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Screening of 50 Korean Herbal formulas with Inhibitory Effects on
Acetylcholinesterase Activity and Amyloid- Aggregation
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Abstract — Acetylcholinesterase (AChE) activation and amyloid-B (AP) aggregation are major biological markers of Alz-
heimer’s disease. In the present study, we evaluated the inhibitory effects of 50 kinds of herbal formulas on AChE activity and
AP aggregation. Among them, Hwanglyeonhaedok-tang, Cheonwangbosim-dan, Makmundong-tang, and Gamisoyo-san had a
potent effects on the inhbition of AChE activity. Sosiho-tang, Samsoeum, Cheonsimyeunjaeum, and Bunsimgieum exerted to
have the inhibitory activity on AP aggregation. In addition, these 8 herbal formulas showed the 3-ethyl-benzothiazoline-6-sul-
fonic acid (ABTS) radical scavenging activity, indicating their antioxidant activities.
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Table I. Inhibitory activity of the water extracts of the 50 herbal formulas on AChE activity and amyloid-p aggregation in
vitro (at 100 pg/mL)

No. Harbal formula bition 0 inkibition 0y aiviy Oy
KE-01  }-&7balehbais ki) 9.69+1.3 24.9+10.5 455423
KE-02  Z-ZB(EEE) -0.07+1.2 43.1£13.9 82.4+0.3
KE-03 AR e %2 k) 275421 19.7+3.0 52.1£0.9
KE-04 @ 2 Xh(TFEHEL) 2.74+£2.3 35.542.0 59.3+0.6
KE-05 =85 2.86£1.6 33.4+2.0 55.9+0.5
KE-06  2F2 78| B (@t i isy ) -0.89+2.1 3.8£16.6 64.9+0.7
KE-07  $u) x| SFeHoA kb 5 5) 9.1442.0 -3.543.7 55.143.4
KE-08 o] BN Bfil) 1.69+0.7 14.6+10.6 66.2+0.6
KE-11 Wbl & vl e 5 (ol Riiis) 1.19+1.5 -6.9+2.2 46.5+0.5
KE-12  RZA7"EH# TSRS -1.00+0.3 36.4+4.1 55.4+1.9
KE-13 A2 FEHCNTHE) -0.21£0.6 25.7+7.9 36.1£1.0
KE-14 Q) 2bo) =2k A 2B 40 -0.84+0.7 42.6+19.5 50.0+1.1
KE-16 10| 7} Seh(JukEiE %) 5.34%1.6 41.6+£3.4 51.8+4.8
KE-17 @ KL EED) 2.17+1.5 9.7+4.1 27.4+1.7
KE-18 92K &) -0.530.7 23.9+10.7 49.0+1.2
KE-19 o] ZEHa# ) 2.73+2.1 27.7+21.1 46.9+5.7
KE-20 33 a) = el GEdidagis) 90.14+0.4 29.3+7.8 99.4+0.3
KE-21 -3} e#EH5) 0.58+0.9 39.1+18.4 96.8+0.4
KE-22 70| BhEmiss) 2.79+1.9 48.8+16.9 34.8+0.7
KE-23  HRE2A Ak AEE 4 -0.69+0.7 22.9+5.0 90.7+1.5
KE-24 AV EH(IUE T5) -9.29+1.3 6.9+12.3 48.6+0.3
KE-25  AF=ENIU43) -7.40+2.3 39.4+8.1 63.60.1
KE-26 2 SEHNENE) -3.26+0.6 57.9+3.5 93.3+0.2
KE-27 9 k7] A5 SEIE R 4.71+2.4 46.1+9.2 65.242.4
KE-28  2FAS(ZERER) -7.81+£1.0 55.5+4.2 92.6+1.6
KE-31 AR 28 Skt 25 ) 0.30+1.8 32.5+4.9 87.2+1.4
KE-32 84 7 AHEEF IE R 2.92+4.4 31.2+4.5 51.5+0.7
KE-33 Q9 5Ak i@Es) -3.97+1.6 36.4+11.7 71.3+0.9
KE-34 AR AR i) 94.43+0.1 29.7+9.4 57.7+2.5
KE-35  2u| x| 88kt 2 H,) 4.92+1.8 -14.3%4.5 42.142.6
KE-36  SARS-ZAFEH(EAE T-5) -1.44+3.3 -11.8£1.1 46.6+0.9
KE-37  wl 2 Bhg 4 35) 76.73£0.4 46.3+4.3 81.240.9
KE-38  wlsiAMA &R EHIE.0) -7.29+3.7 32.0+26.1 65.543.5
KE-39 bl Z k&% ol -6.16£0.6 4.9+3.8 22.1+3.8
KE-40 A al 2k(4: k) -6.31%£3.9 21.5+12.7 8.8+3.9
KE-41 27 BHimikis) -6.67£5.0 -16.3+12.8 44.3+2.6
KE-42  zpoRrh e 2t &) 7.85+0.6 -15.7+10.6 87.7£0.9
KE-43 A A AR50 FAK) 2.2143.0 56.3423.9 77.7+1.4
KE-44 &2 K FE#RiK) 2.72+4.4 6.2+14.4 49.1+3.5
KE-45  7}u) 2 Q KI5 63.51£2.0 2.7£6.7 35.743.8
KE-46 AR BHH:A5) 2.80+2.9 4.749.6 66.6+3.9
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Table 1. Continued
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Code AChE activity Amyloid-f aggregation ABTS radical scavenging
No. Herbal formula inhibition (%) inhibition (%) activity (%)
KE-47 o} S}e(ii %) -3.7942.9 22.4+7.1 64.9+0.8
KE-48 FGAS A (S HE) -2.57£1.3 7.8+2.7 24.4+1.9
KE-49  &2Al7 eRERIEE 1) -3.15£1.2 45.7+7.5 52.7+£3.3
KE-50  HE (B %) 0.88£1.9 46.9+12.1 50.2+0.9
KE-51 AL ) AHERD T B ) 0.13+0.7 43.0+7.3 55.6+1.6
KE-52 W &AHAiEH) 0.51+3.3 41.0£7.4 54.8+1.2
KE-53 o) A R -2.54+1.9 37.6+3.7 54.7£2.7
KE-54 B 7] &4 0FRAR) -1.61+1.4 57.6+5.5 72.0+1.1
KE-55  E3FH 71 KA #:4 IERED -2.43+1.7 23.6+12.4 53.4+1.0
Berberine 60.63+0.6
Morin 68.3£6.2
Ascorbic acid 75.9+1.8
(A) (B)
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Fig. 1. Inhibitory effects of water extracts of herbal formulas on acetylcholinesterase (AChE) activity. (A) Hwanglyeonhaedok-tang,
(B) Cheonwangbosim-dan, (C) Makmundong-tang, and (D) Gamisoyo-san.
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Fig. 2. Inhibitory effects of water extracts of herbal formulas on amyloid-p (AB) aggregation. (A) Sosiho-tang, (B) Samsoeum, (C)

Chengsimyeunjaecum, and (D) Bunsimgieum.
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Fig. 3. ABTS radical scavenging activity of water extracts of herbal formulas. (A) Hwanglyeonhaedok-tang, (B) Sosiho-tang, (C)
Samsoeum, (D) Cheonwangbosim-dan, (E) Makmundong-tang, (F) Cheongsimyeunjacum, (G) Gamisoyo-san, and (H) Bun-
simgieum.
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