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Binding affinity of some herbal extracts on the muscarinic
acetylcholine receptor subtype 1 (mAChR-M,)
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Abstract — The water extracts of 82 Korean medicinal herbs were examined for the binding affinity on
the recombinant human muscarinic acetylcholine receptor subtype 1 (mAChR-M,) produced from the
CHO (Chinese Hamster Ovary) cell line. Of those tested, the extracts of Coptidis Rhizoma, Phellodendri
Cortex, Hedyotis Herba and of Terminariae Fructus were found to exhibit a significant competition with
[H] N-methyl-scopolamine for the specific binding to mAChR-M, in a dose dependent manner,

respectively.
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Table 1. Binding affinity of some herbal extracts on the  Table 1. Continued

muscarinic acetylcholine receptor subtype 1 (mAChR-M,)

Concentration Inhibition

Spories Concentration Inhibition Species (mg/ml) (%)
(mg/ml) (%) Araliae cordatae Radix (%) 0.005 0.0
Saussurea Radix (B-3) 0.005 0.0 0.05 6.2
0.05 0.0 0.5 12.9
0.5 0.0 Zedoariae Rhizoma (B&) 0.005 0.0
Hedyotis Herba (% 3}AME %) 0.005 0.0 0.05 0.0
0.05 18.3 0.5 0.0
0.5 32.8 Cinnamomi Ramulus (A A]) 0.005 0.0
f);l;ﬂmg_j chinensis Herba 0.005 0.0 825 4(;(2)
0.05 0.0 Visci Ramulus (Z714%) 0.005 0.0
0.5 56.8 0.05 0.0
Dioscorea glabra (3F¥x}h) 0.005 0.0 0.5 50.6
0.05 0.0 Amomi Fructus (F-AFS1) 0.005 0.0
05 242 0.05 0.0
Glycyrrhizae Radix (&) 0.005 0.0 _ 0.5 31.0
0.05 0.0 Artemisiae capillaris Herba
0.5 78 (13 0.005 00
Astragali Radix (37]) 0.005 0.0 0.05 0.0
0.05 0.0 0.5 53.2
0.5 0.0 Prunellae Spica (3F323%) 0.005 0.0
Angelicae koreanae Radix 0.05 0.0
(%g%) 0.005 00 0.5 26.2
0.05 0.0 Epimedii Herba (&%) 0.005 0.0
05 172 0.05 0.0
Armeniacae Semen (3<1) 0.005 0.0 0.5 56.0
0.05 0.0 Coicis Semen (£]°1¢1) 0.005 0.0
0.5 14.3 0.05 0.0
Houttuynia cordata (9173 %) 0.005 0.0 0.5 10.6
0.05 0.0 Polyporus (41%) 0.005 0.0
0.5 51.2 0.05 74
Acanthopanacis Cortex 05 62.8
27 0.005 0.0 Sophorae Radix (Z4h) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 46.8 0.5 12.5
Aurantii nobilis Pericarpium Xanthii Fructus (o)A} 0.005 0.0
= 0.005 0.0
(A=) 0.05 0.0
0.05 0.0 . 0.5 19.4
) 05 225 Angelicae gigantis Radix 0,005 0.0
Phellinus linteus (%3-3AF2A]) 0.005 0.0 &) ) )
0.05 0.0 0.05 0.0
0.5 79.3 0.5 35.6
Hoelen (£%) 0.005 0.0 Sophorae subprostratae
0.05 0.0 Radix (AHF 0.005 00
0.5 0.0 0.05 0.0
Saurut:us chinensis Rhizoma 0.005 0.0 0.5 13.0
(e : Smilacis Rhizoma (%) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 41.5 05 0.0
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Table 1. Continued Table 1. Continued

Concentration Inhibition Concentration Inhibition

Species (mg/ml) %) Species (mg/ml) %)
Lonicerae Flos (F-=3}) 0.005 0.0 Bupleuri Radix (A %) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 13.6 0.5 30.4
Scutellaria barbata (FHA@) 0.005 0.0 Bucommiae Cortex (F%) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 55.7 0.5 74
Pinelliae Tuber (¥+3}) 0.005 0.0 Lycii Radicis Cortex (A1 &d)  0.005 2.8
0.05 0.0 Q.05 0.0
0.5 2.0 0.5 0.0
Akebiae Caulis (58) 0.005 0.0 Ponciri Fructus (A1) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 10.6 0.5 0.0
Cassiae Semen (2R 0.005 0.0 Chrysanthemi Flos (Z+%) 0.005 0.0
0.05 0.0 0.05 0.0
0.5 9.0 05 0.0
Dioscoreae Rhizoma (42FeF) 0.005 0.0 Rhei Rhizoma () 0.005 0.0
0.05 0.0 0.05 0.0
0.5 43 0.5 0.0
Hoveniae Semen cum 0.005 0.0 Paconiae Radix () 0.005 0.0
Fructus (477 0.05 0.0
0.05 0.0 05 00
0.5 3.1 . , .
Taraxaci Herba (Z23%) 0.005 03 Gastrodiac Rhizoma (87— 0.005 00
0.05 0.0
0.05 0.0 05 00
0.5 424 . ' :
Coptidis Rhizoma (%) 0.005 arp ~ Moutan Cortex Radicl 0.005 0.0
0.05 92.9 <) 0.05 00
) 0.5 100.8 05 00
Polygonati Rhizoma (373) 0.005 0.0 Carthami Flos (£3h) 0.005 00
005 0.0
05 00 0.05 0.0
Cordyceps sinensis (5-3-31) 0.005 0.0 ‘ o 0.5 0.0
0.05 0.0 Phellinus pini 0.005 0.0
05 0.0 0.05 0.0
Carthami Semen (Z-8+7}) 0.005 0.0 0.5 9.6
0.05 00 Cnidii Rhizoma (33) 0.005 0.0
05 3.0 0.05 0.0
Polygalae Radix (17)) 0.005 0.0 0.5 69.6
0.05 0.0 Salviae Radix (24 0.005 0.0
05 72 0.05 0.0
Ledebouriellae Radix (%3) 0.005 0.0 0.5 0.0
0.05 0.0 Scutellariaec Radix (Z=) 0.005 0.0
0.5 28.3 0.05 0.0
Atra{ctylodis Rhizoma alba 0.005 00 0s 0.0
M=) Paconiae Radix rubra (2]3+2p)  0.005 0.0
0.05 0.0 0.05 0.0
05 6.1 0.5 152
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Table 1. Continued

Concentration Inhibition

Concentration Inhibition

Speci .
pecies (mg/ml) %) Species (mg/ml) (%)
i =¢ .005 42
Uzncar}:ae Ramulus et Uncus 0.005 0.0 Myrrha (E9F) 0
(&%) 0.05 0.0
0.05 0.0 0.5 0.0
0.5 42 Cimicifugae Rhizoma (37  0.003 259
Ephedrac Herba (W}3}) 0.005 0.0 0.05 0.0
0.05 0.0 0.5 182
0.5 9.6 Galli Stomachichum Corium 0.005 0.0
Foq raminet Rhizoma 0.005 00  CIMI® ' o
HFE) 0.05 0.0
0.05 1.6 0.5 0.0
0.5 0.2 Curcumae longae Rhizoma
Alismatis Rhizoma (E§A}) 0.005 0.0 e 0.005 0.0
0.05 3.8 0.05 0.0
0.5 21.6 05 0.0
Angelicae tenuissimac Radix—— o 0.0 Agastachis Herba (23F) 0.005 0.0
5E) 005 5o 0.05 0.4
' ’ 0.5 18.5
0.5 0.0 H e S
Nepetae Spica (3 71) 0.005 0.0 F:flvcigiaix] f,:’;f; cum 0.005 0.0
0.05 0.0 0.05 0.0
0.5 147 0' s 5'9
Zingiberis Rhizoma (7173) 0.005 0.8 Farfarae Flos (25:8h 0.005 00
0.05 0.0 T 0'05 0'7
0.5 0.0 ’ )
. 2.2
Rehmanniae Radix Preparata o ) 0.5 3
(&A% 0.005 0.0 Terminariae Fructus (7}A}) 0.005 0.0
0.05 0.0 0.05 345
0.5 0.0 0.5 66.2
Menthae Herba (2}3}) 0.005 0.0
0.05 0.0 A8E duplicate® &35l Heghs AHEsITh &
2 -
_ ) 03 215 zyzorEmi 4DAMP methiodided AFEEIEOH
Phellodendri Cortex (3%) 0.005 0.0 i o L -
0.05 (3.0 4DAMP methiodides F&A9] ™3t ligande] AT
05 90.9 $S 0024 UM FEANA 50% AR Ao BF
Cervi Parvum Comu (357}) 0.005 0.0 = At
0.05 0.0
0.5 0.0 Z__jjl_i. lil _Tl_#al-
Aconiti Tuber (¥-A}) 0.005 0.0
g'(s)s gg E3F(Saussurea Radix) 5 82% Ao E55E=
. ‘ & ABE F9 o|F A|EEo] FATRIA I-
Persicae Semen (£%1) 0.005 0.0 sted ol ] I 3]- o acety.
0.05 0.0 choline =& (mAChR-M,)?t #17-=(CH] N-methyl-
0.5 0.0 -scopolamine)?te} AL Adele EAE AFE o)
Dianthi Herba (-79) 0.005 0.0 o] muscarin’d  acetylcholine $8A M, subtype
0.05 00 (mACHR-M) 0@ 21588 Assl] Rtk 2,
0.5 0.0

Z¥z} 5 pg/ml, 50 pg/ml 2 500 pg/mle] FEE 34
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T AR S EY] gAol digt MSHE testt A
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Wl 3}AL % (Hedyotis Herba), 71AH(Terminariae Fruc-
ws) 5 359 ALAE AAS gFE YRS
£ 50pg/ml ©18te] FXAE muscarin FL A
(mAChR-M))9} 2]7=9te] Ao duE J39S
AR Faks A2 VERITHmACHhR-M 8 27k
o] AgAA L] 10% P, Ao T ¥l ALE
d oFEe A FEEES S0pgml ¢85k F=
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u)u]3 A0 2 ALEHTHTable 1).
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Q) Zl(Artemisiae capillaris Herba), < %2 (Epimedii
Herba), A% (Polyporus), WHXI& (Scutellaria barbata),
XF%Y (Taraxaci Herbays2] A45&E°] mAChR-
M 7= AL 40% ol ARSI o] o=
A= A (mAChR-M)SH] 38-g B3 9]
72 & 7 dsleH A ol AMIE e
3l mAChR-M,9} 217=9] ZA3e AASh= 844
52 /=28 (activity-guided fractionation)l]
uje} A AT Folrh

T, 2 J%8 A3 $8A mAChR-M )l tisk
8% 23S HoE %Al F(Coptidis Rhi-
zoma) Z 3 (Phellodendri Cortex)ol] thdleir= &
T8 SAREEEYEY et 2 g4Re 4 o
sl 2 ZA3hunpublished results) o1 kAl ok
Fo2 ¥ alkaloid ¥ <] 31149 berberineo)
mAChR-M, 8t 21t=9] ZA3E 1.0uMe] Fx=oA
50% AABH= AR e} o] FEo] FEA
(mAChR-M,)°ll thale] 7Fegt 31819-& epa ol
& & 7 U

ol 7ERH ZF TS ZA BAZESN
£ 23} berberine ¥ ¥ protoberberine Al 3}3HE-
(palmatine, coptisine 5)E°] 48 (mAChR-M,)|
sl fFeldde =S Yepigleon,” dxa
A& oA 7EA] F2)EtH AFAF ol alkaloids
o] Z}%: cholinergic receptorol] t3le] 5oz =
32 Y& Tt 4 Yk’

T 3HH, berberine @ HH protoberberine. 3=
E0] A AFFAU AN 9% FEFo b
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2oz A g EYAY HAZNA FoF FEAE
Ho= 7Hrshal e theF39 cholinergic recep-
torell HFH R JFE v F JeAe ATA
o] A7 Az} vR|FolAY thd FAH AT o]
AEES F FH3tL JdE FH(Coptidis Rhi-
zoma) @ 3 (Phellodendri Cortex) 52| <FAl71 3}
AZRE X5 Z+E HYPgARe] NeEHer o
5 32 B3] FE =2 go] AMgHolgten, 5
3)9] 2 & (passive avoidance performance) 5 HulZ
Q1 Wl 9Jsle] o)F A R o] AokA)
o] 3-H-¥ berberine 5 protoberberine”] alkaloid®]
Al AEA A EF] A AFHL e A
Aolt}

ol¢} e ATAINE TH3Y B v FTRRIA
acetylcholine 48 (mAChR-M))¢t 2IZ+H=(CH] N-
methyl-scopolamine)2}e] ZA3S A3sh= EFHE A
2 8l muscarin’d acetylcholine 583 M, sub-
type(mAChR-M))ell g 23S AMehe a4
P& e EA ] AN I Slo] F-&EA &
£ & e T8E wolo] B 5 JoT AlRY
9, 53] o] whfe] &3 AR FaANAYPL
2% 2o g2 AYE R k] AGFew
B dart ik AlsEd
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23 5 82% A dFFEEL WMEE 3}
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2714 acetylcholine 8% (mAChR-M,)%} 2]7F
Z(PH] N-methyl-scopolamine)®}e] AL #|&)sle=
AHE XNER 31 muscari’d acetylcholine. 8-
M, subtype(mAChR-M i gt s8-8 A4 2
3} B (Coptidis Rhizoma), %% (Phellodendri Cor-
tex), ¥ 3}A}Ad % (Hedyotis Herba), 7FAH(Terminariae
Fructus) 5 3% AA7} 50 ug/mil oA 54
Aol et ligande] AL 50% ol F AsNslHom,
AP Z(Saururus chinensis Herba), 9142 (Houttuynia
cordata), 2.7} (Acanthopanacis Cortex), | A](Cin-
namomi Ramulus), AEHNX (Phellinus linteus), =71
A (Visci Ramulus), 1% (Artemisiae capillaris Herba),
&%= (Epimedii Herba), * % (Polyporus), WHX|#
(Scutellaria barbata), ¥-3-°3(Taraxaci Herba) 5]
AFFEE] 500 ug/ml F=AA 50% o3 78
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