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ABSTRACT

Objectives : Categorized as ‘cheongyeol herbs. Herba Prunellae. Flos Lonicerae and Radix Scutellaria have been proven to
have effect on degenerative brain disease, cerebrovascular disease and brain tumor because of their anti inflammation, antioxidant,
or anticancer effects. In this study, we studied activity against reactive oxygen species and anti inflammation effect of these
three "Cheongyeol herbs.

Methods : We measured each herb's yield of ethanol extracts. phenolic contents and activities against DPPH. hydroxyl
radical and superoxide anion. Also through 6-hydroxydopamine (6-OHDA) induced oxidative damage in SH-SY5Y human
neuroblastoma cell line, we measured antioxidant effect and NO activity of the three herbs. From the three herbs, we chose
Prunella Herba, which showed the highest antioxidant effect, and studied its cell survival rate and anti inflammation effect
through COX-2 and iNOS.

Results : All three herbs showed significant results, and especially Prunella Herba showed significant effect on phenol
contents, antioxidant effect on various active oxygen and antioxidant, and anti inflammation effect through cell line.

Conclusions : Further study of the origin concept of ‘cheongyeo/’ and research into specific mechanisms and role in
treatment of cranial nerve disease, seems warranted.
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F523 (Korean Cell Line Bank, ¢]3} KCLB)<
3 FYsgien, DMEM wlxlel 10% heat-
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SH-SY5Y MlZFolA stix F23 &3 olete F%

AeFd A 100 g& Aol 1 L9 80% ol
<ol ultra-sonicator(Branson, U.S.A)ollA] 15%-7F
sonications A7l Th& 2F7H] break time(10+4) &
7Rt gduks-o] defd) F AR} 3k A o ukEss)
o 323 92 3 mm 3| (Whatman, Maidstone,
England) = °]~9L5}°4 b et ok

g AR BHA] 80% ethanols ¥ 419 2}
AL HbEs & (29} 23} FEAS Edsle] 45

C o]3tol| Al 71st53=7] (rotary vacuum evaporator,
N-1000, Eyela, Japan)Z o|&3le] 7HalsE3ty]
th B3 5 ov] 52 71AE o 43t 20-30 min
Az T4 AZ F 10 T F27%7](Freezedryer,
Matsushita, Japan)& o]&3}ed 147t F<F 7 x3}
Aot o]FA dL slux, 33 9 FL3ly By
151 g, 27.56 g, 35.0 g(F&& 2 15.1%. 27.56%,
35.0%)% 32 FF<el 200 mg/mlE 59 3 -20
T W&ol Bas)Fa AgAl] 34 3le] AR
sl

2) % HEed 249 g 2A

% HA E4AL Folin & Ciocalteu's A&
AHE3he] Singleton®} Lamuela-Raventon®] ¥H-&
o]g3te] 2AsAN” stuzx, T % FL3} A

2 1 mLel 29 8A% Folin & Ciocalteu 1 mL+
7hsted A E3st o 3E7E HRAITIZ UM
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10% sodium carbonate 1 mL<
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L ZFEQ gallic acid 9 EFIAI} du) s}
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3) 1.1-Diphenyl-2-picrylhydrazyl(DPPH) radical
a7 84 &4

FZE59 HaAFd%(EDA: eletron donating
abilities) Z4-= Blois® #i< wet 34 3o
T2t NzE 9% vEE g B9 L5,
20, 50, 100, 200 & 500 we/mle H== 3|43t 3}
T, 7 9 F2359 A2 (0] mLel sz
8]A3 0.1 mM DPPH 0.1 mLE 713t & A&
A 2087+ WH--A17] o} ELISA microplate reader
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(Bio Rad Laboratories Inc., California, USA, Model
550) 545 nmell A FF=E SA5H, A8 Al o
S 71 gz de AsE Y 99
4= A =T 2ARIH

DPPH radical £211844(%) = [(A-A1)/Ag]*100

IR ESDE

Ayt AEE VIR AEEY FEE
4) Hydroxyl radical 2A%3 =4

Hydroxyl radical 2&A&A 2 Fenton reactionel
o8] A== OH - radical& HAAA o]ol ot
2ARAE 2A359 0k Cutteridge®] B™ o ut
2} 0.02 M sodium phosphate buffer(pH 7.0) 0.30
mL, 10 mM 2-deoxyribose 0.15 mlL, 10 mM
FeSO4 0.15 mL, 10 mM EDTA 0.15 mL, 10 mM
H0; 0.15 mL, H:0 0.525 mL ¥ 1, 5, 20, 50, 100,
200 2 500 ug/mle] =2 AN Azd stz
g5 9 F23] AR 0075 mLE vk & &
ghshe] 37 CollM 2417 ok Hs-A17 o8 2.8%
TCA(trichloroacetic acid) 0.75 mL¥ 1.0% TBA
(Tiobarbituric acid) 0.75 mL< 7}8F o 2083t
#t BllA 9-& Al b 3 QAR O
520 nmell A F4 =2 A8y

Hydroxyl radical 241843 (%) = [(Ar-A1)/A]*100

xR =
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5) Superoxide anion radical 24 %% &4
Xanthine/xanthine  oxidaseAlolA]  EA 3=

superoxide anion radical®] nitroblue tetrazolium
(NBT)9] ubgell o3 AFo x| =0 o] Ag
o 23] superoxide anion radicale] ZtAdbed WS-
Ao FREs} ZA4HE v 240 Bse
0.05 M phosphate buffer 1.0 mL, 3 mM xanthine
0.04 mL, 3 mM EDTA 0.04 mL, 0.15% bovine
serum albumin 0.04 mL, 15.0 mM NBT 0.04 mL
2 1, 5, 20, 50, 100, 200 % 500 we/mle] Fx=H 3}
Z, 37 9 3239 A2 004 mLE £ ¥

Coll A 1087 ¥g-3F v 1.5 U/mL xanthine
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/mDell BHAl deol & F wiFrlell A 48417 <2t
wfjokgte}, 48417k 3 WST-1 solutiong 10 wl® 7
7o) welloll W31 2217k vl okst 3 Bof HopA v
formazan(water-soluble formazan)< ELISA reader
7171 (Molecular devices, VersaMax microplate reader,
USA)Z 440 nm ZEelA #%& A9

7) Nitrite assay

ke AEE 5x10'cells/wellF 22 96 well
platest] 100 pl® A F3k o 24417 52t <¥] ol
oF 3lgdet. 24417 ¥ medium® A48 3 DMEM
oz MY 72 Fxy A 100 s 7tste] 14]
zb w2 wiokal o 6-OHDA & A sle] 18217t
% A ZAA mediao® FH|Fe] & NO9| &
Griess AloFe AHE3ted EA310.
150 ul®} griess reagent(1% sulfanilamide in 5%
phosphoric acid®} 0.1% naphthylethylenediamine
dihydrochloride in water) 20 ul 22|32 ZF4 130
WE 7kt Aol A 3087 W5 ¥ ELISA micro
plate reader(Bio Rad Laboratories Inc., California,
USA, Model 550)E AH8-3ted 540 nmellM A3}
At

8) ROS /\E/\‘]a]: iz%

DCHF-DA molecule:= M E"HE £33 5 3
MAakaZst AFsbA ubgol] 9sle] fluorescent 2.7-
dichlorofluorescein(DCF) 2 A 3t% 3 & 3& =
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o] AL AA AEH X &3t AT &4
& A= SAE 8 dE] AH-Ex oo SH-
SYSYAZZ well & 5x10" cells® 100 w4 423
e 24A17F Fob olm] wiek sl 24417 ¥
mediume A A% £ DMEMeZ FMHE 7 %
AR 100 W E 7Fsked 1A17E W= wfokst ob5
LPS(1 ug/mL) 10 w & A 2]sbed 18417 wlf oFsld
o AlZUe ROSY %2 33 probeel DCFDA
(27" ~dichlorofluorescin diacetate) & AH&-sle] =
Astgeh. &, DCHF-DAE well 9 50 uM& Az
3tod 37Tl A 3047 ubs & A5 Az A
3}E-$ excitation T 485 nm, emission ZH 530
nmell A fluorescence(Type 374, Labsytems. Finland)
£ A3

9) Western blot analysis

SH-SY5Y AlZZ 100 mm culture plate®) 7x10°
/plate® 10% FBS DMEMel| 12417+ St ¢k 3}
AFe A3 & A EE Z 27 2 )
£ A= F Azt 2 AE
7S tE platee] EolglE= AlE
WA G MEAA] FHe| o 22 F
(2,000 RPM, 5 min)Z cell down & ¥ 2
w1, 271 PBSE 2% washingd}ted cell pellet
9 Gzt 72 A7hEE Rolxl AlEE protein
lysis buffer% o] &-3lof chulAlnl Ralsly, oAl
o] Ae-S pradford(bio-rad protein assay kit) A
‘”—Fii 3}31‘_”1, SDS-PAGE geloll Ege] v
< loadingdled #2]8 &, nitrocellulose membrane
of &7k Aol £7% membrane> 1% BSA
+1% skim milk7} 419l PBST(1xPBS in 0.1%
Tween-20) 2 Aol A 1A412F F¢F blockingdt 3,
olg] 7}A] 1z} AE 4 CollA over night(O/N)
o2 ukeA7l & PBSTE washingdled HRP-
conjugated 22+ FAE ALolA 1417 T2t ukE-
AFe 94 PBSTE AH-31e] washing I4< 7131
t}5oll  Electrochemiluminescence  detection  system
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SH-SY5Y MZFoA stix F23 &5 olete F&22 6-OHDAZ FIE MatE 4o o|xls P&

(Amersham- Pharmacia Biotech, Buckinghamshire, m, # o
England) & ©]43le] X-ray fimez A3E &al
skl I 5528 4 5 s 82

sz, 34 Fo3 FEE £ e ER
3. EAIXNL 9 &=kS Folin & Ciocalteu's A|oFS ARL-3}e]

Addze] 25 #4224 259 SA%E 23519,

mean + standard deviation®2 2°Fs151.0™, Student Zb7be) g2 1510, 2756 @ HB.00%Q.0M, =
t-test 2> ANOVAZ Astdnt. 24 #7309 2ol Ao g duzsl 100 g 22EN =

+ Duncan’s multiple-range test® ¥ AR E 10.49+0.70 g/100 g2 7HaF & 55Tk 747)
At on, 2+ Ay 334 uhEAE] Hodh I 9)AeH(Table 1).
P-value7} 0.050]3tQ 72 ¢4 a3}

Table 1. Yields and Phenolic Contents of Traditional Medicinal Plant Extracts.

Family and scientific name Yields Total phenolics
(Medicinally used parts) (g/100 g of powder, dry weight) (g/100 g of extract, dry weight)
Herba Prunellae (aerial parts) 15.10 10.49+0.70
Radix Scutellaria (roots) 27.56 7.91+0.57
Flos Lonicerae (floral bud) 35.00 7.13%1.53
2. 2 O|EtE FEE9| St Y Aol Sl&& HeF3 ek =3 superoxide
80% oetE=z &3 sjyx, IF 9 F23 anion A 3zt M S AL BYoy
F259 7+ B3 Ed st DPPH radical &71% hydroxyl radicalell Hgt AAZA L sluxre 3
2 3% (1C5=53.63 we/mL), 3= 85.87 & &+ ol AT A dxdER A8 FAE
3} 88.449) o & sl xo] A7 e 7P 9 Al Catechin # Quercetin & AHE-slo] v]w3}e]
olgdt Ay ¢ F dEA =49 s # tH(Table 2).

Table 2. DPPH, Superoxide and Hydroxyl Radical Scavenging Activity of Medicinal Plant Extracts.

Family and scientific name DPPH Oy - OH e
(Medicinally used parts) (ng/mL, IC50) (ng/mL. IC50) (ng/mL, IC50)
Herba Prunellae (aerial parts) 53.63+4.01 62.35+3.52 42.21+3.89
Radix Scutellaria (roots) 80.87+7.76 08.24+1.25 38.35£2.65
Flos Lonicerae (floral bud) 88.44+6.59 >100 68.78+1.24
Catechin 33.99+1.07 49.21+4.25 24.84%1.25
Quercetin 42.17+1.23 31.01£2.20 45.25£0.85

All values are means duplicate determinations. IC50 values were defined as the extract concentrations required to
scavenge 50% of radicals.
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3. in vitro OilAMe] HPEek st & 3t=9letk. Catalase® 739 6-OHDAe o3 A3}

6-OHDA £% SH-SYSY Al EF2] At sel o g catalase® a1z AL HIFEL FFEHA
g shabsta s ®otvh TBARSS 7% 6-OHDA 3] 5AZe 2=y SODS A Sold et wis}
A & A3 ALEoH, stz P g 5 2FA] sk (Table 3).

Tz s Al e EF 28t TBARS7H A

Table 3. Effects of Medicinal Plants Extracts on TBARS and Antioxidant Enzyme in 6-OHDA-induced

SH-SY5Y Cells.
TBARS CAT SOD
(nmol/mg protein)  (k/mg protein) (U/mg protein)
SH-SY5Y 9.020.50° 1.75£0.10* 2.16%0.13*
SH-SY5Y + 6 OHDA 17.91+0.39 0.97+0.09° 2.21+0.27°
SH-SYSY + 6 OHDA + Herba Prunellae 13.41£0.27¢ 1.68+0.11° 2.3240.14°
SH-SY5Y + 6 OHDA + Radix Scutellaria 14.25%0.41° 1.4240.07° 2.24+0.19°
SH-SY5Y + 6 OHDA + Flos Lonicerae 15.28+0.47° 1.29£0.07° 2.27%0.11°

Samples concentrations were all at 100 ug/mL. SH-SY5Y cells were preincubated for 24 h with each plant extracts and
then treated with 50 uM 6-OHDA for 2 h. Values represent the means + standard deviations of three independent experiments.
Values with different superscripts were significantly different at the £€0.05 level by Duncan’s multiple-range test.

4. otz 228, 839 NO Y dHIs /mLe FxelA o 55%2t 2% AAAA BN

6-OHDA % SH-SY5Y Al =232 d2uks % = HolFe] 50%013e A ETE stauxvte]
Zeby & 4 ¢l: Nitic oxided] ABA A &= HolF9ly, 2319 A% I JAEsEs HedF
stazsl stauke] NZEAS 7HAA 4 100 we A 9kkeH(Table 4).

Table 4. Inhibitory Effect of Medicinal Plant Extracts on 6-OHDA-induced NO Production in SH- SY5Y

Cells.
Family and scientific name (Medicinally used parts) Nitrite inhibition percentage
SH-SY5Y + 6 OHDA (induced control) 100*
SH-SYSY + 6 OHDA + Herba Prunellae 44.3246.62°
SH-SY5Y + 6 OHDA + Radix Scutellaria 57.98+12.74°
SH-SYSY + 6 OHDA + Flos Lonicerae 87.45+8.80°
5. otIxS| ME MEE £H s AE AE JAEHE BIT, 100 we/mL 5=
AR Eo At TS dotry] 93t AT A E pL0.018] ol gFoll A Al 2] Aol oJ3F
%A oFE 3 b RAsEe] $& Aoz g £ uAE RueHFie 1.

ehd Suzg Asd FEY Foirt Q717
o,
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Fig. 1. Effects of Herba Prunellae on the cell viability
dose manner.
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Fig. 2. Effects of Herba Prunellae on iNOS and
COX-2 protein expression (A) and the
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Bo] AAAE FAf e wel] AHEHEE, 4
JEA el o3k A 7|2 obA] B Al A
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