Development of a new technical method for
screening of modulator of lipid deposition and

immunostimulant from plant extracts.
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Summary

Two hundred plant extracts were tested in vitro for their ability to
modulate lipid deposition and immunostimulation in the pig. Two plant
extracts were selected for further in vivo study to confirm their efficacy
in growing pigs.

In studies of pig preadipocytes in culture, twenty plant extracts
decreased lipogenesis, twenty—five plant extracts decreased differentiation
of preadipocytes and one extract increased differentiation. In studies of
pig lymphocytes, two plant extracts showed immunostimulant action.
Raspberry and safflower were tested in vitro, as extracts of these plants
showed both immunostimulant actions and affected differentration of
preadipocytes.

In the first in vivo study, raspberry and safflower were added at one
percent to the pig diet. The control diet did not contain either plant
extract. Pigs of 80 kg body weight were fed these diets for 4 weeks.
Safflower tended to increase backfat thickness and lipogenesis in adipose
tissue. Raspberry increased CD4/CDS8 lymphocytes in blood.

In the second in vivo study. 0.5% and 3% raspberry were added to
the pig diet as above.. The control diet did not contain any plant extract.
Raspberry tended to affect the following in a dose-dependent manner: 1)
increased average daily gain, 2) decreased backfat thickness, 3) increased
HDL-cholesterol and decreased LDL-cholesterol, and4) decreased platelet
aggregation. Raspberry also increased CD4/CD8 immune cells in a
dose-dependent manner.

These results indicate that the activity of plant extracts in vitro
was replicated in vivo, confirming that the in vitro technique for
measuring efficacy of plant extracts was appropriate. Raspberry can be

used as a feed additive for pig growth and reduction of lipid deposition.



CONTENTS

Chapter 1. OVErVIEW Of PIOJECT wessessessessesssssesssssssstisitisitis i 1
Section 1 Necessity Of the project .................................................................... 1
1. TeChniCal aSpECt w-wwsssessessssssmsmssissiiissiititiit s 1

2' Economical & industrial aspect .................................................... 2

3. Social & culture aspect ..................................................................... 3

Chapter 2 Current status Of the technology ..................................................... 4
Section 1. Current status of the technology and problem «weeeseeeeeeeeee: 4
SeCthl’l 2. prospectlont Of he future ................................................................. 6
Chapter 3. Research contents and 1eSults  cooerereeeereresereremereeeeen, 7

Section 1. Effect of plant extracts on lipogenesis (in vitro)

.................................................................................. 7
Section 2. Effect of plant extracts on immune system (in vitro)

................................................................ 33

Section 3. Effect of dietary plant extracts on lipid deposition and
immumn SyStem in grOWing Dlg ........................................................................... 69
Chapter 4 AChieVementS and Corltl”ibution ..................................................... 101
Section 1 Achievement .................................................................................... 101
Section 2. Contribution to related research fields ««=-weeeeeemmeeerermmemeiinnes 102
Chapter 5 Application Of I’eSLﬂtS ...................................................................... 103
Section 1 inflection project .............................................................................. 103
Section 2 inflection a program ..................................................................... 103
Chapter 6 Reference ............................................................................................. 104



— = —~ O M

0

of
w

o)

o 7Y 3k

7]
2. A

A1 A

e
%Tl

A

;@ D
"
g

<

<~

§(:)]-

O

=13
=

o] 71& 7

A 2 & =

]_

A%

A1 A =W -9 A-hrE

Al 2

~
o
)

X
o

0|
oA

A3 ATATED g 2L A

33

3 (11'1 VitrO)

o0
7o

)

101
- 101

o

0

=)
Hr

il

TN

B!

A1

102

Al 2

103
103

oy

do
gt

A1

103

Y
=0
ao
gl

Al 2

104



H & Ao nts e Jie

BK

e

o
)

—_—
fite)

&

~
70

Njo
‘uAlo
%
B8r
B

o

&
o

M
S

e

ol o el

bl

Ir

=

D 71&4

7A
B

o

AT7F = el A

Eis

of o

A=

3]

Z
il

A= oll A WA

1A

Kl

A e

o)
A

SE IR

1
.

SHA

Q

=
5 a0

[~
1o

o

= ERer AR

golth. 1 ol

R
BA T /g

7 el

L
L

np

o

%

o

ER RN

Aol §

‘33

o]
He

[~
1o



AA QoA A UAFHES 98 AHEEE AAES WY A5A
2 2ol tate] Fefito]l A&E<l Zammbg] (3 o]a}, Xanthii fructus), Yl
=714 95 A 2ol HAME] syl (A1, Forsythia koreana), A
X 7EAAES Fole Azl ofwd(o]A %, Houttuynic cordata)s < 19|
Bk g, oo FAE ThseAe] HA=e #ES B, o7y
(Acanthoparax senticosus)®] = #¢] WxHd =28(Shen &, 1991), v}t
(Ephedra sinica)®] =] #]o| A 2] &Hd2&(Ling &, 1995)%°] Hi =AUt
o Chandler?} Mynott(1998)= #<lol & E7]oA F%% bromelain©] 2}
= BAAZE A HAAE AR AMES Bagon A 511‘4494 A7 3]
Abell A dFQlof & FalE 2 e ZALEE HTol A st gl AA o)t
Tl A HAE] Tt Ao o] &el tF A= 1 5
ghof FAtzent wgkElo] dnk. ofd WE FH o]f=
12+ screening® A Rio]l S Eo] QA @obA ol A A oFart &
Al FFY ok FAERE A o A o] Fgo wAFS

“
WAINE P& Feol BRI GAAL ARAN L] FEAS 22
7 A

DNA chip2 ¥
screeningdtil W ¥ HEH o= 7]'“1‘01] :Loi H’ﬂ AWE4 243 H9E4

& 77 HdeEs

M
(o3
o

<
i)

i
>
=

u
1=
mlo
N
-
i3
ol
ol
i
%
ui

b RuA
ZUAA FEo] EolAHA LFKo @yt Zu AW Aol $
H ZHoAE Aol AL wy|7F AEEa, whd 2yl vle] wo] 343

FHol F2 u7]e] 87 EE =Y. ¥ ARFEA o] FA4 ok HA, He



of 2371 Yt} T A

=i
s

=
=

Aol oA E A

] of

B
_ZTI

3}

ol 7}

3) AL3] -

A A

3f

g 9

oju} 4w ol

o Wlg amlae] 927}

ool

bol gk Z-w] &}

el

=

AES AR AR o] §F

Kl



H 2 & =u

a3 A A

2

= 71

A1 A

Eoan

o

A77F =

oa

U
Hip

CR

2 of

Qe Aol 7

Sfel A E4 Y

pu
R

o 9= xT}

on
O

o

=
=

oA o= By

al

Z
st

A

=y

-

3l oA

screening
9] in vitro Ao 93} screenin

KeX
=

Wo] A=

g

=
L

I

o

AT

)

= e

3

o o

]
=
]

A 1593 Ao A=

%
=l

AAke] lab

A
o i A

o7

%

(0]

o

1, MC-glucose&

= =
= ©

A3l
A, LPL(lipoprotein lipase)®} FAS(fatty acid synthase)% 9l

Qcld

=
=

(lipogenesis)

;onﬂ

)



(Stroma—-Vascular cell) Hj

-
X

HFE A TA

A 72 ==

o] =)
A3

[e]
T

o T

oﬁ
+

@_

70
_Zrl
il

o)

I ol& Alxe]

o

il
o
el
EO

=0

0

"
)

el
B
nd
o)

~

__AL

14e] 4

ZH] ©
31¢)

A

o
R

on

Bl

0

Jo

5
T
el
iy
B



=0

e

X

A 2

AT7F AAH R o] F

1

<
il

Azl A3

L

.

FAA A

[}

a7Es} ¥

i

kel
pal

oj¢jol i1, =ifjell A

F5 o
To Az A
RESES

o al
]
1

S
el
°

¢

—

X



H 3 & didd =d e 21

A1 A dFdEo] AEIEA} ATAEL Z3tll A

AAEo] AYFA o vx= FFES a7 AaiA HA S TAE =34
biopsy3l A in vitroZ AW A
Ao ZRY AW HATANEE
| Aol mA= Gl A st W H

= el YA Busag g

i wo

o
o

ik
A

d

1. 3G E] HA ATxH AP vX= I
7h s 2 3
1) s A AWx2 2| biopsy
A4S fleiA Aol = AN SA =4S biopsy AT

A E 85kg HEAE TAMA oF 120kg 7FA 719-HA 15 23] whF glo]
A 15F 53¢ SAY 2¢S biopsy gunl & o] WAt} 4847k wj k7] 7k

F oS wAs7] HalA biopsy #A & sterile conditions #X gt}
HHAAE AFEE o= FEi Al Hla] Aol @] wiiEollal 8bkgol

ol 4= AR biopsy Foll= 7HF FAAE A9

2) ArxA e wjF

oy HA=o] AHFAH mA= dFS FHst7] faiA CO:z incubator
NN AAE A AWz AAL 48AZ wigdsd dAe A7)
15mg W9l %3l 35mm petridishol 3ml¢] DMEMo 2 w#jdstsich. 2434
S HAYgstrl el widede]  insulin @ (100ng/ml), hydrocortisone
(50ng/ml) ¥ transferrin (100ng/mD-& $FAIHTH ld dAES] FE2&

A ol A A8AIZE &< Hl

rie

H



3) ALFAEe 54

oe] th& dAEH 48413 v o]l & Az dHE 3mlel KRB &
o] E 20ml 7 vialol &AA 2417+ %<¢F shaking waterbathol A
incubations}t= Sl glucose”} total lipid= A3E Foz AulgAS =4
At o]Z YA 3mle] KRB &%= 5mMe glucoset 05u ci¢
MC-Glucoses tracer® ETAIZTH B9 UL MC-glucoseZ incubation 3
doll FHAN7I= WARES Fstr] f8iA v2] KRB €9 3mls 20ml
gl vialel @i -20CelA ®Ravrt dddd w94 ARSI ©] KRB
S AL 4BAZE AW EAS ST W AFES WSy 2 F59 insulin,

S incubation ¥ vial

i

hydrocortisone % transferrins A1 AT HA
| 019+ KRBE =49 u FAAZAL HAZ9] &
A 2okt 24 A $ incubation vialS
SAAZAT 30% Fol KRB &4 Wi AWz 43 FAS S43
tt. o] HHE 5ml9 Dole’s solution (¥3H]E  isopropanol:40,
n-heptane:10, IN H.SO4s:1)¢] & vialdl ¥ ¥ ultrasonic water bathol A
304 &<t AW FETE o] vialel 3ml9 hexane®} 3mle] H:0E Y2 &
Aol x3tE AFo F7]EuWlE 6ml fE vialdl ¥i F7ME 1.5mle]
hexanes ¥olA AWE FH A F71&9E dry-batholl A 3] FEA]

712 W % 5ml9 scintillation cocktail® 7} ¥ liquid scintillation

2

o
N
—t
12
dlo
2,
b

o
£
R
e

counter® C-lipid®] activity® At AWFH DS Eedo] Ao g
AW oz ZAHFP+=d KRB buffero] % labelling A & F XE
T2 ZGmM, 3mlelE 15ul mol)dl| incubation vialel E3HE & MC activity

ZF 225 AW Fd 238 YC-activityd] v &S FalA T

100g9] HAAEo) 500mle] &S H7bsle] 80°CE 124t FE35t] W%
A=A F AFeta Aol ol gasitt Axd A A= 100ge] 500mle]
1=

deree Wrletel LEHLYARI] UelA 600CE 243 B
1% ol 3ol -

_8_



x2S gojo(biopsy), 48A17r% et culturest goH A7
incubation 3t= ¢t glucose”}t lipid® A3d Fox ALIAHS =AY
TP F W& D) ARFAS S48 f3 4821 g9 2) Hd=
1919 ALFAE A 3) 19155 ARFAEES JAg 55 AdsfiA s
AE&THEs TR ?Lxﬂxqoi Agstd o 2o 191F9 AAE
282 2o HlsjA deby F7F e fAEE AE BAYE,

D AREY 54 A8 43=x4 &9

7h) ZEie] Zg

A o] A AP FABS AT ABxAS FHsr] A
insulin (100ng/ml), hydrocortisone (50ng/ml) % transferrin (100ng/ml)°l
o5k oJgko] Figure 1.1 o YE Qlt} 48A17F &<t xh=x= AdAS w| <

gte FoF a8l AureA A Y3t 247+ incubation BT Y =2
S FHAHT 99 374 F insuling H7VErA] EgS o g 7

%2 4
7} A8 3, hydrocortisone T+ transferring H7}ebA &3S w=
I7HA B RS el wleiA Aol thAa AT A Hd A=
THsE AFoNAME gl
insulin(100nl/ml), hydrocortisone(50ng/ml) % transferrin (100ng/mD< 7}
A AT olEA Z2ES HUbele ol v Hd AWNIES AL E

F3d Ho AAE S AFFA JALES 4 TR 5 U]

]I

AgFY oA mE AE 5

o

EAS
o},



7000

6000

5000

w N
o o
o (@}
o o

Lipogenesis

INS(-) CORT(-) TRNS(-) No Del

Figure 1.1 Effect of insulin, hydrocortisone and transferrin on lipogenesis
of pig adipose tissue. Adipose tissue were cultured for 48hrs with insulin
deletion [INS(-)], hydrocortisone deletion [CORT(-)], transferrin deletion
[TRNS(-)] or no deletion [No Dell before measurement of lipogenesis.
Lipogenesis was expressed as glucose conversion to total lipid per mg

tissue per Zhrs.
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Table 1.1 Effect of culture time on lipogenesis of pig adipose tissue.
Adipose tissues were cultured for 24hrs, 48hrs or 48 hrs with media
change at 24hrs. Adipose tissues were cultured with no treatment(control),
porcine somatotropin(pST, 10ng/ml) or gense noid(Ech 10ug/ml).
Lipogenesis was expressed as p mole glucose conversion to total lipid per
mg tissue per 2hrs. change "= culture media was changed after 24hrs

culture began.
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Lipogenesis

Treatment
Culture Time
24 hr 48 hr 48 hr + changék
Control 2375.1+432.92 3175.9+381.89 3046.5+172.83
pST 154.5+16.92 114.2+15.09 123.3£17.52
Echinacie 2341.3+193.51 2371.6+357.39 2954.1+392.17

¥ Values are mean + SD

% control & WXxTtol HlE E ¢

= HAZHFEH biopsyd
W wioh A 2AS dojd 79 e s X 7F w2 stress®] A X wheb
A vkt A] (lipogenesis) % o] E&tA 7] wj&Eo] v cultureA vttt 245 HA
% control® FEAlstE Ao EFFelr] wiimolth. thRGE culture mediafl

O} AL iAo Zo]ATh Table 201 191719 HAEo] s A
Ao Al A= FEFel YEtd Jh(58 EA wEel & A el
A FAAR]D olES HwE o glolA FAEA 2dES daldh). 1008 =
o M=o ARFEE AAF= oA =0 23A =Y cell cultureol A A
WA BadAE 7M-He 4 A ZidEg. AAE 299 2 ughA
AAZE W mokE (HET9 59%), o] AAES AYFAgnr Ho]lH o=z
AA A=A Ee AFAA SR AEPeA g2 23dE AT
A oofel diel Be A Flolvk. LefA s A A EA ] AR AR THA
Qa (ARGl ), AWAESL &3k A= THA S F e =E2S
A ek o] A2 AU Tkl AEAS AT 7 As 7He A o
A= =Hol 2 Aojrt. & Aol ARFAHS Fes =22 oA
v S dixzTel vls] 30%01 AEde & AR EEE fld
ot A4 oA EAE Follle Aol FHAAPelARE g vl A e
S7bebAl oA Sl AME S G e AdESHo] AT o
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Table 1.2 Effect of various plant extract on lipogenesis of pig adipose
tissue. Adipose tissues were cultured with plant extracts for 48hrs before

measurement of lipogenesis. The data were expressed as % control.
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Lipogenesis HAE Lipogenesis HAE Lipogenesis
100 2bA} 103.4+3.02 =9 85.6+7.12
83.0£1.91 ARZE 32.542.82 ey 54.8+3.76
94.8+3.85 9 oF 62.1£5.62 o) 5 9] 110.6+7.52
80.0+£3.37 Z7 A} 120.8+10.45 stz 80.8+1.02
885+4.20 | Ar7ktE | 112.1+17.73 A7) 3 90.5+3.14
91.749.50 =2} 97.0+18.08 % 101.9+11.71
745+6.74 s 91.0+9.04 A el 82.4+7.41
91.8+7.14 i 5.9+0.52 *& 92.9+9.31
93.3£4.49 st 85.2+2.84 W 2 of 107.2+14.07
90.8+5.58 & 95.2+6.97 He 81.5+7.29
93.6£9.76 G 94.7+17.20 33} 90.5+11.09
97.6%5.10 w2 88.5+8.85 AR5 85.4+16.24
92.6£5.53 e 110.8+6.49 7] 84.2+3.76
91.4+12.23 EGCG 90.0+9.13 5-2¢ 93.6+3.12
32.9+2.76 St | 11264656 ot 104.5+6.50
Jaohasworit
91.3+6.28 s 103.4+6.69 T3 85.6+7.63
126.2£19.21 %19 95.0+12.21 wE 95.1+1.13
62.4+7.06 T 89.7+2.74 3& 107.3+13.82
105.2+9.52 4t 94.5+15.19 x 96.3+5.12
95.3+21.14 S 719 79.045.10 A8 83.8+5.02
105.9+19.49 Z 7t A} 79.2+15.68 T3 107.1+6.36
55.1+8.05 k) 87.0+2.99 3 5 A 41.8+1.05
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AAE | Lipogenesis | 3 9E | Lipogenesis AA= Lipogenesis

= 95.0£11.19 W 106.2+12.47 A4l 121.2+5.28

s 53.4£5.70 A4A 99.3£20.46 W4 136.7+13.03

5% 67.5£5.69 s 29.3£7.15 D6 152.2+12.74
= 100.4+8.07 2% 94.1£12.75 D7 129.0+6.24
= 87.9+3.94 =k 96.1£10.53 D13 115.5+20.33
Ll 103.0+5.22 HAiEE 99.1+£8.26 D18 128.7+6.39
Gy 94.9£12.08 7] 112.5+20.60 D30 96.5+8.09

Az 99.0£16.75 At 132.4+16.53 D31 118.0+7.03
s 5 92.2+16.19 Lok 103.1+5.39 D32 108.1+0.44

94.4+4.33 Sl 113.8+4.65 D101 100.4+9.20

=
ul-8k 107.5+10.08 ANz 92.5+9.45 D102 110.4+5.22

Sl 45.8+7.79 A% 58.9+10.16 D103 114.0+12.30

%4 26.8+1.21 A | 116.7+15.05 D104 104.0£15.59

S 96.8+8.28 A = 115.1+19.39 D105 51.9+0.71
A 93.9+6.03 27 106.0+4.90 D106 102.5£16.32
= 106.6+9.45 WiEE | 132.8+17.06 D107 95.3£14.16
5 104.2£13.92 kil 107.3+14.62 D108 109.1£13.61
2= 115.5+20.58 | 99.9+9.52 D109 88.9+5.93
Zl 5 100.8+11.80 | A&+ 125.6+8.24 D110 118.7+7.31

= 101.7+8.87 e 125.2+12.41

% Values are mean + SD
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Figure 1.2 Effect of the concentration of plant extracts on lipogenesis of
pig adipose tissue. Adipose tissues were treated with plant extracts for
48hrs before measurement of lipogenesis. Lipogenesis was expressed as

pmole glucose conversion to total lipid per mg tissue per 24hr.
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Fig 1.3 Effects of culture time on differentiation of porcine preadipocyte.

Cells were induced for differentiation on day 0.
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Table 1.3 Effects of wvarious plant extract on differentiation of 3T3-L1
cells. Cells were treated with 20ugl/ml of extracts for four

days after induction. The data were expressed as % control.
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AAEH# cell diff. AAE# cell diff. AAE# cell diff.
control 100 AR 114.6+9.30 &t 81.8+1.67
3 98.4+4.22 LR 85.5+2.93 =g 96.5+13.23
& 74.2+3.69 o 84.0+6.20 A7 84.742.82
%% 3 77.247.26 EGCG 79.546.76 = 103.8+5.56
T712F | 98.0+10.27 | St ' 106.9+9.59 &) 104.8+5.69
jaohasworit
ML | 107.7+10.24 AT 91.245.41 S 114.7+9.01
A4 | 107.7+13.73 715 133.4£4.63 A4 36.6+9.84
°fo] <l
HK086 | 110.4%9.62 T2 126.0+5.40 (h=2) 106.5+6.02
HKO086 | 125.1+9.29 4t 118.9+6.64 =9l 88.3+2.37
HK082 | 99.8+2.15 S 7}h+] 115.6+8.01 Ll 97.249.43
HK082 | 108.2+7.50 Z7k A} 141.8+7.03 w3} 86.2+9.80
LR 98.8+5.49 Ela 137.2+10.54 YRG 78.2+7.37
2ok | 118.8+14.35 wol 114.4+10.10 | wreha) 83.3+3.52
o4 % | 111.6+10.74 S 86.4+0.00 nag 77.8+15.84
a1k 135.9+7.16 A el 80.9+7.15 | g+ 69.9+2.14
Ak 105.8+12.46 uj =} of 79.1+9.98 5} 7] 86.646.72
AA] 4.2+0.76 2z 76.4+2.09 B 85.6+1260
&7 48 99.8+5.64 A 82.9+4.61 x 72.0+5.41
Ll A 91.3+4.07 AT 83.1+4.71 S 62.3+13.61
A%E 99.1£7.48 ey 75.0+8.52 Z 63.6+5.59
AFAL 99.4+3.24 YGP 81.0+2.31 § 4 15.4+2.57
72k | 91.8+6.25 B 74.0+5.02 AL 168.1+17.34
A 7by] | 84.143.84 A 83.5+3.92 LE 65.146.20
73 82.8+1021 2] 2} 79.7+4.67 RLRAS 91.6+5.61
s 85.4+6.24 24 69.7+5.73 e 73.244.88

Values are mean + SE
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Table 1.4 Effects of wvarious plant extract on differentiation of porcine
preadipocyte. Cells were treated with 20ug/ml of extracts for four days

after washing. The data were expressed as % control

AAE MEES A= MEES A= MEES
control 100 k] 08.8+3.45 Elars 96.6+6.68
A8 | 11064674 | 24% | 1102+662 | 2= 92.6:1.67
o= | 10662424 | EGCG | 118621058 | 2= 116.3+7.52
StJoh
x| 1127583 |OW° ,?SW 886+458 | H3FE | 107.6:4.24
or1

7] A 117.3+3.40 | AHA 110.8+4.29 B! 121.5£6.13
X 129.0+3.29 z1 9] 111.6+3.36 5 A1 101.5+7.05
Ao 120.6+6.19 T4 103.4+5.38 s 109.0+6.07
HKO086 115.6+1.43 A rt 131.0+2.24 YGP 103.7£7.04
HKO086 112.1+1.31 27} 141.8+5.85 A 77.6+4.78

HKO082 122.0+6.14 | Z=ZA | 113.4+1552 s 202.5+11.06

J

HKOS2 | 110.2¢381 | W&} | 117.9+369 | AA | 1268207
MEg [ 91941317 | =9l | 1265260 | A | 1337207
Aok | 111.3+460 | 2 | 1318+1488 | 2 | 1155825
oz | 1201+285 | oiE¥ | 127141239 | 53 | 11204724
w4t [ 1286+817 | dmz [ 12211502 | A% | 1080:8.22
Avk [ 10762427 | AAF [ 12434864 | A | 1137#4.35
Jv) | 1457593 | Ay | 173121198 | ¥ | 1257#477
94 | 5604505 | Wzer | 107.2¢1.89 |  $70 | 161.0+7.46
AN 1069:594 | A5 | 1215:884 | A [ 100.6:4.64
% [ 1002+41.08 [ Fat [ 113622661 | <lol9l | 117.8+4.11
A 110970420 | A% | 741+219 | =9l | 11755840
@oF | 89.1%394 | MV] | 14524770 | W@ | 1051+8.75
Ao bedl| 11894697 | 2 | 10384688 | vH | 112.6+3.28
w3k | 937+874 | @b | 1066255 | YRG | 1189390
% | 113741018 | #3 | 1088+493 | Wil | 107.8¢5.23

Values are mean = SE
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Al 3 73} A 3 73} dA= Al 3 73}
111.6+9.78 59.6+4.72 B 121.2+4.48
87.3+3.61 67.7+8.26 4t 7214752
69.8+7.57 69.1+5.69 A% 86.1+19.45
139.3+18.02 76.6£4.25 0 sk 75.4+9.39
87.9+6.86 83.8+5.77 % 11354891
27 84.2+3.49 67.2+5.70 n} g} 116.5+14.33
53 104.8+15.54 59.8+5.37 & 139.7+7.60
=3 111.7+17.71 67.7+6.64 g 121.8+6.31
14t 107.1+9.64 64.1£8.21 o 128.6+12.35
rx 111.2+6.41 61.7+8.46 A 106.1+5.09
A 99.0+6.57 67.7+5.74 & 98.7+7.10
63.6+5.32 57.2+5.40 2= 119.1+6.14
233.3+22.65 59.5+2.04 AT 51.1+1.74
281.9+6.12 69.6+0.60 & 45.9+5.42
= 233.5+22.41 54.1+2.90 W 81.2+4.52
3 220.6+8.34 7.9+2.19 AR 58.3+4.68
Ax 119.9+13.34 53.5+3.24 <5 125.5+9.55
o o} 88.6+11.15 50.47+3.93 | W< 97.5+13.28
°§ 116.6+4.89 59.5+5.92 AEE 56.2+3.99
B A} 90.8+4.78 97.4+£14.58 7] 87.2+1.35
A4t 108.2+16.43 97.7+11.47 ALk 80.2+3.61
Ak 110.8+11.80 129.8+3.60 Sk 98.5+3.30
e | 1254+18.25 121.3+5.33 <3} 82.6+5.77
A 112.7+18.39 233.2+9.82 A% 103.3+11.14
% 9] 151.6+19.86 125.5+6.27 Kk 2.9+0.44
A #}of 70.0+6.38 119.5+4.07 & 5 A 78.7+8.71
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Fig 14 The effect of concentration of plant extract on GPDH activity of
cultured 3T3-L1 cells. Cells were treated with three plant extracts
(#51,54,66) which inhibited cell differentiation in the previous study for
two days after induction. Each culture well contained 40ug or 80ug plant

extract per 1ml of DMEM.
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Fig 15 Effect of concentrations of plant extract on proliferaton of pig

preadipocyte. Plant extracts were treated for the first 4 days of culture.
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Effect of plant extracts to cell proliferation
in 3T3—-L1 adipocyte

O DMSO
140 W safflower
O raspberry

120 |
100
80
60
40
20

100ug/ml 250ug/ml

Fig 1.6. Effect of concentraions of plant extracts on proliferaton of
3T3-L1 adipocytes. Plant extracts were treated for the first 4 days of

culture.
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DMSO Raspberry 250ug/ml  Safflower 250ug/ml

Fig 3. Photomicrograph of showing differentiation of porcine

preadipocytes. 250 ug/ml of respberry and safflower were treated for the
first 4 days of culture. Raspberry decreased differentiation, whereas

safflower increased differentiation.
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A A e g WS sfaste] glo]A,  EchinacieE ©]&3to] H4A

o}
oA T BHEE wol Fth

20110 5 | 25| 125 10.625]0.3| 0.15 |0.08]0.04|0.02|0.01

(ug/ml)

| ConA [0.87]0.90]097]0.84] 0.87 | 0.89 [1.21] 0.69 [1.61]1.36]0.85]1.30]

e
° 2001100| 50 | 25 | 125 | 6.2 | 3.1 15 108104 (02101
(ug/ml)

Echinacie|0.7910.97|0.74 | 1.08 | 0.96 | 1.17 |1.13| 091 |1.60|1.32]0.76|1.23
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Fig. 2.2 Effect of ConA, Echinacie for Pig lymphocytes

Eabe AAdER dEA dd, dabdl= og 7k 9] Gincenoside7}

1 Fol A% Rbl, Rgl, Re, RA7F & &eiA o, o=
of g HAsrE dol B WATA] EdS FSASATH
AaAA A= hEAQ ELAEA ERAe Ao o] &3t
A Rble 1.6 ug/ml, Rgl2 29 ug/ml, Rei= 1.1 ug/ml, Rd= 06
ug/mlol A £ 35 Ho Floh (Fig. 5 43 Ecinaceag ©]

£3te] 2% DNA chip 232 58 22395 s A ot}

o2
ol
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g/ ml 10 5.25 2.875 1.688 1.094 0.797 0.648
Rb, 0.180 0.231 0.271 0.267 0.257 0.258 0.262
ug/mé 10 5.25 2.875 1.688 1.094 0.797 0.648
Rg; 0.185 0.266 0.300 0.289 0.290 0.269 0.225
ug/mé 10 5.25 2.875 1.688 1.094 0.797 0.648
Re 0.202 0.316 0.335 0.342 0.355 0.297 0.264
ug/mé 1 0.750 0.625 0.563 0.531 0.516 0.508
Rd 0.202 0.249 0.267 0.284 0.276 0.260 0.260
0.400
0.350
0.300
*  Rby
0.250 = Rg;
2 Re
x  Rd
0.200 cletAl (Rby
cletAl (R4
0.150 ctek 4l (Re)
----claA (Rd)
0.100
0.050
0.000
0 1 2 4 5 6 8

Fig.2.3 Effect of gincenoside for pig lymphocytes
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Table 2.1 Effect of various

proliferation of pig lymphocytes

plant extract on

immune cell

H 5 ok oF EtOH 40 EtOH 10 DW 40 DW 10
84 B-6 2.70 2.77 2.56 2.67
72 A-34 2.60 0.17 0.16 0.43
43 A-5 1.73 0.23 0.26 0.33
91 B-33 1.54 0.39 3.04 4.00
85 B-9 1.52 3.62 0.85 1.49
88 B-26 0.57 0.70 0.48 0.72
75 vt 0.56 0.23 0.41 0.70
86 B-16 0.43 0.47 0.16 3.65
27 Suf 0.40 0.13 0.10 0.59
90 B-30 0.40 0.50 1.35 0.63
74 ofe]¢l 0.32 0.24 0.33 0.41
92 Echinacea 0.30 0.34 0.23 0.70
11 Zx 0.27 0.10 0.15 0.46
83 a2 0.26 0.15 0.25 0.45
78 5 A 0.25 0.16 0.14 0.51
7 7kl =714k 0.20 0.20 0.19 0.57
22 E ko] 0.17 0.13 0.21 0.98
80 = 0.16 0.16 0.16 0.38
81 HA AW " 0.16 0.20 0.21 0.48
94 ConA 0.15 0.86 0.39 0.96
3 v < 0.15 0.12 0.27 0.30
19 2ARAE 0.14 0.13 0.30 0.57
89 B-29 0.14 0.40 0.14 0.75
9 ConA 0.14 1.86 0.39 1.06
63 A-25 0.13 0.14 0.07 0.51
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W3 3 oF EtO H40 | EtOH 10 DW 40 DW 10
17 <452 0.13 0.12 0.16 0.54
76 =S 0.13 0.16 0.15 0.57
21 =43 0.12 0.14 0.23 0.55
60 A-22 0.12 0.18 0.15 2.25
31 SF 0.12 0.12 0.16 0.73
29 ) =} oF 0.11 0.12 0.10 0.58
33 7] 0.11 0.09 0.14 0.56
46 A-8 0.11 0.10 0.11 0.43
6 g 0.11 0.13 0.23 0.21
14 R 0.11 0.14 0.17 0.49
44 A-6 0.11 0.12 0.10 0.41
55 A-17 0.10 0.11 0.11 0.54
35 s 0.10 0.08 0.11 2.43
87 B-24 0.10 0.47 0.12 0.58
9% ETOH 0.10 0.33 0.08 0.42
57 A-19 0.09 0.10 0.24 0.78
13 57 0.09 0.18 0.09 0.35
59 A-21 0.08 0.08 0.17 0.57
34 s 0.08 0.10 0.17 0.52
26 SEF 0.08 0.13 0.06 0.24
51 A-13 0.08 0.12 0.09 0.51
39 A-1 0.08 0.12 0.13 0.46
54 A-16 0.08 0.13 0.07 0.56
56 A-18 0.08 0.10 0.12 0.52
Etoh 40: o&& F&&E 40 ug/ml =2 A&
Etoh 10: ol&& F&& 10 ug/ml 52 ARE
DW 40 : & F=%& 40 ug/ml 5= A&
DW 10: & FE% 10 ug/ml §E2 A&
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Table 2.2 Effect of various

plant extract on

immune cell

proliferation of pig lymphocytesat various cell concentration

W s q ol DVV6 DVV6 EtOI;SI EtOIGJ
75x10e”/ml | 25x10e’/ml | 7.5x10e’/ml | 2.5x10e’/ml

107 B-34 1.84 1.65 1.08 1.15
81 B-8 1.39 1.29 0.77 0.52
138 | Echinacea#1 0.78 0.95 0.38 0.31
21 =443 0.75 0.62 0.39 0.32
100 B-27 0.74 0.68 0.78 0.54
43 A-5 0.74 0.68 0.43 0.42
111 w3k 0.68 0.66 0.31 0.28
99 B-26 0.68 0.67 0.66 0.67
23 B 0.64 0.59 0.21 0.15

3 vl §3 0.63 0.92 0.22 0.22
31 =il 0.60 0.57 0.43 0.36
17 =2 0.60 0.53 0.33 0.31
29 i of 0.58 0.50 0.42 0.36
96 B-23 0.55 0.50 0.21 0.17
119 & 0.53 0.57 0.27 0.30
62 A-24 0.52 0.42 0.21 0.19
57 A-19 0.49 0.45 0.25 0.21
18 e 0.46 0.13 0.20 0.14

6 = 0.46 0.53 0.51 0.46
20 Zhol &} 0.44 0.50 0.19 0.16
60 A-22 0.43 0.37 0.27 0.22
110 9ol <l 0.43 0.37 0.24 0.22
32 uha} 0.42 0.39 0.24 0.20
27 Sl 0.41 0.36 0.43 0.27
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W % Aoz DVV6 DVV6 EtOI(;I EtOI(;I
7.5x10e”/ml 2.5x10e’/ml | 7.5x10e’/ml | 2.5x10e’/ml
14 <t 0.40 0.34 0.36 0.32
59 A-21 0.40 0.35 0.19 0.16
89 B-16 0.37 0.33 0.20 1.26
95 B-22 0.37 0.37 0.21 0.18
22 =Ty 0.37 0.32 0.35 0.27
86 B-13 0.36 0.32 0.21 0.17
19 ARAL 0.36 0.32 0.24 0.22
93 B-20 0.35 0.29 0.20 0.15
132 Ay 0.34 0.35 0.27 0.27
85 B-12 0.34 0.28 0.19 0.16
46 A-8 0.33 0.33 0.38 0.37
84 B-11 0.32 0.30 0.25 1.63
90 B-17 0.32 0.29 0.24 0.20
120 559 0.31 0.30 0.22 0.24
113 ZhukE 7] A 0.31 0.29 0.25 0.21
16 29 0.31 0.22 0.20 0.14
140 Con A#l 0.30 0.28 0.24 0.18
112 2z 0.30 0.27 0.23 0.19
49 A-11 0.30 0.22 0.25 0.19
44 A-6 0.29 0.26 0.23 0.18
55 A-17 0.29 0.25 0.17 0.15
56 A-18 0.29 0.22 0.15 0.14
40 A-2 0.29 0.15 0.18 0.15
94 B-21 0.29 0.25 0.17 0.14
10 = 2 oF 0.29 0.26 0.25 0.22
106 B-33 0.28 0.25 0.25 0.17
63 A-25 0.28 0.20 0.23 0.16
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Table 2.3. A2 AW 4 4

=

Aodnd 42 A4 PCR primer ©AFQl

Gene )
Gene full name Sence Antisence bp
name
. . GGGGGACTCCAGGG | ACGCGGTCTGAGGT
Growth stimulating factor GSF 481
AACAACAAAC GCCAAACA
Heparin binding epidermal HBEG | GAGGGGGCTGGCGG | ACGAGCAGACAGAC 41
growth factor like protein FLP ATGGA GGACGACAGC
o TGGCCGGCCGGACA | CACGGCTGCGGCGG
Insulin like growth factor 2 |ILGF2 554
CTGGAC TTCACG
. GTTCCAGCCCTGAG |GGCAACAAACATTT
Keratinocyte growth factor KGF 382
CGACATAC CTCCTCCACT
Mannose 6 phosphate/insulin | M6P/I | CGCCGCCGTGTGCC | ATAGGGCGTGCCGT 1012
like growth factor 2 receptor | GF2R AGGTGAAA CGTGGTAGTT
Acidid fibroblast growt factor | AFGF | CCTCTGGCTGGACG |AGGAGGAAGTGTTG 305
intracellular binding proein BP GTTATT CTGGATGT
L GAACTGGCTGAATG| AGGACGACCAGCTG
Growth potentiating factor GPF 318
GCGAGGACAC CTTTTTGAG
) GATTTTCCGCGACA | GGCGCGGCGGAAGA
Neurotrophin 3 precursor N3P 364
AGGCACAC GGTA
Vascular endothelial growth | VEGF | GCGCCCTCTTTCAG | CGTGCAAGGAACCT 360
factor receptor R CATTTTTACA CGGACAAGT
Mast/stem cell growth factor | M/SC | TCATCGGCTCTGTC | ACCCGCTGCGATCA 1054
receptor GFR TCCACTGCTC CAAAACCAAT
Transforming growth factor |TGFB| CCGCTGCTGCTGCC | ACGCGCCCGGGTTG 1024
beta precursor P GCTGCTGTG TGCTGGTTGT
Hepatocyte growth factor HGFA | CCCGGGTGTTGCAG | GCATACGCTTCTCC 085
activator inhibitor type2 IT2 TTCTTC ACCTCA
Growht arrest and DNA GADD| ACAACGCGGCGCAA | TTCCTGACACCCGC %55
damage inducible protein 45 AAGATG ACGATA
Latent transforming growth |LTGF | TCCGGAGCCGCTGT | GGAGCGGATGCCAG 449
factor Binding protein 4s bBPAS GTCAAAGTAG GATGTG
Calcyclin(prolactin receptor PRA GTCTGCCCTCTTCC | ATCCTGCAGCTTCG 915
associatd protein) TCCCCTTCAA CCCCAATG
Placental growth factor PGFP CGCGGGCCAGCTAC | CGCAGCAGGGAGAC 558
precursor GAGAGGA GCAGGAC
. CCCCGCGACCAGGA | TGGGGGTGAGTCGG
Growth factor independence-1b | GFI1B 249
GGAT AAGATG
Similar to hepatoma derived |SHDG|GGTGGCCACATTGA | TCCTTGTCCTCTGG 297
growth factor releated protein | FRP AAAA GCTCTC
Lens epithelium devived LEDG |[AAAAGCCAGCAATG| AGATGCTGCTGCTG 136
growth factor F AGGAT TTGTC
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Gene

Gene full name Sence Antisence bp
name
Growth/differentiation GDF7 ATCATTGCGCCGCT |AATGGGGCAATGGT 532
factor7 GGACTACGAG GATGTTTAC
Growth and transformation GTDP CCTTTCTTGGGGAC | TTTTTGAAGCGACC o4
dependent protein TAACCT TGAC
Transforming growth
) ) . | CTGGCCTCGGCTCT |[CCGTATCGCCCCCTC
factor beta induceing TGF-Bip 274
. CATCTC TTGT
protein
Connedtive tissue growth CTGF CGCCGACGACCCACC| TTGCCCTTCTTAAT 929
factor GCCTTCAGT GTTCTCTTCC
Growth hormone
AACCGGGGCCCAAC | CGCAGCGGGAAGCA
secetagogue receptor GHSRT16 424
CTCACG GATGG
typel6
Growth hormone
GCATGGCCTTCTCC | AACACCGCCACCCG
secetagogue receptor type | GHSRT1a 754
1 GACCTACTCA ATACTTCTTG
a
Keratinocyte growth factor KGFRSL GCCGCTTCATCTGC | GCCCGTATTTGCTG 549
receptor short isoform CTGGTTGT CCGTTCTTT
Keratinocyte growth factor | KGFRKSI | CACCGATGGCTCAG | GCCCGTATTTGCTG 500
receptor k—-sam isoform M AGGATTTTGT CCGTTCTT
Keratinocyte growth factor KGFR GCCGCTTCATCTGC | GCCCGTATTTGCTG 804
receptor CTGGTTGT CCGTTCTTT
Transforming growth CGGCCGGCCCCAGG | CTGGGCGGGCGCTA
TGFbT3R 1150
factor beta type 3 receptor AGAAGGAG GAAAGAGGT
GCGCCGCCTCCTTC | GGAGGGGCGCAGGA
Nerve growth factor b NGF b 459
AACAG GAGTG
. GCCGAGGCTTCTGA | TGCCGTTTAGTCCT
Fibroblast growth factor 9 FGF9 555
TGG CGTTCC
Growth arrest homeobhox GAX GCTATGGAACACCC |CCTCTTGCCCCCGCT 501
transcription factor GCTCTTTG TCTCTTCTC
Growth differentiation GDF9B TGGCATCATTTTGG | GTCGGCTGAACGCT 288
factor 9B CTTGTG GGTA
Vascular endothelial VEGF CATCTTCAAGCCGT | TTGCCCCTTTCCCT 941
growth factor CCTGTG TTCCTC
. plakoglobi | GCCCTGCCCGAGCT | GGACGAGGCGGGGG
Plakogbobin 1159
n CACCAAACT ATGACAGATG
) . |GCTGATCATTCTGG | CCTCAGACATTCGG
Beta-catenin B-catenin 1058
CTAGTGGTGGAC AACAAAACAGC
. VE TGAGCCCCAAAACC |CTCGCCGCCGLCCTC
VE cadherin . 1105
cadherin GGAAAACCAA CTCATCGTA
Transforming growth TGFBI CGCTGCTGCTGCCG | GACGCGCCCGGGTT 1024
factor beta 1 CTGCTGTG GTGCTGGTT
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Gene

Gene full name Sence Antisence bp
name
L . CGACCGGAACAAGA | GGCAGAGGGCGGGG
Retinoic acid receptor alfa | RAR-a 131
AGAAGAAGGA AAGGTC
Vascular endothelial growth GGCAGTACAACCCC | AGCGGCAGGGAGGA
ILGF1RP 202
factor AAGATGAGG CGAGGAG
Insulin like growth factor 1 IGFBP-3 CCGAGGAGGACCGC | ATCGTGTCCTTGGC 57
receptor precursor AGTGTAG AGTCTTTTGT
Insulin like growth factor MIT3 GCTCCAGCGGCAGT |TTCGGCCCCCTCTCC 197
binding protein3 CCTCTCG ACCTTTAC
. CCTGCAGAAGATTG | TGGTACAGCGCACA
Metallothionein 3 SARP 104
GAAAAGACAC CTCACAAA
Steroidogenic acute TGFB? GCGAGCGCAGCGAC | GGACACGCAGCAAG o
regulatory protein GAGGAATACT GGGAAGCAGA
Transforming growth factor IGF2 GTGCGGCGGGGAGC | CCGATGGAAGGGGC 634
beta 2 TGGTGGACA CGAGGAGAG )
o CCGCTGCTGCTGCC | ACGCGCCCGGGTTG
Insulin like growth factor 2 | TGF-b 1024
GCTGCTGTG TGCTGGTTGT
Transforming growth factor TGFb-3 GTGCACGGGGAGAG | AGGAGCAGGCAGGC 1047
beta ) GGGAGACGAC AGGCAGTGG
Transforming growth factor GHR GAGAGTTCATCCAG | GTAGCAGGGGCAGC 1218
beta 3 GCCTAGAGACAAA | ATCATTAGAAGGT
inhibin | GGTCACGGCCCTGC | CCACCCAGCGGCAA
Growth hormone receptor 988
beta(b) GCAAACTACA GACCACACC
L inhibin | TTTTGTTGGCGAGT |GCCCGACGTGCCCGC
Fragment for inhibin beta(b) 1058
beta(a) TGCTGGATTA TATGT
. inhibin | GTATTCCGGCCGTC | CCAGGCGGAGAGGC
Inhibin beta (a) 853
alfa CCAGCACAC GGAAGGAA
. AGTGCGAGCCCAAT |GGTGCAAGTCGGTA
Mature porcine factor IX HPFIX 208
CCA TCCAGT
Growth hormone releasing GHRHR GTGCCCCTGGAGCT | GGAGGGACGCGAGA 1171
hormone receptor GCTGACTGAT AGGAAAGAGA
. P-selectio| CTCATCCGCCCCCGC| GGAAGGGGCAGTGG
P-selection 1405
n AGTGT GTAGAGTTGG
. E-selectio]l GGGCTCCAGGTGAA | AAGTAGGCAGCATC
E-selection 966
n CCAAATAATA CCAGACCAGT
Transforming growth TGFb3 R CGGCCGGCCCCAGG | CTGGGCGGGCGCTA 1150
factor-beta type 3 receptor AGAAGGAG GAAAGAGGT
Lo c-kit |AAGGGATCTGCAGG |GTGGAGGCTGGAGT
C-kit ligand . 569
ligand AACCGTGTG CTTCAATGGA
Diacylglycerol TCGCGGCCGCAGAA | ACACAGCCGCGTTG
DGAT 1296
acyltransferase GAGGAG CCGTAGTT
. . GTTTGAAGGGGGAG| ACGGCGGGTACATG
Cyclin D2 Cyclin D2 833
GGCAGGCAGAG GCGAACTTGA
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(2) PCRE& °] &% HARFHAA 1

W X FZZA oA FZE3F total RNARFEH S AR A (reverse trancriptase)
£ 4ol cDNAE &%, #dr Ao A7IHES Faz sto] Azt
pnmer(Table 2405 7FAal PCRE Alddste] zh7he] f-3d2ke] cDNA9l o4

S gFor FE34 0. Total RNA 1lugdl oligo dT primergs lul ¥
72CoA 1057 wre-A17l Zo AMV 9dA& A 1ul, RNasin 1lul, 25mM
dNTP 5ul, 5xreaction buffer 5ul, @ Eo]&4E 75t & &3S 50ulz
dto] 42TCoA 1A 9+& Al A cDNAE FAsH T PCRE template= 3] 4]
3k cDNAZE 2ul, Tag polymerase 2unit, 25mM dNTP 3ul, sense primer
10pmole 1ul, antisense primer 10pmole lul, 10xreaction buffer 5ul 2 €o]
2FE H7bsle] E50ule] volumel ® A @EITE WHEEE W 94Tl A
Smin 13] 94CeolA] 30sec, Z} primer?] annealing ZZ oA 45sec, 72T ol A
1min & 353] WFE-A3te] 2% 3 geldlAd A7) dFstdtt. 2-2H9] primer
= Genebankel &% A7IAMES FHuste] AFstR o™, ZF primerd ¢
]

A 2 Z=Zy §Axe] A7)= Table 243 2t}
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Fig 2.4. Results of RT-PCR with pig primers

_48_



Table 2.4. 7} primer®] 947] M<E % FFH FH2e] A7)

1 TGF-B2 21 TGFB3 41 PRA 61 VE cadherin
2 NGFRP 22 P53 42 | TGFbT3R | 62 inhibin beta(b)
3 EGF 23 c-kit ligand 43 CASP 63 RAR-r

4 VEGF-D 24 COX2 44 CUZN 64 inhibin beta(A)
5 IGFBP5 25 GAF 45 GPX 65 G3PD

6 IGFBR-6 26 PGFP 46 GAPDH 66 P-selection

7 TGF-a 27 N3P 47 CATA 67 HG5

8 EGFR 28 SHDGFRP 48 H3

9 ILGIRP 29 VEGFR 49 NGFb

10 GHR 30 LEDGF 50 VEGF

11 PIGI 31 M/SCGFR 51 GAX

12 | HBEGFLP | 32 TGF-Bip 52 ILGFIRP

13 GAS2 33 TGFBP 53 GDF9B

14 KGF 34 GHSRT16 54 IGFBR-3

15 CGRF 35 HGFAIT2 55 VEGF

16 | H6P/IGF2R | 36 KGFRSI 56 SARP

17 GDF5 37 GADD45 57 | plakoglobin

18 | AFGFBR 38 KGFRKSIM | 58 TGFB2

19 | E-selection | 39 | LTGFbBP4S 39 B-catenin

20 DGAT 40 KGFR 60 GHR
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FaE=To Axdde] Hold AS =2k MTT assay stls o #81
| W A EZSAAS Bl FAu (Y 25).

#81 Echinacea ConA cont
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_Q

1.8 -
1.6
1.4
1.2 1
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04 r
02 r

a9 25 MTT 4% &3 FE2E9 HAEX FHIASAHE FE25 50
ug/mlz A EZF 48 A7k o] FAHE =
o},

FACS 4372 %4 & A9rd b33 Zo.

B #8313 #23¢] i3k WAAMESAH Y] WstE A BT Echinacea
ConAt tixro® Abgste]l Adatqitt AW e wep 245 Aok (F

B)ES A, Agavitt dAe 2o ® IgGles AMEsal A
w02 B-FITC (B cell marker) CD4a-RPE (CD4 T cell marker),
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#1 .......................................................................................................................... Control
#2 ............................................................................................................ ConA(l()ug/ml)
#3 .................................................................................................... T%E #81(5ug/m1)
#4 .................................................................................................. T% #81 (50Ug/ml)
#5 ................................................................................................ T% #81(250ug/m1)
#6 ........................................................................................ _%4% Echinacea(5ug/ml)
#7 ...................................................................................... T% EChll’laCGa(SOug/ml)
#8 .................................................................................... %%% EChinaCCa(25OUg/ml)
#9 .................................................................................................... T%E #23(5ug/m1)
#10 ................................................................................................ T% #23(50ug/ml)
#11 .............................................................................................. T% #23(250Ug/m1)

aH28Y 19 127hA 9] A3 Boxeol Wit 45 He WHES 2o %

SF o] Ayjrw i FAe] Ay 23 ke gateo] i Argolth

FSC-5SSC
IgG1(R1) IgG1(R2) IgG1(R3) IgG1(Total)
CD3-FITC(R1) CD3-FITC(R2) CD3-FITC(R3) CD3-FITC(Total)

CD4-PE/CD8-FITC(R1|CD4-PE/CD8-FITC(R2|CD4-PE/CDS8-FITC(R3|CD4-PE/CD8-FITC(T
) ) ) otal)

B-FITC(R1) B-FITC(R2) B-FITC(R3) B-FITC(Total)

AFRE HH FSC-SSC HFx=o A gateE R1, R2, R3Z <ojA Asn ok
o HFZHOE Totalol] et AL AHBYY, (Hejado] 1y 79 e}
AL, Gate®} WA Fo] wE ZHE spot)

i
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A@#le A= @A vFAAA LY 724 FxE AT BRgsd CD3
7} 36%HEE HolF9a CD47F 8%, CD8ol 159 %E HoFAtt B cell
o] 828%E Wo]FAt

2% #4 o #52 B B cell, CD3, CD4¢} CD8el lojA F7te} Sol 3t
Wels Bt otk olYd A FEE #8l0] WA xe FANEE o
o713 A5E & F Ak T celld] S7H7F 36%°1 A4 38.3%, 73% % F7F4
S 25 9tk B cell2 828%°lA 10.32%, 828%% 7S Hol FUuh o

Gl = FEE #8lo] FE T cell2 F7H7IW %% (250
ug/ml) H2Al FAHA Teelle] T7H & § Ut

e 46, #739) #8S B 3% E(250ug/mb)olA F2 CD4 T celle]l Z7}F
3kal CD8o] 7+

e
T oy Axdd Aol

d9 #9, #1039 23 #11S AY =2u) FEE #232 ALEE (250 ug/ml)

s
ol CD49] 712 B £ glou B celle #astE AL 2 5 AATh
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3) AAEo] HIAAXY FHA L@ vX+= 9
CRS %3 #MolE7121( IL-2 IL-4, IFN-g, IL-12, TNF) 23 <
AL HESIATHIYH 2.17). ole13t ZAE Tl B ] #812 IL-2, TNF

St QEAE Arhe] F4E AL AL @ F 9om oze] WugHe 37

=
5
)ﬁ

S 4ih =687 3RO L0112 1 52038 4

L INFG : 435bp o 2~ M o

TNF 1 2 3 4 5 6 7 8 9 10 11 12

gy 217 MolEFRRIC tigk RT-PCR 2%
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lane No. sample AerAE
(ug/ml)
1 #31 5
2 #31 50
3 #81 250
4 Echinacea 5
5 Echinacea 50
6 Echinacea 250
7 #23 5
8 #23 50
9 #23 250
10 CON A 10
11 Control 1
12 Control 2

4) 249d FAAY FFH HAREI] FAAE & T DNAchip

A%

FAAE e 2L 2AL o83 FEHAL
<z=7>
1A 94 °C 1%
29A: 94 °C 40%, 55 °C, 30%, 72 °C 30% 33 cycles
3gA: 72 °C 5
A B
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| Pasatie, Bigabogat dgiial

_E Fpaladam, l._..h'-r'i-l*':‘

a3 218 AB,C: Adipose tissue®l 4 Cloning ¥ 7=}
DEF: 243 3% Mo]lE7}el FHAR

<DNA chip A|&>

AEFAA A 2] mRNAES sl A wjobel v FE6te] S 2d3 #
Azpel S5ds] Az AolEFEQl Zetol e FE3 FHAE o] &ttt
% 219 F o] FAAE FEste] E8PA ¥ DNAchip AZ#AGd =

o} 7t
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< A AFLA>
AA 289709 HFAAZA o7]el=  Control2 GAPDH, =]#] genomic
DNA¢} Yeast clones ¥3&to] DNAchipg A &atsch

i |
IR REENENEER N LR 8 -L B

L R R S g-L LR R 8L R L
SEEEAERIEISARDADE

I XTI R AL NER ML R
T AL EANEANERE N R NI

RadEAdBpPEddRneannd

EAaN SdadndEasrdanxna
Fapl-asBEREOE"ENS

LA R L L AN RN N RN LR

TEAS AR PFPEAEAGE S -

FEIRIEIRIENRR-ER L
BN FE R NEYNEREN A T
b diadbadisBEomand
ERIE AR RERE N LR S
sdoSelidaslenen OF

SRRV ReEEEEED S
R Y EA Y TN

a8 219 HA FA2 257709 Control F& 2 327HE o] &8t wE Hd
-2 DNAchip
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N
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ol 7]l Eo17k Aol =Tl 7 A=

983 2.

1 | TGF-B2 | 21 TGFB3 41 PRA 61 VE cadherin

2 NGFRP | 22 P53 42 | TGFbT3R | 62 | inhibin beta(b)
3 EGF 23 | c~kit ligand | 43 CASP 63 RAR-r

4 | VEGF-D | 24 COX2 44 CUZN 64 | inhibin beta(A)
5 | IGFBP5 | 25 GAF 45 GPX 65 G3PD

6 | IGFBR-6 | 26 PGFP 46 | GAPDH

7 TGF-a | 27 N3P 47 CATA

8 EGFR 28 | SHDGFRP | 48 H3

9 ILGIRP | 29 VEGFR 49 NGFb

10 GHR 30 LEDGF 50 VEGF

11 PIGI 31 | M/SCGFR | 51 GAX

12 |HBEGFLP| 32 | TGF-Bip | 52 | ILGF1RP

13 GAS2 33 TGFBP 53 GDF9B

14 KGF 34 | GHSRTI16 | 54 | IGFBR-3

15 CGRF 35 | HGFAIT2 | 55 VEGF

16 |H6P/IGF2R| 36 KGFRSI 56 SARP

17 GDF5 37 GADD45 57 | plakoglobin

18 | AFGFBR | 38 | KGFRKSIM | 58 TGFB2

19 |E-selection| 39 |LTGFbBPAS| 59 | B-catenin

20 | DGAT 40 KGFR 60 GHR

Table 25 AF&% #o]E7}el FA=}F
<AFEE Control A A}>

Yeast Saccharomyces cerevisiae intergeneic sequence 9-1

Yeast Saccharomyces cerevisiae intergeneic sequence 2-2

Yeast Saccharomyces cerevisiae intergeneic sequence 3-1

Yeast Saccharomyces cerevisiae intergeneic sequence 4-1

pL-luc luciferase gene 100ng/ul
Chromosomal DNA
GAPDH
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D A A

HE2F (A HlSKE AR), BEA%A] FEARR B84k 1% §), &3t
1% 5= Abse] &3t 1% ) 3xeE 7 2t A AF 80kg ¢
#) 5ukE] F 150 & ARSI

2) AFEH o

AEAEE Yol AHE AARE FAT Fod AdARY Hige 9

QYA S Table 319014 Hi= upe} Zoh

Table 3.1 Formula of experimental diet

Ingredient %
Corn 42.25
Wheat 20.0

Ricebran 2.0

SBM(DOM) 7.0

SBM(BR&USA) 12.89

Rape seed 3.0

Animal fat 3.98

Maleasses 3.0

Limestone 1.05

Tricalcium phosphate 0.25
Salt 0.31
Threonine (99%) 0.0307
Lysine (25%) 0.6107
Methionine (80%) 0.0045
Choline (50%) 0.0730

Dodmix 2-2 0.2

Flavomycin 0.1

Natuforman 0.2
Bodzyme 0.05

Fenbmndagote 0.1
total 100




3) g
HA7E A= A A BRI A AE P = plasmas A AE
24718 olF a4 ZF cholesterol, HDL-cholesterol, LDL-cholesterol %

triglyceride ¥4 gt}

4) SAYFA 54
olole= Aol mpAE Zu] F9je 2ET VAR ZAAT A ANA

Alet T8 Al SA AT

5 Az A
7y Aol 5ukE] HA] F AE F5 Al ATe SAHSA SAFe] 7b

F AAY & A= AQsha, 2349020 3vrkEle] #HAe] A 15

biopsy gunel 9] AXWZz2S wojWlt, AWEZ F plugEs wWolto] AW

%73 (lipogenesis) 588 22 37°C B

Hd BASAS fdA e dry ice €9 "ol 28 uf A

6) AWzl ANFAL 54
okoll A} ojn]  AwW3 gz 7+ FH A wolul Azzxn AALS
14C-glucose”}  $-f¥  vialel 2o =

14C-glucose”} 14C-lipid= AW ® do g =43}

rO
5 .
(@]
o
o
Qo
=
O
=
olr
—_
2
R

7 ALFEBEEA LPLY 5H

Extracellular fractiono &=#]3t= LPL< Nilsson Ehle?} Schotz( )%H
&8¢ Freid®t Zechner( Rl ffste]  FAeAh A ERA
20740mg)< 1% bovine serum albumin(BSA)®} heparin (10U/mL)S &
0.5ml M199(Hanks salts)el ¥ % shaking water bath 24Col| A 45% 3}

Hjokale] EARALE ARE WS g4 99 712 *H-triolein

RS h T |

e 12 o

—

o phosphatidylcholine® trioleins ¥ il WA 7} glold w71+ A7~
G EHo] #HolE ¥, glycerols H7beto] 6% A= sonication AlA A=

h AN wgA7l EAEAE A2 150409 “H-triolein emusiong 7]

R

_71_



22 WE 7148 150S A 2 v 37TolA 1417 ot vk A =3
st olu] AMAFEE= free fatty acid® radioactivityS Z43te] HR-LPL
g s ALkskst

ke
A
J

8). FACSE o] &3t WAl

A vttt dAE dEzToR IgGles AHgstda Aywre® B-FITC
(B cell marker) CD4a-RPE (CD4 T cell marker), CD8a-FITC (CD8 T cell
marker) CD3a-FITC (CD3 T cell marker)& A}-8-3}%1

9). H7Fe] HAANE uj ek

A HFS ozle] PBSel AlxE7F whAue =% Fr) 16ml centrifuge
tube°l] Histopagque bmle 92 & w4229 AX7l & PBS 10mlE I 9
o 28 Fo AZIA A 2500rpmol A 3083 LAEE I} F FIH
W S5 wfol S0ml tubel ®OITR PBSE 40mlo] H:=E A<
1000rpmel A 1023+ A4liEe] g & A3 HES A AL pellete]l PBSE Al
23k & RPMIe] & E3te] culture dishel 10ml® H+th.  LymphocytesS
e 3 F HEAE 100ug/mlz A Elste] 4417 = A5 EE& ¥ total
RNAX  TRIzol™  (Life  Technologies Ltd, MD)¥}  RNeasy”
MinElute™Cleanup kit (Qiagen)s o©]&3te] ¥ 2 AHA ATt F=3
RNAZE Spectrophotometry ¥ 2 & 260nmelA RNA =& =439t}
Total RNA= A3 A7bA -70C W& atel] Baskit
AA ke Ao A x| WA S wojU o] collagenaseS A 2] dto] R WA A E
& #gs st
weet AWAFAEE DMEM  F-12(10% FBS)el #este]  dishel
3x106/well2 seeding3} A th. tF&Y cellS washdlal W& 5 5% FBSE &7
3t F-12 DMEM 2 2 ] kst th. ITC(insulin, transferrin, cortiso) 2 Al E &
32 = stem 100ug/mle] s=2 35 Ao 49 F total
RNAE F=33d
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10). DNA chip A& W

7}) cDNA Synthesis ¥ cDNA Hybridization and Wash

7t7be] Total RNA 1pgel wlZel Cy3 Primers, A@wol:= Cy 5
primerE 27t 1pl? Y3 80TAA 587 ¥Hg Alxl & jceodl w4 bHx
SuperScript I First Strand Buffer 2u0, dNTP mix 051, Superase-In
RNAse Inhibitor 05x0 % reverse transcriptase 055 ¥l 42T A 24]
sk REEAIA cDNAE  dAsAT ¥wES SEA7I7] 9E 1M
NaOH/100mM EDTAE Y¥3iL 65CelAM 1027 vHeA1A RNAS A
o 1 % 2M Tris-HCI(pH 75)& 2o 53 A2l § cDNA Hybridization
of o]&stdtt FAdHE WERT cDNA 1279t AFT cDNA 127405 A)
tubeol ¥ 2x Enhanced cDNA Hybridization buffer 27.4ux¢, LNA dT
Blocker 2/0E % ©] cDNA Hybridization Mix& " % 75CoA 1057+
Hk-2 A At} Prewarmed Microarrayol c¢DNA Hybridization mixE 22 il
71E7F BEO7A] ¥EE coverslips FAAHA Y& T dark humidified
chambere]l 2tk A& o] &3 porcine chip 70mer oligonucleotide
spotted arrays®l A 60Tl A 16417+ wHE- Al AT}

Hk-g-o] Z MicroarrayS prewarmed 2x SSC, 0.2% SDS wash bufferdll
Smind%® ¥ ¥ CoverslipS AAsE 42TE YR 2x SSC, 0.2% SDS
wash buffer®2 207F Al $ $ 2x SSC wash buffer2 20+3F A& k%
o wpxjEte 2 02xSSC Wash buffer2 2083 Al F st A& & F4]
900rpmo. & 2% H<F AR 3dle] microarrayol] AEo] A7 A =2 3

STt

1}) 3DNA Hybridization and Wash

Falo A4 3DNA Array 900 Capture reagent Cy3 2.5ul, Cyb 2.5ule} 2x
SDS-Based Hybridization buffer 27.5ul& <&%3le] 3DNA Hybridization
mixE WEAT olul fluorescent dyes post hybridization® fadingS 74
A7171 93] Anti-Fade reagent® 0.275ulE YAt 3DNA Hybridization
mixE 75T A 10&3F vFSAIZ1 & Prewarmed Microarray®l] &2 1 24

2~AA coverslipl @ Y& ¥ MicroarrayS dark humidified chamberel] %
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3l 60Tl A 5AIZF WES-A Y ®WESo] Ey MicroarrayES prewarmed 2x
SSC, 0.2% SDS wash buffero] Smingd %= % ¥ Coverslip2 #|A3sta 42C
Z f¥9x 2x SSC, 0.2% SDS wash buffer2 20&3F AlZ3s T 2x SSC
wash buffer® 2027+ A HATh Ao g2 0.2xSSC Wash buffer® 20
278 AFsG T 4] 900rpme® 28 E<¢F AR 88 o] microarrayol &
o] A7|A &== vt 3DNA HybridizationEl+= Aol 28313

=2
7.

J'/ T '\' LLLLLL v 3DNA fluorescent Probe

complement to capture sequence

TITTTTT T Ly v

e O
wowwrwrororururnu s TTTTT T T T Ll o e

3DNA Hybridization

Microarray®ll ## % fluorescent dyese Ak3l= 27| 9]8] Microarray &
=

Hol DyeSaver2E & 5°] coatingdt% T,

11). Signal detection ¥ cDNA microarray data®] 4

ScanArray 4000(GSI Lumonics)& ©]83Fo] Cy 3% 550nme] 3}7-oll A
scandl} 1L CybE 650nme] F o A scandto] fluorescent imagesES <A
th A¥ 42 GenePix 6.0 softwares ©]&3te] A oA & A1
7} spot9 intensityt background intensityS A4 3 medianZt o2 FH 3%
t}. Vector Xpression 3.0& o83t M-AZ ®7A = TA Lowess
normalizations &3ato] ZF @A Mzko] 1014 H+= -1 o]ste] FHAE0]

BAGEAE AA 7hAA oEd FFE Hole=A A EgiT.
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Table 3.2 oA K= tieg E&2 1% $3F 1%5 3 vS= AAaE

HAANA Fwos e dFTAFY SAYTFA= FoAAE HERRA

FoAGFE S A2 77F L3818 Helx = dFe vEhlo eAY

[o

A BRA 1% B7he 8 9Ee dEhlA @R E8 1% 4TE
At QAT el wel e ATE Ehltd o|Re AuAE
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Table 3.2. Effect of dietary raspberry and safflower on growth
performance in the growing pig
Control® Raspberry” Safflower® | p value
Initial body wt, kg| 81.7+1.06 79.7+2.477 80.7+2.93 p=0.8290
Final body wt, kg| 107.8+2.124 104.1+3.45 105.3+3.565 | p=0.7004
Average daily
) 0.932+0.072 | 0.871+0.046 | 0.848+0.069 | p=0.7676
gain, kg

Initial backfat, Cm| 11.0+0.89 11.2+0.37 11.8+0.80 p=0.7259
Final backfat, Cm| 16.8£1.71 16.6+2.22 19.8+£1.31 p=0.3966

a. Cost group was fed comnercial growing finishing daet for 4 weeks

b,c one % or Raspberry and safflower was added to cont diet.

Table 33 o9&

Eay

A2

a4 F

o= et

cholesterol,

HDL-cholesterol,

LDL-cholesterol ¥ triglyceride &%=7} YEY Ut} FEldt xpo]S e

e gov EEA 1% H1++ o2 o Hls] g5 LDL-cholesterol©]
v AZgS dvEdg foxE gldey HBEA 1% g g8

triglyceride ¥3fo] w2 Aoz Eldlr},

Table 3.3. Effect of dietary rasp berry and safflower on blood lipid profile

in the growing pig

Control 1 Raspberry Safflower p value
Total cholesterol,
89.0+3.64 85.2+5.59 88.00+1.22 | p=0.7810
mg/dl
HDL cholesterol,
36.8+0.73 34.00+3.098 35.00+2.00 | p=0.6619
mg/dl
LDL cholesterol,
43.4+3.55 43.4+3.26 43.8+1.93 | p=0.9941
mg/dl
Triglyceride, mg/dl | 31.8+2.47 21.6£4.22 26.6+6.49 | p=0.3407
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Figure 3.1°1+= ZF A9 A& 45 &< wolsta & 5 AW =34
S biopsydiA =A 3 AWEHA (lipogenesis) el 237 Yely e=d dAte]
2 OREA 1% e A ol izl vl Eokvh AUk
w2 wojwl AWz LPL activity= @Al Fo77F o wredoh(Fig

rL

rr

3.2)

1200

1000
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o= 1 22 1% £35 1%

Fig 3.1 Adipogenesis on pig adipose tissue whose feed contain one

percent of raspberry or safflower during 4weeks.

12

10

= 1 22X 1% 23+ 1%

Fig 3.2 The LPL activity of pigs whose feed contain one percent of

raspberry or safflower during 4weeks.
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(Control)
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Fig 3.8 FACS #4& &3 CD4/CD8l
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Oz=7 OS2 % O0&3H%
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2. BEA =0 hE Y

AFAE AT AAE

Aol ASE =
Atk L ol in vitro Aol WS R AFALESAA A Hi
A7 Zstel ws) o F4% 285 JeERQLA blood lipid profile® -4

7 %] Wt

7t AR 2 EH

Ad A9 o] AlRF v SE 7] AR EEAE 27 05%9 3%H
shRel Al A ZsA AT 80kg LA NA 455 FAAT. AF, AW
S, blood lipid profile % AWZZ o] AwetAd = xutedAdaAH i

activity's & ZAFA U

1) A=+ Ay
HEZzTFAH HEEAR), &2 05%(HSF=ALRY &2 05% ),
HEZ} 3%(HSE Algo] BEEx 3% I5) 3XYES Fu 4 HYd AF

80kg 4#iA 5vte] & 157ke]E ARSI

2) AtEF
A8 A9} e AFALR EEAF 05% 2 3% SHFEHEE Az FA
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U. 2493 ¢ 1%
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ol ARl oha groupAtkel A gorek@ A4FE Erh BiA
T997F dGSAFS F7F A7 olf = A &ed, "WHFAo] 1 9
fo SR AREC SAWEAE QAN FBAS Fol7t mze
7.8mm, 05% H&A+= 5mm, 3% EEATE 6.8mm © HEA 5977 &
A=A F7F At ik 3% e TEA AlFo] =2 AS ekstd
SAFA F7H7F Aol
Table 3.4 Effect or concerntration of dietary rasberry and safflower
on growth performance in the growing pig
Control® |Rasberry® 0.1% |Safflower® 3%| p value
Initial body wt, kg| 81.2+2.41 80.3+2.72 80.8+3.08 p=0.9737
Final body wt, kg| 103.4+2.68 105.5+4.04 109.3+3.52 | p=0.4953
Average daily
_ 0.732+0.089 0.90+0.054 1.017+0.064 | p=0.1203
gain, kg
Initial backfat, Cm| 10.4£0.97 10.0+0.63 11.0+0.89 p=0.7104
Final backfat, Cm| 18.2+2.02 15.0+1.26 17.8+2.13 p=0.4619
Table 359+ 24+ Az¥ &dF ZF cholesterol, HDL-cholresterol,
LDL-cholesterol, ¥ triglyceride X7} Ueh} gt BEZ Fojzko] =&

/\E

pu
R

Aee e

Z 7o H]3] HDL-cholesterol

S 7kska
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Table 3.5 Effect of concentration of dietary rasp berry and safflower on
blood lipid profile in the growing pig

Control 1 |Raspberry 0.19 | Safflower 3% | p value

Total cholesterol,

87.4+6.36 84.00+3.59 91.4+7.07 p=0.6802
mg/dl
HDL cholesterol,
28.8+2.95 31.6+1.36 34.6+1.53 p=0.1851
mg/dl
LDL cholesterol,
49.4+4.69 42.4+3.02 43.0+3.49 p=0.3832
mg/dl

Triglyceride, mg/dl |31.6+2.03 a| 43.4+3.47 ab 52.4+6.13 a | p=0.0152

o
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%

Fig 3.10 dl& 24 A FY AR5 E 4F % FoAsta & 2
biopsyal Al =A% x9ehAl (lipogenesis)e] A37F YElY dE=d o Ake]
BB 3%7F gzl vla] =% LPL activity® E22F 3%77F =9k

(Fig 3.11)
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Fig 3.10 Adipogenesis on pig adipose tissue whose feed contain 0.1

percent or 3percent of raspberry during 4weeks.
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Fig 3.11 The LPL activity of pigs whose feed contain 0.1 percent or
3percent of raspberry during 4weeks.
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Fig 3.12 Effect of Raspberry administered orally on the collagen-induced

platelet aggregation in pig ex Vivo
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Table 3. 6 H&AE A2d HAHFAEAA Fd2; Tdo] 2uf o] F

Gene Protein DB Function ratio
Microtubule-associated protein 4 A AT kXS FA
P36225 ~ ~ 16.11
(MAP 4) RS FA
) ) ) £ 4% microtubule?] - end
cytoplasmic dynein heavy chain BAA97048.1 . 4.32
%o F oA 9%
metallothionein isoform [Sus 2EYagWd FH4,
BAA19178 . 2.75
scrofal FAA T o Fx
RIES == LR R g
vascular cell adhesion molecule NP_999056 A=A cytokinel 2]3| 2.53

gt nEs W Td St

tumour necrosis factor alpha [Sus FAAHE GRS s cytokine
CAA38693 2.42
scrofal EH § =
Transcription factor jun-B. P17275 output signals =2 2.35

large GTPases family, influenza
NP_999226 vlol e~ 7+ed Al gufole] 2~ | 206
e ot w

Mx proteininterferon inducible [Sus

scrofal

’

Lymphotoxin-betats &4 3
P50284 T cellel o&] A== 54 | 2.03
AEHEol o

g

Lymphotoxin—beta receptor

precursor.

oo

Kruppel-like factor AAF13295.1 globin fz2 o] W 23 2.00

BE2= gAAEGEES o i8] cytokine ®H] +%E3FE tumour necrosis
factor alpha ¢} influenza ®lol#l 7+ Al Sulold = 7]5d AHHA Mx
proteininterferon d7ke] THAESE F7HAA AW AFAAS 77+ 7E

=
e Aow AZET sEdawud, 3%, FAAF o fmal
2

=
_|_4

o

)
metallothionein isoform FHAAE FEA]
Sa AREA AL F QA =Evh wma AERAdamd ysAEst 9
Z24 cytokined] 93] A3 AS

=4
adhesion molecule A& F7HAA FEF 715 71 Aoz AT

rr



Table 3.7 HEAE Azld AAMLAEAN f02 wdo] 20 o3 7
2% F4
Gene Protein DB Function ratio
MCMI10 homolog BAB18723 MEFLT B 0.48
_ 45 49 FuaE
protegrin 2013229A 0.48
SERS
neurodegenerative spongiform
Period circadian protein 1 035973 0.45
encephalopathies®} ¥
GTP-binding protein RhoD B B
] 000212 ArxzAdAst 24 0.45
(Rho-related protein HP1)
4 glycosphingolipids &4 A]
ceramide glucosyltransferase AAK29448.1 ) 0.44
glycosylation @7lel 2o
L-serine dehydratase (EC 4.2.1.13) P20132 v ksl A goju] w=nk-g- 0.41
C-X-C chemokine receptor type 4 TFETE 95 F9l
P56498 . 0.39
(CXC-R4) LojEole 93 ¥4
o . . AARSKOG-SCOTT
faciogenital dysplasia protein 2 AAC35430.1 0.38
syndrome¥} #¥
) transmembrane 4
Leukocyte surface antigen CD53 P19397 . B 0.30
superfamilyl <3+
osteopontin precursor (AA -16 to T2 oA #HF A3 gle}
AAA41762 0.03
287) v
IHHF fd FMAE #HAElol=9  protegrin® WS FAAAT L

glycosphingolipids 4 Al

glucosyltransferase =t ¥&d-S ZHAh AlHA
Az, T2 wo A By Mgl dHE & fHAAT

zAERYE Al & Aoz Aze]

glycosylation
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Fig3. 20 &3t A2 ALdTAxEe] A olnA

Fig 3. 21 &3}
M-A plot

£ A3 v AFAAEL] M-A plot (a) M-A plot, (b) Lowess
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Table 3. 8 £348 ALs AATALNA 24 wdo] 20} o g Z7b
& A

Gene Protein DB Function ratio

phosphoryl‘ase kinase gamma AACBA132 9 Aazde] o 8HE Fa 19.32
subunit [Sus scrofal

M EEA proteoglycan ECM 2]
Syndecan-1 precursor (SYND1). P47951 15.11
receptor= ZF-&

Thyroglobulin precursor. P01267 thyroid hormones®] - 10.40

=2 & microtubuled] - end Zo 2

cytoplasmic dynein heavy chain | BAA97048.1 o) EA 7] ol 9.39

dynein¥} mutiprotein complexS

dynactin 2 (p50) AAH09468.1 o 709
[CBKe)
Microtubule-associated protein 4 v 4 7o) oA 9]k
(MAP 4) P6225 Zaatge w4 6.36

NADH-ubiquinone oxidoreductase B
) ) ] v EZ =20}l electron transport
23 kDa subunit mitochondrial P42028 . 5.38
chainol A o] &

precursor
amiloride-sensitive epithelial aldosterone®ll ]3] %74, distal
) | AAK50910.1 3.04
sodium channel gamma subunit nephron®l 4] &
collagen €4, &, W tendonel
Collagen alpha 1(III) chain. P04258 g °c Zx_ﬂr 2.52
14-3-3 protein epsilon P42655 ANEEL 2.24
centaurin beta CAC40651 PDGF X% 2.19

A7 M FE | A presynaptic
synaptogyrin 1b CAA05321.1 vesicles¥ T ¥ integral 2.06

membrane protein

FAFFES AWATAL A F A WA e FAAE FolA
ol de KAAE ALRA ol 29 o R FAAES 4
B A ATALI BAS Al FHY u polsh wudy Bl
Nee & 5 AT @A V5L BRE GuASe A% A7 24 Y
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Table 3. 9 iﬂ%— Al gt A FAEAA AR FEo] 20 o8t A
F 4%
Gene Protein DB Function Ratio
transketolase (Wernicke-Korsakoff AAHOS615.1 glycolytic pathway, pentose 0.48
syndrome) phosphate pathway©ll &
Electron transfer flavoprotein . . .
. P38117 mitochondrial matrixol] <4, | 0.48
beta-subunit (Beta-ETF).
Ubiquitin carboxyl-terminal hydrolase .
] QI9ROPY ubiquitin monomer 343 0.45
isozyme L1
Microsomal glutathione S-transferase 3 014880 membrane-associated protein | 0.42
prostaglandin F synthase AAG36923.1 A A Ao e 0.41
CCAAT/enh bindi tein alph Aupz2 oA dH=
/enhancer binding protein alpha AADITS 1 of A 1w 041
[Sus scrofal A TZHo T2
apolipoprotein D AAG41125 HDLe] 4% 0.41
fatty acid-binding protein [Sus scrofal | CAA67168 lipid transport Z& 0.40
2olA A, Wl v
Angiotensi P11859 0.40
ngiotensinogen precursor renin B1] A=
N collagen domain-containing
ficolin NP_999325 . 0.37
lectin
interferon—induced 15K protein
P A28304 Gufolef 2~ A& 0.35
precursor
salivary lipocalin [Sus scrofal NP_998979 extracellular protein 0.30

interferon-induced 15K protein precursor

oFekA 7] =

olel g AW AGA LY

2 o A3l
mqﬂ A Z}ol

[<2]
Sa

A3 B M pentose phosphate pathwayel]l &

Ad

2121 apolipoprotein D2

A},

AAA Gt
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