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Abstract   
The current study was conducted at the college of veterinary medicine, university of basrah 

in the periods extended from 22/10/2016 to 22/1/2017. Digoxin is an important cause of 

poisoning. It is prescribed and widely used to patients with heart failure. Digoxin toxicity can 

emerge during long-term therapy as well as after an overdose. Therefore, the study is designed to 

report the toxic effects of digoxin on heart histologically and biochemically by measuring 

troponin enzyme level in the serum. Maximum toxic dose (MTD) determined by using 2 rats 

dosed orally until clinical signs of toxicity became prominent at 30mg for each rat and 

considered as MTD. The chronic toxicity study was carried out on 48 adult rats divided into 4 

groups, each group includes 12 rats. Control (G1) receive distilled water, Low dose (G2) dosed 

with (1.5mg/kg) digoxin, Intermediate dose (G3) dosed with (3mg/kg) digoxin and High dose 

(G4) dosed with (6mg/kg) digoxin by oral gavage for 90 days. At the end of experiments all 

animals were sacrificed and blood sample were collected for estimation of biochemical 

parameter of rat. Result reveal histopathological change of heart ranges from massive areas of 

degeneration of myocyte with homogenous cytoplasm to vacuolation of myocytes. Also show 

that a significant (P≤0.05) increase in serum troponin level in High dose (G4) group when 

compared with other study groups. We conclude that high dose digoxin has toxic effects on 

heart. 
 

 الخلاصة
. 22/1/2017إًٌ  2/10/2016أخزَذ اٌذراطخ اٌحبٌُخ فٍ وٍُخ اٌطت اٌجُطزٌ ثدبِعخ اٌجصزح فٍ اٌفززاد اٌّّزذح ِٓ        

َىصف وَظزخذَ عًٍ ٔطبق واطع ٌٍّزضً اٌذَٓ َعبٔىْ ِٓ لصىر اٌمٍت. َّىٓ أْ وهى  اٌذَدىوظُٓ هى طجت ِهُ ٌٍزظُّ. 

رظهز اٌظُّخ اٌذَدىوظُٓ خلاي اٌعلاج عًٍ اٌّذي اٌطىًَ ووذٌه ثعذ خزعخ سائذح. ٌذٌه، رُ رصُُّ اٌذراطخ ٌلإثلاغ عٓ 

ي الأشَُ اٌززوثىُٔٓ فٍ اٌّصً. اٌحذ اِثبر اٌظبِخ ٌٍذَدىوظُٓ عًٍ اٌمٍت ٔظُدُب ووُُّبئُب ثُىٌىخُب عٓ طزَك لُبص ِظزى

 طزَزَخ ٌٍظُّخ ثبرسحعلاِبد أصجحذ اٌحزً  فأررُٓ خزعذ فّىَب( اٌزٍ رحذدهب اطزخذاَ MTDالألصً ٌٍدزعخ اٌظبِخ )

ِدّىعبد، وً  4فئزاْ اٌجبٌغخ ِمظّخ إًٌ  48. أخزَذ دراطخ اٌظُّخ اٌّشِٕخ عًٍ MTDن  واعزجزد فأرٌىً  30mg عٕذ

 ِٕخفضخ ِٓ بٌدزعخخزعذ ث (G2)واٌّدّىعخ اٌثبُٔخرأخذ ِبء ِمطز  (G1)ِدّىعخ اٌظُطزح  . فأر 12ِدّىعخ رضُ 

 وِدّىعخٍِغُ / وغُ(  3) ِٓ دَدىوظُٓ بٌدزعخ اٌّزىططخخزعذ ث (G3)واٌّدّىعخ اٌثبٌثخ ٍِغُ / وغُ(،  1.5ىوظُٓ د)دَ

اٌزدبرة رُ َىِب. فٍ ٔهبَخ  90ٌّذح ثأٔجىة ٍِغُ / وغُ عٓ طزَك اٌفُ  6 ىوظُٓدبٌدزعخ اٌعبٌُخ دَخزعذ ث (G4)اٌزاثعخ 

اٌزغُُز إٌظُدٍ اٌّزضٍ  ذٌٍفئزاْ. إٌزُدخ وشف اٌجُى وُُّبئُخ لُُعُٕبد اٌذَ ٌزمذَز  ذخّع ثُو اٌحُىأبد اٌزضحُخ ثدُّع

وذٌه  اًٌ فدىاد فٍ اٌخلاَب اٌعضٍُخ. ِزدبٔضِع اٌظُزىثلاسَ  اٌخٍُخ اٌعضٍُخ اٌّزحٍٍخٌٍمٍت َززاوذ ِٓ إٌّبطك اٌضخّخ ِٓ 

ِمبرٔزهب  عٕذعبٌُخ خزعخ  (G4)اٌزاثعخ  ِدّىعخ ِصٍٍ ٌٍززوثىُٔٓ فٍ فٍ ِظزىي ((P≤0.05) خِعٕىَسَبدح اظهزد 

 ثّدّىعبد اٌذراطخ الاخزي. ٔظزٕزح أْ خزعخ عبٌُخ ِٓ اٌذَدىوظُٓ ٌه آثبر طبِخ عًٍ اٌمٍت.
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Introduction  
     Cardiac glycosides are an important cause of poisoning; toxicity can occur during long-term 

treatment as well as after an overdose. Arrhythmias are the major adverse effect of digoxin which 

may lead to hospitalization, morbidity and even death [1]. Digoxin is the most common cardio tonic 

medications still in use around the world [2]. Therefore, our study is designed to determine the toxic 

effects of long term use, high dose administration of digoxin on heart. Digoxin is a purified cardiac 

glycoside extracted from the leaves of the foxglove plant [3]. Digoxin increases intracellular 

calcium in myocardial cells indirectly, by inhibiting the sodium–potassium pump in the cell 

membrane. Increased intracellular calcium increases cardiac contractility [4, 5]. 
 

Materials and Methods 
     Forty-eight adult rats (24 male and 24 female rats) weighing (170 ± 40g) were used in the study 

and divided into 4 groups including, High dose (G4), Intermediate dose (G3), Low dose (G2) and 

Control (G1) group. Each group consists of 12 rats (6male and 6 female rats) and dosed with 

different dose of digoxin. High dose group receive (6mg/kg) digoxin body weight of rat, that is 1/5 

MTD [6], Intermediate dose group receive (3mg/kg) digoxin body weight of rat, that is 1/2 High 

dose, Low dose group receive (1.5mg/kg) digoxin body weight of rats, that is 1/2 Intermediate dose 

and the Control group receive distilled water. After 90 days' study, all animals were sacrificed and 

blood sample were collected and centrifuged at 3000rpm for 15min. and the serum collected in 

Eppendorf tube and stored at -20C
O
 for laboratory analysis of troponin enzyme. The concentration 

of troponin enzyme was measured at the end of experiment by fluorescence immunoassay [7] using 

ichroma
TM

 Tn-I kit (Boditech Med Incorporated).  

      Data were expressed as mean ± standard deviation and analyzed statistically using the Microsoft 

Program SPSS version 11. Statistical analysis of data was performed on the basis of Two-Way 

Analysis of Variance (ANOVA) using a significant level of (P<0.05). Specific group differences 

were determined using least significant differences (LSD).  
 

Results 
Histopathological change of heart ranges from massive areas of degeneration of myocyte with 

homogenous cytoplasm as pale areas somewhat grayish in color as in figure (1) to degeneration due 

to vacuolation of myocyte shows in figure (2). There is also sub capsular congestion of vessels and 

sub capsular fibrosis in figure (3,4). Note presence of adipose tissue and groups of ganglia like cells 

in pericardial region shows in figure (5,6). 

Figure (1): Heart muscle of male rat shows pale areas of degenerate myocardial muscle cells with 

homogenous cytoplasm somewhat grayish in color. H&E stain 100X. 
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Figure (2): Heart muscle of male rat shows areas of degenerate vacuolated myocardial muscle cells, 

early degeneration of cardiac muscle cells. H&E stain 400X. 

 

Figure (3): Heart muscle of male rat shows sub capsular congestion of blood vessels. H&E stain 

400X. 
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Figure (4): Heart muscle of female rat shows an area of fibrosis in sub capsular region. H&E stain 

400X. 

 

Figure (5): Heart muscle of female rat shows the presence of adipose tissue (A)and groups of 

ganglia like cells (G) in the pericardial region. H&E stain 100X. 
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Figure (6): Heart muscle of female rat shows an area sub capsular fibrosis, adipose tissue and some 

inflammatory cells. H&E stain 100X. 
 

The table showed a significant (P≤0.05) increase in serum troponin level of High group(G4) 

when compared with Intermediate(G3), Low(G2) and Control(G1) groups as well as show a 

significant (P≤0.05) increase in serum troponin level in both Intermediate and Low groups in 

compared with Control group. On the other hands, there is no significant difference in serum 

troponin level between Intermediate and Low group in treated animals. 
 

Table Show the effect of digoxin on serum troponin level.     N = 12 (Mean ± SD). 

Groups Troponin mean 

Control (G1) 0.70 ± 0.10 c 

Low (G2) 1.36 ± 0.23 b 

Intermediate (G3) 1.41 ± 0.16 b 

High (G4) 1.58 ± 0.22 a 

LSD 0.166 

Values expressed in the small latters mean significant differences (P≤0.05) level.              

 

Discussion 
     The present study shows histopathological changes of heart in figure (1,2) varying degree of 

degenerated myocardial muscle cells presented as pale areas of homogenous cytoplasm grayish in 

color, this results are in agreement with [8, 9] they found myocardial lesion closely related to high 

dose of oleander in cardiac glycoside due to blockage of Na-K/ATPase pump associated with 

increase intracellular Ca
+2

 that lead to increase contraction of cardiac muscle, their degeneration and 

necrosis.  

     On the other hand, the damage that occur in myocardial muscle cells are very severe in high dose 

group compared with other study groups, this result is in line with [10] who report that the damage 

occurs with high dose and intermediate dose groups as compared with low and control groups. This 

result is approved in the study by measuring troponin enzyme level. 
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     The present study showed a significant increase in troponin enzyme level in group4 (High dose 

group) as compared with other study groups, this result is in line with [11] who found a strong 

relationship between serum level of troponin and the histopathological changes that occur with 

acute and chronic disease of heart and myocardial infarction. This elevation of serum troponin level 

may be due to the damage to myocardial muscle cells that accompany high dose of digoxin toxicity 

and this is in line with [10]. 

     The figure (3,4) show sub capsular congestion of vessels and sub capsular fibrosis of myocyte, 

this result is in line with [10,12] they report the congestion, hemorrhage that accompany the damage 

to myocardial cells and this may be due to the toxic effect of digoxin on cardiac muscle. 
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