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Efficacy of 20 Select Herbs Against Common Cold

Dong-hyun Kim, Hyun-jin Ahn, Shuen-cheng Chiang, Beom-joon Lee, Sung-ki Jung, Hee-jae Jung

Division of Allergy, Immune & Respiratory System,
Dept. of Internal Medicine, College of Korean Medicine, Kyung-Hee University

ABSTRACT

Objectives: To investigate the anti-inflammatory, analgesic, anti-pyretic and anti-histamine activities of 20 herbal
medicines to test their efficacy in common cold treatment.

Methods: For all experiments, the herbal medicines were extracted with 80% ethanol and freeze-dried. To determine the
anti-oxidative properties, we tested DPPH-free radical-scavenging activity and xanthine oxidase inhibitory activity. To
determine anti-inflammatory and analgesic potential, we investigated acetic acid-induced vascular permeability and writhing
test in ICR mice. For anti-pyretic activities, an LPS-induced pyrexia study was conducted in rabbits. To evaluate the
anti-histamine activity, we examined compound 48&/80-induced systemic anaphylaxis in ICR mice and the release of B
~hexosaminidase on rat basophilic leukemia (RBL-2H3) cells.

Results: Ephedrae herba, Forsythiae fructus, Cinnamony ramulus, and Cinucifiigae rhizome showed potent free-radical
scavenging activities. Gentianae macrophyllae radix inhibited acetic acid-induced vascular permeability. Schizonepetae spica and
Cimicifiigae riizome inhibited acetic acid. Cinnamomi ramulus and Angelicae decursivae radix inhibited LPS-induced pyrexia.
Angeliace dahuricae radix and Asari radix inhibited compound 48/80. Scutellariae radix, Cinnamomi ramulus, Ephedrae herba,
and Zingiberis rhizoma crudus potently inhibited the release of B-hexosaminidase.

Conclusions: We examined the anti-inflammatory, analgesic, anti-pyretic and anti-histamine activities of 20 herbal
medicines; Codonopsis pilosulae radix;, Zingiberis rhizoma crudus, and Cinnamomny ramulus showed novel efficacy. These results
suggest that some of herbal medicines may be very effective in treating common cold.

Key words: common cold, anti-oxidative, anti-inflammatory, analgesic activities, anti-pyretic, anti-histamine
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reader(Winooski, U.S.A.), Spectrometer(Shimadzu,
Japan), BUCHL Rotavapor R-220(BUCHI Labortechnik,
Switzerland)
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BioBase, Korea)Z FZ271Z%3td AL HMEZ
A3 TH Table 1).

Table 1. The Herbs Used in Experiment

Herbal name Pharmacognostic name
B Puerariae Radix
B4 Lonicerae Folium
ARt Rehmanniae Radix
SUIN | Forsythiae Fructus
w5 Scutellariae Radix
KR Platycodi Radix
g B Codonopsis Pilosulae Radix
Wit g Ephedrae Herba
il Asari Radix
R Cinnamomi Ramulus
PP Schizonepetae Spica
I Gentianae Macrophyllae Radix
B Angelicae Decursivae Radix
N5 Cnidii Rhizoma
4+ B Zingiberis Rhizoma Crudus
T+ i Cimicifigae Rhizome
ki ) Saposhnikoviae Radix
= I Angeliace Dahuricae Radix
- Armeniacae Semen
g Pinellize Tuber

3 Al o

2 A¥o] AMS-H anti-dinitrophenyl(DNP)-IgE,
DNP-human serum albumin(HSA), 4-nitrophyenyl-
N-acetyl-B-D-glusosaminide, penicillin—streptomycin,
Evans blue, phenylbutazone, Indomrethacin, lipopolysacharide
(LPS) from Escherichia coli, diclofenac, compound
48/80, 1831 ketotifen< Sigma-Aldrich(MMO, U.S.A.)
ollA] 3)51d ARE-81%EE. Dulbecco’s modified Eagle's
medium(DMEM)#} fetal bovine serum(FBS)-2 Gibco
(MD, US.A)9A, IL-4 and TNF-a ELISA kit<
Abcam(MA, US.A)oA, Acetic acide Duksan
Chemicaloll A +38te] AHE-319 tH Ansan, Korea).

4) AEF
Rat basophilic leukemia A|¥3¢1 RBL-2H3A|
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I = A EF 23 (Seoul, Korea of| A EoFuto}
AH8-3HATh RBL-2H3 AlXE 10% fetal bovine
serum(FBS) and 1% pemcﬂhnfstreptomycinol A7t
' Dulbecco’s modified Eagle’s medium(DMEM)
Al 37 T2 FAHE 5% CO, s}l Hj s}
At

Me AT 25-28 g9 7 ICRA AF]
o} AF 1.8-20 kgl 7 E7E AEl= nlo] 3
2JoOsan, Korea)Z5E Fujate] ARE-3}c
APFES AIsd AFTEAAA dFYzt
HEAHoH AE 7|13F B T4 5= 2141
C o], 7] 12412 F712 YA$HAl FA18k
Atk AFFES AS 71k % AR =5 A
& glo] 3w Wtk APEEd 3 BE oOFE
Fol 9 A9 dae 485 d 4PsERS
A3]o) A A3 Animal Care and Use Guideline
o weh AAlstAT

2. db &

1) DPPH 2 2A%
¥l akslse] A E
)z 2452 Brand-Williams"” 59 W< A}
&3t SAsITh sl 71eshE,
AE dEego] B HAoz FH|g
}3 DPPH €9S 025 ml 9 & A-LdA

A3
3037t WA 8Tk whg-o] s E & 520 nmofl A
SHAEE =489 free radical A~AE°] 50%¢°l
st AE T2l AMsIAT ¥4 o
ZTO 2 ascorbic acidE AHESIATH

2) Xanthine oxidase #3] &4

Xanthine oxidasedl] 28l AAIE superoxide radicals
AA 84 NBT(nitro-blue tetrazolium) SHLH*<
ARl 273k &, 0.06M2] sodium carbonate
buffer(pH 105)E 1.05 ml ¥, 3 mM xanthine, 3
mM EDTA, 0.15% bovine serum, 0.75 mM NBT

£ 50 w4 9a AdS 150 ul ¥ F 1087 4



2olA A8}tk 6 mME] xanthine oxidaseE 50 1l
Qa1 2087 ALoA weAZl & 6 mMel CuCly
2 93-S FTAAAY 560 nmollA FFEE A4
taom, NBT ghelol] gt Aal&o] 50%e] a3
e ME FE(ICn)E ALttt A diz
S 2 & ascorbic acidE AH&3FTH

3) Acetic acidZ =3 I5 A9

Ac
ARFES UxT, 237, UL
dteod 7 weitk AF ekl E 1w R S,
z27l= AelAd5010 mkg), ARFlE A
1 g/kg), YA ZT 9= indomethacin(10 mg/kg)
S ATEA3ATE 208 & 06% acetic acidE A
10 g9 01 miE 73 W FAk] 102 F7E
1087+ writhing syndrome 3145 27833t} U
Z7ol| wlske] writhing 3157} ZAashe AL A%
aate] {2 Y

) Acetic acid= %—Eﬁl g3 E114 X:E]fg

¥

}04 4 %LU}E} *JM 6‘3}3]2 140i a1,
ol A4 E4(10 mkg), AdTole 2
/kg), I ZFTE= phenylbutazon(100 mg/kg)
TEo] Q) 208 3 4% Evans blue £
AdEEY] wANoR AF 10 g7 0.1 mlY
2 Fostda, 208 H, 06% acetic acidS
10 g% 0.1 mlE 534 FASGTh 12 5H
, AFE dFste] Adig W A | &
H%O}"q 10 mle] A2 AFE 7hetal &
4% 4 Evans blues 3| d#st3). o
spectrophotometeri 590 nmol| A &3 =E
& otz Hlalste Jﬂ7}°}9\i‘3}22
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PSE #
d) < 279 fixed tabled] F
IA1ZE 59 SN AT, 7] A2 A A

o+ diclofenac(15 mg/kg)S 7754 4 LPS
£ AZYo g F93519(0.2 pg/ke) HES =3}
A A AL 2AX7HA 307 744, 27T 9
FE2E 1A 2HH 02 5N7A ST

6) B-Hexosaminidase &%

3-Hexosaminidase ¥4 % 242 Huang 59
HhH o) Zato] 23tk 24 well platesol] RBL-2H3
HZEE 253107 celly/well¢} anti DNP-IgE(05 pg/ml)
2 B33 5 37 CE FA5= 5% CO; incubator
o| A 24417t vjFslAtt. 4+ A XE-L Siraganian
buffer(119 mM NaCl, 5 mM KCl, 0.4 mM MgCl,,
25 mM PIPES and 40 mM NaOH, pH7.2)Z 23]
AJA3E T, 56 mM D-glucose, 1 mM CaCly, and 0.1%
bovine serum albumin(BSA)7} &-#% Siraganian
bufferE 37 CollA] 1087F WA 1 th, AAE
S FEH(01, 025, 05 mg/mhE 3]A3ke] Ao
40 1S Al 0% 5t HksA171 3 dinitrophenyl-
human serum albumin(DNP-HSA, 10 pg/ml)-&
7¥ste] 37 CollA 2087 WA AT A= 50 1l
< 96 well plateell &3] ¥, substrate buffer(l mM
4-nitrophyenyl-N-acetyl-3-D-glusosaminide in 0.1
M citrate buffer, pH 4.5) 50 pl& ¥ 37 TolA]
1A17F 9H-A171 B2 ZF wellll stop solution(0.1 M
Na,COy/NaHCO;, pH10.0)100 pl& #H7}sbed ¥k
S FAANAL 406 nmold FFEE A
] B-Hexosaminidase #H]o] th3F A3 L-0] 50%
o T AL FEUICHE ALFSFATh

7) Compound 48/80E F-=3F HAA opjdet

_l

A2~ AF

AFES 2T, A48T, HuxTes F
w3t 7 #eitk AF 10vEE 17 eE Sk,
zFole AE4E410 mikg), AdTode 2
N1 g/kg), FANZETNE ketotifen(10 mg/kg)S
ATEo Sk 1A, vivA 2] g3 g4
] compound 48/80& EF0 2 7 mg/kg T3t
o £35 FE3 H A7 5% XSS BEs

Ak

239



1. BME 55

DPPH zjt)z *7%% A3 JJr
% OkERL TR, B4, R, AR
0.05 mg/ml ©| o}i 43+ DPPH oz iﬂ-o—g
Beon vlAsAE XOD 945 AP i,
i, KR, THES) 1Cx°] 0.05mg/ml o]skz 733
XOD A< EHTHTable 2).

Table 2. DPPH Radical Scavenging Activities (A)
and Xanthine Oxidaselnhibitory Activities
(B) of Herbal Samples

A 1G5 B. ICx*

Sample (mg/m)_(mg/ml)
Puerariae Radix 0.05 0.27
Lonicerae Folium 0.04 0.08
Rehmanniae Radix 0.50 >0.50

Forsythiae Fructus 0.01 0.03
Scutellariae Radix 0.01 0.07
Platycodi Radix >050  >050
Codonopsis Pilosulae Radix —>0.50 0.13
Ephedrae Herba 0.00 0.01
Asari Radix 0.25 0.34
Cinnamomi Ramulus 0.01 0.05
Schizonepetae Spica 0.04 0.06

Gentianae Macrophyllae Radix >050 — >050
Angelicae Decursivae Radix >050  >0.50

Cnidii Rhizoma >050  >050
Zingiberis Rhizoma Crudus 004 0.22
Cimicifiigae Rhizome 0.02 0.05

Saposhnikoviae Radix 043 >0.50
Angeliace Dahuricae Radix — 0.46 >0.50
Armeniacae Semen 0.19 0.29
Pinelliae Tiuber >050  >050

*Concentration of the sample required to decrease the
initial DPPH or superoxide anion concentrations by 50%.
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2 Ao 5=

Acetic acidZ =3 SAFAY F7tel dist
AA 259 A2 A gkt ERFHAY
Z712 A9 7 ) Evans blue? %EE 2 i
o Hlsled 337%9) A SH= E%%
THik, &1, )5, %’Hﬂ °F, %5’3 ER

ot AAlste Evs RYh %
A A Q1 phenylbutazone(100
Hlgte] 457%9] AAlstE A5

Table 3. Effect of Herbal Samples on Acetic acid
Induced Vascular Permeability

Leakage

Treatment (l?og/ksge) of dye Inh(10b/(1)t>10n
(ng/ml)

Control - 40.3%1.6 -
Puerariae Radix 1 33326« 174
Lonicerae Folium 1 318+25" 212
Rehmanniae Radix 1 36334 101

Forsythiae Fructus 1 341+19« 154
Scutellariae Radix 1 364+34 98
Platycodi Radix 1 3H4#42 123
Codoropsis Pilosdae Radix 1 315+267 219
Ephedrae Herba 1 372434 78
Asari Radix 1 315#20" 219
Cinnamomi Ramulus 1 51.8#32 -284
Schizonepetae Spica 1 459+£24 -139
Gentianae +
Macrophyllae Radix 1 26739 8.7
Angelicae Dearsvae Radix 1 36.8+33 88
Cnidii Rhizoma 1 308t13" 236
Zingibenis Rhizoma Grudus 1 36.5%14 94
Cimicifigae Rhizome 1 290+21" 280
Saposhnikoviae Radix 1 44056  -9.2
Angeliace Dalricae Radix 1 42628  -56
Armeniacae Semen 1 30827« 237
Pinelliae Tuber 1 31.7x24x 213

Phenylbutazone 01 219+10" 457

Data represent means+S.EM. (n=6).
«P<0.05, TP<0.01 as compared with the control group.




3 2E 85
Acetic acidZ =3 50 Uit 94 &5
gelgk A#Z itk JHii(l g/kg)7t writhing 31
FE Uz vsteq 47 30.3%, BOO%E VAL
A AABIAeH, 1 9 s, B, i, £ b
ﬂ A AT, MM o2 20% ol A=
& HYY T3 AE49A 9 indomethacin
(10 mg/kg L 27t HIsle] writhing 355 3H4%
A3 TH(Table 4).

4. ol 25

3

LPSE fr&gt Tgo] disk 94 a%5&
At B A g/kg)7t LPSE fe® 2o
sl 402%9] A EeS HYow, I 9f &
RE IR, B, JHiL, A T2 2 89S
Btk FAETOZ ARE-S diclofenac(15 mg/kg)
&tz Hlsle] BEE 829% JASIHTH Table 5).

Table 4. Effect of Herbal Samples on Acetic acid Induced Writhing Test

Treatment Dose (g/kg) Number of writhing Inhibition (%)
Control - 76.2£34 -

Puerariae Radix 1 75.8+6.7 05
Lonicerae Folium 1 64.4+2.3* 155
Rehmanniae Radix 1 69.5£6.3 88
Forsythiae Fructus 1 56.8+3.8" 255
Scutellariae Radix 1 67.0+4.8 12.0
Platycodi Radix 1 73.0£4.1 42
Codonopsis Pilosulae Radix 1 57.1+3.3 20.1
Ephedrae Herba 1 55.245.5% 215
Asari Radix 1 74651 2.1
Cinnamomi Ramulus 1 74.8+4.9 18
Schizonepetae Spica 1 53.1£39" 303
Gentianae Macrophyllae Radix 1 56.52.9" 2.9
Angelicae Decursivae Radix 1 73.4£25 3.7
Cnidii Rhizoma 1 68.6£3.3 99
Zingiberis Rhizoma Crudus 1 595+2.3" 219
Cimicifiigae Rhizome 1 53.3£3" 30.0
Saposhnikoviae Radix 1 59.1+1.9" 225
Angeliace Dahuricae Radix 1 597432 21.7
Armeniacae Semen 1 60.7+3.2x 20.4
Pinelliae Tuber 1 66.7+5.3 125
Indomethacin 0.01 49.2+2.17 354

Data represent meanstS.EM. (n=h).

*P<0.05, TP<0.01 as compared with the control group.
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Table 5. Effect of Herbal Samples on LPS Induced Pyrexia

Alteration of temperature (A C)

Mean of

Treatment Dose altered  Inhibition
(@kg 05hr  1hr  15hr  2hr 3hr 4hr Shr  temperature (%)
()
Control - 06£0.08 09+0.09 1.3+0.06 1.6+0.09 1.7+0.1 1.8+0.06 1.5+0.06 1.33 -

Puerariae Radix
Lonicerae Folium
Rehmanniae Radix
Forsythiae Fructus
Scutellariae Radix

Platycodi Radix

Codonopsis Pilosulae Radix

Ephedrae Herba

Asari Radix

Schizonepetae Spica
Gentianae Macroplyllae Radix
Angelicae Decursivae Radix

Cnidii Rhizoma
Zingiberis Rhizoma Crudus
Cimicifiigae Rhizome
Saposhnikoviae Radix
Angeliace Daluricae Radix
Armeniacae Semen

1 05:0.03 0.7:0.03 1.0£0.09 11:009+ 1.3x0.1x 11+0.11" 09+0.12' 094 293
1 07+006 1.1+0.09 1.3+0.09 15+0.14 1.7+0.14 1.7+02 14+011 134 -11
1 06009 09+0.14 1.2+0.13 1.4+0.13 1.6+0.09 1.6+0.09 1.2+0.09 119 101
1 062004 1.0+0.04 1.1+009 1.3£0.05 1.5+0.1 14+0.14 114013+  1.13 146
1 08+0.09 1.2+01 1.5+0.13 1.8+0.08 2.0+0.06 2.1+0.09 1.7+012  1.56 -175
1 052006 0.8+0.07 1.2+0.05 1.4+0.06 14+0.03* 1.44011* 1.0:0.14«  1.08 183
1 042004 0.7+0.07 08:004" 10:005" 1.24006" 11009 0.7+0.17' 0.81 385
1 06+0.06 1.0£0.07 1.3+0.06 1.5+0.13 1.8+0.16 1.7+02 1.3+018  1.29 29
1 05011 09+0.16 1.1+0.22 1.3+0.21 1.4+0.19 14+0.18 1.0£0.16+  1.06 199
Cinnamomi Ramulus 1 03+0.04 07+0.1 07:006" 09:009" L1:0.13" 09:0.12" 04:022" 0.68 488
1 08+0.05 1.2+0.03 14+0.08 1.7+0.03 2.0+0.09 2.1+0.11 1.6+0.06 155 -172
1 062004 1.1+003 131009 1.4+0.1 1.6+0.09 16+006 1.3t0.06 126 5.1
1 0401 06+0.14 08+0.14% 09+0.12+ L1x0.17" L120.17" 09:0.17" 0.79 402
1 07+0.05 1.1+0.07 141005 1.7+0.06 1.9+0.05 20401 15015 146 -105
103009 0.7+0.09 08+0.13+ 10+0.15+ 1.30.13+ 12007 1.00.1" 0.87 341
1 05003 0.7+0.06¢ 1.0+0.12 1.1+013+ 1.3+0.1% 12+0.03" 09005' 094 288
1 04%0.09 0.7+0.11 080.15+ 1.0+0.1" 1.2#0.11% 13+011" 1.0+0.06" 093 30.2
1 07+0.05 1.1£0.07 1.3+0.05 1.5+0.09 1.8+0.06 1.8+0.15 14009  1.39 -46
1 05008 0.8+0.09 1.0+0.06 11007 12+0.11% 1.2+018+ 1.0+0.1 0.98 26.1

Pinelliae Tuber 1 07+006 1.1+0.06 1.3+0.08 15+0.13 1.7+0.14 1.8+0.19 144011 134 -1.2

diclofenac

0.015 02+009" 02+006" 02+008" 03B 0.3+008" 0.3:008" 02+006" 0.24 82

Data represent meanstSEM. (n=h).

#*P<0.05, ¥TP<0.01 as compared with the control group.
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HWkA| 321 RBL cello]A9] B-hexosaminidase©ll
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Ao HiE, #PE(1 g/ke)o] compound 48/30
ojgt 2JAkgel til 30.0%] e A E5S B
Fow, 1 9 &, E B, 820] 10%Y A
52 By} w3 FHERFoZ AM-E keotifen
(10 mg/kg) 40%2] Al &5 EHHTable 6).



Table 6. Effects of Herba Samples on the Compound
48/80 Induced Systemic Anaphylaxis

Dose mortality

Sample k) (%)

Control - 100
Puerariae Radix 1 90
Lonicerae Folium 1 100
Rehmanniae Radix 1 100
Forsythiae Fructus 1 100
Scutellariae Radix 1 100
Platycodi Radix 1 100
Codonopsis Pilosulae Radix 1 90
Ephedrae Herba 1 100
Asari Radix 1 70
Cinnamomi Famulus 1 100
Schizonepetae Spica 1 100
Gentianae Macrophyllae Radix 1 90
Angelicae Decursivae Radix 1 100
Cnidii Rhizoma 1 100
Zingiberis Rhizoma Crudus 1 90
Cimicifiigae Rhizome 1 100
Saposhnikoviae Radix 1 100
Angeliace Daluricae Radix 1 70
Armeniacae Semen 1 100
Pinelliae Tuber 1 100
Ketotifen 0.01 60

Table 7. Inhibitory Effects of Herbal Samples on
the Release of [B-hexosaminidase from

RBL-2H3 Cells
Sample ICsp* (mg/ml)
Puerariae Radix >0.50
Lonicerae Folium >0.50
Rehmanniae Radix >0.50
Forsythiae Fructus >0.50
Scutellariae Radix 0.07
Platycodi Radix >0.50
Codonopsis Prlosulae Radix 040
Ephedrae Herba 0.19
Asari Radix >0.50
Cinnamomi Ramulus 0.17
Schizonepetae Spica 0.37
Gentianae Macrophyllae Radix >0.50
Angelicae Decursivae Radix >0.50
Cnidii Rhizoma >0.50
Zingiberis Rhizoma Crudus 0.20
Crmicifigae Rhizome >0.50
Saposhnikoviae Radix >0.50
Angeliace Dahuricae Radix >0.50
Armeniacae Semen >0.50
Pinelliae Tuber >0.50

Anti DNP-IgEZ 7+2H¥ RBL cell®] DNP-HSA
2§53} B-hexosaminidase IA5 A M = &
%, FERE, i, EEo] 1Cx 0.2 g/ml ©l3tE B-
hexosaminidase ¥4l 3k 73k A a3} 9l
Aom, 1 9] Fiff, &20] ICy 05 mg/ml o3t
A &35 RQHTable 7).

o) 2~efRl AY A3 AEE &20] in vt
in vitro 33 EFoA £ a%E Bk

¥ Concentration of the sample required to decrease the
B-hexosaminidase secretion by 50%.

Iv. 7 &

71 vholg 27t QA Awste vlF 2 9l
Fo] 30| Yeh}s Adolt). Y8 AT
NF7Go] Zo] Yojr|w 84, 1 F44e by,
o8 BE Fu3 LB QA7 9F7 €9, 1
doE Al 98 A9, HYY Fole e 7}
A 53 raAdGo|d. Yk oz WAzl vmA
P31 WAT #on T sy WHELS
)& =

7)) Wik Aol F2 ulo|y 2 3t 3F
719 AHeh Ea] w7, HulE, Q% FAGZC
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