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A Study on the Anti-Oxidation Effects of Ulmi Cortex
and Hemipteleae Cortex
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Dept. of Herbology, College of Oriental Medicine, Kyungwon University
Seongnam 461-701, Korea
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ABSTRACT

Objectives : This studies were carried out to evaluate the effects on anti-oxidation activities in
different parts as trunk bark and root bark of Ulmus devidiana Planchon. var. japonica Nakai and
Hemipteleae davidii (Hance) Planchon.

Methods : For evaluation of antioxidative effects, scavenging activity on superoxide anion radical and
DPPH radical were measured. Also, inhibitory activity on LDL oxidation and linoleic acid peroxidation
were measured in each samples. In the in vivo test, inhibitory activity on TBARS production, GSH
contents in rat liver were measured. SOD, Catalase, GSH-px and ALDH activity were analysed in
ethanol extracts of Ulmi Radicis Cortex.

Result :

1. Scavenging activity on superoxide anion radical was higher in water extract than in ethanol extract
even in low concentration of 50ppm as over 90%.

2. There was no difference between water extract and ethanol extract in the scavenging activity on
DPPH radical but, Ulmi Radicis Cortex and Ulmi Trunci Cortex showed high effect even in low
concentration of 10ppm.

3. GSH reduction was prevented and antioxidative activity such as Mn-SOD, GSH-px in the rat liver
recovered in the treatnent of ethanol extracts of Ulmi Radicis Cortex.

Conclusion - Ulmi Radicis Cortex recorded as Ulmi Trunci Cortex in official regulation book. But, it

was known that Ulmi Radicis Cortex was more effective than Ulmi Trunci Cortex in most physical
activities.

Key words : Ulmi Radicis Cortex, Ulmi Trunci Cortex, Hemipteleae Radicis Cortex, Hemipteleae
Trunci Cortex, Superoxide, Scavenging activity.
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2) AYEE
in vivo 84 ZAAS $ HAFEL 4599y

A% 110-120g2] Sprague-Dawley Al -’F"ﬁl a3
(SPF&)& AM&sd.

3) AleF
gatsl g Ao Al g E Aefe R linoleic acid,

a-tocopherol, DPPH (1,1-diphenylpicryl-2~
hydrazyl), human LDL (low density lipoprotein),

PMS (phenazine  methoxy sulfate), NBT
(nitroblue  tetrazolium), NADH (nicotin—amide
adenine  dinucleotide, reduced form), TEP

(1.1,3,3-tetraethoxypropane), 5,5’ -dithiobis (2-nitro

benzoic acid), xanthine oxidase, glutathione

reductase, 4-methyl pyrazole, NAD (nicotinamide
Aldrich,

adenine  dinucleotide)&  Sigma(Sigma

USA) A ekt
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Table I. Diet Composition and Alcohol
Administration
Sample
Contents Normal Control
02% 05%
Com starch 37 9B 9B 9B
Casein 2000 2000 2000 20.00
Dextrin 1320 1320 1320 1320
Sucrose 1000 1000 1000 10.00
Olive oil 700 700 700 700
Fiber 500 500 480 450
Ingredients
for(O/lo))iet Amexr;n'emgueml 350 350 350 350
mtfmm 100 100 100 100
L-cystine 0.30 030 030 030
Choline bitartrate| 025 025 02 025
Extract’ 0 0 020 050
(Total) 1000 1000 1000 1000
Alcohol administration” No  Yes Yes Yes

Normal : Untreated group

Control @ 10% ethanol treated for 2 weeks

: see Table 1

: see Table I

Extract® : Ethanol-extract of Ulmi Radicis Cortex
Alcohol Treated with 10%

ethanol for 2 weeks

AIN-mineral mixture’

AIN-vitamin mixture’

administration”
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Table 0. Composition of Mineral Mixture

Component Weight (g)

Calcium carbonate 357.00
Foasion i o0
Potassium citrate 70.78
Sodium chloride 74.00
Potassium sulfate 4660
Magnesium oxide 24.00
Ferric citrate 6.06
Zinc carbonate 1.65
Manganese carbonate 0.63
Cupric carbonate 0.30
Sodium meta-silicate 145
Chromonic potassium sulfate 0.2750
Lithium chloride 0.1740
Sodium fluoride 0.0635
Boric acid 0.0815
Nickel carbonate 0.0318
Ammonium vanadate 0.0066
Sodium selenate anhydrous 0.01025
Ammonium paramolybdate 0.007%
Potassium iodate 0.0100
Sucrose 221.0260
Total 1000.0000

Table M. Composition of Vitamin Mixture

Component Weight (g)
Thiamin-HC! 0.600
Riboflavin 0.600
Pyridoxine-HCl 0.700
Nicotinic acid 3.900
Calcium panthothenate 1.600
Folic acid 0.200
Phylloquinone 0.075
D-biotin 0.0200
Cyanocobalamin 0.0025
Cellulose 24975
Retinyl palmitate 0.8000
Tocopheryl acetate 15.0000
Cholecalciferol 0.2500
Sucrose 974.6550

Total 1000.0000
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@ % ¥ TBARS &% &4

Liver homogenate 2ml, 10% aqueous TCA
2ml, 08% BHT % hexane 2mL& &%z F
600xgol A 10%7 YR 332 AAINK
o 459 F 2mL& H& 5% TCA 2mL 71& ¥
ARt dold 45 05mL& 5% TCA
0.5mL, 08% TBA ImL$} &3 & EA
158 A F FYstdcl o] whgde F3
=& S215melA AP BEEAE &3]
A Mestd F3E 8ty Alm9 MDA #3F&
TEP (1,1,33-tetraethoxypropane) 228 ZA 8
MDA (malondialdehyde)oll <z ZAE Az 4
of A% 4&srHch”

@ GSH &3 &34

e s Ed Fge] AMgE A
TUYE A os] Adwsn dojn HEF 4%
oHofl disulfide reagent (55 -dithiobis
benzoic acid 39.636mge 0.IM sodium phosphate
buffer (pH 80) 1Ll =9 Azx) 27mLE 7}sto
A AFES Ao o AN HFEEL 421mol
A A3 3E glutathione standard® Ab&3 7
ZFM ety Aslm =2 1g% glutathione
(1g)o 2 e

-2-nitro

® % F SOD &4 &4

75mM  Sodium  xanthine 50t 10mM
hydroxylamine hydrochloride 50u, €41 %-2%
A A5 50 2R FFF 200uE EFT
37°TCol A 1083 «iH] widsldch o 7)o] xanthine
oxidase (0.1U/mL) 200 & 7}star thA] 37Tl A
2087 wiokst thg 1% sulfanilamide iml., 0.02%
N~(1-naphthylethylenediamine ImLZ 7}3 % 4
2oA 2087 WA F 540molH FHEE 2H
gttt 123 SOD standardell Wdted T3

N

S B F HEAE Ao of HuMezy
% SOD#E 78 F °] gtollX Mn-SOD9 i
4 ¥ & Cu, Zn-SODE &Hth. g Mn-SOD
g FolA FRa dldd 4mM KCNE&
7betE ArkS geiste] Cu, Zn-SOD%t #& 4§
el os EAMsF dold FREE SOD
standard A ZFAd Wdstd A (U/mg protein) S
BR:3R L= T

Rat bver

'

Mincing with 10 volume 0.1M phosphate buffec GH 24 of liver weight

|

Homogenization with glass whion tssue homogenizer in ice cold condition

i

v
TBARS. GSH content

l Cunuituging at 800x4, 15min.
Supernatant

Centrifuging &t 8.000%g. 10mun
= +
Cawtase, ALDE acuvity

l Cenuifuging st 105000%4, 60min

Suparnatant

‘

30D, GSH-px activity

Scheme 1. Preparation of tissue homogenate and
enzyme solution from rat liver.

® % F catalase 84 &7

0.imLel HAEHTE A5, 71dd 105mM
HoO, 28] 50mM potassium phosphate buffer
(pH 7008 #3te] 3mLol SA & F 25TlA 30
For wgAH o o] WAL 240mmof A HaOq
FE= wde 5s ¥YS SAHNAL Ex @
(k/mg protein)2 1#7F 1uM H0.& EsAlI=
a7HE g2%Foz Jeh Yo

ox o W

=

@ 7% % GSH-px 84 A

1x10™M Sodium azide$} 1 mM EDTAE &
&= 0.1 M potassium phosphate buffer (pH 7.0)
50008, E AN 100u¢, glutathione reductase (2.768
U/mL) 100u¢, 1x10°M glutathione 1008 &3,
37ColA 108 Bor on] wd F o] whg o
0.1% NaHCOsol %<1 15x10°M NADPH 100443

2



108

4ei 187 283 15x10° M H0. 100u42 7}3F

F gA 187 340molM FHTE 2440 A
= FFES NADPHY molecular extinction

coefficient (E=622x10°c) 2% ¥ 297} blank]
1539} NADPH ¥=¢] W3 (A[NADPH)/min.)&
Fade] FXoA blanks 43 9}
glutathione peroxidase®} AR E UAto] 2)s)f v}
Elite AINADPHVmin& #& g tg9 29
st glutathione peroxidase?] #4 (U/mg
protein)}& Ab&shgl g Y

4ESn ol

e ~
U=0.868(AINADPHI/[GSHo]) xt)x(Vi/V5)
ViV, @ B4l g

Vi : incubation volume,

Vs ! initial sample volume,

GSHp © glutathione®] %7] %

NG J

74 Z ALDH &4 =32

o dAdFge 50mM
phosphate buffer (pH 7.0)8 7I8ld &g %
0.1mLE # 3] buffer 09mLE 34 F €&

Liver mitochondria

ImM NAD, 02mM 4-methyl pyrazole, 1mM
magnesium chloride’} #HF¥ 50mM sodium
pyrophosphate (pH 88) 1ml, 02% rotenone

0.5mL ¥ 400ug protein®ll #Fsts LA 713
&t o] Wg & 30T water bathol A 208
Zt incubation3t ¥ 340mmel A 1837 F3% A3}
5mM acetaldehyde 0.1mL.& 7}8foy w38 A%
F 3M0mel A 183 FHEE SAHAT. A
340mol M FFAFA 6200M lem ol A
< AAdE NADH (nM NADH/min/mg protein)2)
nanomole® #7] 3t t}.

R

M i

3) FAEH

in vive A@AM tiZH AN B s} 3y A
#Hol A MeantSDE Uehllglae 2 9 9
4L P<0.05¢ &M one way ANOVA test ¥

Duncan’s multiple range test2 7% 3t}
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1. in vitro A

D F dHes &%

F e % 332 4 &ul F2E9 ¥iH
avtel BEAE #7] H8 FAHEAT FFHeG
oy 2 AR5 A2 2F B FEE B
t} dgg FEEANH F dHE ) =% K2
A7 FEvEg F e G o, AHF
Huch AF5Hrt F de 3o 24 UL
28 FolA #2297 W & F de F4E
et dE dgEL s 5348 e A
o2 BuHI o F29 &g FEFEL OE
F2E2E0 £ S Jtd AeZ sidEn
(Fig. 1).
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Fig. 1. Total phenolic content of ethanolic and
water extracts of Ulmi Cortex and Hemipteleae
Cortex
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200ppmell A E FHet e 2 33
FEEETY %oy 1 F f4
7¢ wstvh 100ppmel M S99 239
ol AeE FEERY ke O F AHF
7t 7b3 Eskth S0ppmel M e 99 299 B F

Eol dee FEERD mgted 1 F 449
7Y 714 4 10ppmollAE 99 299 B =
FE0] e FEEEY Egton 1 F {29
7} 7V8 =%tk SppmolA e £Ed 2o § F
ZE JdPE FEERT e 1 F f297)
7Hd 59t olgid AneRy AsdngE &2

"x‘ 97t 98 superoxide 4% YEHY
‘_0_

Sopx )
$5to] RN e &
39 AgeEs 7

- O

2
o g

dp T
i

4ol o
[*3

o
£ o o
e

1ol

_1

E

T
L

AT 5 AAHFig. 2).

8

[

Scavenging activity (%

3

Scaverging activity (%}

Water ext.

Fig. 2. Scavenging activity on superoxide anion
radical of ethanolic and water extracts from Ulmi

Cortex and Hemipteleae Cortex

UTC ; Ulmi Trunci Cortex
URC ; Ulmi Radicis Cortex
HTC ; Hemipteleae Trunci Cortex
HRC ; Hemipteleae Radicis Cortex

3) DPPH &~A & 3

Fesls w29 2 AdedS A42ne) 7
T=d #Hrle w& DPPH #ldZd 2A%E Bd
EE NEAAM d&EE FEE0] & FEEHY &
F ot o.v ’2‘3% BE FEAAM F2H7 73
¢ 2AFE YR AT (Fig. 3).
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&

2z ¥500 o
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2 40 g = " 10mm

3 |

) |

|
E

Ethanolic ext.

8

Scavenging activity (%)

83 8 388 388

3

Water ext.

Fig. 3. Scavenging activity on DPPH radical of
ethanolic and water extracts from Ulmi Cortex
and Hemipteleae Cortex

4) LDL AtspAsf &3}

o 2 Ao Afdae] 7
Y7ol w2 Abgel AU (LDL)C)
Atst e g4 3= 200ppmell A e &
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~a—HC
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80 ~- Afa-tocolerol

inhibition rate {%}
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100 ppm 50 pprn
- Concertration (ug/m)

200 pom 10 pprn

Ethanolic ext.

80

-+—UrC
- {RC
-8~ HIC
——HRC
—%— Afa-tocoterot

Inhibition rate (%)
3

40

20
100 pom 50 pom
Cancantration (ug/nd)

200 pom 10 pom

Water ext.
Fig. 4. Inhibitory activity on LDL oxidation of

ethanolic and water extracts from Ulmi Cortex
and Hemipteleae Cortex

5) Linoleic acid #4kst A8 &3}
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100ppmel A 125ppm7HA el BE wRfA & 5
Eyd gsgken a2 F §497F /M #RoiFig.
5. Axdoz Ay atEAed c-EaHEETE
gou i g v EY 29, AFFHs AR

A e $4E AARANE S HAsch

100

[Y— Wil
80
g ——UTC
g 60 ——LRC
é ——HIC
= ——HC
£ - Afa-tocoferol
20 h\
0
100 ppm 50 pprmt 25 ppn 12.5 ppm
Concentration (ug/r)
Ethanolic ext.
100
N
50
& . ‘\\‘\ ~UTC
° — ~% ~URC
: 100 \w‘u‘\‘m —a-HIC
= ——HC
2= s~ Alfar-tocoferol
-100
-150
Corcentration (ug/m)
Water ext.
Fig. 5. Inhibitory activity on linoleic acid
peroxidation of ethanolic and water  extracts

from Ulmi Cortex and Hemipteleae Cortex
2. in vivo A

1) 2+ % TBARS 3%
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Fig. 6. Inhibitory activity on TBARS production
in rat liver of ethanolic extracts from Ulmi
Radicis Cortex (Normal ; alcohol untreated control

group, Control ; alcohol-treated control group)

2) GSH &=

6H:%&ﬂ%€ﬂéﬁ%%ﬂ
PRGN 13 e
T FAME 05% o
saFNg F o ¥e

3.8
I~ a
336 3.49 3 43
2
o 3. 36
S 3.4
E
5
232

3

Normal Control 0.2%

Fig. 7. Effect of ethanolic extracts from Ulmi
Radicis glutathione content of
ethanol-treated rat (Noraml
untreated control group, Control ; ethanol-treated

Cortex on

liver ethanol

control group)

3) 1+ 5 SOD &4

BoAdgelAs A2 S ¥4 3w BT} total
SOD, Mn-SOD7} H-oll & Fojqtol] vls) 2 34
o] ZFrtatglom % &4 A 2F 02% 29

Pigl Zeel e A4 i1l

22T FoFo] ogtg WE Fdolt 05% F

= Heh e #g4¢ Jdehgc. Cy,

o frdd 4 f29 F&

B Roo] oge UERAFRT W ¥4

ey @4ol Z7tE total SODS  fR-Eol
Mn-SOD%) & uetdl# 1 $lchH(Fig. 8).

a a
11.7511.73

U/mg proteil

Fig. 8. Effect of ethanolic extracts from Ulmi
Radicis Cortex on SOD activity in ethanol-treated
untreated control

rat liver (Normal ; ethanol

group, Control ; ethanol-treated control group)

4) 7+3 F catalase 4

o etg-o] Fojo 23 FE o=z JidEHe
catalase 84L& F3 FEE Fo7o] degs F
Foy 2 e dxFdrEgd =ud(Fig. 9).

2
a a

_ 15 0.94 0.80

5

s ! a

a 0.56
= 0.45
05
0
Noral Control 0.2% 0.5%

Fig. 9. Effect of ethanolic extracts from Ulmi
Radicis

ethanol-treated rat

Cortex on  catalase  activity in

liver (Normal ; ethanol
untreated control group, Control ; ethanol-treated

control group)
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5) GSH-px &4

e ¥z F/18 Aoz d4gt ® o
atst 549 GSH-pxs #o)dolx e A
27 $2% R0 dug FEAFE U o9
HERFRY e B4E dehyAtk(Fig. 10).

to Ho rfu

193

U/mg protei
~

Noreral Control 0.2% 0.5%

Fig. 10. Effect of ethanolic extracts from Ulmi
Radicis GSH-px

ethanol-treated rat liver (Normal
untreated control group, Control ; ethanol-treated

Cortex on activity  in

ethanol

control group)

6) 1+ % ALDH &4

offgtge] Halo] 23] A acetaldehydes
7142 &o EadozM acetaldehyded H5AS
A2A71E EA9 ALDHO dWid f29 o2
9 532 HAF A ARL FoFe o
gl vl 4ol 7Y =uch ddeE F

T
e

it Hm o e oy
i
o

AZEGE 02% F29 FEE FALe] F d
< B4 & A (Fig. 1.
20
5 a
S
g 15 8.52
o
E 8%9
& b
E 10 a a
4.
= 4.52 15
ES- l_l_]
=
=)
Q e : -
Normal Control 0.2% 0.5%

Fig. 11. Effect of ethanolic extracts from Ulmi
Radicis ALDH
ethanol-treated rat liver (Normal

untreated control group, Control ;
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