90 80 60 40 20 0 0
Me—-OH 0 10 20 40 60 80 100 0
H20 0 0 0 0 0 0 0 100

A7 A A™ ZA2vrE 2339 (Silica gel60(0.270.5) ] [MERCKDE 4.2Cmx 100Cm
Aol Packing o5 ¢ ¢} #o] FE22¥E 100%° A WEE 100% =2 214 o
2 YT eluate fractions THA] FFHA7]aL Wz & A4 s 23}

ATt

B) =F g5 %3 %9 Thin Layer Chromatography:
TLC & MERCK(Kieselgel 60 F254)olA] F-9)3tdet. A7l&ms 22X 5,

s, =8 80:20:1259] Hlez 42 5 s &< W2 UV(E66nm/254nm)
[e)

6) =P AE%3%9 High performance liquid chromatography (HPLC)
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HPLC+ KNAUER (Wellchrom HPLC-Pump K-1001, Wellchrom fast scanning
spectrophotometer K-2600, and 4 channel degasser K-500& A}&-3lo] £243}9]
t}.

=l FFIx FEE FIES 100mg/mlel FEE DMSO HelF
10,000rpme. 2 centrifugedtd] 5 HS AATh ©] G K 50 FH3] =7
U Hes BE5S HPLCE #4319t columne phenomenex gemini C18& ©
23123, Detectorsi= 300nm, 470nm, 540nme] 33} A =A3FA 3L, column=
BC= FAsAT. AHEE Bufferz= 57184l Buffer ASt #7184 <]
buffer BE Iml/ming £XZ A4 BZ 10087t ¥ 3kA 7},

oL
7

o g

Buffer A - 1% TFA in ddH:0

Buffer B :~ACN : ddH:0 @ TFA = 950 : 50 : 0.8
(7 Agd 43 - 3¢ 43
A A8 FAGAE(AGY) = FHMEFYol A Fgdol A& H A 7 F
=509, 24, 2-14, 3393 B3 E(Hexane, Butanol, EA, H-0)2 25, 50, 100,
200, 400, 600ug/mls == 3} A ejstautt. Az 24 &= @ 29E&E Ay A
A&+ 1ml PBSO| 0.6% DMSO= 3l 50C Heating 10min®$ Sonication lmin
% vortexing 3t tE o] A4S 3000rpme.Z 10min centrifugedle] Az of wHS o] &
Sl SE vl 244 ¥ incubation -
MTT((3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) assayS 3}
Atk

=0 = o "
Ao AMgE AEE RAW 2647 =X ATCCOAA &&ol ALG3ITE F&5+=
2R s ARAYE ) AdEd 43 0 LA F sdIA A

Al%E 30min Pre-incubation?-$-o| 24hr's <t lug/mle] == LPSE A ¢

(9) Structure and molecular weight determination

NMR : Bruker Avance 600, USA (IH-NMR). Solvent were CD:OD and
DMSO. Internal standard was TMS.

GC-MSD : Agilent 7890A, 5975C, USA.

LC-MS/MS : TSQ Quantum Ultra, Thermo.
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i)
iz
J i

ot
lo

T

Fig.2-1%}
ol W, 360g9
3l 66.1g(dirl9%9] F&)s LA
A, water fraction (63.4%), hexane fraction (2295), butanol (7.3%), and ethyl
acetate fraction (7.3%)& o] A& A< sAtHFig.2-2).

»
>

F

LA

O

o] ethanol5&<%

Cordyceps bassiana; 360g

Ethanol
Extract
66.1g/9L

Hexane
fr. 11.3g
(22%)

Ethyl Butanol Water
Acetate Fr. Fr.
fr. 3.7¢g 3.7¢g 32.7g
(7.3%) (7.3%) (63.4%)

Fig.2-2

(Yield from each fraction was obtained from 66.1g of ethanol extract)

Yield of Cordyceps bassiana from etanol extract.

(2) =#HUdEEd 2 High performance liquid chromatography (HPLC)
analysis
e S 2329 etnaol FEE Y ethyl acetate ¥ E U buthanol ¥ &
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(fraction)S HPLCZ #A3o] £3% H(sugar)? patterns H| i

3+ t}. column

2 Waters ubondapak C18& o]&3le] #4319 oy, A3+ Fig2-33 2t}

HPLCY A3}, 9%o0] polard£olH, 9

] ethyl acetate ¥8= % buthanol #38 &2 peak™ retention time©]

non-polardt peakEo] YHElYE AS &5 AR THFig.2-3).
/l
:
N
A A SR e L

Ethanol extract

jid

ﬁ JN{Y\/\ J Wv«wé\’\mm\\m e f‘M \

AL

|

\N,Aif,\_‘,,_ SOUWEES W Y S - SN . S

Ethyl acetate fraction

Butanol fraction

Fig.2-3 HPLC pattern of Cordyceps bassiana extract and fractions.

(3)  E(water)o] 23 FZZEFLno W wPuruE
liquid chromatography (HPLC)®4
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il

Z3x¢ High performance

HTEEEet e dRkd o R E(waten)® FE3F0] AREIIRE 4, 100500 A 2]
F&E 9 water fraction¥e] HPLC patterns Vw3t 2 23 (Fig.2-4), A
thgtk zpol= Hoo)A| ektou] water fractiono] A= 0-1057%1 9] polar A&
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Water 4°C extract

| Water 100°C
.| extract

Water fraction

Comparison of HPLC pattern for 4°C, 100°C, and water fraction.

Fig.2-4 Comparison of HPLC pattern for 4°C, 100C, and water fraction.

(4) =Zohd $ZF3tzo] A 4

e 5E8%9 total lipidi ethanol/ether(1:3)& 98- AF&3to] F&E3F9 o,
FZ29 =grhd %235 %E Gas ChromatographyZE ©]-&3fo] A Hak 248 3
Atk L A¥E Fig2-b(standard) 2 2-6(=# vyt 53tz Wit E¥)3 2
ATt AHAE FA4 A, =@l FFctxs BolAo® 80%9 H& HiEs A
Wik unsaturatedfattyacid)&  g-f-skar lom, 1 AEE vlusle]  HkS W,

parmitic acid (16:0), linoleic acid (18:1), linolenic acid (18:2)% ©] major peaks
Wit} £3|, arachidonic acid (20:4) 2} eicosapentenoic acid (20:5)7} Eo]& o=
A AT (Fig.2-7).

A , EETY Fsdtis BXIAE gEFdaetal glof, H A
o] HAel Aagh BEspAHARe] A obF 2 A4 F(health food)o] 2

_54_



pA N
[: o}
(=]
3500
o™
3000 =]
o™~
2500
2000
1500
1000
500
TEhAN
0 it
2
Fig.2-5 Gas
standard(upper)
pA i
o
Q
140
120
100
80
60
40
0 2
Fig.2-6 Gas

3.211

ES

4.575

— 6.001

-6.370

B8
7.255
7498
8.481
jS 781

7.470

7.687

@

9.114

— 9313

r9:385

chromatogram for the analysis

=3.764

=5.347

=5.958

7.401

-9.041

9.257

9.693

chromatogram for the analysis

Cordvceps bassiana(lower).
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—9.717

- 10.308

of the fatty acid composition of

=15.42k0-302

of the fatty acid composition of

10.927

11.095

12.388

12.872

13327

13.519

13.500

15.376

15.550

min

min



Hexane ex.

Ether ex.

Ether extract Hexane extract

226 14:0

v
6858

=]
N
o
»
-]
o
=]
=]
o

100 120

O Saturated B Unsaturated

Fig.2-7 Comparison of fatty acid composition for ether and hexane extraxt of

Cordyceps bassiana
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Aet7] $ske], Lowry
Az} vl B A Ao @e ko]
o] AEE SDS-PAGE®] 4 4

[0

of WA A 0] WA ¥ W
3 patterng PO, WA Wk AAAGA of7h C@e wude RyE 24

A3 tHFig.2-8).

Proteins of Cordyceps bassiana

1 Lane : £. Aessisre TRE
2 Lane: &. Gesgicre B
3 Lane : &. SesmieTeE Eaw X

Foaien con_ (e /el )
4 £ B

1 Lane : SEndarc
2 Lane: . SessiEns TRE

3 Lane: £. Sesgicns EE

4 Lane: £ AeesincE Eim K

Fig.2-8 Protein contents and distributions of Cordyceps bassiana

_57_



S 100% EthanolZ F%3}9] 533.7g(17.8% vyield) & 9%
4 de 3 A= 39.16g(1.31% yield), &4 AAHE2 99.86g(3.33%
vield)-S 29t} Major Extract® U}A] Hexane, Butanol, EA f7]-& W& A}-& 3}
F3S 3 Ay hexaneol A 87.34g(2.91%), Butanol= 72.48g(13.9%), EA+=
1.18g(0.04%), 123 YA H0 A= 336.9g(11.22%)E A AT}

Ao BE stept A FE2E H S EY] yielde Fig.2-9 ¢ Zo] eI

dSample preparation(/7)

Cordyceps bassiana 3,000g

Extract in 100% Et-OH
(400g in 4.5L, 85°C, 33| &)

() Vield At 533.79 /17.8%
1500rpm centrifuge 20min

Fractionation —
When CB 100g in 1L ddH,0 4°C Cooling® HYZT £l
dissolved, add the organic solvent 2L

1step » 33 #12 B

H,0 H,0 H,0 | White
* i3 ; [ Precipitate ] [ ]
EA

Hexane Butanol ; -
Mix 12hr Mix 12hr Mix 12hr Major supernatant Minute powder Crystalform

12hrseparation  12hrseparation  12hrseparation 2000rpm centrifuge 15min

/4g 72'? ’ 1'1189 333{69 Pellet dissolve ] :
2.91% 13.97% 0.04% 11.22% Supernatant a little H,0 | I
‘ Filter
18g /0. 6%

FR&FEUZ
2 yieldH A

39.169 /1.31% ® 99.869 /3.33%@

| |

Screening(MTT, NO assay), TLC, HPLC, Open column &2

Fig.2-9 Yield of Cordyceps bassiana. from the continous extractions and

fractionations.

_58_



() =3 ¢esstze T2 W45 &2 A4
C %

wgrhy %

Z32E
Fig 2-120] YeR S}

=2
B
i)
iin)
i)
rir
3!
[ije}

o
—
=
3!
[ije}

o
—
‘}—‘

JSample preparation

After 4°C Cooling, Cordyceps bassiana
Separated precipitate extract separation

Et Preci
- — hanol extract recpitaes

Fig.2-10 Separation of CB precipitate and crystal
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Fig2-112 Fig2-10]A #2]3 =gl stz AHdESS 728 4o Aol

sg 7w
oalA 2w webd PAR 3] ARYe) BEA AL Felsv)

< Sample preparation

Cordyceps bassiana
precipitates separation

- I I

Prel Pre2

Fig. 2-11 Separation of CB precipitate and crystal
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JdSample preparation

Cordyceps bassiana
precipitates separation

Pre1-1

Pre1 separation

200070m Centritude 15min

Prel

Fig.2-12 Separation of CB precipitate
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8) =3 NEFsx FAE prep 13 prep 29 Wi

Fig 2-1391A & HAE prep 13 prep 29 HAES o1t ol =0 MAE
Hl W3k A3 prep 29 I AES &3 @S wda 3 JAAEES e A%
W AaE Ve ST

o)

S 78 A prep 29 FAAES D—mannitolol ok Fed e
glucopyranose ¢ @ Aol 5o A& NMRE o] &3fo] #4390, 1 1"}

o2 prep 29 TARAEE FAFSHaLAL, 13C-NMR 1H-NMR-& ©]&3te] 744 &
194

prep 201 A<= HUE Aegdido] HolxE *0} o ol A7E A= Fsuth
USample preparation
Cordyceps bassiana
precipitates separation

BC-NMR. and 'H-NMR malysis,
show that 1t contamed D-Mannitol
D) gucopyranose

Dissolved a little ddH.0 OH OH

OH
HO

OH OH
D-Mannitolimsjor)

CHOH
Q

O OH
H
o-(D)-glucopyranoss|miner)

Fig.2-13 Comparison of pigment between the CB separated precipitate 1 and the
crystal type precipitate 2.
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9) =Ptz HIE M4 v

rEohl FFstxd FEEY 29E5Y 449 yield(100% = 05g)el wet 7 =
Srjol] =0 Fig2-14H3} 7o) MAE 213 A3} Ethanol?} hexane, Butanoll 4]
CHAAE e Y hexaned A3 38 W9 o™ huthanol fractions 73k
=EAEs HdthE S & F Al

dSample preparation(s)

Bnml) 486 =0%() Cordyceps bassiana fractionation pigment

=== 1 178 0.089
Hexane i 201 0.01455 0
Butanol 1 242 00121 Y]elﬂ g Plgment gll.‘_l

EA li 004 0.0002

H20 1 22 0.056

24 i 131 (.00655

2-18 il 06 0.003

34 1 333 001665

g0 o

B 5 o4 o Hoane Buendl B KD
-[IEI?IJE] (H:0) (Et-OH) (H0l (Hexane) (Butanol] [EA) (H0]

20h 2

Fig.2-14 Pigment comparison of separated CB extracts and fractions with

equal concentration.
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T
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off
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o
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[N
(ld
X
iu)
=
32

dSample preparation(77)

Cordyceps bassiana fractionation pigment
2 ST IH= Plgment 221
o M9 Xl
Sovent__| Sampleweight | Volame | Concentaton

DMSO 25mg 200ul 125mg/ml

v B0cE22X0M 522 Heating
v Sonication 1min% vortexing

x5g @ @-1 3 Hexane  Butanol  EA H,0
-

Fig.2-15 Comparison of Pigment between separated CB extracts and fractions
with equal concentration.
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1) =ZqLssox 55 @ #3599 F5&(yield) v :

o /\]@Oﬂ/ﬂ Algst @3 TEEFst: FE5E 9 EYEY £ AAAAANAY
EE&(vield)S vwdd o 21 A3} 3000g & =HopdlsSslzelA] 17.8%dp 33
3l 533.7g9] ethanol &5 doH, oju, prepl(FHAE) & 392 g, prep 1
(A5 )e 18z, prep 2% 99.0g =
Buthanol #3& 725 g, Ethyl acetate
33.6g< AATH(Fig. 2-16).

o
i
3@
e &

. B85 ZE Hexane ¥3& 87.3g,
I o
=5

1.18g, vFA]9 water® & =&

d Yield of extract and fractioneis)

Cordvceps
Bassiana
[4,000q]
[ | | | '
Extract Ethanol
Prer:iﬂitﬂte Extract mprinﬂrt1te1 mPreT;Tﬂ mfcru?n?am
BCANEA Emnatan
. m“]‘"m‘ masisis || osvoes || measossw

e

' ' }

Hexane Butanol EA Partitioned

Fraction Fraction Fraction mmﬁiﬂ, Fraction
8730201 || (72502811 || [1.180/0.04% 1)

Fig. 2-16 =392 sFsx &8 R £E9 F5&(yield) v
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wgthl F2E U

W RE e TLC AAAd} )i
2

2] = mibility7} %7 WEOoH], 0T IEE A4S mibility7}
ARG G gk A7kl RHEE polarityel] wl 7H7he] S5 HES
it glths 2e 24 sl

dThin layer chromatographysss)

e Result2/2)

-0 @ 2-1

7 Hexane Bu-OH FA H,0 7 Hexane Bu-OH EA  H,0

Short wave(2sanm) Long wavesesnm)

Fig.2-17 Thin layer chromatography of separated CB extract and fraction
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(13) =395 332 buthanol 3 =9 HPLC ®4Z43 :

50ule] w=#Fohyt F 3% 2] Buthanol Fractiong injectdle] HPLC #4318 3}9ith
Fig 2-18, Fig 2-19, Fig2-20, Fig 2-21°1A4 #Zo] ZZ} merge(ZE37), 300nm,
430nm, 540nmol 4] HPLC Patterns <13} t}.

Operator:

300

CTL™07

avu

100 4

Time (min)

Fig 2-18. Separation pattern of CBBF by HPLC

Operator:

300+

[4°]

LIL"Up

2004

| vu

100

Time (min)

Fig 2-19. HPLC separation pattern of CBBF at 300nm wavelength
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Operator:

300+

200+

oyu

100~

Time (min)

Fig 2-20. HPLC separation pattern of CBBF at 470nm wavelength

Operator:

300+

200 4

ayu
T8L 07

L3¢ vV

1004

LIPS

100

Time (min)

Fig 2-21. HPLC separation pattern of CBBF at 540nm wavelength
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(1) =gopdsFae 558 2 B2 go 4@ wa
wRTY 5EGz FEFE U BIRS Y AEFA6 %
g olgstel AY Axe] AaA

L Physiology-activity Screening test(z/6)

H

)

A
|
A

=
=

=

2 A st

570nmef] A

=3
Ao, 2wy 3H FAEY EA, H0 FEoA Y &3
[e:

® Resultii/2)

celisurvival
il EE X
0.8 0.8
0.6 0.6
04 0.4
0.2 0.2
0 o
L A
&
o Sample conc.(ug/ml)
1 2-1H
0.8
0.6
0.4
0.2
0 !
N T

2t

Fig 2-22. Inhobition of Viability of Cancer Cell(A549) by Cordyceps bassiana

extracts.

U Physiology-activity Screening test(/s)

@ Resultiz/2

1 HF
0.8
0.6
0.4
0.2

0

o _@ i <& \’QQ 'LQQ @0 @0
°¢\° Sample conc. (ug/mi)

1 F i
0.8 0.8
56 0.&
04 0.4
0.3 0.2

0 ! o

< éf:\ + IR

%

(QQ

P
)

S
S

&

&

Fig 2-23. Inhobition of Viability of Cancer Cell(A549) by Cordyceps bassiana

fractions.
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(15) =3 ssslx 58 R T2 A9 dAEA Y F¢ AF2H v

ol
LR EEIx FEFEES ol23le] AB49 A XA Y A3 Ax v w3}
9 9, Ethanol F%&3¥, prepl-1 o] 7} £& a34E5 oy wJgut
5

stz wARY A9 YAEAY FF AFAR WA Wi,

Hexane %8 & 3 Buthanol %8 & 90| Fig 2-24 ¢ o], =& a3 & By},

JdBioactive fraction screening test

C

2]l Pyl P e et o]
=

. Extract and precipitates
i e MTT assay(A549, 24hr)

==EE |50 = 3l
sin Pgts) 050 = Bduni=i

.‘..r.'-,'.'
s gl
i
From laft, athanol
; axtract, Pral, Pral-l,
bW oD XN & B W OmoW KW Pral, haxans, butanol
Fatoraon o ) ethyl cetate end B0
fraction.
i
iy i.:..._..:G:l_.:."..‘.:'.".".'.'--'i'-h'.-"-'-'.'.1.-.-.-..-...“-.._._,,..,,“_
in g :
5 o= IB0= 2izind
i age 000 = Bizfnd
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Fig 2-24. Inhobition of Viability of Cancer Cell(A549) by Cordyceps bassiana

fractions.
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(16) =3} ssox 55 QL #3599 I9 23454 v
RAW 264.7 macrophage Al ¥°| lug/ml =% LPSE A g3l d=S U3 &
vl sEst: FEEYN REES 4 vREE A 95 fEA AAHE
NOE dAlstE ArE Felste] dFo] A= 2948 H4 HHe=E 54
&tk Fig 2-25% Fig 2-2604 ¥ wkéb Zo] Butanol £ &0] t& F&&E3
g o] vgte] NOAE S B4 oR At s st

U Physiology-activity Screening test(/s)

® Resultii/2)

EE 2
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Fig 2-25. Effect of anti—inflammation with the addition of CB extacts on NO
inhibition
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Fig 2-26. Effect of anti-inflammation with the addition of CB fractions on NO
inhibition.



17) =FgE 533z FEE 9 #3959 & 2349 1C509 v
Fig 2-272> ="Hthls3dtx F55 4 &4

Row, I AiE Fig 2-269] A9} FAFSFY oM, Hexane w3 &9 ICH02-
0.88mg/ml %2.¥, Buthanol =

ddd Vs EoﬂTJ—

9] IC50< 0.34mg/mlE X9 2™, Ethyl acetate

T8 59 IC50e 0.6mg/mles HEAth A3e ZA3 Buthanol 3+ IC50°]

0.34mg/mle.& 714 2o AyE W}

JBioactive fraction screening test

Extract and precipitate
NO assay(Raw264.7, 24hr)
3l 0 IIH:E;“-"I-:
- w1050 =038
et EYEAFICE0 = 08 =/
E:r‘.-: EII'-I':-'
i #
L
1
] PR
in 13 &
: g ||
i fi+ E',I
q
\
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.
"“‘ru - i_ ; ; l+- i i +- P ¥
] "ﬂu fme.

Fig 2-27. =3d2eFotx 2= 2 L399 &9 43829 1C509 nlw
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(18) Open column chromatographyZ ©] £33 =JditsFsx F=5 92 &
=9 B AA A

Au7AAe =FgdsFsx FEE ¢ BIE9 gy 243 43,
Buthanol ¥ & &o] 7}1& a#Ao|gls A28 o

£ silica chromatography & o] §3l¢] A A ¥ 3 A ).

Sil-100°] A4 Sil-074A] 4R o, Z+7}F9] fractionS TLC A4S 3¢ w3}
Att.

254 9 366nm2] TLC ¥4 Z#3} non-polar A¥-olA polard A9 A=
w2 HIASS A" (Fig 2-28).

JPurification of 15-.column chromatography

TLC analysis

¥ ¥ ¥ ¥ ¥ ¥ ¥
SI-100 || S1-90 || Si-80 || Sil-60 || 140 | [ Si-20 | S0

i ' U I”ln‘
24 aielen 360 wavelenth

T s 428 B B T I I

Fig 2-28. Open column chromatography & ©o]-&3F -F 5 Eslx FE2E 2
B9 &2 AA

S
e
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(19) 1st SilicaZ® o]& 3 open column chromatographyZ ©] &3l ®%
e 533z 2IZ FUEA:

open column chromatography$¢l, Silica chromatography(13})& o] &3lo] &
gd, =3ddsssix FdE59 FEEAES vusigy. Cloroform
Methanol ratioZ 100:0°14 0:100 7} A2l 3w &= F=F7d 279 23
E& o]&3lo AH49 SAxY AA ad}E vuwddAvt. 2P AA(Fig
2-29), Cloroform® o] 100% ¢} 90%°lA 713 £& &9 A3 5 A
ol9} o] @7}t EL (Cloroform : Methanol ratio) 100:0 2 90:10°] 4] A&
TAES FAA TS AP o] &5

Chomatography 15t fraction
MTT assay(A549, 24hr)

100+

75+

ki

Proliferation (%)
S
i

cl.
U@ Do b0
® 1st- column fraction

(Treated Conc. 12.5u9/me)

Fig 2-29. Open column chromatography = ©] &3 o dts3535x%

R

Mz
J {1
e
L
o2
2
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(20) 1st Silicas o]£ 3 open column chromatography s o|&3le F 4
PO 532 BRI FAEA:

M

open column chromatography$l, Silica chromatography(12})& o] 3}
24 s B BURE 33PN B3z NO oAl FA=EANS s}
Cloroform Methanol ratioZ 100:0°14] 0:100 71A 9] E3dn &= FZEEH
zzte] &3 &5 ol €39 macrophage cell& ©]-&3to] NOYA &35 W3}
Aot A3 43 (Fig 2-30), 3719 Igadgadi e 2], Cloroform? 3ol
100% ¢k 90%°lA 713 €& I9 BdHE A}YH.

ol 9} o] a7} £& (Cloroform : Methanol ratio) 100:0 2 90:1091 4 &
=S AAA U3 FH A o] &

-

i

Chomatography 15t fraction
NO assay(Raw264.7, 24hr)

= 204

LPS (1 sglt)
ColumnFraction - . & (8 §)8 8 ¢ & ° g.
(200/nt)

Fig 2-30. Open column chromatography = ©]-&3 =g odEEsx HLIJE9 gd
540w
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(21) 2x+(2nd) Silica chromatographyZ o] &3  x=gojurgE

9] 2z} open column chromatographyZ ©] &3 A &#¥:

1AEEE #9, =FdesIsx FIES, AEYstaAd  2x(2nd) Silica
43k,  2x open column chromatography & A}-§38}¢]

A2 .

chromatography S 9]
Fig 2-313} o] 3 53tz £I&ES

J Purification of 2".column chromatography

Cordyceps
Bassiana

CBEF

Sal-100 Sal-90 Sil-80 Sal-60 Sul-40 51l-20 Sal-0
l |
' ! ' ! ! ! '
se0-| [sese] [ R T
1,3,3.4 1,2 512-00-3 | | Sa3-90-4 | | Sa2-00-3 52-10 Si2-0
Fig 2-31. Open column chromatography & ©]-83% 3@ 55z #E9 24+
g 4%
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(22) 2#x(2nd) Silica chromatographyZ& ©]-& 3,

chromatography E A3l AEed =FotsEsx

A

iAo FHEAD v

& 37}
FAF,

chromatography & ©] &3¢, A& d =ZodesEsx

/H u]"l

fraction &
20, 0l A= £& a3E vgoy

Proliferation (%)

Fig

434

10
100

2-32.

2}

A= Fig 2-329 2
100-1,100-2,100-3,100-4,90-1 % 90-2014] Z&
FAA i APENA HPLCE AHE-3ho]
of F-#L AHgehA k.

22} open column

Z2 (Cloroform : Methanol ratio) 100:0 2 90:100]4 <

open column chromatography®'§ . &

& Ab19 ¢

22} Silica
T o IqUE
Hgomnzwg 7

o mAE

welg Agstgon,

Chomatography 2"%raction
MTT assay(A549, 24hr)

2nd - Column Fraction
(Treated Conc. 25ug/nd)

Poid e o2 S

22H(2nd) Silica chromatographys  ©] 83,
chromatography & Al-&3dle] AEgEd Iy FE5sx%

_77_

open column
o5 v



(23) 2zH(2nd) Silica chromatography( 22} open column chromatography)&
o] g3t AFed =FdEEFex WA E9 NOYA IFH A vw

337 & (Cloroform : Methanol ratio) 100:0 2 90:100]4 & I 5 L&
W F, 2734 open column chromatography¥B ez 2z  Silica
chromatography = ©]§3l¢e], AEgd =FgdesEsx EIEZ9 NOYA
A EA nluw A= Fig 2-33 i 7o)

90-4 ¥ 90-50]A4 =& IdaAtE wPgorvz 7 fractions FAA g A

P HPLCE /‘}30}@] & AFsidew, UnA fractiond A= F2
BE MolA gtorne AEEA FUdt.

Chomatography 2"%fraction
NO assay(Raw264.7,24hr)

i

30

MNitrite(wuna )

109

it

o

PS(1mial) - + ¢ # & & ¢ ¢+ ¢ ¢+ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
y T B v N T 49
Column Fraction | .;Hﬁgaaggggaﬁﬁu
Ezuumllﬂ} " - E > oo 0 g
Fig 2-33. 2Z(@2nd) Silica chromatographyZ ©o]-&3%t, 2x} open column
chromatography & AF&3ste] Adgld =39 ds5stx HdE9 NOAAl &49EA

R
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(24) 2x(2nd) Silica chromatography( 22} open column chromatography) 2!
oA & AALEAE B =ZF Y553 % fraction®) HPLC #2 A Al:

chromatography( 23} open column chromatography) A 3ddlA Z& A3
S B :=Fd F358x fractions RS, HFEARTY FxXE QA
Aste], va @AZ HPLCE AH§3ste] 2dAA v, HPLC= H3d 2
3= Fig 2-349F 2%}

22H(2nd) Silica chromatographyE AFg$ <2 dAiaE ¥, =3utss
3tz  F3LE9QA Si2-100-4 fraction, Si2-90-1 fraction =2 Si2-90-2
fraction ¢] HPLC #3223+ Fig 2-359 2%

JSemi-Prep. HPLC

Cordyceps
Bassiana

[
CBBF
L] [] [] I [] [] [] [}
ENNETNNEERETRNET N EYRIETR

¥ ¥ L] ¥ ¥ ¥ ¥
m ﬂ-l@ Si2-40-3 Hi'ﬂ“’ s || siM

[ HLO* s |
‘ . 1% % 24 Silica A=,

| HPLCE A3 fraction

Retentdon Time

Fig 2-34. 22+(2nd) Silica chromatographyE A& & £& 43}
Totx 8= A3y 2 HPLC Ade 23

il

Bel, =34 &
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JSemi-Prep. HPLC

5i2-100-4 fraction
HPLC pattern(2snm)

Si2- 90-1 fraction
HPLC pattern(2snm)

Si2- 90-2 fraction
-. HPLC pattern(2sonm)

Fig 2-35. 23(2nd) Silica chromatography® A3 £& d3E B NFIgqwd F
Zolx B E9A Si2-100-4 fraction, Si2-90-1 fraction 2 Si2-90-2 fraction 9
HPLC 432 23
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(25) =FpdE3F3tx fraction®] HPLCE |83t Beauvericin® 321 4
9.

Beauveria bassiana °|  Beauvericin ©] 3o dtiar & le], ¥ A
o] AFgH =Py} ¥ZF3%< Cordyceps bassiana ©°l% Beauvericin ©]
5ol AE=AE HPLCE AM&38to 32l

A3l A3} Beauvericin standardi= 43.2%-o] 131.0¢ WAS w i, HPLC
AEZ=Z AL fraction9 A= 43% -l Beauvericin® peak(area 131.0)2 9%
t}. o] A= A2 3F}arAl, fraction®]  Beauvericin standardE  7}3,
HPLC= #A3 A3} 4328 A 34589 areaZ G Yv}.

olg]gt HPLC #4 Z¥, =3It F5535x%<Q Cordyceps bassianal =
Beauvericin °] g&FHo = AE A2 3 5 A (Fig 2-36).

Jldentification of Beauvericin by HPLC

2im

| _ =

| fraction 13 | — e

| I [S0mg/mi] ji1g74] |— Sm

| | |

WO | U 'y s o 1 | \
E
=]
N - \
& Beawericin |
8 songard (g 3820 o
= (131 alj' %
4=
= Deauerich
] ST A . e
: | I e g

{G0mg/mp |46 4]
) | 1
M H Be auverich 11my
=R ‘.‘.'.L....L_.'._.-_,.ﬂil._ O W | i NS

Retention Time
Pegk areal

Fig 2-36. HPLCEZ o] &3lo] I F353 % fractiono]l Beauvericin®] 359l
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(26) x=ZFdss
g ol&3 A
LC-MASSE o] &3l9], x=mgots33lx fractions ol  Beauvericin ©] g+
ol A=AE AAsAY. LC-MASS & o] {3l =Fudtsssiz
fraction®] Beauvericin®] 5o dSS e HFPo=w  Fig 2-37&
Beauvericin ¢ LC-MASS 23 A3 % Beauvericin standardy¥ 785m/z9]
AFAE HYY. Fig 2-38L =3W5F3tx fraction®] LC_MASS 23}
olv], LC-MASS A3 Ay=z A Beauvericin® 2Z& 78m/z9 A#FHAE
.

o]f] g LC_MASS #419 43, =Y dsFstzxoli= Beauvericinol &4y

o] d=a AFHA & AN

fraction I Beauvericin o F#AE& LC-MASS

=
L I
=

o

dldentification of Beauvericin by LC-M$S

L6 &D0-0TA MT RAGTRAAT A% 6 ML 1TiEd |-“+|.|]-
o1l 330, 313) |
Tids Standard. [1ppm]
SR ki LC-MS & LC-MS/MS
Retentdon dme : 34.2min
hr 150
a3 TEZ3
TEEET TEETE TERST Tlﬂ': TELA&
i.‘ *I LI | f+ I4{I T -h Ll | _h‘ + F*I LI | * T I_L:
[e] i
B |
45 48 37 24 "
4 384 780 1340 2p48 3049 3441 2407 4382 Mg asss 8130 "'"_-""'
100+ g h - :
| df 5t
L] |47.82
| 4 "’ BZ.i8
_{0BY 390 998 1883 2085 ITOR 1104 4203, FHlangz M8
- MI .- s - Ly ] . i
180 o barlp iyl S
hl:l. ...II ....III.
x 488 & AR 08 3338 a1 NdAd (| 3844 4688 ATOY 4azp BATY S1W
0 — L T
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4
W MM g
L1193 p4g 145§ 1830 3188 ryo A3 68 (| 38A8 425Dy Bo3a OOTR D CC
. ' ] Timedming

£38le] =gy H335% fractiondl Beauvericin©]
o]

=, Beauvericin ¢ LC-MASS 23 243},
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Jldentification of Beauvericin by LC-MS

I_iTHI0AM080 T OB4GAR4NE AW 91 ML AITHA
Tow w SEME [ 0000 33080

lﬂ.TH]+

$i2-100-4 + 90-1,2 [S0memi]
LC-M5 & LC-MS/MS

-]
: 185 mi2
< S12-100-4+90-12
i Fetenton tme - 34.2min
fa mam
l!u:
E.l:
:I:
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I e '-""i" —_— e TILTI TIOAQ
:' 'I' L T '."I"" """"'I""I"'I'I'!"I
T L ™= b F | TH ™= ke T by ™ ™ bl
: 14 a4 U2
1! | :.l I l' .'l'.'
| 11 1 } O . a7 | 1.4
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g & il
.H 34 Ol MS
et i 1R 327 d 7 { Bd A i
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Fig 2-38. LC-MASS & ol &3t =@ F33tx fractiondl Beauvericin©l
Agozn wZPud FF3E fractionolE= Beauvericin ©]

gasol &2
o] dvtE LC-MASS 43 23
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(27) Beauvericin 9 9 2 A

P

450t 48:

719 AdolA, =FdeFslxoi= Beauvericino] 5ol J&S Ad
9l 3lgov, tJ3oli=, Beauvericin® A#IA zdE XA A

Fig 2-39¢ Beauvericin 2] NOYAl &9 A3 Aypz A, 5uMolA IC50E&
Hao Fof FAAZA S NOYA &3] 434S o FAu.

aygrez, gEols AAA¥9 macrophagedl el A¥E SAzH JEAE
test 3lAY. A8 A Fig 2-403 o] Beauvericin<  4uMol A 35.3% 9]
ABEES BoFo| AxZAdo s ¢ YU

035 e

I
Beauvericin SFr& a2l <
o330

0.3 (NO = x]] test)

025 -

oz o.1=

015 - S

0.12
o.10
o1 -
o.05
0.05
o : ; .

Control A S Suh 10OuhA

Fig 2-39. Beauvericin ¢ NOYA| ¢ 29

Beauvericin2]
o.68
oF e i
HAMZoMe SHUH
0.6 -
(MTT test)
0.5 -
04 -
0.3
0.2
D —
Control 10um
(10026) (35.3%240) (19.0%%) (20.024a) (20.0%6)

Fig 2-40. Beauvericin 9 macrophagedl A9 M54 3}
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(28) Beauvericin 9 %< Fg&3a 3

X719 AA A3 Beauvericin® 4uMeolA 35.3%9 AEES HoFo] AXE
ZAol FeldE dEORE FAAZY ALLES BistE AS ¢ F dAr
a¥e R 3223 Beauvericin 9 Y ALads A3

A% A3, Fig 2-4139 22o] FAE(AS49)E A 3i=d a3/} &S & F
AN}

8122 Beauvericin 9 FQaEN W= FAA A9 ALgo] AR Y
S ¢ F AU

I r

» ") “ “ @
© & 2 V O Q
o & & & T ¥
Beauverin Conc.(uM)
IC50 = 14.7uM

Fig 2-41. Beauvericin 9 3¢ #8837
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Beauvericin®] $F

B A3 A3 Fig 2-429F 7o), =z e EdxE
r-S A e prli= okA Z A9

o] 9&& 3939 o, Beauvericin &
2

of 37 &S ¢ F AN

Schematic diagram of purification and identification
from Cordyceps Bassiana.

/ Cordyceps
| :q"f j 4 Bassiana
'% | Ist slicaze] colomn chrematesraphy
- Fhutiensahvent (CHCY, - MeOH)
CBEF 100%%: 0% — 0% : 100%)

I
1 } } 4 i } i

5il-100 || Sil-90 511-80 5il-60 5il-40 5i1-10 5il-0

' ¢ ' ' ' ' '

Si2-100- | | 5a2-90- : : o
1,2,3.4 1,2 5i2-90-3 | | 5i2-90-4 | | 5a2-90-5 5i2-20 5i2-0

Bequverici

Fig 2-42. >335 E o83 AedadAd =42 @49 44,

Beauvericin®] $#5H9] 935 39l
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Absorbance at 290nm

8 nE+3

(30) ¥

o9} ztol,
o Y&g

chromatography= AA ¥, HPLCZ AAA 3}

AP goze AP

2 A3 A3, $A, =Z A FFs 2= Beauvericin®] 3
]_

sastgAw, doz Ay FAe 74

chroratogram< A& F3A3to A= A4

A3ar 3ot

Fig 2-43.

143 2%

LA j“-) W'UL\/V‘M’““*L-- -

20 10

Retention Time

1 2 24} Silica chromatography = A A3~
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TRy Alwsien A
n

F(EFCC#15736)< ZF i ot

ot o
ol

@ AFE9 A - =FEESEE 5 kgd EtOHE 70Tl A 3A17H4 33 F &3}
L Ak St EtOHS 2 750 g(F5& 15.0%)& 93Utk ©o] EtOHAAE &I
el % hexane, EtoAc, BUOHZ <2402 FZ% 3 7193l BuOHHE
3 375 g(5& 5%)%2 At BuOHEE S absolute alcohold] =ojA] QA +#-g
(3,000rpm, 20min. 4TC)3te] AMA3} AL BuOH I (BuEp) 124 g(#5%&
33.0%)& NBZ A

@ AAEE - 45749 EAIYAEA ICR vh$2(8A 16-18 g, A4 16-18 g)
= (F)AELS BIO KOREA|A F-qistl o, 15Uk e Ab57]F &k dnk
TS Bkl AAE AMAE Al ARgs T w3k 2 AR 7IzE Fol A
e 5 21-247T, FUlFE 40-60%, FBs HY 12h cycle, =% 300-500 Lux
o] o2 AR oH, AFSAA e SutE A @a vt 47E Aol A3
TPAEEHA RS} SEFET FEEE AF godrAL §

Q
= [¢] H
AL sHAANGy FELdd AL AN AE W2 & P

2 13 A ATl Ed

® 938 9 TSR F - RE PR 0 IPTIRT 4 AdeE
i o] godoli= Fol F 108, 308, 143, 243 A SR, JARHE 1497



5 HATE 3,7, 14U ASPA P AT % SFAATS S

AP HJAF - AE FES BT FE 5 Zoletyl?t Rompung ©| &
sto] AR AI 71 AE S8 dAs AHT 5 AFH S Aol i dH B4
AALZ A total protein (T-protein), total hilirubin (T-bilirubin), aspartic acid
transaminase (AST), alkaline phospatase (ALKP), blood urea nitrogen (BUN),
creatinine $&& Folo|E Ao ot AbE47A] (HITACHI 7600-110)=
=489t

oy

=

ks B o by

wge] FHE

)

A - AW F el §7E o w3

Asrart,

o 9
M

e ol

b

EAITA A - AEAdE gy sFAAE g e, A4 #o4
#fol o] A= Student’s t-testE AH&3FO] p<0.01¢] grell dial freol#el Aow
A 2] 3} .

.- 43

O o3y 2 AEE - ARE AR & AEGEAAAY 54NN ES
Zaste] ARz FF dukAdRE Abge] §5E BEe A3 RE AET
ANA AT ES #EHA gt b B AR HAAAHF(minimum lethal
dose, MLD)< 10,000 mg/kg °l’o.2 ERyTE H3l oo Ay e Yk
Foll Al tzwd zkolE vEeRA] @oktl (Table 1, ). ¥ 52 A A9

a
2,000 mg/kg 74, & 5 DR-29 Fo v} 52 A3ty Foox 5000 mg/kgol
ake] el A FEdhes yYEdided A Fe deasads F
10,000 mg/kg Folol ostelm =Aol ¢ivia Hisgdrh =
Beauveria bassianav =74°] ¢lo] HAAZAZ AEH L o 2 HES&
of dF& MAA Fes & F AU
Table I Accumulative mortality in male and female mice after a single oral
administration of BuCp
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Number of died animals at the indicated time post dosing
(died animals/total observed animals)

Dose group(mg/kg) Tota
Day O Day1 Day 3 Day 7 Day 14

Male
Control 0/5 0/5 0/5 0/5 0/5 0/5
tween 80 0/5 0/5 0/5 0/5 0/5 0/5
2500 0/5 0/5 0/5 a/5 0/5 0/5
5000 /5 0/5 0/5 0/5 0/5 0/5
10000 0/5 0/5 0/5 0/5 0/5 0/5

Female
Control /5 0/5 0/5 0/5 /5 0/5
twean 80 0/5 0/5 0/5 0/5 0/5 0/5
2500 0/5 0/5 0/5 0/5 /5 0/5
5000 0/5 0/5 0/5 0/5 /5 0/5
10000 0/5 0/5 0/5 0/5 0/5 0/5

Total mortalities during 14 days of observation period, died animal/total observed animals
(n=5).

Table M. Clinical finding in male and female mice after a single oral

admuinistration of Cordyceps bisfusispora.

~r Days after tresatment

Du(s""sgﬁ‘r;“lp Aty 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Male

Control Appsar norma 5 5 5 5 5. 5 5 5 5 5 5 5 5 5 B
tween 80 Appear norma 5 5 5 5 5 5 5 a 5 B 5 L3 B 5 L
2500 Appsar norma 5 5 5 5 5 5 5 a5 5 a a 5 5 5 5
5000 Appear norma a3 5 5 5 5 i} 5 5 8 5 5 5 5 5 5
10000 Appear norma 15} 5 5 5 5 5 8 5 5 H 5 5 5 5} 5
Female

Contro Appear normal 5} 5 5 n 5 5 <) 5 L1 5 5 5 5 5 5
tween 80 Appear normal 5 5 5 5 5 5 5 5 a H 5 5 5 5 5
2500 Appsar norma 5 5 5 5 5 5 5 5 5 5 2 B 5 5 5
5000 Appsar ncrma 8 5 5 5 o 5 5 5 5 5 a5 5 5 5 5
10000 Appsar necrma 5 5 5 5 5 5 5 1 1 5 5 5 5 5 5

Clinical findings were observed during l4days (n=5),

@ AgHstel ARAHFHTF 2 Ao WSt - AdEde o9 AT R4
oA, A v ERolA Algel wed el e A @ UuthFig.2-9).
AR G AR EE a2 AEEd FolaolA 44l Aol E
ER Al eFdth AR 5 AA dixEd, &, A B AREFAT, T8EFTF
i AL APEAFH S 224, 259, 324, 259, 27.2 (g)o]l T} &4
o] whg2ze QoM & A FVIZE T T AFEAY Folu oA Aol Fe]
ek AASA ko txd, S, AT, T8FFE, AFFF
o TE Y o dd Aol=FE 307, 285, 289, 29.2, 29.1 (g)°] A vHFig.2-10).
Aol oA

PEE T AP Foo Bdd o3 wss gEyA
< 40.8, 36.1, 36.1, 38.0, 41.2
(mholleH, 574 vhe2o] dd Hat Ao 464, 471, 461, 43.2, 46.1 (mDo]

AHFig.2-11).
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Fig.2-9 Body weight increases in A) male and B) female mice treated orally

with BuCp. Values are presented as mean = S.D. (n=5)
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Fig.2-10 Food consumption in A) male and B) female mice treated orally with
BuCp. Values are presented as mean = S.D. (n=5)
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Fig.2-11 Water consumptions in A) male and B) female mice treated orally with

BuCp. Values are presented as mean = S.D. (n=5)

Q@ g AsiarddA - gy Aserd A7dodA F dlAs 9@ F bilirubin® &
< Exw v o Fo4d = AolE UEhA = Ut AT 2 ST
Zzko . SAE A H7s AES AST, ALKP 2 47539l
BUN, creatinine®| A A] o JRA Tl 4] 9F7Ee] zFolvF dq o) &

2= R ek ki (Table TI)

Table 3. The values of serum biochemical parameters in mice after single oral
administration of BuCp

Sex Male
Parameters®
Dose e
(ma/kg) Contral 2% twesn 80 2500 5000 10000
)

T-protein(g/dt)

O 4.28+1.14 5.2040.72 6.35+0.44 5.78+0.15 5.80+0.24
T-bi lirubin(mg/d#) 0.5040.07 0.40+0.07 0.35+0.05 0.45+0.21 0.4040.07
AST(1U/ 2) 1295041452 211.50+455.00  157.00+58.53  153.75+28.60 124,50+ 15.24
ALKP(IU £ ) 4483343880  378.75+67.85  4B8.67+4520  426.25+31.50 417 50+ 5127
BUN(ng/d£) 31.07£3.67 26.88+6.60 33.93£7.22 30.95+4.71 27.00£2.45
o 0.60+0.07 0.8040.07 0.55+0.09 0.53+0.08 0.63+0.11
CREA(mg/d2)
Sex Femalse
Paramstera® D
i Control 2% tween 80 2500 5000 10000
(mg/kg)
T-proteina/gh): 7.03+0.67 6.17+0.82 5.70+0.23 5.83+0.41 5.75+0.23
T-oilirubin(mg/df) 0.7740.11 0.60+0.07 0.55+0.11 0.63£0.11 0.45+0.27
AST(1U/ £) ‘ 244004430  178.50+17.82  155.50+57.99 173.50+30.20
ALKPIUY £ ) 4266742072  308.67+56.61  310.50+15.34  423.67+16.13 480,00+3,54
(1 de 23.73£0.29 21.20+1.11 28.28+1.83 28.30+2.57 28.60+3.29
BUN(mg/df) s 5 = 5
A 0.57+0.04 0.7040.07 0.50+0.07 0.53+0.04 0.58+0.15
CREA(mg/dZ)

Values were expressed as mean £ S.D (n=5). T-protein, total protein; T-bilirubin, total bilirubin;
AST, aspartate aminotransferase(SGOT): ALKP, alkaline phosphatase: BUN, blood urea nitrogen:
CREA, creatinine. Statistically significant from 2% twsen 80(negaive control ), * p<0.01
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HAAT} 25 A7lolA S8 3t o] A7 BEE A LgrE Fo B
ot AUy Fape] WMo AE A L A v EFoA foHQl T
371 vebA] &9kt (Table IV, Fig.2-12)

Table 4. Absolute organ weights (g) of male and female mice after single oral
administration of BuCp

38X maie
Organ(%)
Ak
ok Bae Contro 2% tween 80 2500 5000 10000
(mg/kg)
Liver 2.18+0.23 1,9540, 11 2.08+0.02 1,98+0.12 1.94+0.08
Kidney 0.72+0.03 0.71+0.06 0.67+0,13 0.67+0.05 0.67+0.05
Spleen 0.20+0.01 0.21+0.02 0.22+0.01 0.20+0.03 0.1940.01
38X femals
Organ(%)
e Do, Contro 2% tween 80 2500 5000 10000
(mg/kg)
Liver 1,2540.05 1.35+0.09 1.45+0.10 1.4440.06 1.4440.11
Kidney 0.41+0.01 0.39+0.03 0.40+0,03 0.42+0.03 0.43+0.02
Spleen 0.17+0.02 0.17+0.01 0.15+0.01 0.18+0.01 0.18+0.01

Values were presented as mean + 5.D.(n=5)
Statistically significant from 2% tween 80(negaive control }, * p<0.01

L

[ W Liver O Kidney O Spleen

LELL

control 2% tween 80 2500mgkg S5000mgkg 10000mgkg

—
(=]
i

ghtig)

Organ wei

[ mLiverm Kidney O Spleen

LLLEL

control 2% tween 80 2500mgkz 5000mgkg 10000mgkg

—
i

Organ weight (g)

d
i

(=1

Fig.2-12. Absolute organ weights (g) of A) male and B) female mice after
?ingl)e oral administration with BuCp. Values are presented as mean + S.D.
n=5
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EAtE A - Add=E Gy gEdAdE 32789 =
zfolo] AT Student’s t-testE AFE3Fo] p<0.019) gtell oid] 234
= 2] 315 o}

oA Wzt 2ol & uEbA] Stvh (Table T, 1.

Table I. Accurnulative mortality in male and fermnale mice after a single oral
administration of Cordyeeps bassrans

Number of died animals at the indicated time post dosing

Dose aroup{maska) (died animals/total observed animals) Total
Day O Day1 Day 3 Day 7 Day 14

Male

Control 0/5 0/5 0/5 0/5 0/5 0/5

tween 00 045 0/5 0/3 0/5 0/5 0/5
250 0/5 0/5 0/5 0/5 0/5 0/5
500 0/9 0/5 0/5 0/8 0/5 0/5
1000 045 045 0/3 0/3 0/ 0/

Female

Control 045 0/5 0/5 0/5 0/5 0/5

tween 80 0/5 0/5 0/5 0/5 0/5 045
250 0/5 0/5 0/5 0/5 0/5 0/5
500 045 045 0/3 0/5 0/5 0/5
1000 0/5 0/5 0/5 045 0/5 0/5

Total mortalities during 14 days of observation pericd, died animal/total observed animals (n=5).

_96_



Table II. Clinical finding in male and fernale mice after a single oral administration
of Cordvesps bassisns.

Dose group i Days after treatment
Findings
(no/ka) 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Male
Control Mopearnormal 5 5 5 5 5 5 & 5 5 5 & § 5 5 5
tween BO Apearnormal 5 5 5 5 5 5 & 5§ 5 5 & § 5 5 0§
250 Mpearmormal 5 5 5 5 5 5 5 5 5 5 &5 § §5 5 5
500 Mpearnormal 5 5 5 5 5 5 & 5§ &5 5 & § 5 5 5§
1000 Mpearnormal 5 5 5 5 5 5 5 5 5 5 &5 § 5 5 5§
Female
Control Apearnormal 5 5 5 5 5 5 & §5 5 5 5§ § 5§ 5 0§
tween B0 Mpearnormal 5 5 5 5 5 5 5 5 5 5 &5 § 5 5 5§
250 Mpearnormal 5 5 5 5 5 5 & § 5 5 & & 5 5 0§
500 Mpearnormal 5 5 5 5 5 5 & § 5 5 & § 5§ 5 §
1000 Apearmormal 5 5 5 5 5 5 & § 5 5 & § 5 5 0§

Clinical findings were observed during 14days (n=>5).
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Fig. 2-18. Body weight increases in A) male and B) fermale mouse
treated arally with Cordyeoesps bsssisnas.
Values are presented as mean + S.D. (n=h)
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Table II. Absolute organ weights (g) of male and fernale rmice after single oral
Administration of Cordyeeps hsssiana.

sex male
Organ(%)
sty Control 2% tween 80 250 500 1000
(ma/ka)
Liver 2.07+0.16 1.71+0.20 1.58+0.11 1.11+0.57 1.64+0.11
Kichey 0.59+0.03* 0,59+0,03* 0.51+0.04* 1.14%0.57 0,55+0, 05+
Spleen 0.10+0.02* 0.14+0.01* 0.11+0.01* 0.14%0.01* 0.18+0.09*
sex female
Organ(%)
Dose
Control 2% tween BO 250 500 1000
(ma/ka)
Liver 1.18+0.07* 1.19+0.12 0.95+0.26 1.23+0.11 1.02+0,08*
Kidhey 0.37+0.08* 0.32+0.02¢ 0.31+0.04* 0.35+0.14 0.32+0.02+
Spleen 0.13+0.02# 0,200,093« 0.13+0.08« 0.08+0, 04 0.10%0.02#
Values were presented as mean + 5.D.(n=5)
Statistically significant from 2% tween 80lnegaive control ), * p<0.1
=) 1 = _ = = 5 = = =g
@ FRALA R AV TF - AP FE F AEFOACH dxwe] Ee $E9
=] = o] & O 7l =% o) o = =]
FAAs BE ZAr)oA 5428l o3k ol AHE AFYA @FUuT. Fol &4
o] & == (o) S — ol o o] = [eTre) =
of ojgt A7 FF WMol m A B A vhA BFoA {fol2el T

HEt7 yEbA] Sk tH(Table IV

~—

Table IV. The walues of serum bilochemical parameters in mice after single oral
administration of Cordyeeps bassrana.

Sex Male
Parameters Dose
Control 2% tween 80 250 500 1000
(ma/ka)
T-protein(g/de) 5.75+0.89 B.0%£1.15 £.3542.87 500+ 5.4%0.52
T-bilirubin(ng/de) 0.35+0.09* 0,35+0.06* 0.38+0.09* 0.33%0.05* 0.28+0.08*
AST(IUf 2) 380.0£57.73 340.0£127.02  335.00493.15 372.54£37.53 355047606
ALKP(IU/ 2 ) ESE.E7+98.52  445.0+121.24 502 5+118.89 450.0+35.99 455 .0+49,28
BN(na/de) 23.33+3.14 21.0%1.15 23.03+0.9 18.5+0.58 20424217
CFEA(ng/ a2 ) 0.50%0.08* 0.60£0.12 0.6340.05* 0.63%0.05 0.66+0.08*
Sex Female
Parameters Dose
Control 2% tween 80 250 500 1000
(maska)
T-protein(a/d) 5.25+0.46 5.25+0.52 4,3340.52 5.0£0.01* 5.33£0.52
T-bilirubin(na/d2) 0.30+0.08* 0.38+0.09* 0.30+0.09* 0.25+0.25 0.33+0.05*
AST(IUF 2 ) 142 540,27 105.0+28.75 156 .67+28.75 155,040, 41 205.0£40.41
ALKP(IU/ 2 ) 453.33£83 11 365.0£59.55 386 .A7L53.55 43505196 420.0£64.50
BN(nafde ) 26.33+1.57 54.06+1.55 24.0%1.55 23.042.31 28.67+1.56
CREA(na/d2) 0.85+0.09* 2.25+0.10 0.73%0.10 0.7£0.12 0.77+0.08*

Walues were expressed as mean * 3D (n=5). T-protein, total protein T-bilirubin, total bilirubin, AST, aspartate
aminctransferase(3G0OT), ALKF, alkaline phosphatase; BUHN, blood urea nitrogen: CREA, creatinine. Statistically
significant from 2% tween 80(negaive control ), » p<Q. 1, #=+ p<0.01

_99_



ol
o %O

ted ICR wh$-29] 2

2 1000 mg/kg Fodwoz MAAS

A& 250 mg/kg, 500 mg/kg

o}ro
i=e) IJ\_

94 %

L

A ggroma 1000 me/kge] oA E

z

A A B

o] gwE o

7l
£

- 100 -



ARARE) AA GAY U AT
AR
352 28 Foluy] FYIAASE ANATIEY 7Y Jro] He g
F4, 4 AR BHol 7hgst sofok Bk B3 AA FAYRAA Ee &
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Sk
CBBF9] soluble fraction®} insoluble fraction®] <w} 7]’%§'Q% ] 7}3}9113}.
z=

golAe §AS WA e olfi: B
A

G o] A% TAE T e F4 842 oclel AnggAe Aes )
& 7] o]},
faflAd Hrte vheo whHo g s tt. CBBFY soluble fraction¥ insoluble
fraction °F 10 mgS 3 &} ]i;:! of Atgd Z+ze]l o d W AWEAHA dAZ1
mboll 7}3F & 224 wrist action shaker (100 rpm)&E &3(A| AT} &3 %9
FEEo] o &8 FUHH o2 5 mge] FEES Ve HUE & e
3% 5 ¥ TaA
E AT 0 9 ARG WAeN FFshx CBBFY 7HeARH 2 Be ¥
CEREE P
HH =2 %—TEEH }\(—)] (21[— HH ;é] ml %)
= CBBF 7144 +3 CBBF E44% 3

Labrafac Lipo < 10 mg < 15 mg

Labrafac PG < 15 mg < 10 mg

Peceol < 10 mg < 20 mg

Capryol 90 < 10 mg < 40 mg

Lauroglycol 90 < 10 mg < 15 mg

Lauroglycol FCC < 10 mg < 15 mg

Labrafil M1944 CS < 15 mg < 20 mg

Labrafil M2125 CS < 15 mg < 25 mg

Gelucire44/14 < 10 mg < 10 mg

Labrasol < 25 mg < 40 mg

Transcutol < 20 mg < 35 mg

Olive oil < 10 mg < 10 mg

PEG 400 < 15 mg < 30 mg

Liquid paraffin < 10 mg < 10 mg

Tween 80 < 45 mg < 50 mg

Span 20 < 40 mg < 40 mg
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Table 5. &F3tx FEETS 2% T LA =4
A1 A 2

&% ok 2(ng) 300 (2%) 300 (2%)
Labrafac CC(ml) 3.45 (23%) 3.45 (23%)
Tween 80(ml) 1.05 (7%) 1.575 (10.5%)
Glceryl Monosrearate(mg) 600 (4%) 600 (4%)
Stearic acid(mg) 1500 (10%) 1050 (7%)
Cetyl alcohol(mg) 900 (6%) 300 (2%)
Propylene glycol(ml) 1.35 (9%) 1.35 (9%)
Glycerol Monooleate(mg) - 525(3.5%)
Water(ml) 5.85 (39%) 5.85 (39%)
T 3o 15 (100%) 15 (100%)
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* 3’—a-Fluoro—2’,3’-dideoxyadenosine 4

NH, NH, NH,
N N NN N SN
7 ¢ ] < ]
. <N N/) (i) (ii) 5 N/) (iid) o N N/)
Br Br
Ho/ﬁ ACO/\Q AcO
HO OH OAc OH
1 2
NH, = NH, 7] NH,
. </ | \/)N </ | AN </ | SN
o. NV N o, N N/) ), (vi) o N N/)
AcO HO
F F F
3 — 4 — 5

(1))MeC(OMe)3,AcOH,50°C,5h(i1) AcBr,CH3CN,0-10°C,4h,65%2steps (iii )H-NNH-. H-0,.E
tOH,0°C,30min.44%,(iv)DAST,CH2Cls, reflux, 1h,68%(v)(n-Bu)sSnH,AIBN benzene, ref
lux,5h, (vi)NHs,MeOH,RT,2h,36%2steps.

Scheme 1. 3'-a-Fluoro-2",3'-dideoxyadenosine 34 "

* 9—(2,5-Di—-O-acetyl-3-bromo-3-deoxy—-B-Dxylofuranosyl)adenine (1) $+Ad
adenosine (20 g, 748 mmol<S AcOH (10 mbDel £33 dHe

MeO(OMe)s(1. 17g 9.73mmol)& 7}8tal 50°CeoA] 5A17F Wyl & J% e 7
ole=3ttt. w8t Ae EES CHCN(IOmDel &8s & 0°5°CE Wzhs)

3l AcBr (304 g, 2473 mmoDE 143t &<t HAH 3] HIpsth 7] vs E3E
S 5710°Col A 24 7F EHPO}“E} e 4§ uhe E3FE NaCOs 3,895
7}kl EtOAcE FE=33ith T71%S 77 MgSOZ Fis A7 5 74%

© =
F=3}al silica gel column chromatography (CHCls/MeOH=20/1) = 2] 3}o] w2t
A0 e e BgHE (1)(2.05¢,65%)S AT HNMR(300MHz,CDCls):6 8.33
1H, H2), 8.30 (s, 1H, HS), 6.36 (brs, 2H,
NH3),6.26-6.27(d,1H, J=2.2Hz,H1'),5.74-5.75(dd,1H, J=1.4Hz,2.0Hz,H2'),4.41 -4.58(m,4H,
H3',H4" H5),2.19(s,3H,0Ac¢),2.13(s,3H,0Ac).

* 9—(5-0-Acetyl-3-bromo-3-deoxy—B-Dxylofuranosyl)adenine (2) $A
3}k & (1)(2.05g,4.9mmol) S EtOH (20 ml) ]| -3 3k &< o
HoNNH H20(2.45¢,49mmol) & 7F8kat 0°Coll 4] 302 wykabaivh vk S3Eol
H0(40mD3}  EtOAc (100 mDE 7}star B¢t 98 §7128 4 MgSO.&
FE AA 5 AAE=sAvt. silica gel  column  chromatography
(CHCls/MeOH=20/D) & ¥-2]3}o] 3l 1419 35He (2)(0.8g44%)E AT} 'H
NMR (300 MHz, DMSO): § 830 (s, 1H, HR), 817 (s, 1H, H2), 7.33 (brs, 2H,
NH-2),6.50-6.52(d,1H, J=5.3Hz,2'-OH),5.88-5.90(d,1H, J=4.0Hz,H1"),4.99-5.04(m, 1 H,H2")
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A.55-4.65(m,2H,H3",H4"),4.38-4.39(d,2H, J=5.1Hz,H5'),2.06(s,3H,5-OAc).

*9—(5-0-Acetyl-2-bromo-2,3-dideoxy—3-fluoro-b—Darabinofuranosyl)adenine

(3) 3HA4
3132 (2)(0.96g,2.6mmol)E  CHoCL(40mDel £33+ &R  diethylaminosulfur
trifluoride (DAST, 2.5 g, 155 mmol)E& 7}3Fal reflux 7oA 1A17F wHksFSI o)
NS EFES 0°CE WA 5% NaHCOsF 4 94(50 mD)-& 7hstsivh CH:CLE F
=%t ¥ fUIsE - MgSOu= & A7 F #APEsshal silica gel
column chromatography (CHCls/MeOH=20/1)% #& 3t 33& (3)3 (4)9 &3
= (0.66 g, 68%, ratio :10/3)& AAvh F2 & 31 THNMR(S00MHzDMSO):
&
8.30(s,1H,H8),8.19(s,1H,H2),7.47(brs,2H,NH>),6.51-6.53(d,1H, /=6.7,H1’),5.83-6.05(m, 1
H,H3),5.30-5.41(ddd,1H,H2"),4.35-4.46(m,3H,H4’ H5'),2.06(s,3H,0Ac). e 4
"HNMR(300MHz,DMS0):8.32(s,1H,H8),8.21(s,1H,H2),7.47(brs,2H,NH>),6.29-6.35(dd, 1
H,/=20Hz,2.4Hz,H1’),6.12-5.95(m,1H,H2"),5.04-5.16(m,1H,H3"),4.35-4.46(m,3H,H4" H5'
),2.08(s,3H,0Ac).

* 3’-MN-Fluoro-2’,3’-dideoxyadenosine (5) $A

S E (3)(0.66g,1.76mmol)-S-  benzene (20 mbel -3l gt &< o
azobisisobutyronitrile (0.43 g, 2.62 mmol) ¥ (n-Bu)sSnH(2.05g,7.05mmol)& 7}3}ar
reflux 7oAl SAIZE wwkstH T whs St s Aoz W7k 3hal silica gel
column chromatography (CHCly/MeOH=20/1)% #u3le] =714 3¢ES Al
7] gl A AL FIHAl g3l MeOHe €3]¥ 50 M NHs& (50 m)& 7}
shar A oAl 2412 wwkElSth RES FAS RS EFRES AYEE3al silica
gel column chromatography (CHCla/MeOH=20/1)% E¢]38le] w4 314 Abefo
3 (5)(0.16¢,36%)F A th. 'HNMR(300MHzDMSO0):6 835 (s, 1H, HR), 8.14
(s, 1H, H2), 7.38 (brs, 2H,
NH>),6.37-6.42(dd,1H, J=5.6Hz,9.3Hz,H1"),5.56(brs,1H,0H),5.35-5.54(dd,1H, J=4.4Hz,53
THz,H3'),4.20-4.31(ddd,1H, J=4.3Hz,27.0Hz,H4),2.90-3.63(m, 21, H5'),2.54-2.72(m,2H,
H2).
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* 2’-Fluoro-2’,3’-dideoxyadenosine 4

H,N NH, NH,
N N N N XN
1) ¢ J <)
2 (@), (i) = iii N =
o N N - o N NT oD o N
Br Br
HO AcO AcO
OA OH
G OH c
1 2
NH, NH, NH,

=)
1
10

(1))MeC(OMe)3,AcOH,50°C,5h(i1) AcBr,CH3CN,0-10°C,4h,65%2steps (iii )H-NNH-. H-0,.E
tOH,0°C,30min.44%(iv)(n-Bu)sSnH,AIBN benzene,reflux,5,67%(v)DAST,CH:Cls, reflu
x,2h, (vi) NHsMeOH,rt,2h.

Scheme 2. 2'-Fluoro-2',3'-dideoxyadenosine $H4d

* 5'—0-Acetyl-3’-deoxyadenosine(6) 4

33 E (2)(1.2g,3.2mmol)& benzene (40 ml)°l &3] 3t Lo o
azobisisobutyronitrile (AIBN, 0.79 g, 4.8 mmol) ¥} (n-Buw)sSnH(2.8¢,9.6mmol)-& 7}
3hal reflux 7oA 2A1F wwketgich whg E3ts Ao =® W7t il silica
gel column chromatography (CHCly/MeOH=20/1)% &¢]3lo] ¢k A 49 3}
= (6)(06 g, 67%)% A%tk 'H NMR (300 MHz, DMSO): § 825 (s, 1H, H2),
8.16 (s, 1H, HS), 7.28 (brs, 2H,
NH3),5.91-5.92(d,1H, J=1.8Hz,H1),5.74-5.76(d,1H, J=4.1Hz,H2"),4.69(brs,1 H,OH),4.49-4
57(m,1H,HA4’),4.15-4.29(m,2H,H5’),2.27-2.37(m, 1 H,H3'b),1.97-2.04(m,1H,H3’a),1.99(s,3
H,0Ac).

* 5'—0-Acetyl-2’-fluoro-2’,3’-dideoxyadenosine(7) A
3132 (6)(0.13g,045mmol)-S CHCL(27mDel &3]3 &< diethylaminosulfur
trifluoride (DAST, 043 g, 2.67 mmol)-S 7}3al reflux 274 3A17F RS
owke T2 F EFES 0°C2 W¥AEka 5% NalCOs+8% (50 mDE 718h3l

. CHCLE F%3te 92 #{715& 79 MgSO.2 3 A & Agssshi
silica gel column chromatography (CHCly/MeOH=20/1)% ## 33 AW &3&E-S

B
AT = NMR &2l 23t 53 35E9 signalso] 25 3l
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w@es =3 % Cordyceps bassiana+= Li SVo| 98] Hx= Feniaugglon,
o]F& EF oty Ty Fufgh ubF Qke] =& QAIE ol QoA A
et BYAAZA AAA ] A ES AAdA At A% AEE
o} > B8 #3F= Beauveria bassianazA Y7 o] & A L.
e sE 9 RlE % SEGE Y Az olgHe] g HZs
113 g

= - 9) = 10) = 1-13} L 14)
of #dlo]E D, IS A AWV &) g 2 WAV St

b

N
ok
m\n

off O N Hu mo e o
oo 1o

D HEAE - =FTEFREE MAGF) 02 ATugGor] FAdgu
A oste] /|9 FeAstoith, L FEFCCHET6)S AT BF

o

@ 7171 2 Ao - u gAS 9% tyrosinase &4 FA =3 W dgd A
#3 A]EZ Melanocyte stimulating hormone(Sigma Chemical Co., U.S.A.),
Protein  Assay(Bio-Rad., U.S.A.), L-Dopa(Sigma Chemical Co., US.A.),
Mushroom tyrosinase(Sigma Chemical Co., U.S.A.), Trypan blue(Gibco BRL Life
Technologies Inc.), DMSO(Sigma Chemical Co., U.S.A.), Triton X-100(Sigma
Chemical Co., U.S.A), MEZA AE & S akia ANE=Z
MTT(3-[4,5-dimethyl-2-thiazolyl]-2,5-diphenyltetrazolium bromide, Sigma
Chemical Co., US.ADE 793l AF&3t3th B16 melanoma cell v of X} &
. ofStrf| Sl A Al vl @Fslo] AFE-3F AT

o] A&dAr AEI FL  7]7]E  Autoclave(DACS11, Daeil, Korea), Clean
bench(SAM KI CO. Korea), CO- incubator(NAPCO, Precision Scientific Inc.,
Korea), Microscope(Olympus CKX41, Japan), Refrigerated multi purpose
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centrifuge(UNIONSSR, Hanil Science Industrial, Korea), Universal microplate
reader(EL800, Bio—tek instruments Inc., Korea) %©]t}.

of @¥ A7l & hexane, butanol, ethylacetate® <28 ow F&H T 79 L%?T‘;%}

E
o] butanol¥ & (CBBF) 375 g(F5% 5%)% At}

Mushroom tyrosinase A3] &4 =4 - 50 nm KH:PO4pH 65), 1 mM tyrosine
solution, =FFE 10:10:99] v& 2 4 o] tyrosine buffer® wE2Atv}t. Tyrosine
buffer 170 ulel /\]E 10 ulE 7Fslkaz, o 7]el 1000 units/ml mushroom tyrosinase
20 nE 7hske] A=E 200 plE Fadth whEHS 25T incubatorel Al 203k wh&
Azl 5, 490 nmfﬂw THEE AU AR A A RS T4 tyrosine
bufferE 7}3le] control® %% 3, mushroom tyrosinaseE A ¢ 3} blankZ 3}
oh AslE&2 offef o] AAEEtaL, XY= =EE kojic acid(IC50=61.15 ng/mlE
o] &3} 3t

A& (2%) = (A-C)/(B-C) x 100

7|4 A AEEYo] HI7IE 9 Ay, BE control®] Auo, Ci= blank? A
LERJI T,

@ MTT A@ge o] g3k Axe] =4 =4 - 48 well plated] well & 1x10°

3 T, 5% COy incubatorel 4] 24/\] b &k v kAT vl A
E A7 st AEE FREE Ayt HiAE WA 5 48X w7
wellS PBS® St MTT®9 F%7F 05 mg/mL7} 5 %% 10 % FBS
DMEMel =<1 5 100 pt# 7}aitt. o] ”ﬂ A Ess skl e Axe AF
NADH®} NADPHE #pgo 2 <3k gdgduks oz MTT(yellow tetrazolium salt)”}
formazan crystal (purple)® W3}l 37T, 5% CO: incubatorol| A 447k w3tk
% solubilization €98 400 A ol A AL Fo} £3]AH Y. Formazan
crystalo] A3 g H vt thExr H#ES 650 nmE . =A 9#S 570
nm#z ko] ELISA reader® ©]-&3to] 3 & 543t

-
=
X
o
i

® Bo%H4 A2l - AAANE FEad BEAAE wolagen, A4 f904
Aole] Ami= Student's t-test® AHg3kel p<001) @ol dlsl felHe Aow
SRR
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A2 9 nZ

Mushroom tyrosinase A& &4 =4 - Tyrosinasex™ 352 A A4 F2 melanin

S A E FEROEE tyrosinase®] A4S THA R AAE F Y= ELLS
IR wws BxE sl 7)eA sEEY HUMAE ol & ¢
AA ME  tyrosinase?] ATl w3k AgS #EF7] Ao, mushroom

tyrosinase® @45kl WA= EHE gl WA 7E B4 kojic acidE
125, 25, 50 ug/mle] =& As3-S o A& 27 278, 529, 64.2 %=
byl Zelar AJ8¢ CBBFE 1250, 2500, 5000 ug/mle) vE2 39S o
Asl gL 7tz 20, 247, 394 %= dEETh o]E B3 4¥Ed9 CBBF:

mushroom tyrosinase?] $&d-S v oEH oz oA )

x2
dlo
o
dot
rO
Ol
O
x2
i)

70 q 5005
60 - |

40 +
55 =

40 4 30 4

Inh (36)

30 20 4

Inh{z)

20 4
10 4
10 -

125 25 50 1250 2500 5000
ppm ppm

Fig. 2-21. Effect of Butanol Fraction of the Cultured Fruitbody Cordyceps bassiana on
mushroom tyrosinase activity. Left; standard (kojic acid), right; CBBF.

MTT A @& o] &3 Alxe 54 54 - BI6F10o] A3 =4S CBBFE 25, 5,
10 ug/mle] s== A A3 Ax AEES 47 90, 84, 83 %E YA L

2ol 7l =49 kojic acidE CBBFS #d3 w22 A 4% Ax LS

747} 98, 97, 93 %E YHEHHTL F =d B Tk fEHoR AX 54E Holal
= Qo b B $E 10 ug/mldl AR 80% oo AE AE&S tehie
N
T
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H25ppm HESppm ®E10ppm

=

=]

(=]
I

=)
(=]
I

Cellviability (% of control)
s @
(=] =]

[
[=]
i

Con(-) MSH(+) CBBF Kojic acid

-MSH (0.4 LM)

Fig. 2-22. Effect of butanol fraction of the cultured
fruitbody Cordyceps bassiana on the viability of B16F10
melanoma cells with a-MSH(0.4 puM).

o A&
%322 BuOH ¥ 3(CBBF)< mushroom tyrosinased ¥d$ 5%
AA Sy MTT assays B3t 540l glas 2135t

y=}
melanoma cells °F43 A5 o] AP Ao £ AR

ZEAAL Sl A e M ¢ e =ZolE AlRE
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A 34,

7}

+

—

A2 HEahAl A WE 5 A

h

$%3%9 in vivo oHEAY AN oA EF L ANy AT

9T E

BoHEgAY AlAUE A7 ExE olEn IHddel H2 e wE
TEdx FEFHY I olEY FHTL in vivo ATE Fdle] FHEHIE A9
AFel e AA wgrhdt B3 %9 CBBF £8o] 339 futde e
B59 AolE in vivo AFTE Edte] BEEE Aoy Ex CBBFEY-H
FEEAS ¢e AAS Y] 2 TS in vivo AL Ede] #zEE Aot

B AFoAE oley fukge] wE CBBFQ %S wwslry] ¢t g3rd &
2ol DNFBeF A&7 f¢E2e mite antigens 717} Abg3lo] olEy
oS fudtdnh E 248 6S AAs7] 98] CBBFEEH o &2 v &3
AEES dof Ao ALE3HS T}

AFANE U

(1) &4 w2 CBBF-Ep9 dtolyxsm &3t

- AE 9 Uy

O CBBF-Ep Az 2 Agox & (FHwAddA Aud =gl 53325
A3 F 20 E(70 um)ﬁ}oﬂ NaZ Aestgth A& 1 kgg 10 29 derea
3tslal AA T EoF Y &3 O g FERE A ST duE FEES
2 ¢ 9 ZHF =< F 5O hexane®} 33 UL hexane =& £
AASFAY. YA &S FFH n-butanold® E33F TS butanol F&
FE5ta AteEs & 4713359 butanol + 2 (CBBF)S A%t

CBBEF7} olE3 IF-AE A= 2945 AYa &0 & Azl 98] o

Ol
L

welgonz & AdFodale olEy 3Fde didk FEAHAEES s AA
A3t Ak 39T CBBFE 32 5ol Fdsles o gk
WA e A4 A (10,000 pm, 30 min)dke] ¥]-&38] 4 E(CBBF-Ep)%
Ao AF8-3FA T

op
:Oé
_0|L
=
o
[aw)
ne Mo
2 N8

@ DNFBZ gk oty yF-de] wigh CBBF-Ep¢ &3 ##: NC/Nga
b8 5 F-91E 7j5eHA XﬂJ—ﬁ}ﬁ 950 vA A7 AFHES 2443
‘ﬂ%] 39 TE 02% 1 fluoro 24 dinitrobenzene (DNFB) &< (acetone : olive oil

1 1) 150 ps ARE Bl F9 284 350 =¥ste] AFAE sk h
CBBF—Ep—‘E 20%9 FE=Z olive A &33le] DNFBE
dREE ofjd 23% 3537 SR =¥33 DNFB =¥/ #4d 3 1537 ¢

Pﬂ n
}-m il
_O|L
N
>

X

o
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Z=¥3Y olive EAL %9 10%9 dFdE olive 7]ES olive waxiE

frabetel Ahgstav,

@ mite antigens ©|&3% olE3 IFH F@ U o]o disk CBBF-Epg =3}
#zh mite antigen®. 2%  Yamaguchi 52 WwWel we} Dermatophagoides

farinae°l A F&=3 RAE& ARESEATH NC/Nga w29 ARHA —r—ﬂoﬂ 4962]
sodium dodecyl sulfate (SDS) &S 150 pw #5353 3A]7Fe] AW F mite
antigen 100 mgS F9 2314 357 =¥t 9598 §2891}. CBBF-Eps
20%9 sEE olive EA Este] FFA i 5 wid 2384 173 SR
=259
- A3 43

@ DNFBZ o] &3k O}Eﬁq vl B-ode] 3 CBBF-Ep¢ &3 NC/Nga micel A
DNFBZ {28k 3 8-9lo] )3t CBBF-Ep¢d &3%E Fig.3-13 Plate 1] A A3},
7591 # &7} CBBF- Ep~ XA @2 dlEzwolAi= DNFB He2l7F 2 15
o A3 HHE A3y CBBF-EpE &=%3d DNFB g7t &y
o PRyt OMB} ol Hlgte] M= drobxlth W A IgE &7 (Figure

pE E¥EA L& P ExToA= DNFB A7 &y wo] u]slo]
7Y & 1 E%% %%6}9124 CBBF—EpH 323t DNFB ﬂw} REls HHH“UP

——DNFB

—*#DNFB+CBBF-Ep

Dermatitis score
o = [T I - I & 5 B = T T« o] [i=]

3 week 4 week

Fig.3-1 Changes of the DNFB-induced dermatitis score in response to CBBF-Ep
in NC/Nga mice. The dermatitis score was reduced when CBBF-Ep was

continually applied for 1 week (b) after cessation of DNFB.
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DNFB

DNFB+CBBF-Ep

Plate.] Change of the DNFB-induced skin lesion in NC/Nga mice. The skin
lesion of a mouse (A) lasted 1 week after cessation of DNFB (a). The skin

lesion of a mouse (B) got better when CBBF-Ep was continually applied for 1
week (h) after cessation of DNFB.

250% - ——DNFB

—*-DNFB+CBBF-Ep
200% A
150% -

100% -

b0% 4

% increase in serum IgE level

0%

3 week 4 week

Fig.3-2 Changes of the serum IgE level in response to CBBF-Ep in NC/Nga
mice in which atopic dermatitis was induced by DNFB. The serum IgE level
was reduced when CBBF-Ep was continually applied for 1 week (b) after
cessation of DNFB while the serum IgE level increased in the group without
CBBF-Ep.
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@ mite antigens o] &3t o=y ¥ F-Hol| thsk CBBF-Epe &7 mite antigens
T3 284 377 =¥3te] 95FdE f23ta CBBF-EpE EX3le] 98 A3 E
Figure 3-3, Plate 2] A3}l DNFBZ f3 3 A $9h= 22, 95 Ax 87}
mite antigen EX& FGI Fox  Agle] AEFEE s vy on
v 3 Ax E7} CBBF-Epell 9&] 3k L=

gk 1) 5-910] corticosteroid AE Y] oFEd siAE FFS BA e

mite antigen®. 2 43 3 F-Ao] steroid & YA E A A 2o Ao=E
Hol mite antigen© 2 FEg I F-AL olEY 3FAE A8 9F modelE
AR A e Ao e}

—
o
)

.

—+— Mite antigen

—&Mite antigen+CBBF-Ep

Dermatitis score
[ T L T L - G = R = I =]

3 week 4 week

Fig.3-3 Changes of the mite antigen-induced dermatitis score in response to
CBBF-Ep in NC/Nga mice. The dermatitis score was reduced by CBBF-Ep.
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Mite antigen

Mite antigen
+CBBF-Ep

3 week 4 week

Plate.2 Change of the mite antigen—induced skin lesion in response to CBBF-Ep
in NC/Nga mice. The skin lesion of a mouse (A) was without change at 1
week after cessation of mite antigen (a). The skin lesion of a mouse (B) did
not get better even though CBBF-Ep was continually applied for 1 week (b)

after cessation of mite antigen.

Mite antigen
+Steroid

3 week 4 week

Plate.3 Effects of corticosteroid on the mite antigen—induced skin lesion in
NC/Nga mice. The skin lesion of a mouse (A) did not get better even though
corticosteroid was continually applied for 1 week (b) after cessation of mite

antigen.
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(2) CBBF-Ep*9] &4 &%

=

- AE P

A

O 95 ¢ 12-O-tetradecanoylphorbol-13-acetate(TPA)E  acetone®] 50
pg/mee] wrE gEste] dFeadEdE ARt A 75¥ Balb/c mice®
F3 Aol TPAS i 134 3¢ =¥3dte] A4S Fosith 459 Ans
#4377 Y3l A FAZS =AFJew F F4S  hematoxylin—eosin® &
A M35 BAAET)

@ CBBF-Ep9] &3 ##: CBBF-EpE olive 249 25%9 wE= &3]
ARSI Y 2AS 397 WY 238 TPAE nlE % 1A 33 10430 TPAR
AFTE L3 F-9dd x5

|
>
eici)

2 3}

O A FAe W3 d=o] FE€H moused A FAES Fig.3-4o AAE}
F7A7F vehicle?] acetones A oA 025 £ 001 mmollew TPAE
A sk oA 057 £ 002 mm= vehicle Aol Hl3e] FHHAC. 2
TPA$t 37 CBBF-EpE Ae#lstd 7 F7+= 043 £ 003 mmeo]e|A TPAR-E
Al sk o] ghel vlsle] FY3ANP<0.05) vkt welA] CBBF-Epi= TPAZ
e A5E A AHE Ak

0.70 -

0.60 1

0.50 { *

0.40 4

0.30 {

0.20 A

Ear thickness ( mm )

0.10 {

0.00

acetone TPA TPA+CBBF-Ep

Fig.3-4 Effects of CBBF-Ep on TPA-induced ear edema in Balb/c mice in
which inflammation was induced by TPA. Acetone: treated with acetone only,
TPA: treated with TPA in acetone, CBBF-Ep: treated with TPA + 2.5%
CBBF-Ep in acetone. CBBF-Ep significantly (P<0.05) reduced the TPA-induced

ear edema.
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® A9 FRANZ £ AT FLR A9 WY AL Plare, 49
AN YL, TPAZ AR Aol Falo] FAAAL Av)Fe] FEo] WY
Asl Tk FANAL. CBBF-EpE Aelshil AmFel Rge] gasiul A9
FA7L grobAlrh
A B oUW

e WW{:HP«/ : R, <2 ‘“F“.'?F""'"J

o . ! £ 4 {

T e & ;
Y worer

Plate. 4 Histological changes of the ear in response to CBBF-Ep in Balb/c mice
in which inflammation was induced by TPA. The ear tissue was stained with
hematoxylin—eosin.  A: B: treated with TPA
acetone, C. treated with TPA + CBBF-Ep in acetone. TPA induces edema in

the dermis the ear and increases epidermal thickness as well. The TPA-induced

treated with acetone only, n

edema in the dermis is reduced by CBBF-Ep.

ol #A3 in vivo AT AFS ©OE &%

e 7HE AAEw
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Dermatitis Score

Nor DNFB DNFB+CBW-Es

Fig 3-5 Effects of CBW-Es on the clinical sign of the skin lesion in
DNFB-treated NC/Nga mice. (A) Photos of the skin lesion. (B) Mean dermatitis
scores of the skin lesion. Data represent mean = S.E. of 6 mice. *! indicates
statistical significance(P < 0.05) compared to the DNFB group. Nor: normal

control.
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Nor DNFB DNFB+CBW-Es

Fig. 3-6 Effects of CBW-Es on pathological changes of the skin lesion in
DNFB-treated NC/Nga mice. (A) Histology of the skin tissue.
Hematoxylin—eosin staining. Original magnification x100, Scale bar = 100 um.
(B) Mean epidermal thickness of the skin lesion. Data represent mean + S.E. of
6 mice. *: indicates statistical significance(P < 0.05) compared to the DNFB

group. Nor: normal control.
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Fig. 3-7 Effects of CBW-Es on serum IgE level in DNFB-treated NC/Nga
mice. The serum IgE concentration was measured by ELISA. Data represent
mean £ S.E. of 6 mice. *: indicates statistical significance(P<0.05) compared to

the DNFB group. Nor: normal control.
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Nor DNFB DNFB+CBW-Es

Fig. 3-8 Effects of CBW-Es on mast cell infiltration in the skin of
DNEFB-treated NC/Nga mice. (A) Photos of the skin tissue. Toluidine blue
staining. Original magnification x100. Scale bar = 100 pm. (B) The number of
infiltrated mast cells in tissue sections of the skin lesion. Mast cells were
counted in 5 sites chosen randomly. Data represent mean = S.E. of 6 mice. *:
indicates statistical significance(P < 0.05) compared to the DNFB group. Nor:

normal control.
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Fig. 3-9 Effects of CBW-Ep on the skin lesion of atopic dermatitis

DNFB-treated NC/Nga mice. Clinical sings were not modified by CBW-Ep
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Fig. 3-10. Advanced procedure for extraction and fractionation of active material

from Cordyceps bassiana.
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Fig. 3-11. The protocol for induction and treatment of atopic dermatitis in
animal model. Atopic dermatitis were induced by application of 0.2 % DNFB 3
times with interval of 3 days. CBWE was pasted on the skin lesion 2 times a

day from the beginning until the end of the experiment for 14 days.
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Fig. 3-12. Effects of CBWE on the clinical signs of atopic dermatitis in
NC/Nga mice. Atopic dermatitis was induced by repeated application of 0.2 %
DNFB on the dorsal skin every 3 days for 3 times. Cream containing CBWE at
a concentration of 20 mg/m¢ was topically applied on the skin lesion twice a day
for 14 days from the beginning to the end of the experiment. Dermatitis scores
(right) is illustrated as mean * S.E. of 6 mice. ** indicates statistical
significance (p < 0.01) compared to that of the AC group. NC: normal control
group, AC: atopy control group, CBWE: DNFB+CBWE group.
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Fig. 3-13. Effects of CBWE on the pathological signs of atopic dermatitis in
NC/Nga mice. Atopic dermatitis was induced by repeated application of 0.2 %
DNFB on the dorsal skin every 3 days for 3 times. Cream containing CBWE at
a concentration of 20 mg/m¢ was topically applied on the skin lesion twice a day
for 14 days from the beginning to the end of the experiment. Tissue sections of
the lesion were stained with hematoxylin—eosin. Original magnification %100,
Epidermal thickness (right) is illustrated as mean + S.E. of 6 mice. **. indicates
statistical significance (p < 0.01) compared to that of the AC group. NC:
normal control group, AC: atopy control group, CBWE: DNFB+CBWE group.

@) =F9E T FE= 23 - vvtA

P

a9 w3t

SR Fofilo] WREAE 05 cm x 1 em® 27| 2 A F 3] formalin-free zine
fixative (BD Pharmingen, CA, USA) €] A H Ty 24-& paraffin®.@ ¥
w3k 5 4 me] FAe AS5AHAS e AAS poly-L-lysinel. = ZHH &)
oj=o RAAATE ojoji we}A Al A AL A H o toluidine blue® ¢
Askeivt. Bt s o & 3}04 2008 = Frietal 5 AlokE A B she] wRhAE 9]
FE AESIAT oy vFd S5 CBWEE =33 $5 x4 U vRtA %
o) A& FHE Fig. 3-14° A 1:}4. HIREA . =7F obEd] B (AC: 3156 +

- 127 -
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Fig. 3-14. Effects of CBWE on infiltration of mast cells in the dermis of the
skin in NC/Nga mice with atopic dermatitis. Atopic dermatitis was induced by
repeated application of 0.2 2% DNFB on the dorsal skin every 3 days for 3
times. Cream containing CBWE at a concentration of 20 mg/m{ was topically
applied on the skin lesion twice a day for 14 days from the beginning to the
end of the experiment. Tissue sections of the lesion were stained with toluidine
blue. Original magnification x100, Mast cell count (right) is illustrated as mean
+ S.E. of 6 mice. **. indicates statistical significance (p < 0.01) compared to
that of the AC group. NC: normal control group, AC: atopy control group,
CBWE: DNFB+CBWE group.
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Fig. 3-15. Effects of CBWE on the serum level of IgE in NC/Nga mice with
atopic dermatitis. Atopic dermatitis was induced by repeated application of 0.2
9% DNFB on the dorsal skin every 3 days for 3 times. Cream containing CBWE
at a concentration of 20 mg/m¢ was topically applied on the skin lesion twice a
day for 14 days from the beginning to the end of the experiment. The serum
IgE level was measured by ELISA. Data represent mean * S.E. of 6 mice. *x:
indicates statistical significance (p < 0.0I) compared to the AC group. NC:
normal control group, AC: atopy control group, CBWE: DNFB+CBWE group.
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Fig. 3-16. Effects of CBWE on the clinical signs of atopic dermatitis in patients.
Cream containing CBWE at a concentration of 20 mg/m¢{ was topically applied on
the skin lesion twice a day for 14 days. The numerals in the photos illustrate

month/day.
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Figure 3-17. A deep moisturizing cream for dry, pruritic and sensitive skin

containing extract of Cordyceps bassiana
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