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Abstract: Forsythia fructus has been shown to have antioxidative, anti-inflammatory, antiviral, antitumor, anti-
bacterial, antipyretic and anti-aging activities. This work was carried out to investigate the anti-inflammatory effects
of the Korean traditional medicinal prescriptions containing Forsythia viridissima extract. The prescriptions containing
Forsythia fructus were evaluated for antioxidative effects, inhibitory effects on lipoxygenase activity and on LPS-in-
duced NO and PGE; production. In human irritation test, they did not show any adverse effect. Based on these re-
sults, we suggest that the se prescriptions hold great promise for application as an anti-inflammatory agent for trouble
skins such as atopic dermatitis and acne.

Keywords: prescription extracts containing Forsythia viridissima, anti-inflammatory effect, antioxidative effect, pro-
taglandin E», nitric oxide
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MAEZF= Raw 264.7 AIPE(SE=r M AEZS 238 Korean
cell line bank, Korea)?} normal human fibroblast
(CoseedbioPharm Co., LTD.) & Z}7} F9F wo} Alg3}
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Table 1. The Composition of Prescription Containing Forsythia

viridissima
Prescription Herbal name Amount (g)
Forsythia viridissima fruit 11.64
Cimicifuga dahurica root 8.14
Pueraria lobata root 8.14
YGSMT Platycodon grandiflorum root 8.14
Glycyrrhiza glabra root 8.14
Paeonia japonica root 5.80
Forsythia viridissima fruit 3.38
Paeonia lactiflora root 3.33
Angelica gigas root 3.33
Schizonepeta tenuifolia stem 3.33
Peucedanum japonicum root 3.33
Arctium lappa fruit 3.33
Cnidium officinale root 3.33
YGE Gardenia jasminoides fruit 3.33
Scutellaria baicalensis root 3.33
Dianthus chinensis root 3.33
Akebia quinata stem 3.33
Rehmannia glutinosa root 3.33
Trichosanthes kirilowii root 3.33
Liriope platyphylla root 3.33
Glycyrrhiza glabra root 3.33
Forsythia viridissima fruit 4.38
Lonicera japonica flower 8.70
Paeonia lactiflora root 6.52
Cnidium officinale root 6.52
CYSDE  Rehmannia glutinosa root 6.52
Angelica gigas root 4.34
Coptis chinensis root 4.34
Gardenia jasminoides fruit 4.34
Glycyrrhiza glabra root 4.34
Forsythia viridissima fruit 7.40
Scutellaria baicalensis root 4.26
Gardenia jasminoides fruit 4.26
Platycodon grandiflorum root 4.26
Coptis chinensis root 4.26
HCYKS  Mentha arvensis leaf 4.26
Angelica gigas root 4.26
Rehmannia glutinosa root 4.26
Poncirus trifoliata fruit 4.26
Paeonia lactiflora root 4.26
Glycyrrhiza glabra root 4.26
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Table 2. Gradient Elution Condition for HPLC Analysis

Time 0.1% Acetic acid 0.1% Acetic acid
(min) in acetonitrile in H,O
0 0 100
5 10 90
15 20 80
30 30 70
35 40 60
45 60 40
60 100 0
65 0 100
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Figure 1. DPPH radical scavenging activity of extracts (a):
and fractionations (b) from prescription containing Forsythia

fructus.

Table 3. Recording of Patch Test Reactions

Response Grade Interpretation creatia

+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
+++ 3 Intense erythema with edema
++++ 4 Intense erythema with edema & vesicles
Hl&) g o 735 DPPH 2l &4 &3E el
AT}, 3]F=FAAE] EtOAc W CHoCl, #3852 ICx #tol
247+ 39 03,95 + 01 pyg/mL=E FEE1}F oF 9, 20H)
743t DPPH 2z 27 &35 BAth(Figure 1b).
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Figure 2. SOD-like activity of extracts (a): and fractiona-
tions (b) from prescription containing Forsythia fructus.

5 2 F A tH(Figure Za)
AuFutest 3EFAAe] 75 % EtOH 8-
—% EtOAc$}t CHCLE w83 FIE58 oA
I3l oA o Aot %“*Ji 27 &3 vEh
‘}ii} 3|=AAE] EtOAc B! CHCly #8152 1Cs) 4to]
Z¥Zy 1407 + 24, 2526 + 26 yg/mLE FEERU oF 2

~ 4w 73t SR A7 &S Bk Figure 2b).

32. &H 2t
3.2.1. Lipoxygenase &4 X3l &t
2yz} ko] &Eo ti3t lipoxygenase B4 A8 &

5 doht A3t AwsviE 75 % EtOH F894 +%
=9] lipoxygenase &4 A& &7} 659 + 58 %= A

Aoz 71 955kt A sntE 100% EtOH 3

8, 9253 75 % EtOH 49 F2E&, 5594
2100 % EtOH Sl 242} 57.1 + 4.7, 546 + 39,

52.8 + 50 %X lipoxygenase &3 A3 &3= Yl
oh v, A 75 % EtOH 8- HELrE

>4

==

FEEY

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 4, 2009



282

80
®100% EtOH O75% EtOH DOB0X EtOH B25% EtOH @Dy
-

Inhibition (%)

YGSHT
Figure 3. Inhibitory effect of lipoxygenase activity from pre-

YGE CYSDE HCYKS

scription extracts containing Forsythia fructus.

= 50 % EtOH 89 FZE A= lipoxygenase 4

Zﬂ a] E37F e A ekgtek(Figure 3).

322 M=Z =

AWE T3 AekEo] s AR AFE S
Al /FAEE AA|QlS 78] flske] Adfrotalane] AE
22 skt d4tal a 99} lipoxygenase &3 A 8l
FollA FzskA FrtEAE A4 Ao 75 %
EtOH &9 F&El EH'H OELO}E‘”E} 4F 2] At

FollM 50 ug/mLe &
]”’oi eSS,
EtOH 48 —Zr%%oﬂ A Al

tHFigure 4a).
40 ek = 31213} & 39} lipoxygenase T A
3 @tel A AoiH o 5817 Bk %v‘ﬂw

_4

/oI E
, Awey s

=
[}

H~l

dx o
P
0%
Eh

hyA
-

3|FFAAe] 75 % EtOH ’“&%‘ =223 B3I
Raw 264.7 Aol tfst A&=S 713k 43} 10 ug/
mL FE7H4] F 80 %2 &S YERQTE o] %
nE EES Aol a4 g3 {1 ~ 10 ug/mL
o] H9] el skl th(Figure 4b).

3.2.3. Total NO A4 x| =2t

450 At T AwAdy EFAN FEEY
3 g5 H7Iel7] $8ked Raw 264.7 AlEZef| LPSE

Helste] F1 AlueF wi=] el EAskE NO< A
0F2 NO detection kit® =43}t LPS A& A NO
AAgeko] oF 108 S7Fske A& ERlEit) Ansat
21713} 3]5FA4ke] EtOAc W CHCl, - &M
o4 A NO A7de] Akl en, s&a4t CH.Cl
FEHEL 10 ug/mLe FEIA 337 + 3.1 %2 NO 4
A As &35 JeR o Figure 5). Nitric oxide (NO)
o]

Skl sks|x), A 35 Al 4 &, 2009

160 =0y g/nl 01 _wa/nl 010 _yg/nL
2100 wg/nl ®EDD g/l 01000 w g/nL
o 140
~ T T
Z il
=
S 80 e
> ___________
)
CERPUEE [ —
YGSHT YGE CYSDE HCYKS
(a)
120
u0 4 g/mb 05 ug/mL B0 pg/mb
% 100 FgwEr
2 80
@ 60
> 40
8 a0
0
75% EtOH| EtOAc | CH2CI2 |75% EtOH| EtOAc | CH2CIZ

(b)

Figure 4. Cell viability of from prescription extracts contain-

ing Forsythia fructus in normal human dermal fibroblast (a):
and Raw 264.7 (b).
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Figure 5. Inhibitory effects of by YGSMT and HCYKS ex-
tracts on NO release from Raw 264.7 cells induced by LPS.
*p € 0.05 indicates a significant difference from the LPS alone
treated group.
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Figure 6. Inhibitory effects of by YGSMT and HCYKS ex-
tracts on PGE; release from Raw 264.7 cells induced by LPS.
*p € 0.05 indicates a significant difference from the LPS alone
treated group.
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Figure 7. Inhibitory effects of by YGSMT and HCYKS extracts
on TNF-«a release from Raw 264.7 cells induced by LPS.

3.3. o st/ MUtk =&F2| HPLC &M
Ansutdy) s|EFAA o] FFOo2 FHiE A

o, Zek fx dAY FoAAR T Y eSS o=

glycyrrhizin, paeoniflorin, baicalin, berberrin®} 5= 2F#)

Aw o] AJE<Ql matairesinol, matairesinoside, arctigenin,
arctiin, forsythiaside, acetoside®] &S =A3}r)
Table 22] A& ZANA 544} glycyrrhizin, paeoni-
florin, forsythiaside, acetosidet= $F&Fo] =H | x] kgt
t}. z}z}+9o] 75% EtOH 89 F&Eof H]

==t

TEEE‘:
3 EE =l RS el B4 S A

Zulete] CHyCly, #3 &0 A= arctigenin®} matairesinol
= 6 % o) FHreta ATk EFAAe] FEE
baicalin?} berberrin &% S8k AATH Table 4).
34. A IR UXAIFAIH

932} 3078 ol thsto] AAISE 2l iﬂ )7 A=A Y
Aol LAzt Alake 35

nllo

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 4, 2009



284 ARl - A - &7

X

Table 4. Quantity of Major Compounds in Prescription Extracts Containing Forsythia fructus (YGSMT and HCYKS)

Quantity of indicator compounds (%)

Extracts

Arctiin Arctigenin Matairesinol Baicalin Berberrin
75% EtOH 0.984 0.085 0.660 - -
YGSMT EtOAc 2.801 4.260 5178 - -
CH:Cl2 3.484 6.757 6.975 - -
75% EtOH 0.747 0.340 0.394 0.559 0.245
HCYKS EtOAc 3.122 3.192 3.751 1.085 -
CH:Cl, 2.280 3.104 4541 0.991 2.049

Table 5. Results of Human Skin Primary Irritation Test

No. of 48 h 72 h Mean score
Extracts
responder + ++ +++ + ++ +++ 48 h 72 h Mean

100% EtOH 0 - - - - - - 0.0 0.0 0.0
75% EtOH 0 - - - - - - 0.0 0.0 0.0
50% EtOH 0 - - - - - - 0.0 0.0 0.0
YGSMT 25% EtOH 0 - - - - - - 0.0 0.0 0.0
Deionized water 0 - - - - - - 0.0 0.0 0.0
EtOAc 0 - - - - - - 0.0 0.0 0.0
CHCly 0 - - - - - - 0.0 0.0 0.0
100% EtOH 0 - - - - - - 0.0 0.0 0.0
75% EtOH 0 - - - - - - 0.0 0.0 0.0
50% EtOH 1 - - - 1 - - 0.0 0.8 0.4
YGE 25% EtOH 0 - - - - - - 0.0 0.0 0.0
Deionized water 0 - - - - - - 0.0 0.0 0.0
EtOAc 0 - - - - - - 0.0 0.0 0.0
CHClz 0 - - - - - - 0.0 0.0 0.0
100% EtOH 0 - - - - - - 0.0 0.0 0.0
75% EtOH 0 - - - - - - 0.0 0.0 0.0
50% EtOH 0 - - - - - - 0.0 0.0 0.0
CYSDE 25% EtOH 1 - - - 1 - - 0.0 0.8 0.4
Deionized water 0 - - - - - - 0.0 0.0 0.0
EtOAc 0 - - - - - - 0.0 0.0 0.0
CH:Cly 0 - - - - - - 0.0 0.0 0.0
100% EtOH 0 - - - - - - 0.0 0.0 0.0
75% EtOH 0 - - - - - - 0.0 0.0 0.0
50% EtOH 0 - - - - - - 0.0 0.0 0.0
HCYKS 25% EtOH 0 - - - - - - 0.0 0.0 0.0
Deionized water 0 - - - - - - 0.0 0.0 0.0
EtOAc 1 - - - 1 - - 0.0 0.8 0.4
CH:Cly 0 - - - - - - 0.0 0.0 0.0
Deionized water 0 - - - - - - 0.0 0.0 0.0

Control
1.3-BG 2 2 - - - - - 1.6 0.0 0.8
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