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Exploration of the use of heart-specific CYP2E1 genetically
modified mice in evaluation of drug-induced cardiotoxicity
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[ Abstract] Objective To select more sensitive animal model to evaluate the cardiotoxicity of drugs, we used the
heart-specific CYP2E1 genetically modified mice (a-MHC CYP2E1 transgenic mice [ Tg( + ) mice] and a-MHC CYP2E1
silencing transgenic mice [ sTg( + ) mice] ) to evaluate the drug sibutramine-induced cardiotoxicity. Methods  The 8-
week old male Tg( + ), sTg( + ), and C57BL/6 mice (wild type, WT), 50 mice in each group, were randomly divided
into 5 groups: the solvent control group (intragastric gavage of pure drinking water) , and the four sibutramine (50 mg/kg,

100 mg/kg, 150 mg/kg and 300 mg/kg) treatment groups, respectively. The general condition of the mice was observed
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and the survival rate was determined during the drug treatment period. At 15 days after the sibutramine administration, the
blood biochemical indicators of cardiotoxicity lactate dehydrogenase (LDH) , creatine kinase (CK), and creatine kinase
isoenzyme ( CK-MB) were assessed, and then the mice were sacrificed and heart tissue samples were taken for pathological
(1) The blood bio-
chemical indicators in the sibutramine 50 mg/kg and 100 mg/kg Tg( + ) treated mice were significantly higher than those

in the WT mice (P <0.05 or P <0.01), and significantly higher in the 50 mg/kg, 100 mg/kg and 150 mg/kg sibutramine

examination and immunohistochemical observation of the expression of connexin 43 (CX43). Results

treated Tg( + ) mice than in the sTg( + ) mice (P <0.05 or P <0.01). However, when the sibutramine was given at a
dose of 300 mg/kg, the values of those indicators in the Tg( + ) mice were significantly lower than that in the WT and sTg
(+) mice (P<0.05 or P<0.01), with the lowest level in the sTg( + ) mice. (2) The pathological examination re-
vealed cardiotoxic changes in the Tg( + ) and WT mice. (3) The immunohistochemical analysis showed that alongside with
the increasing drug dose, the expression of CX43 was decreased in the intercalated disks of cardiomyocytes in the Tg( + ),

sTg( +) and WT mice, and the color staining intensity was mostly decreased in an order of Tg( +) > WT >sTg( +)

mice. Conclusions

Tg( + ) mice may have a higher sensitivity in the evaluation of potential cardiotoxicity than WT

mice, and sTg( +) mouse is a good model of protection against cardiotoxicity.
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Fig. 1 The survival curves of WT, Tg( +) and

sTg( + ) mice treated with 300 mg/kg sibutramine
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Tab. 1 Blood biochemical indicators of heart function in the mice of each group

L] 2H
Sizrua/iﬁt;s (;ijfj)s K LbH CK-MB
RN BE2H Solvent control group 1051. 83 +446. 19 392.00 +114.20 294.74 +87. 33
52541 1 Treatment group 1 924. 50 +326. 72 434.3 +£53. 14 288. 86 +50. 61
WT 4524540 2 Treatment group 2 824.00 +288. 18 350. 11 £55.37 272.18 £58.24
2524540 3 Treatment group 3 893.56 £407. 24 534.33 £136.3* 381.17 £66.3 "
2524520 4 Treatment group 4 359.78 +113.35 ™ 480. 89 + 146. 94 306. 73 £75. 05 **
PRIEXT R4 Solvent control group 1272. 10 +373. 80 495.7 +97.43 395. 05 +70. 99
252541 1 Treatment group 1 1398. 90 +347. 97" AA 649 £70. 127 AA 395.14 £52. 61 AA
Tg( +) 2522 2 Treatment group 2 1183. 80 +332. 9g*44 475.8 +43. 84744 367.2 £40. 47%AA
252540 3 Treatment group 3 1243.70 +565. 4644 507.2 £93.2544 339. 64 £45.754
45254 4 Treatment group 4 295.60 +218.75 A4 364.8 £133.93 4 205.25 £75. 41 **4
RN HEZH Solvent control group 1066. 00 +382. 27 469.33 +136. 13 364.38 £91.33
25254 1 Treatment group 1 975. 50 +382.27 453 +136. 13 310. 85 +91. 33
sTg( +) #2520 2 Treatment group 2 929. 60 +196. 38 459. 6 +£64. 55 294.52 +27.49
4524540 3 Treatment group 3 892. 33 £604. 22 379 +103. 48 257.13 £84. 38
452540 4 Treatment group 4 949. 00 +388. 42 433.5 £84. 44 276. 42 +160. 84*

T AL AN LS 45 A IR T BRAL LEER, * P <0.05, ™ P <0. 01 ; MR A 2575t Tg( + ) Al sTg( + ) 4315 WT /MRS, P <0.05,% P
<0. 01 ; FHFI 5255004 I Tg( + ) 5 sTg( + ) Lb%, 2P <0.05, 44P<0.01,

Note. * P <0.05,** P <0.01, compared with the solvent control group in the same genotype of mice. P <0.05, #P <0.01, the Tg( + ) and sTg +
mice compared with the WT mice treated with the same dose of sibutramine. 4P <0.05,44 P <0.01, the Tg( + ) mice compared with the sTg( + )

mice treated with the same dose of sibutramine.
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Note. Al — A4 Treatment groups 1, 2, 3 and 4 of WT mice; Bl —B4: Treatment groups 1, 2, 3, 4 of TG( +) mice. 1 : Granular degeneration,
vacuolization and acidophilic degeneration of cardiomyocytes (A2, A3. x200,Al, Bl, B2, B3, A4, B4. x100).
Fig. 2 Pathological changes of the heart tissue of mice in each group( HE staining)
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Note. Al — A5 Solvent control group and treatment groups 1, 2, 3, and 4 of the WT mice;

Bl - B4 Solvent control group and treatment groups 1, 2, 3, and 4 of the TG( + ) mice;

C1 - C5; Solvent control group and treatment groups 1, 2, 3, and 4 of the sTG( + ) mice.

Fig. 3 Expression of connexin 43 in the mouse heart tissue of each group ( x400)
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