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Long term toxicity study of Isosorbide Mononitrate Valsartan Spironolactone
Compound in Beagle’s dogs
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Abstract: Objective To observe the toxicity of (ISMN), Valsartan, and Isosorbide Mononitrate Valsartan Spironolactone
(ISMN-V-S) Compound in Beagle’s dogs for 6 months by oral administration, and to compare wether the toxicity increased or new
toxicity was generated after three ingredients combined application. Methods Forty healthy Beagle’s dogs, half male and half female,
were randomly disvided into control, Valsartan, low-, mid-, and high-dose [15, 50, and 150 mg/(kg-d)] ISMN-V-S Compound groups,
eight in each group. Dose volume was 5 mL/kg, with ig administration for 26 weeks once daily, 6 d per week, and observed for 4
weeks after the last administration. During the experiment, the general conditions of animals were observed daily. Body weight and
food consumption were weighed weekly. The related indexes including ophthalmology, body temperature,urinary routine,
electrocardiogram, blood routine, and blood biochemistry were detected at different time points such as before administration, weeks
13 and 26 of administration, and week 4 in recovery period. Blood pressure were measured at the end of administration and at the end
of recovery period, then the dogs were dissected and histopathologic examination was carried out. Results The states of behavior,
food and drink intake in each group were normal. No significant differences in weight and food consumption among groups were
observed. The indexes of ophthalmology, body temperature, urinary routine, electrocardiogram, blood routine, and biochemistry
during the experiment were normal. The blood pressure in all the drug groups declined obviously compared with the control group, but
returned to normal after drug withdrawal. No obvious pathological changes in organs were observed except spontaneous lesions in
kidney appeared in few animals. Conclusion No accumulative antihypertensive effect is observed in ISMN-V-S Compound groups.
The toxicity was not increased or generated compared with all ingredients used alone.
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Table 1 Effect of ISMN-V-S Compound on blood pressure indexes of Beagle’s dogs (x +5)

BRI (n=8) WE LR (n=2)

5 FH/ (mgkg-d ™)

SBP DBP MBP SBP DBP MBP
pugist — 169.94+8.40 118.89+£9.34  136.22+9.99 163.75+9.06 117.08+£8.73 129.83+£8.14
Gybin — 124.96+16.42"  79.04+14.67" 972111094 164.83+6.68 11533+£7.36 121.00+4.24
LGRS Ty 15 132.56+16.96" 81.33+18.53" 98.28+15.00° 1704245.18 119.33+8.78 123.00%6.13

50 127.54+16.67° 79.04+18.82" 98.63+16.78" 166.67+7.41 112.83+8.71 133.83+1.18
150 116.95+13.49" 77.57+16.45" 92.81+13.92° 169.67+6.94 115.83+2.71 127.50+4.71

GaHRALLE: "P<0.05
"P < 0.05 vs control group
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Table 2 Effects of ISMN-V-S Compound on hematological indexes of Beagle’s dogs (x +s)

15 - wchi/1 WBC 72K/% R1123C/ |
(10°L7h NEU LYM MONO ESO BASO (10™L™
X LT 1158+1.39  7620+13.00 19.52+14.54 1.70+1.82  2.50+2.42 0124027  6.59£0.61
4P 13/ 10224257 7057+11.96  2639+1048  1.02+088  1.69+1.88 035+040  7.31£033
4268 10574298  7638+12.66 17931177 2861198  2.13+2.02 0.70£0.71  7.08+0.45
1545 4 JH 8.50+0.76 5825+ 4.88 36.15+ 629 027+0.11  524+1.54 0.06+0.04  7.04+0.46
Byb I LT 1066198  7638+10.72 16.62+1242 189+244  508%3.79 0.05+0.13  6.60£0.52
WY 13 10.88+2.62 8313+ 950 1123+ 9200 297+254  1.98+3.46 071116  7.03£0.70
%2526 1 9.63+1.87 68.60%£11.47 2191+12.86 3.06=3.04  551+2.92 091+1.06  7.25+047
1545 4 JH 9.68+1.49  72.80+10.04 22.65+15.63 038+£0.08  4.14+559 0.02+0.03  642+0.46
PAIRTT AT 11224153 7470£13.66 19.93+13.54 2.96+331  2.00+3.14 0424065  7.12+053
15mgkg’ 4213 4 8.96+359  7595+11.34 18.70+13.64 2.74+£240  1.90+2.76 0.68+0.78  7.52+0.20
7575 26 JH 9964228 85224 799  878% 973" 4.18%235  0.92%1.56 0.91£027  7.33+0.66
1525 4 JH 840+028  77.35+£18.03 22.28+18.00 0.36+0.05  0.01£0.01 0.00+£0.00  7.12+0.02
PAIRTT ST 10424248  7636+1339 19.08+£13.66 1801230  2.63+3.68 0.14+031  6.40+0.30
50mgkg'  HHI3H 8.50+1.66 7532+10.76 17.40+1470 2924201  3.48+4.67 086+132  6.96+0.33
%2526 1 9.93+3.06 69.96+ 928 2585+10.77 1.58%£2.59  222+343 036056  7.46+0.32
WEW4E 9302170  7440+21.78 23.54+19.17 0244000  1.84+2.58 0.00+£0.00  7.09+0.52
PAIRTT ST 1042+1.13 752241036 174611253 2631296  4.56+6.53 0.10£022  6.62+0.66
150 mg-kg ' #2513 4 8.88+2.18 70501130 23.06+14.08 2.98+2.60  2.50+2.81 095+120  7.26+0.46
%2526 1 9.02+1.39 7570+13.86 19.69+14.56 2.38+250  1.76%2.97 048052  7.40+0.64
1525 4 JH 11.38+£2.57  73.05+2454 2136+2594 1341160  3.93+0.61 032+041  7.13£0.85
25 i A HGB/(gL ™) HCT/% MCV/fL MCH/pg  MCHC/(gL™")  PLT/(10°L™") Ret/%
bapict ST 148.00+11.49 41.65+3.04 63334263  2248+1.41 354.83+11.75 23587+102.48 2.31+0.58
S¥ 13 173.00% 597 4730+136 64701146  23.65+047 36567+ 3.61 26750+ 66.42 1.91+1.00
M6 16600+ 992 45931243 64.93+£1.57  23.45+0.68 360.83% 3.87 286.00+ 6351 1.28+0.92
=24 161.50+£14.85 4495+4.17  63.70+1.84  22.90+0.57 359.50+ 2.12  213.75+£195.52 1.34+0.22
BypIH LI 144.75+£10.61 41.10+2.63  62.38+2.81  21.98+1.44 35212+ 8.04 250.24+100.48 2.10+0.71
S¥ 13 16657+ 993 4490+384  64.03+1.82  23.87+1.95 372.43+21.63 292.86+ 69.58 1.85+0.30
M6 16675+ 941 45914+3.05 63362169  23.00+0.46 36338+ 4.87 27485+117.42 1.89+0.35
E2 4/ 14250+ 2,12 41104396  64.05+1.63  2225+1.34 347.50£28.99 29400+ 66.47 1.50+0.04
PAIRTT ST 153.83+14.76 43.82+4.00 6157+148 21.60+0.82 351.00% 7.56 260.83+117.40 1.81%0.70
15mgkg' A4 13H 16983+ 634 4673+1.75 62224208 22574072 363.17+ 147  262.00% 3586 1.80+0.28
M6 167.67116.79 46121449  62.90£1.08  22.85+0.39 363.50% 3.02 286.67+100.51 1.67+0.54
E2 4 15800+ 424 43.80+0.57  61.50+0.57  22.20+0.57 361.00%+ 5.66 229.00%+ 5091 1.7440.18
PAIRTT ST 138.38+10.38 3931+1.93  61.49+3.53  21.64+1.84 351.38+11.56 223.96+11831 2.16%0.60
50mgkg!  AZ513 ] 157.63% 847 43294212 62.18%+1.83  22.66+0.77 36438+ 2.88 260.12+ 57.45 1.88+0.26
H526 ) 16813+ 503 4621%+154  62.01£198  2253+0.74 36325+ 453  267.75+ 57.03 1.75+0.18
WEIW 4 159.00+ 424 44154092  6235+3.32 22454092 36050+ 3.54 17050+ 99.70 1.44+0.30
PAIRTT ST 14500+£11.58 4135+£3.92  62.50+1.46 21.96+0.89 351.38+ 9.88 297.12+115.18 1.9340.52
150mgkg ! 213 M 1671411056 4596+3.02  63.34+£125  23.03£0.37 363.86+ 3.34 30671+ 9424 1.7440.33
4268 1715711546 47011419  63.5940.60  23.17+039 36457+ 7.02 287.57+ 9627 1.84+0.24
=24 1650011697 4580+5.66 64254021  23.15+035 360.50+ 6.36 20150+ 7.78 1.5440.08
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Table 3 Effects of ISMN-V-S Compound on blood biochemical indexes of Beagle’s dogs (x £+ )
GLU/ TG/ TC/ ALT/ AST/ TP/ ALB/ GLB/
il el -1 -1 -1 -1 -1 -1 -1 -1 AG
(mmolL™)  (mmolL™) (mmol-L ) (UL (UL (glh) (glh) (gl")
X SR 3494058 039£0.08 3671044 3467+ 3.67 39.017+£11.92 5520+271 26522107 2868284  0.93+0.11
B3 3571046 0431016 4271100 3350+ 4.14 4017+ 842 57.90£2.18 27.30+1.00 30.60+£197  0.90%0.06
M6 3731053 051013 4122040 4083+ 941 37.17+ 958 59.82+538 28131146 3168505  0.90+0.12
2540 4102025 0543022 4641140 380012121 36.50+1061 65.00+339 32354177 3265+1.63  0.99%0.00
b ST 3914020 046+0.16 3891097 3288+ 479 3350+ 877 5581+227 2576127 3005+254  0.86+0.10
MWI3E 3612027 0421008 4171055 3013+ 3.83 3663% 740 57302422 2686+122 3044+355  0.89%0.09
M6 4071038 0461001 4141054 33.63+ 338 3563+ 374 5820+182 27.18£090 3146174  0.86+0.07
{2545 3502088  038+011  358+£1.07 3500+ 141 43.50% 562 73.75+2.90 3230+2.83 41454007  0.78%0.07
WARIES T SheaRT 39841042 0541025 3572064 3150+ 575 36.83+ 627 55534300 2598+220 29.55+3.61  0.89£0.16
15mgkg’ 4213 3712033 0382007 3871034 2833+ 728 3833+ 7.68 57.621438 25904188 31724547  0.84%0.18
06 3941035 0551013 4162053 3233+ 737 3933+ 7.07 60.28%4.07 27.08+1.59 3320+535  0.84%0.16
B4 387011 04612000 3651061  28.00% 141 5650£12.02 7555+4.17 29651007 45901424  0.65+0.06
EEST Sh2HT 3891032 0441009 3691054 3538+ 721 3903+ 402 55.80+3.07 2559+1.79 3021+£391  086+0.15
Somgkg’ L 13 363£035 0412006  411E£073  32.13% 633 4025+ 717 60.59+3.32 26354106 34244398 0.78%0.11
068 3831094  059£009 3981052 3588+ 834 44.00£1039 6145%5.15 2603+120 35424570  0.76%0.14
WENI4F 3754007 040008 3711037 3200+ 141 5450+ 071 67.35+£7.85 31.50£085 3585+870 0914024
HBESTTT SR 2l 3732030 0461008  328+035 37.75+11.61 40.13% 881 5566+1.36 26524091 29.14+191  091£0.08
150mgkg” 425138 3702019 0402012 3871079  3438+1045 3600+ 476 57261462 26094204 31.17£310  0.8440.07
M6 4431029 0521012 3441057 4271%1481 39.00% 404 59.16F4.12 2750+134 31.77+361  0.87%0.10
B4 4091103 0531014 3311020 3100+ 424 5200+ 2.83 6630+636 31.60£056 34701580  0.92+0.14
il g y-GT/ ALP/ CK/ UREA/ CREA TB K/ Na'/ cr/
(UL (UL (UL (UL (umolL)  (umolL) (mmolL”) (mmolL”  (mmolL™)
W AP 8.00£0.63 147.00+8030 189.33+ 63.06 5.85+143 846011124 2.07+0.60 485£035 147.08% 0.72 113.60% 338
A3 8671082 86.83£2639 18150+ 79.52 561098 96.15+1449 2254080 4731034 15228+ 045 11483+ 1.94
HM26 8 6671082 68.17%17.61 159.00% 4555 5411160 8840%1507 203+122 539+090 187.55+3252 136.22%19.33
B4 8001000 33.00+848 12250+ 354 5344080 8865+ 8.3 1551120 5141011 16545+ 644 12520+ 339
b EAETI] 713%£210 908811646 16088+ 4542 480+1.06 7425+ 869 180+0.74 5.03£025 14688+ 191 113.11% 2.04
AHI3A 8501093 685011222 17363+ 6272 4511060 84.84% 745 1901044 498+0.11 15290+ 120 116.15+ 1.76
H26 8 6381052 S1.50% 972 15488+ 4397 491087 7841£1022 1341046 507022 16405+ 354 12240% 3.09
254 6002000 360012546 23800112021 544%106 83.75% 050 1.60+0.14 526+001 142.40+29.84 111.75+16.05
AR Y 767186 90.83£2532 218.17+10932 443121 73.82%1332 16241067 5401023 14805+ 124 11373+ 1.57
15mgkg’ %138 8172075 60501384 181.50% 4118 4061051 8628+1631 2284097 4841044 15333+ 1.05 11637+ 031
W6 6671052 50.07£15.14 203.671139.50 427057 7625+1045 1581091 49841029 16487+ 2.01 12187+ 1.64
24 7001141 30001273 16450+ 1626 3871081 801011669 1.60+0.14 5751091 1950044398 143.60+24.46
AR Y 8.75+0.89 10125+29.56 21463+ 7175 524%150 77.84%1142 156+137 478028 14692+ 1.88 113.95+ 1.86
S0mgkg’ 513 7751089 641311018 17375+ 83.56 5524108 89.88+ 998 211+0.74 4701028 15385+ 229 11622+ 131
A6 6751116 58501488 24750118723 496+1.08 81451091 1224074 5024028 16208+ 1.84 12111+ 1.93
WEM4H 7502071 3200%2121 14950+ 2192 508+0.54 8430£17.82 1501042 540+0.13 17885+ 375 13615+ 1.34
Lkl -y i) 8501076 95.88+24.85 2511310101 486+122 8022+ 893 1514083 5081037 14690+ 2.54 11341+ 2.69
150mgkg” 425138 8002173 71.86+2083 15400+ 4550 5924234 9534+ 620 1931106 4861044 15619+ 392 11824+ 2.69
M6 5711095 567111491 16829+ 4130 4561035 8644+ 872 1.74£105 48841029 16394+ 1.56 12320+ 1.62
B4 7002000 3200+ 566 15100 7.07 3.80+£050 9355+1421 2254092 5861029 181.10£24.89 136.55+16.90
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