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hERG Channel-Related Cardiotoxicity Assessment of 13 Herbal Medicines
Hyekyung Ha', Sion Lee?, Dong-Hyun Kim’, Chang-Seob Seo', Hyeun-kyoo Shin'*

'KM Science Research Division, Korea Institute of Oriental Medicine
“New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation

Objectives: As the use of herbal medicinal products (HMPs) increases worldwide, systematic verification of the safety
of HMPs is required. The induction of cardiotoxicity is one of the major factors in post-approval withdrawal of
medicinal products, and drug-induced cardiotoxicity assessment is emerging as an important step in drug development.
In the present study, we evaluated human ether-a-go-go-related gene (hERG) potassium channel-related cardiotoxicity
to predict the risk of cardiac arrhythmia in thirteen herbal medicines known to have cardiac toxicity.

Methods: We measured the inhibition rate of hERG potassium channel activity of 13 medicinal herbal extracts in
hERG-expressing HEK 293 cells using an automated patch-clamping system. Quinidine was used as a positive control
for inhibition of hERG activity.

Results: Extracts of Evodiae Fructus, Strychni Semen, and Corydalis Tuber potently inhibited the activity of hERG,
and ICs, values were 3.158, 19.87, and 41.26 pg/mL, respectively. Cnidi Fructus, Ephedra Herba, Lithospermi Radix,
Polygoni Multiflori Radix, Visci Ramulus et Folium, Asiasari Radix et Rhizoma, and Scolopendra weakly inhibited
hERG activity, and the ICsy value for each herbal medicine was more than 400 pg/mL. Aconiti Kusnezoffii Tuber
and two types of Aconiti Lateralis Radix Preparata (Po and Yeom) had weak inhibitory activity against hERG, and
the ICsy values were more than 700 pg/mL. The ICsy value of quinidine against hERG was 1.021 M.
Conclusion: Evodiae Fructus, Strychni Semen, and Corydalis Tuber acted as potent inhibitors against hERG. These
herbal medicines may cause cardiac arrhythmia through QT prolongation, so care should be taken when taking them.
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SloF 225 Bk A|g= external buffer 29, =
136.9 mM NaCl, 2.7 mM KCI, 8.1 mM Na,HPOy,
1.5 mM KH,PO4, 0.9 mM CaCl, @ 0.5 mM
MgCLE $h3-5= pH 7.19] Dulbecco’s phosphate
buffered saline (DPBS)°] 100 mg/mL9] HE==& A
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Human ether-a-go-go related gene (hERG) ZF
Ade dFHor AHSk= HEK 293 AlEF
(Eurofins Scientifics, USAy= 10% (v/v) fetal
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non-essential amino acids (Sigma-Aldrich Co., St.
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Fig. 1. hERG potassium channel activity and concentration-response curves of hERG activity by quinidine (hERG inhibitor)

and 13 herbal medicines in hERG-HEK 293 cells. (A) Sample voltage-dependent current traces by hERG channel
activities pre/post-treatment of quinidine (10 iM). (B) Concentration dependent inhibition of hERG channel activities by

quinidine. (C-0) Concentration dependent inhibition rate of hERG channel activities by 13 herbal medicine extracts. Data
are presented as normalized %hERG activities and means * standard error (n > 4).
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upAL (SS, Fig IN) @ @S (CT, Fig 1H)Y
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N

geFA 13%9] hERG AE ¥ A=A B7F (305)

e (Table 2).

=
Aol 4w sstiio] T4l 9o, ol
Bgh SR % A Bof ro gt U, 9

5]
o, H2A, H, A7 S oSS 4o

A=
989 TR ¢

Ao g= Mk, O, VPUREEE, S, e, 0% iR
490 Yo}, 4E4e 2oy 2o ol
Bl AEAA, AE 47189 75 o, A
= 7K o] Ado] A% gEel AolE do7l=
A 502 foRt 7 8e B} LHEP. AR
H7he ofd "ol AT hERG Z& AHd £4
A|¥lo] Long QT syndrome (LQTS)E ¥o7 A

v

= (o]
59 4gEAS

e 5 AR AET 4 P,
oleigt o Sayet Aol W, do}

2 9 S 1036712 TEYBALE

Table 2. The ICs values of quinidine and herbal extracts on hERG potassium channel activity in HEK 293 cells.

Name Abbreviation ICso (1g/mL)
Quinidine (positive control) 1.021 kM
Aconiti Kusnezoffii Tuber AKT Z2Q > 1000
Aconiti Lateralis Radix Preparata (Po type) ALRP_Po B2 (&) > 1000
Aconiti Lateralis Radix Preparata (Yeom type) ALRP_Yeom B2 735.5
Asiasari Radix et Rhizoma ARR A4 > 1000
Cnidi Fructus CF APIARF 469.0
Corydalis Tuber CT oM 41.26
Ephedrae Herba EH o} 509.5
Evodiae Fructus EF Q50 3.158
Lithospermi Radix LR A 996.5
Polygoni Multiflori Radix PMR SR 650.8
Scolopendra SP °F > 1000
Strychni Semen SS b RE 19.87
Visci Ramulus et Folium VRF 714 760.7
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