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Study on long-term toxicity of isosorbide 5-mononitrate Ivabradine Compound in rats

MOU Li-li, ZHAO Tao, CAO Zheng-xia, SUN Jing-xia, LI Xin
Center for New Drug Safety Evaluation of Lunan Pharmaceutical, Linyi 273400, China

Abstract: Objective To evaluate the toxicity of isosorbide 5-mononitrate (ISMN) and Ivabradine (ISMN-I) Compound on SD rats by
continuous ig administration and to compare whether the toxicity increased or new toxicity generated after the combination of the two
drugs. Methods SPF SD rats (120) were randomly divided into control, ISMN, Ivabradine, low-, mid-, and high-dose [35, 128, and
465 mg/kg] compound groups, 20 in each group, half male and half female. The rats were consecutively drenched at 10 mg/kg for 1
months and observed for 2 weeks after stopping drug administration. General condition, body weight, food consumption, blood
pressure, heart rate, haematology, biochemical tests, and histopathology were performed during the experiment. Results The treated
groups compared with the control group, there were no significant changes on appearance of the signs, behavior, body weight, food
consumption, and haematology . Compound drugs could make the heart rate decreased in a dose dependent manner, but returned to
normal after drug withdrawal. SBP and DBP in the high-dose group slightly lower than those in the control group during delivery
stage, but increased reboundly after recovery period. Compared with the control group, ISMN and Ivabradine groups, ALT and ALP in
the high-dose group and ALT in the mid-dose group had statistically difference, but no biological significance (P < 0.05), and returned
to normal after recovery period. Obvious pathological changes were observed: different degrees of the increase in the number of animal
disease or myocardial lesions were observed in Ivabradine and Compound groups of male rats, deposition of hemosiderin in the spleen
was observed in ISMN and Compound groups of individual female rats, with the increasing dose of compound, the number of disease
animal had the increasing order of phenomena, no good recovery after stopping drug administration. Conclusion By continuous ig
compound to SD rats, there are the toxic target organs of heart and spleen and some sex differences. The toxicity is not increased or
generated compared with the ingredients used alone.
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Table 1 Effect of ISMN-I Compound on blood pressure and heart rate indexes of SD rats (x +s)
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PR LAGEERAKAEEEANARMLE. DRMOFME(X+s)

T (n=20)

BURE (=20

WEM (n=10)

a4 i (mgkg ) ———— —— ——
HR/(#/¢min”") SBP/mmHg DBP/mmHg HR/(#%-min"") SBP/mmHg DBP/mmHg HR/(X:min"'") SBP/mmHg DBP/mmHg
Gl — 379432 15110 112410 392429 135+12 107£13 392423 1309 103£10
AR LA 37 373+22 1559 11812 384%32 14249 113%12 382434 136112 100%11
fGi i 93 389436 15611 118+12 2524547 138%16 10314 369+38  134%11  106%10
LV 35 378428 154%13  120%11 3474317 141E16  109%18 361+21  135+6 108+4
128 369420 152E11 116210 288+48" 132415 98+16 383439 140+15  110+13
465 32418 159%14  119%14 2042497 125%18" 90+15™ 383147 149£10 12149
LA E: "P<0.05; SRS L BUEEA LA TP<<0.05; LRI RA B 4LILEL: “P<<0.05 (1 mmHg=0.133 kPa)
"P<C0.05 vs blank group; “P<<0.05 vs ISMN group; “P<0.05 vs Ivabradine group (1 mmHg=0.133 kPa)
F2 BWBRRLUABRBRFARKAEEE AV ARMBENXFERIEM (x£5,1=10)
Table 2 Effect of ISMN-I Compound on blood biochemical indexes of SD rats (x + s ,n=10)
il FE/mgkg) WA TG/mmolL™) TCAmmolL”)  ALT/UL™ AST(UL™) TP/(gL ") ALB/gL™)  y-GTAUL™)
A - BAAM 0524019 1662022 41.00£4.97 69.89£8.40 51714277 NOIE13T 0224044
WEMA 0704024 1862022 39.80%839 96.20%13.75 56.3242.09 34202+125 0402052
BRRRLAS 31 BEAS 0482010 1894030  39.22+536 7111£631 5240+3.34 32974140 0.33+050
WEWA 0524015 1732017 38.00£6.86 99.10£16.83 55.1622.82 BO3E143 0.60£0.70
BRmERAE 9 BHAN 062£0.11 1544013 43674587 80.67+11.35 51.17+2.64 3761144 0442053
WEMA 0641023 1824027 37504635 98.70%15.67 56.2541.83 $B0LLI4 0702048
S 35 BAAE 0434009 1654018 4420%7.63 75.50% 14.14 52.50+3.54 32401166  0.60%0.52
WEMA  059£0.15 1682019 32.90%6.64 94.70£15.20 54.3242.49 32.03£1.19  0.80£0.63
128 BEAS  040£0.06 L3011 50708972 764041234 51514328 31964157 040+0.52
WEMA 0594021 1754014 35.90£538 92.50413.42 54.4741.95 32384092 0.80£0.42
465 BURE 0574012 1842046 5590£930%  77.40£1440 53231217 32254132 0.60%0.52
WEIA 0574016 1632019 35.11£6.13 104.22£14.26 54.1042.64 32284125 0562053
451 il WA ALPAUL")  CK(UL') UREAAmolL™) CREA/(umolL™) GLU(mmolL™) T-Bil/(umol-L™)
H - BUERM 1276741647 52256121872 7354132 55.40£8.66 7.5540.99 2014038
WENA 1299042880  857.90+£24926  6.85%1.36 54.4545.89 6.86+0.36 1784078
BRRRLAS 31 BUEM 1333342071 7563321925 7.23+0.83 48774493 6.67£049 1.90£0.62
PESR 1143021308 875.60£49620 6091094 53.16£4.61 6.22£0.55 2.46+0.89
BRmERAE 9 SO 1442243772 719513421237 7.62%137 50.13+5.65 6.21+0.79 2344224
WEHIE 13040£16.16 81780146554 6461046 58.18£5.53 6.79+0.54 1.8240.65
S 35 SRS 1290042481 680.70£27435 6351047 50.98410.34 7274183 249£0.68
WENE 1149012544 77170442622 563068 54.8547.24 6.32£0.63 2374076
128 SBUKE 1405042222 626.40£313.05 6192036 5248£572 7.02+0.76 222+0.66
WESR 1217041942 65040£391.71  5.8820.66 53.75£5.00 6.68+0.28 2094049
465 WA 1712024089 73080£323.17  6.392:0.94 50.63£6.05 6.1310.47 2361046
WEMEK 1184411853  981.89+31489  5.06£0.55 5141£4.63 5934040 1.9640.60

S AL TP<0.05; RIS LAERALLLEL: "P<0.05;
"P < 0.05 vs blank group; P < 0.05 vs ISMN group; “P < 0.05 vs Ivabradine group
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Table 3 Effect of ISMN-I Compound on heart and spleen of SD rats (n=10)
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