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For standardization of LMKO02 quality, Ginsenocside Rg3 of Red Ginseng and Decursin of Angelica gigas Nakai
in the constituents of LMKO02 were estimated as indicative components. From LMKO2 water extract, has been used in
vitro test for its beneficial effects on neuronal survival and neuroprotective functions, particularly in connection with
APP-related dementias and Alzheimer's disease (AD). AB oligomer derived from proteolytic processing of the B
-amyloid precursor protein (APP), including the amyloid-3 peptide (AB), play a critical role in the pathogenesis of
Alzheimer's dementia. We determined that oligomer amyloid-B (Af) have a profound attenuation in the increase in rat
hippocampus H19-7 cells from. Experimental evidence indicates that LMKO2 protects against neuronal damage from
cells, but its celiular and molecular mechanisms remain unknown. Using a hippocampus cell line on AB
oligomer-induced neuronal cytotoxicity, we demonstrated that LMKO2 inhibits formation of AP oligomer, which are the
behavior, and possibly causative, feature of AD. In the Red Ginseng, the average amounts of Ginsenoside Rg3 were
47.044¢/g and 42.3ug/g, 90 % of its weight were set as a standard value. And, in the Angelica gigas Nakai, the
average amounts of Decursin were 2.71mg/g and 2.44mgjg, 90 % of its weight were also set as a standard value.
The attenuated AP oligomer in the presence of LMK0OZ2 was observed in the conditioned medium of this AP
oligomer-induced cells under in vitro. In the cells, LMKO2 significantly activated antiapoptosis and decreased the
production of ROS. These results suggest that neuronal damage in AD might be due to two factors: a direct AP
oligomer toxicity and multiple cellular and molecular neuroprotective mechanisms, including attenuation of apoptosis
and direct inhibition of A{ oligomer, underlie the neuroprotective effects of LMKO2 treatment.
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Table 1. HPLC conditions of the LMKO02-Ginsenoside Rg3

Column p-Bondapak NH2 ( 5 wm, 46 X 150 mm column)
Detector UV DETECTOR (203 nm)
Mobile phase ACN : HO (928)2] =<
Flow rate 10 ml/min
Temperature 0T
Iniection volume 20 ul
2 g7 £ & UF2XEFEA W HFEA|ESOEAY0E)
O FTFHY EA
HFEL] EEE 100 mgS YA ot HEeEg do
o] HESHA 100 mlE 8l FFEHCT ST
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EZHFEAMFEL W HFERASOAZOIE)OEA o
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Table 2. HPLC conditions of the LMK02-Total Decursin

Column CAPCELL PAK C18 (5 wm, 48 X 250 mm colurmn)
Detector JV DETECTOR (280 nm)
Mobile phase ACN © HO (62:48)
Flow rate 07 mi/min
Temperature 0T
Injection volume 10 ul
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Table 3. LMKO2-£ 4+ = Ginsenoside Rg3 ¥ &7 & &M 7249
&tat
HE =Y Z Ginsenoside Rg3 g4 & shiF=d
Lot (ug/Q) (mg/g)
4746 2.73
Lot 2 4705 2.2
3 4697 2.0
1 4722 212
L0t 2 2 46.32 272
3 4670 270
1 4707 2.2
Lot 3 2 4777 2.0
3 4679 268
H oA L7 04 271
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Fig. 3. LMK series prevents neuronal cell death by APP expression.
Survival effect of LMK of orlental medicing extracts on the AB oligomer-induced
neurotoxicity in H19-7 cells. Fresh cells resuspended in DMEM medium were
incubated with prepared as described under ‘Experimental Procedurss’ (Scale
bar, 5 um)
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Fig. 4. Cell survial of H19-7 cells on LMK series against A
oligomer treatment. H19-7 cells were cultured for 3 days in vitro and then
added with LMKO2 in the treatment of AB oligomer or PBS. Viable and dead cells
were stained with MTT assay as descrived under "Experimental Procedures”.
Percentages of specific cell death were determined as described under
‘Experimental Procedures.” The data represent mean values = SD. of three
different experiments performed in triplicate, Representative data are shown above®
P (005 compared with normal (ANOVA and t-test analysis) ™ P ( 0005 compared
with controf (ANOVA and t-test analysis).
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Fig. 5. LMKO02 decreases ROS production in cultured rat
hippocampal H19-7 cells on AB oligomer treatment. AB oligomer (%
M), tre various concentration of LMKO2 treatment or PBS (normal) was edded to
hippocameal cuitures for 12 hr, and intracellular ROS levels were assaved using
DCF 10 M) as_descriced in Materials and Methods. The results represert :he
meanszSh of four separate experiments, * P ¢ 005 compared with normal
(ANOVA and t-test analysis) ™ P ( 0005 compared with control (ANOVA and *-test
analysis)

100

2 )

2 804
]
7]
1

T 60 4
()
-

o 404
2

s ]
K

© 20
4

0 4

& 0 1 10 25 50 100
\;O
LMK02
oligomer

Fig. 6. LMKO2 decreases LDH release in cultured rat hippocampal
H19-7 cells on AR oligomer treatment. AB oligomer (1 u\V). the various
concentration of _MK02 treatment or PBS (norma’) was added to hippocampal
cultures for 12 hr, and LDH release were assayed Lsing pyruvate level as cescribed
in Materials and Methods. The results represent the means=SD of four separate
experiments. * P ( §.05 compared with normal {ANOVA and t-iest analysis) ™ P ¢
0.005 compared with contro (ANOVA aro test analysis)
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