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The Application of Human Embryonic Stem Cells and Human Induced
Pluripotent Stem Cells Derived Cardiomyocytes on Cardiotoxicity Screening

Wang Shuyan', Wang Xijie', Han Ling?, Ma Jing'*
('Shanghai Institute of Pharmaceutical Industry National Shanghai Center for New Drug Safety
Evaluation & Research State Institute of Pharmaceutical Industry, Shanghai 201203, China;
*Center for Drug Evaluation State Food and Drug Administration, Beijing 100038, China)

Abstract Cardiovascular toxicity is one of the main reasons of the failure of the drug development, which
is also a difficult problem in preclinical safety evaluation experiment. The unlimited proliferation, self-renewal,
multi-directional differentiation properties of human embryonic stem cells (hESCs) and human induced pluripotent
stem cells (hiPSCs) provide cell resources in vitro cardiac toxicity screening experiment. hESC and hiPSCs derived
cardiomyocytes have been reported to share a high degree of similarity in morphology structure, and over time
the density of functional potassium, sodium, calcium channels gradually increase, the key cardiac structural and
functional genes ANF, a-MHC, MLC-2a robustly upregulate, electtophysiological and biochemical characteristics
are similar. These characteristics are similar to that of immature cardiomyocytes. The applications of hESCs and

hiPSCs in drug screening, including ion channels, action potentials, biomarkers of cardiotoxicity and contraction,
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and these demonstrated pharmacologic responses similar to those in clinical observations. Establishment of the

model in vitro reduces the time and the cost, overcomes the problem of species specificity and promotes the

development of cardiotoxicity.
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BRI B M i 6. 20104F, Andersson: 227 37 Jk
T N RG240 M 75 5 2 Ao L A0 K 1 00 JUE 352 495 bt
HW)(cTnT. FABP3) AT I SEms, KKFEm T #5Y)
FR it e KRS . LAY N T(c T T) A I 107 PR &5 5 B
3(FABP3EcFABP)P" i 43 A1 245 470 T 25 7 1T Y A
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Table 1 AP prolongation by hERG inhibitors (modified from reference [28])

R A e A A PN ! Gl 1 T 4T 4 M o AT 4
SC-hCM Rabbit PFs Canine PFs
pmol/L N APDygy(A%) pmol/L N APDoo(A%) pmol/L N APDygy(A%)
Terfenadine Control® 4 327.2+50.8 Control 4 296.6+49.8 Control 2 290.4+21.4°
0.003 4 0.4+1.3 - - - - - -
0.01 4 8.4+1.3* 0.01 4 1.7£1.9 0.01 2 0.3+0.8°
0.03 4 21.3+£2.9% 0.1 4 8.5+2.1%* 0.1 2 5.6+11.4°
0.1 4 41.247.3% 1 4 18.5+3.4%* 1 2 0.6+10.1°
Quinidine Control* 4 310.4£25.8 Control 5 291.2+57.8 Control 4 363.4+6.8
0.1 4 5.2+1.3*% 0.1 5 0.4+2.4 0.1 4 1.1+2.1
0.3 4 25.7+£5.9* 1 5 20.4+4.3* 1 4 12.6+3.1*
1 4 46.8+7.1* 10 5 97.0+£23.9%* 10 4 —1.8+£5.2
3 4 79.9+6.1* - - - - - -
Cisapride Control* 4 353.9+65.3 Control 4 302.3+£23.7 Control 4 276.0£16.0
0.003 4 3.0£2.7 0.01 4 1.6£3.5 0.1 4 17.6£2.6*
0.01 4 12.0+4.8%* 0.1 4 50.9+16.1* 1 4 36.6+£7.8*
0.03 4 30.4+6.2% 0.5 4 124.4+49.2* 10 4 46.1+18.1*
0.1 4 21.0+26.5 - - - - - -
Sotalol Control® 5 300.3+36.4 Control 4 209.3+34.3 Control 6 296.1+48.7
3 4 4.5+0.8%* 1 4 5.1+1.9* - - -
10 4 12.2+1.4% 10 4 30.0+2.5* - - -
30 4 20.7+1.4* 50 4 60.5+1.2%* 100 6 48.9+16.7*
100 4 57.2+5.5% - — - - - -
E-4301 Control* 4 325.5+36.7 - - - Control 4 280.6£13.5
0.003 4 5.5+0.4* - - - 0.001 4 1.6+2.6
0.01 4 27.4+4.6* - - - 0.01 4 12.946.0
0.03 4 66.2+16.8* - - - 0.1 4 44.6+9.4*
0.1 4 EAD - - - - - -

AN AL A 2E A0 0 (M BB AR AL, JEAEEL R A 10T AL IR R4 MACER P B 5 22, LAl i 1 2 bR R 22 #P<0.05

“stands for control values in ms, and all other values are percent change from control; "stands for mean+SD, and all others are mean+S.E.M. *P<0.05.
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IS4G D REVEAN 29 IO E B PE . 20114, Goul™
S A H R S iPSC-CM 37—/ MA A 5yl
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1501

——cTnT ELECSYS
c¢Tnt SPR
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hESCi%5 5 73 4 (1 0 L 4 J 7 45 T K )%0.625~320 pmol/L )
doxorubicin 24 hJi5, F T SPRUEEcTnT(M)FIFABP3(A) I F 5 E] 4
HoREFRFE (3. cTnTid H S AN NAL 2 BRI (@)

The hESC-derived cardiomyocytes were exposed to doxorubicin for 24
h in the concentration range 0.625~320 pmol/L. The amount of ¢cTnT
(M) and FABP3 (A) released into the cell culture medium was analyzed
on the SPR instrument. The amount of ¢TnT was also measured by
immunochemiluminescence (4).

Bl FABP3FcTnTH]LLE AN 472
Fig.1 Comparison of FABP3 and c¢TnT assays™®!
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