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Saikosaponins, ...
PTHs, ...
Baicalin, Baicalein, ...
Polysaccharides, ...
Ginsenosides, ...
Glycyrrhizin, liquiritin, ...
Gingerol, ...

Chemical constituents

e

Chronic hepatitis
Bronchitis
Common cold
Pneumonitis
enterogastritis

Additive/Synergic effects

=

Reduce the harmful effects
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Y A TYPICAL PLANT

Intermediates linking primary and secondary metabolism

&
% ‘ A/%GP

PRIMARY SECONDARY
METABOLITES INTERMEDIATE METABOUTES

Photosynthesis
(daytime) et oo .m'::mle A
Fotty oeids =——"" T = Fokefder
Respiration jﬁ Merdenc
(nighttime) H,0 .,,»Cf"m”‘ Sterols -—f—""/mnmmwv Terpenes.
: L, L PR -
1 Stahame veid
/baCteria e Armatic / \\_ Phenoic acids
anp i omino ocids Diphenylbenzoguinones
TRACE METALS
Na, Ca, K, Mg NOQ’/NO‘H;
Fe, Cu, Co, Mo ‘
S~ H,0

Secondary Metabolite? 04 S A
=20 M AE
4 -
Mnmhﬂmamﬂmchmlmlmnmrdsm CeE I =0 o=
organisms that are not directly involved in the normal growth, . o
development or reproduction of organisms. Secondary o ME =0 gt Mot 20 w2l MMHE= A
metabolites are offen species-specific {or found in only & small set of
namow phylogenetic group), and without th pounds th
v uers from oy & i mpairmn, lowered. sunabiity, o 7|3 (ME2 B)o| tt=2H Y=0| L5 5= AUt
aesthetic differences, or else no change in phenotype at all, especially when N N
observed in controlled and optimized laborslory condifions. o HiSt=Q, Mot
The fmdm of these d: m th o
L o 22 BO[EtE AX|9H 4% K7H0| CH2R HE Z4O|LE 8
defences agmsc predators, parasites and diseases, for mtempuc:m
competition, and to faciitate the reproductive processes {coloring agents, 2F0| CtE 4= QICt
atiractive smells, etc).
- B4 29 Mo - NEO|
econdary metabaile. (2007, Jamuary 11). In Wikpesi, The Free
Natural product = Secondary metabolites . .
The New England
Journal of Medicine
WORUME Bar 1 ; . WUMEER 21
[ UROTHELIAL CARCINOMA ASSOCIATED WITH THE USE 0F A CHINESH IERE ]
STOLOCHTA FANGCHT )
L M. . W U 19 eI L0, Y 1 SO . Va1

s, PuD, Maas P LD +F Commmn o
O, RS, B, WA P WA, WD, PUD s A 8 VARl LD, AL

S jé Aristolochia fangchi

= Mool HRE ALEOE QI FEHH Ol AL
(Bhet7| S. tetrandra, 27| A. fangchii; & 7| Sinomenium acutum
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BIOLOGICAL TOOLS USED IN BIOASSAY

e Pure enzyme

e Primary cultured cells and
continuous cell line

* Experimental animals

Pure Enzymes

VAChE : 2214 MZAo| &40 e g
ex) X|of 7§ M|

VCOX-2: AFxtgof #of
ex) 2HH|

V'GOT, GPT : ZHM|E £49| Z{AtA| 0|8

ex) 7+, v T

Ll

PURE ENZYMES

VACHE : 22141 MZo| 2M0j 2 H ex) Y=5}0| T 8

a o iy o
I [ I [}

L . d . o T e

| leras

L Cholines terase L

Acetyleholine Chaline Aceticacid

Characteristic of cholinergic neuronal loss

- Choline acetyltransferase ¥
- Acetylcholine synthesis ¢

- Choline uptake ¥

- Muscarinic receptor 4

Neuron

@@ &CH — Acetate + Choline

AChE
Cholinergic receptor

Acetylcholinesterase (AChE) activity assay

Electric eel AChE (type V-S)
in PB (0.1M, pH 8.0)

DTNB(dithiobisnitrobenzoate)
Sample

|| Pre-incubation for 5 min at 36 °C H

l Acetylthiocholine iodide

|| Incubation for 3 min at 36 °C ||

Neostigmine bromide

H Measurement of the absorbance at 412nm ||

Corydalis ternata Nakai
(Papaveraceae)

« used in sedative and
anodyne in Korea

« Partused : dried tuber

* Known constituents;
alkaloids (ca 0.5%)
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OCHy
Berberine Protopine

INHIBITION OF PROTOPINE, BERBERINE AND REFERENCE
COMPOUNDS ON ACHE AND BUCHE ACTIVITIES

Compounds AChE activity BuChE activity
(%) (%)
Protopine 100uM 74 -4
Berberine 2.5uM 91 -10
TPPA 10uM -5 70
AAPP 10uM 100 -13

AChE source was electric eel AChE (Type V-S).
BuChE source was human serum BuChE.

TPPA is tetraisopropyl pyrophosphoramide, specific inhibitor of BuChE.
AAPP is 1,5-bis (4-allyl dimethyl ammonium phenyl) pentan-3-one,
specific inhibitor of AChE. ‘

PURE ENZYMES

v COX-2: S0 20| ex) EEH|

inmman
simsiug

COX-2
erayme
Infamenatory esnirbutasia
prodaghndivg o
—— Ny e}
- swaling

— T
+ pistakts or bload ekaHing)
+ prostaglandin &, (for Mdngy Tunction)
\ * prostaglingin L, (for stamach protection)

iy
arathigenic ackd

physinkgical
stimuss

Primary culture

PRIMAR CONTINOUS
& CULTUR CELLLINE CELL LINE
g
3 b <
% 20 7
\Jg" 18] Tray sip{;a’iion
T 167 T~
E ® \
g 147 2 ]
£ L \
e 2 3
2 12 3 2 Segedsecae‘rn\g\e
¢ 8
£y 8 s !
T 107 ° Subculture interval 1
5 l A
2 - v !
2 8 \-/ Serial passage 3
6 ]
T T T T T T T T
0 2 4 6 8 10 12 14
Weeks in Culture

Primary Cultured Cell

Primary Cultured Rat Hippocampal Neurons

Primary Cultured Rat Hepatocytes
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Primary Cultured Rat Hepatic Stellate Cells

Primary cultured cell

Transformed cell

rat embryonic retinal cell Y79 retinoblastoma cells
monolayer culture

PRIMARY CULTURES| EZ! & =&

e =ee RAT CORTICAL CELL CULTURE I

* Natures

- usually heterogenous

- have a low growth fraction

- express the specific properties of their original tissue

* Advantages

- NIEZ LHOILA 20iLl= HE, SFBEHAS 8012z 28)ls
- AESS0 AN MIEZSZ2 whole life cycleS £J| 0{& X2+
OIAN0IAE B4, 28t =i HEO0| JHs, M3HeE g o)
ool AIks

- DSSE9 cell to cell interaction in vitroZ2 AR JHs

RAT CORTICAL CELL CULTURE II xl_-l ﬂ %9| —ll'-| tl 75' A'||iT£ Ho g4 1

= O

g Assay of neuroprotective activity

1. Primary cultures of rat cortical neurons
2. Excitotoxicity

Exposure to 100 pM glutamate for 24 hrs
3. Cell viability

LDH (lactate dehydrogenase) assay

MTT assay .

Control cells
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« EF (Machilus thunbergii)

Lauraceae
Pharmacology
Treatment of leg edema, abdominal distension and pain
Used Part
Cortex
Major Component
Lignans, Flavonoids, Essential Oils

= T = 5
MAZO| L MAM=E E 2 1
@ Extraction and fractionation of cortex of M. thunbergii

Machilus thunbergii (28.5 kg)

Extraction with 80% MeOH
sonication (x3)

MeOH ex. (3.1 kg)

suspension with H,0
fractionation with CH,CI,

CH,CI,

(9809)

suspension with H,0
fractionation with EtOAC

EtOAc r. (654 g)

suspension with H,0
fractionation with n-BUOH

Compounds | I |
oo 703 =) @)

HOZ9 LUEME E5 gy 1

« Sample Preparation

1. AZ MR FE
- Z=EZI0f &3 (ex. 80% MeOH, 50% MeOH, EtOH, Water...)
- =EYY HF (sonication, FEFE, &)

25BN =5
-LY SFIIME
-N,gas: & RIA
-SZUX

[
12

3. 84 B8 NRHE
SEEM WSS 2WES DMSON =0 AISE AR
(DMSO2| ZF&E 0.1% 013}
SERSCR U SE4E MBS0 84

HAZO| L MEME B3 2y 1

= Neuroprotective activities of V.. thunbergii fractions on primary
cultures of rat cortical cells injured by glutamate

Concentration Protection
mi) )
Control 1000£0.1
Glutamate-injured 0001
10 45184 *
Total extract 100 PSR
10 49.1£6.4 *
CHCl, 100 638£28
10 217167
EtoA 100 40948 *
10 40436 *
n-BuOH 100 541+65 **
MK-801 100 80.8£54

(* p<0.05, ** p<0.01, *** p.

HAZo x|MBMNZE BHS B 1

m The Isolation of neuroprotective compounds from CH,CI, fraction

Step gradient sifca gel CC
(nhexane:EIOAC (20:1) >EIOAC-MeOH)

AL Az A4 A5 A7
Step gradiont sica gel CC. Step gradient siica gel CC Step gradient sfca gel CC

(n-hexane EIGAC (20:1) - MeOH) (nvhexane:EIGAC (20:1) -» MeOH) (1-hexane EI0AC (20:1) - MeOH)

A31 A34 3 A310 Ad-1AL2 A43 ASL A2 A55

Sephadex L1-20
Step radient sifca gl CC.
(eerd (" Redane E10AS (91) » MeOH)

Sephadex LH-20

couRp
(AeCh:H,0 = 60:40) HPLC C,yRP HPLC C, P
(ACCNH,0 =30:70) (ACCNH,0 =2080)
Compounds Compounds| Compound
1.2 3.4 12

Compounds Compounds
10,11

14,15,16
HPLG C, P
(hoctt (AcCNH#,0 = 4050)
Compounds Compounds Compound
56,7 8.9 13

NEUROPROTECTIVE ACTIVITIES OF COMPOUNDS ISOLATED FROM M. THUNBERGI
ON PRIMARY CULTURES OF RAT CORTICAL CELLS INJURED BY GLUTAMATE

Protection ()

10uM 10.0 M

‘Contral
Glutamate-treated 12019 134020

dihydroguaiaretic acid (1)

cin (2)

(:-sesamin (4) 240333 2234545
machilin A (5) 218320 2364209
(+)-galbelgin (6) 1662126 100289 128:423

(75,858 R)-3.4"dimethoxy-3.4,-ethylenedioxyignan-7-0l (8) 2142268 245319 2614215
1-hydroxy-7-hydroxymethy'-6-methoxy xanthone (9) 207364 228:288
5.7-dimethoxy-3, 4 methylenedioxy lavan-3-0l (12) 2 3 208451 3214122

(+)-35,45,6R)-3 6-dihydroxypiperitone (14)

154219 2014325
protocatechuic acid methyl ester (15) 38.94366"
tyrosol (16) 412+369"

6.
nordihydroguaiaretic acid 3 3
5.

isoguaiacin dimethylether 2
MK-801

eNX

APV
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The effect of MDGA or licarin A on intreacellular
[Ca”",in glutamate-injured rat cortical cells.

O o

Fura2 Fuorescences
(e B Sebrvmoem)

The effect of MDGA and licarin A on cellular
peroxide concentration in glutamate-injured rat
cortical cells

oo

O som
O wow

The effect of MDGA and licarin A on intracellular NO
concentration in glutamate-injured rat cortical cells.

PR Tp—"

The effect of MDGA and licarin A on glutathione
content in glutamate-injured rat cortical cells

Glutathione (mmolimg protein)

wiolignan | MDGA  LicarinA

Gontrol 2424021 238£024 2264014
BSOwreated 1152010 1174019 132£020
DEMueated 114024 118015 1214025
Glueated  086+012 205%011" 1912021

075£019" 1522017 144%017"

o0

NDGA__tewina.

e

DEM+Glutreated  073£0.17% 155£021°  146£023"

» MDGA and licarin A significantly protect primary cultured
neuronal cells against glutamate-induced oxidative stress, via

antioxidative activities.

CELL LINE

:once a primary culture is subcultured

(or passaged , or transferred)

: subculture

advantages disadvantages

Propagation Trauma of enzymatic or mechanical
disaggregation

More cells Selection of cells adopted to culture
Possibility of cloning Overgrowth of unspecialized or stromal cells
Increased homogeneity Genetic instability
Characterization of replicate samples  Loss of differentiated properties

Frozen storage (may be inducible)

CELL LINE
SH-SY5Y

Source: Human, 4 years, female

Tissue: brain i bone marroy

Source: rat

Growth properties: mixed, adherent, suspension
Morphology: epithelial
(SK-N-SH->SH-SY->SH-5Y5->SH-SY5Y)

subline of the neuroblastoma cell line

SK-N-SH from a metastatic bone tumor
dopamine beta hydroxylase activity

saturation density >1 X 10° cells/cm?

Doubling time: 48h

Culture model for Parkinson’s disease

Tissue:

Growth properties: lossely adherent, multicell aggregates
Morphology: polygonal

Doubling time: 92 h

Cellular products: catecholamine, dopamine, norepinephrine

‘The cells respond reversibly to NGF by induction of the neuronal
phenotype.

‘The cells do not synthesize epinephrine.
Culture model for Parkinson's disease

CELL LINE
BVv2

Source: mouse

Tissue: microglial cells
Growth properties: adherent
Morphology: small, round
Doubling time: 24 h

Cellular products: IL1and TNF

Generated by infecting primary microalial cell cultures with a v-
raffy-myc oncogene carrying retrovirus (J2)

2 32 virus infection has resulted in the immortalization of active
microglial cells.

BV-2 cells retain most of the marphological, phenotypical and

functional properties described for freshly isolated microglial cells.

HT22

The mouse
hippocampal
cells

Neuroprotective activities of compound 1, 2, and 13 on HT22 cells
injured by glutamate

e co o

0.1uM 1.0 uM 10.0 yM
Control< 100.0
Glutamate-injured ¢ ¢ 0.0
1 1738 46.0 £ 7.5 526+ 7.8
2 32%53 455 £ 8.0 04135
13 6437 700 + 6.0 36.0 + 4.0
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Experimental animals

al

N - EVALUATION OF COGNITION-ENHANCING ACTIVITY
HETE A2 oHAH

» Passive avoidance test : Learning Memory
- Agslz{e S2o| L5 20| HILHofAM CHAL HjME|2 2 C}EkO
[got2is 2ol thE 20| HUOIM CHAL BiAE 22 ol . Water maze tes : Spatial Memory

AM27t 278,
Passive avoidance
- 4 S22 HWAATL HM dHE Do TH/Fo| HolH. moniored door
Lamp:
- HYSEe 227t ofF D AZto|Lt FHIE ZHOM HZEXY.

20cm

electrical

- MESE AFZANHO mat 1 A0 BE ofYxls EHY. P

. / water
Adjacent U<z Target  platform

——
20cm 20cm

‘ Passive avoidance test Water maize test ‘

(=] - —_ & = —_ - =
HA=9| x| MBME HS 291 M=o K| HBME H3 EF 1T
« Sample Preparation 120.0 -
1 37508 N2HZ 21000 -
- 0.5% CMCO| =0{A A|22 AIR s )
- FEY 8 FE 2U| AL HY AHOME ARE A 5 800
- jgtgo] A2 F =X gon DMSO| 59l F S|AeA Mg £ oo -
(DMSO09| #|& sE &= 0.1% 0|3}) g .
2 40.0 -
2. 82508 AEBNZ =
- 22 HYRo| HoiM ARE AL 2 00 -
- FEY 9 F 2Ue| AP HE NEjUIME NEE A8 =

- 3HprE0l F2 H 5X| pow DMSOo| 52 = S|MsiM A8

0.0
(DMSO02| %|F s5E£ 0.1% 0|3})

Control  Scopolamine10mg/kg 30mg/kg  100ma/kg 200mg/ka Aricept 0.1mg/kg

‘ KD5019| A E0{ & Passive Avoidance test (scopolamine) E'
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HMASS| k|MFAM=E B &d 1
120.0 -

® 100.0

S 80.0

(o]

8

S 60.0

[}

2 400

5

2 200
0.0

Control  AMYIOid foma/kg 30ma/kg  100ma/ka 300marka Aricept Sma/ka
B-Peptide;_4

KD5012| Z15£0| £ Passive Avoidance test (Amyloid B-Peptide , ,,) Zat

HAEQ LMBMZE B P I

FEE 100 mg (45 REYE § % 2mg), SU B2 REYE,
FEEN SYT HIEC RRYE BT Y Hn

-> FES0| 2 25 2Y

Contiol Scopdlamine

—— 15 = 2ng

—— st 20

0ay  eDay  ay  dDay Day  20ay  3bay 4Day
10makg 30mong 100markg

140 140
——1st —#—2ng —— 15t 200

120 ——ia g
100 100
£ &
&0 6
r = 0 .
o

1Day 2Day aay  4day Day 20ay aay  4Day 1Day 2pay avay aDay

KD501 tt3| £0{ & Water Maze test Z1}

Contol Scopolamine

2 2 —— 15t 220
o o
ey 2Day  3Day  4Day Day  2ay  ay  4day
amoha 1omohg somokg

140 —+— 15t —@—ong 140 st —#—zng 10 1t oy
120 120 12
100 100 10
w & a0
o e & ®
w0 w0 w0 ~—
» 2

1Day 2Day aay  4day ay  2Day  WDay  4Day Dy eoay  oay  4pay

KD501 HH= £0 (152) & Water Maze test Z 1}

HelZo| A7 w1

EERCE
MY DEM 7|, BEN, HEIF 58 EAF
RS,

oA, O|F(4), 79, LIE, ALSH 2 KA Mot
chet o1

of AR GEMEE), BB TS A A7
SOl QK| B2 U

10
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