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The Study of the Anti-oxidative Effects of Polygonati Multiflori Caulis on Oxidized
Brain and Liver Cells in Rats

Han-Goo Lee, Hyo-Sang Han, Young-Jong Lee’

Dept. of Herbology, College of Oriental Medicine, Kyungwon University

ABSTRACTS

Objectives : This study was purposed to the anti-oxidative effects of Polygonati Multiflori
Caulis(henceforth PMC) on oxidized brain and liver cells in rats.

Methods : After extraction of PMC with water, the water extract was divided into five fractions :
hexane, ethyl ether, ethyl acetate, butanol and an aqueous fraction. The phenol contents of each
fraction were measured. The lipid peroxidation inhibition effect were then investigated.

Results : After processing PCM water and PCM fractionations on oxidized brain cells in rats, the
SOD (super oxide dismutase) activity and glutathione content were increased, and the NO (nitric
oxide) content was decreased. It had much higher SOD activity than liver cells in rats excluded in
the n—-BuOH and aqueous fractions. In case of oxidized liver cells in rats, the SOD activity and
glutathione content increased, while both the NO content and the MDA (malondialdehyde) content
decreased. It had much higher glutathione content than brain cells in rats in the every fractions. It
had much lower MDA content than brain cells in rats in the Aqueous fractions and brain cells in
rats had much lower MDA content than liver cells in rats in the total extract, n—hexane, EtOEt,
EtOAc and n~BuOH fractions.

Conclusions : PMC has anti—oxidative effect on oxidized liver cells and brain cells in rats, through
there are differences in fraction. Additionally, Anti-oxidative effect of brain cells can be relaxed
the mental nerve and it is related PMC effect.

Key words : Polygonati Multiflori Caulis, anti—oxidative effect
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1. A&

1) =

5L 658 #7297 Sprague-Dawley RatS (F)Uh
Sk Hlo| ey ARRE FFol AAGYY7IA] DFAEGE
Ml wa, AR B8 8] FEeka, A 242

E AN 1597 A84 30l HSA1Z & Aol A}
2315tk

2) A2k 7|7

1) Aok

2 A8S 9alx  phexane (Samchun  Chemical,

Korea), mbutanol (Samchun Chemical, Korea), Ethyl
ether (Samchun Chemical, Korea), Fthyl acetate
(Samchun  Chemical, Korea), AAPH (Wako, Japan),
D-PBS (Sigma, USA), RPMI 1640 media (Sigma, USA),
Anti-biotoxs (Sigma, USA), FBS (Logan, USA), SOD
assay kit (Dojindo, Japan), Glutathione kit (Dojindo,
Japan), NO assay kit (Oxford, USA), Lipid peroxidation
assay kit (Oxford, USA), Catalase assay kit (Oxford,
USA) 5°] A =AUtk

2 7171

2 Ao AME 7171 Pulverizer (Rong tsong,
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Taiwan), Rotary evaporator (Eyela, Japan), Air compressor
(Tamiya, Japan), Homogenizer (Omni, USA), Centrifuge
(Hanil, Korea), Research microscope (Leica, USA), Fume
hood (Hanil, Korea), Clean bench (Jelo tech, Korea),
Bio-freezer (Sanyo, Japan), Vortex mixer (Vision Scientific
Co, Korea), Water bath (iNtRON biotech, Korea), Plate
shaker (Lab-Line, USA), Ice-maker (Vision Scientific
Co, Korea) Solth

3) 2y

2 A3 A" % (Polygonati Multiflori Caulis,
o8t PMC)E 20064 69, ZAt)sm Bxa59e) zH
HiES AjFste] a5l TY AHESEe, A=

LU olgd BEBE Ao ), Ax F a8

Eias1=0

2. W

1) &%=

W) Ag F=

TRWES 7HFE 8hal 9F 100 g& Fstd 1 49 SH/
FE Y1 JR|(SFARY, F=HE o83t 347
SO BATh HLHE FEAS AA¢) 2y AdE=3
T FA AxsY wRWRPMC) AZX FEE 233g (233
%)E AU

Rk AgAAM 2 DxFE=2 g9 F7F 400

n-butanol (©18} n- uOH) 2 SHTFE S48 "t &
o] Ao Zzte B Ay F2ES 7t FHE ®o}
eFeEst & 4 Axsly 7t 239 Ax FE2E A
Aok 7 B 9%, 17%, 25%, 145%, 24%9] A%
FEES AAHFE D

Decoction

rhexene/ 4,0

‘nfhexane Iaver‘ ‘ Aqueous Iayer‘
EICEYH,0

.
EtOEt layer ‘ Aqueous Iayer‘

E0A/H,0

P -

‘ EtOAC layer ‘ ‘ Aqueous layer ‘

n-BuOH/4,0

‘ n-BUOH layer ‘ ‘ Aqueous layer

Fig. 1. Procedure of various solvent fractions from decoction
extract of Polygonati Multiflori Caulis
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218 ALgEtE EtOEtE o]gdle] AFFES vlHA
71 & o g3l HBSS (Ca”, Mg™ free)S F
she] BRo] tlFus ddste] FEY RS EF u)
3t 248 AA Zeh RPMI 1640 media (with
10% FBS)$} collagenase type IV (300 w/nl)S ¥
Lol A 90EZF incubations ¥} olwf 2084 3
S5 FoaEM AErt & 2 HEE S} 7 24
HBSS (Ca”, Mg” free)Z AH&-3}] mesholl A Zolzth
olgA d& ARE 94 RSt 53 MEE 63%
9} 36%2] percoll S ©]&3t] HMEE FoA lymphocyte
oS BEjslel Ao ARgagoH.

T k
o = wx

@ AX WY 2 AZYEE 5H

223 lymphocytegs B438A17]7] $38ted anti-CD3
9} anti-CD2B& 1 we/mZ AHJsted 24X 5 RPMI
1640 media®ll 10%2] FBS$} antibiotic (penicillin 100 U/ m,
streptomycin 100 wg/ml)S 23 complete mediaZS ©]-&
ste] wlgS Sk 24AZE & AE Auuge AATs
M BEEE de Ax FEES RPMI 1640 mediadl
1%2 3431 10%9] FBS9} antibiotic (penicillin 100 U/nl,
streptomycin 100 wg/ml)S A A]sle] iR oz o]
L3190 2AIZF B9k 36T AlE wjde AAEA
o} wiFE HEES harvestsle Al 12~18A17F Aol
PH]-thymidinee 1uCGi H2)3lZth AEE  B-counter
(Beckman)©] AF&-3}= safe cuvetteo] 500 w & EF3F
o2 cocktail solutionS 2 ml 37} 3+ ¥ thymidine2
uptakeE B-counterZ 15T

3) 2,2"-azobis(2-aminopropane) dihydrochloride
(Olst AAPH) Ol ofSt Atatr AER||A FE
6% FA] SD rate] APFENA AAPHE "
50 mg/kg? 1 FL7F B3| Fo 1o, 251E 2EF

4) ZF=Z LY lymphocyte % = MZOMS| 22
b

5 sk A3
3} =S ZZE3t clean bench WollA
3Y7r mEHY wYHE de Ax
1640 mediaol] 1%Z 3X3t] 10%2] FBS} antibiotic
(penicillin 100 U/nl, streptomycin 100 wg/ml)& A =
23k 5w AA3) 39 & QARG E A sk
ME vfjokele] AbzolukS #3ta] Super oxide dismutase
(]38} SOD)¢} glutathione (©]8} GSH), Nitric oxide (©]
3} NO) assay, lipid peroxidation, catalaseE 2A8}4th
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(1) 7¥24W lymphocytes] £z
AAPHZ 21313 2~Eg 25 de 4358y 1+ =
S 28319k EtOEtE o83ty AP FES vlHAl
% g5 3] HBSS (Ca”', Mg+ free)S Fola}
ERo gizds ANA TE IS BT HE
AlA FAY 224S ZA ZEkx RPMI 1640 media
(with 10% FBS)9} collagenase typelV (300 w/m)ZS 2
T ALo)A 907 incubationd Bk, olw| 208

=R )

N

A E50] FoEM Ax7t & e HES Stk 3t
28 HBSS (Ca”, Mg” free)E& AF8-3t meshol 4
dola, o]gA A& ABE U4 EFste 53 A
EE= 63%9}F 36%2] percollE o]&3te] THHEE FolA
lymphocyte THe E2Jate] A3o) ARg-aGTH.

(2) = MxE9 £
AAPHZ 213}d ~EYAE I3 A5 o =
< A3k EtOEtE o83t HEs=S vHAl
T TAEE At ¥ 2AS FEsigTh ¥ =
4S5 ZA Zebq RPMI 1640 media (with 10% FBS)<}
collagenase type IV (300 w/m)E B 420X 3087+
incubations &}, 30% & ¥ ZZF& RPMI 1640 media
(with 10% FBS)Z AH&-3}o] mesholl A ZolF3itt o]&
A L& AEE YA F238le] AZE RPMI 1640 media
o washingS AA)8}aL, cell strainerE o|&3sle] &S
AeiFa, 28A HEZES RPMI 1640 mediadl] 23]
washing S AAI3+ & A3

NN
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(3) SOD activity

SOD 4=+ SOD assay kit (Dojindo, Japan)& ©|
S3IATE HollA Eelgk AlxEe wHjkds ARElYoH,
sample solutione 96 well platedl] Z+ well#} blank 291
20 WA EF 33k Blank 13 blank 39 DW. 20 4l
AS B3 5 WST (highly water-soluble tetrazolium
salt) working solutiong 200 W/well2 2E welle] 2
7}t Blank 29} blank 3 wellol dilution bufferE 20
WA BF3131 enzyme working solutions 7t sample
well#} blank 1] 20 u/well2 EF sk 208 H<k
37ColA incubatingg AAJEIL 450 nmollA FFE=E
=43lal SOD EAEE ittt

SOD activity (inhibition rate %)
= [{(Apankt = Avankd) — (Asample = Avlank)}/ (Abtankt —
Apians)] > 100

(4) GSH 3=

GSH &% =4< kit (Dojindo, Japan)E ©]&3}ith
Coenzyme working solutionS 140 ul/well2 HF3}a,
enzyme working solutions 20 ul/wellZ #F 3Ith
Pre-incubations 36CelA 5% B AAS FH, GSH
standard solution®} sample A|X B]FH-ES 20 /wellZ



B3 36°ColA 1087t incubationd AA 81T 102
% substrate working solutionS 20 ul/well2 #F3}al,
oA 36CoA 1087F incubationg AA1E F ELISA
readerE ©o]&3ted 405 nmellA OD.gS =438l GSH
oz galslyint

(5) NO assay

NO&#-2 kit (Oxford biomedical research, USA)E
o]-83lHT}. M N sampled?} standard solutiong-
96 well plated] 80 ul/well2 HF3}aL, buffer solutionS
20 w/well2 B399 18]a DAN solution (fluorescence
reagent) S 10 d/well2 HA7}skn 1587 36°CAA
AAEITE 1 3o NaOH solutiond 10
38}, ELISA readerE ©]&&ta] 450 nmol
#o] NO & ez Zhbslqit

incubationS
u/well2 &
A OD.3E

(6) Lipid peroxidation

Lipid peroxidation assay kit (Oxford biomedical research,
USA)E o]-&3t3ith. Sample§] AE S E-tubel
200 WA EF31a, dilution RIS 2+ tubedl 650 W& &
F3la, 37% HCl 150 w2 5% F samples FA
vortexE AABIATE 28]t 45CoA 6087F incubationS
AABH, 608 3 15000G (°k 12,240 rpm) 22 centrifuge
= AAEtaL, A5 200 s 96 well plated] 4 &+
% ELISA readerZ O]%O}Oil 586 nmol 4] O.D.E =33}
o] malondialdehyde (¢]3} MDA)$Io 2 wH3kslich

3. SAIA =

2 A%elx e Aste] tisiAE ANOVA multi
ttest (JAVA, Bonferroni Ver IS AAEA, pirol
0.05 T 7ol fo4dS A

4 A

1. &3

nE
At

F5E

de dA Ngs AT A 7HA
2 ds %E S Aol
Aqueous =& A9 7€ EtOEtZNA 17%E 7}
A =L —T—‘:Eg B3, EtOAcElA 25%= 7V v
& F5EES HYoH pBuOHZAAM 145%S HAt
(Table 1).
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Table |. Yield of Various Fraction Extract from Polygonati
Multiflori Caulis

EtOEt  EtOAc
PMC 9% 17% 2.5% 14.5% 24%

Ex  mhexane n~BuOH Aqueous

8 Aste] A ErjoFAe] xe)ale] AE2]
At Control (NZ)ol| HlF)| HeF 2
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2
AR ‘rrJ 3% NATHFig. 2).
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Fig. 2. Cell proliferation with total extract and various
fractions of Polygonati Multiflori Caulis decoction

The rat cells were seeded at a suspended density of 5x10°
cell/well on a 24 well cell culture plate. The cells were cultured in
the medium of RPMI 1640 with 10% FBS, antibiotics, and total
extract or various fractions of Polygonati Multiflori Caulis and 1 uCi/
[3H]-thymidine, in triplicate. After 72 h, the cells were harvested
and counted with B-counter. And CPM was converted into cell
survival percentage. Values represent the means = SEM of 3
experiments.
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1) SOD activity

Asld 2B AE B ARFEY HAEE FEs
o, A" 9 2Y& BT 397 v 3t 42 Al
X wjgdell A SOD activitys 43Itk Controlol H]
slo] BB AdollA SOD activityZ}F S715F9thEig. 3).
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Control  Total ex. n-hexane EtOEt EtOAc n-BuOH  Aqueous

Fig. 3. Effect of Polygonati Multiflori Caulis decoction extract
on the SOD activity in oxidized rat brain cell culture
supernatant

Brain cells were isolated from the oxidized rats that were injected
intraperitoneally (i.p.) with AAPH for 7 days (50 me/kg/day). The
cells were cultured with various fraction extract of Polygonati
Multiflori Caulis for 3 days. The brain cell culture supernatant was
removed and SOD activity was estimated at 450nm by ELISA.
Values represent the means + SEM of 3 mice. #* p < 0.01, * p<
0.05 by ANOVA test.
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2) GSH

eld ~EG2E B AYHFEY HAEE FEs)
o, Ag g 23& FFota 397 uiY
= WololN GSHe| e =389
A controlell Hl&t GSH o] 9
(Fig. 4).

GSH concentration (um o l/m 1}
re

Conral Tofal ex. nrhesane EtOFt EtOAC nBuCH Aqueous

Fig. 4. Effect of Polygonati Multiflori Caulis decoction extract
on the concentration of GSH in oxidized rat brain cell
culture supernatant

Brain cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7days (50 me/ke/day). The cells
were cultured with various fraction extract of Polygonati Multiflori
Caulis for 3 days. The brain cell culture supernatant was removed
and the concentration of GSH was estimated at 450 nm by ELISA.
Values represent the means + SEM of 3 mice. #xx p < 0.001, *x
p <001, = p<0.05 by ANOVA test.
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control  Total ex. n-hexane EtOEt EtOAc n-BuOH  Aqueous
Fig. 5. Effect of Polygonati Multiflori Caulis decoction extract
on the concentration of NO in oxidized rat brain cell culture
supernatant

Brain cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7 days (50 mg/ks/day). The
cells were cultured with various fraction extract of Polygonati
Multiflori Caulis for 3 days. The brain cell culture supernatant was
removed and the concentration of NO was estimated at 450 nm by
ELISA. Values represent the means + SEM of 3 mice. #xx p <
0.001, =+ p < 001, = p < 0.05 by ANOVA test.

4) Lipid peroxidation

A ZEHAE R AYFR LS Hs
o 1Y 2 £HAL $F5 3
X Ao A MDA s 5 :
oA controlo]l B3k EAA O Goldt walE Ueh)
2 ¥3ttHFig. 6).

oot

04 1

03 |

02 r

01

MDA concentration (umol/ml)

Control  Total ex. n-hexane  EtOEt EtOAc n-BuOH Aqueous

Fig. 6. Effect of Polygonati Multiflori Caulis decoction extract
on the concentration of MDA in oxidized rat brain cell
culture supernatant

Brain cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7 days (50 me/kg/day). The
cells were cultured with various fraction extract of Polygonati
Multiflori Caulis decoction for 3 days. The brain cell culture
supernatant was removed and the concentration of MDA was
estimated at 586 nm by ELISA. Values represent the means = SEM
of 3 mice.
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Contral Total ex. n-hexane EtQEt EtQAc n-BuOH  Aqueous

Fig. 7. Effects of Polygonati Multiflori Caulis decoction
extract on the SOD activity in oxidized rat liver cell culture
supernatant

Liver cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7days (50 meg/ke/day). The cells
were cultured with various fraction extract of Polygonati Multiflori
Caulis for 3 days. The liver cell culture supernatant was removed
and SOD was estimated at 450 nm by ELISA. Values represent the
means + SEM of 3 mice. #xx p < 0.001, *+ p < 0.01, = p < 0.05
by ANOVA test.
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Fig. 8. Effect of Polygonati Multiflori Caulis decoction extract
on the concentration of GSH in oxidized rat liver cell culture
supernatant

Liver cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7 days (50 mg/kg/day). The
cells were cultured with various fraction extract of Polygonati
Multiflori Caulis for 3 days. The liver cell culture supernatant was
removed and the concentration of GSH was estimated at 450 nm
by ELISA. Values represent the means + SEM of 3 mice. #* p <
0.01, == p < 0.05 by ANOVA test.
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Fig. 9. Effect of Polygonati Multiflori Caulis decoction extract
on the concentration of NO in oxidized rat liver cell culture
supernatant

Liver cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7days (50 mg/kg/day). The cells
were cultured with various fraction extract of Polygonati Multiflori
Caulis for 3 days. The liver cell culture supernatant was removed
and the concentration of NO was estimated at 450 nm by ELISA.
Values represent the means + SEM of 3 mice. ##x p < 0.001, **
p <001, = p<0.05 by ANOVA test.
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4) Lipid peroxidation
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Fig. 10. Effect of Polygonati Multiflori Caulis decoction
extract on the concentration of MDA in oxidized rat liver cell
culture supernatant

Liver cells were isolated from the rats that were injected
intraperitoneally (i.p.) with AAPH for 7 days (50 mg/kg/day). The
cells were cultured with various fraction extract of Polygonati
Multiflori Caulis decoction for 3 days. The liver cell culture
supernatant was removed and the concentration of MDA was
estimated at 586 nm by ELISA. Values represent the means = SEM
of 3 mice. *+ p < 001, = p < 0.05 by ANOVA test.
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