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Abstract: Nitidine chloride (NC) is a compound with prominent anti-tumor activity. To determine potential
cardiotoxicity of NC, this study was designed to investigate the distribution of NC in rat heart and the underlying
mechanism. The animal studies were approved by Institutional Animal Care and Use Committee of Zhejiang
University Medical Center (2015-380-01) and complied with the standards of animal welfare in China. At 0.25, 0.5
and 2 h after a single intravenous injection (iv) of 5 mg-kg* NC, the concentrations of NC in rat heart were 47.7,
71.1 and 63.2 ug- g* respectively, which were 576, 1 352 and 1 212 folds of that in plasma. This study also revealed
that the NC concentration in heart was 458.5 pg - g* (7 336 folds of that in plasma) at 2 h after the last dose in
rats, after daily iv administration of NC at 5 mg- kg™ - day™* for successive 20 days. Further studies showed that the
accumulations of NC in MDCK-hOCT1 and MDCK-hOCT3 cells were 16.1 and 4.99 folds higher than that of
the mock cells, respectively. There is no significant difference between the accumulations of NC in MDCK cells
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transfected with hOCTN1, hOCTN2 or hPMAT and the mock cells. Additionally, quinidine, L-tetrahydropalmatine
and Decynium 22, the inhibitors of OCTs, clearly reduced the accumulations of NC in primary cardiomyocytes
and cardiac fibroblasts from neonatal rats. MTT assay showed that the LC,, of NC on cardiomyocytes and cardiac
fibroblasts were 10.9 and 10.4 pumol - L?, respectively. Moreover, treatment of the primary cardiomyocytes and
cardiac fibroblasts with NC (1~15 umol - L*) for 48 h resulted in significantly increased LDH enzyme leakage.
These results indicated that NC can be highly accumulated in the heart, and accumulation is mediated by OCT1
and OCT3, but not by OCTN1, OCTN2 and PMAT. The accumulated NC has potential cytotoxicity as shown in the

results from primary cardiomyocytes and cardiac fibroblasts.
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Figure 1 Chemical structure of nitidine chloride (NC)
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Figure 2 The concentration of NC in rat plasma (A) and heart (B)
after single (n = 6) and successive intravenous administration of
5mg-kg?! NC for 20-days. n = 12, x £ s. “"P<0.001 vs 2 h group
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Figure 3 The cellular accumulation of NC in MDCK-hOCT1 (A), MDCK-hOCT3 (B), MDCK-hOCTN1 (C), MDCK-hOCTN2 (D),
MDCK-hPMAT (E) and mock cells. Cells were incubated with 0.5-2 umol - L** NC in the absence or presence of 100 umol - L quinidine,

100 pmol - L* L-carnitine or 4 umol - L Decynium-22 in uptake buffer for 2 min. n = 3, x £ s. “"P<0.001 vs mock group, **P<0.001 vs

incubated without inhibitor group
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Figure 4 The accumulation of NC in primary cultured rat cardio-
myocytes (A) and cardiac fibroblasts (B). Cells were incubated
with 4 or 2 umol-L* NC in the absence or presence of OCT
inhibitors, 250 umol - L* quinidine, 250 pmol - L* L-tetrahydropal-
matine (L-THP) and 5 pumol - L** Decynium 22 for 10 min. n > 3,
X £5. ™P<0.001 vs NC group

42 NCYEMEEERMMMLDHERHER H

— L NCIETEN L EFRIE, AR50 H 5 T NC X
O JULEIH L RT3 T 44 40 0 A7 3% %6 S 40 i 3% 7% K LDH
W IR, 25 BB 7R 0.01~50 pmol - Lt NC B B# 1
O JULER B R P T 2 400 B 1) A 2, EL At 7 1 S
(IR FE ARG, LCo {43 31 9 10.9 1 10.4 umol - L (&
6A, B). U4k, 2.5~10 umol - L't NC & 35 H in 41 g k5
FRH LDH 35 P (B 6C, D), #7% NC b4 4 i
B LDH. bR g5 B4R, NC XK B A L4 g
AT 4 LA TR AE



RS ST BB R RO I R BB B R L T - 917 -

Control 1 pmol-L-! NC

Sumol-L'NC 10 pmol-L-! NC

F @

Figure 5 The morphology change of primary cardiomyocytes (A) and cardiac fibroblasts (B) after treatment with vehicle control (0.2%

DMSO), 1, 5 and 10 umol - L* NC for 48 h (x100)
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Figure 6 Cell viability of primary cardiomyocytes (A) and

cardiac fibroblasts (B) treated with 0.01-50 umol - L** NC for 48 h.
Values were calculated as percentage of the control group (0.2%
DMSO). n =6, x +£s. LDH released in the culture medium of
primary cardiomyocytes (C) and cardiac fibroblasts (D) treated
with 2.5-10 pmol - L'* NC for 48 h. n = 3, X £ s. “"P<0.001 vs
control group (0.2% DMSO)
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