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Introduction  

 

Hypericum perforatum L. (St. John’s wort) is still 

one of the most important medicinal plants widely 

used in herbal medicine as a source of bioactive 

metabolites. Among the many biological activities of 

the plant (antidepressant, anti-inflammatory, 

antiviral, anti-cancer, antibacterial and 

antihyperglicemic) (Asgarpanah, 2012), H. 

perforatum extracts were found to be endowed with 

the ability to modulate the activity of key enzymes 

from the carbohydrate metabolism in diabetic rats 

(Arokiyaraj et al., 2011). Among the phenolic 

compounds present in the species are xanthones, a 

class of secondary metabolites that are known as the 

most potent antidiabetic agents with powerful 

antioxidant activities (Vladimirovna and Chi, 2016).  

The downside is that this class of compounds 

occurs in traces in the field-grown plants (hyperici 

herba - HH) and are mainly accumulated in the roots. 

However, H. perforatum transgenic roots cultures 

(HR) are characterized with the strong capacity for 

xanthone accumulation (Tusevski et al., 2013). Based 

on the above knowledge, in this study we investigated 

the effect of HH and HR extracts on the heart 

carbohydrate-related key enzymes and substrates in 

control and diabetic rats, as well as markers of tissue 

damage in the blood.  

 

 

Materials and methods  

 

For the experimental purposes, adult male Wistar 

rats (200 - 250 g) were used. We estimated the effect 

of hyperici herba (HH, and hairy roots (HR) extracts 

in healthy and streptozotocin induced-diabetic rats. 

The extraction of bioactive compounds from HH and 

HR powder was made using 80% (v/v) CH3OH 

(Gadzovska et al., 2005). The obtained dry HH and 

HR extracts were dissolved in 0.3% CMC and ad-

ministrated daily as a single dose (200 mg/kg bw), in 

a 14 days’ treatment. Glibenclamide (Glb) was used 

as a positive control. Key carbohydrate enzymes and 

substrates were assessed in heart tissues homogenate 

by appropriate enzymatic methods, as well as plasma 

enzyme profile were determined by colorimetric 

methods.  

 

Results and discussion  

 

Our results show that experimental diabetes 

caused a significant increase of heart Glu 

concentration and HK activity, which resulted with 

increased Glc. On the other side, there was decrease 

of GPa activity and G6P concentration in the heart. 

Namely, the shift of cardiac energy substrate 

utilization from carbohydrate to lipids increases the 

intracellular Glc pool, probably through augmented 

Glk synthesis, or impaired glycogenolysis, or a 

combination of both processes (Montanari et al., 
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2005). Some studies indicated that transmembrane 

Glc gradient is determined by the interstitial and 

intracellular free Glc concentration, which in 

hyperglycemia, accompanying STZ-induced diabetes 

are helping to compensate for the decreased capacity 

for sarcolemmal Glc transport as a result of decreased 

GLUT transporters (Stanley et al., 1997). Therefore, 

taking in consideration these changes, the increased 

HK activity that we found in the heart of diabetic 

animals, is probably important mechanism that 

facilitates Glc input into the cell and regulates 

intracellular Glc content.  

Both HH and HR treatment of diabetic rats’ 

reverses and even normalizes the Glc content up to 

control values. Still, concerning heart Glu content, 

there was even more evident increase by both HH and 

HR compared to diabetic rats. These changes were 

accompanied with still elevated HK activity in DHH 

and DHR animals. Compared to diabetic animals, HH 

and HR treatment did not cause significant changes in 

GPa activity and G6P content. Finally, both HH and 

HR caused increase of Glc content, decrease of Glu 

and G6P content, decreased GPa and increased HK 

activity.  

The main two active ingredients of H. perforatum 

extract appear to be complementary in inhibiting 

inflammatory signaling in pancreatic beta cells and 

improving insulin sensitivity in peripheral tissues.  In 

this sense, Tian et al. (2015) suggests that H. 

perforatum, and in particular its naphthodianthrone 

components, facilitates insulin-dependent glucose 

uptake in skeletal muscle. As to our knowledge, no 

data were found for effects of H. perforatum over 

cardiac muscle in diabetic state.  

AST and ALT are intracellular enzymes, which 

have been widely used in clinical practice to evaluate 

extent of liver injury or myocardial injury. Namely, 

increased serum activity of these enzymes due to their 

leakage in the blood indicates tissue damage (McGill, 

2016). Our results show that STZ causes significant 

increase of ALT activity, but did not affect the 

activity of AST. Glb treatment had no significant 

effect on any of the parameters. Administration of HH 

and HR extracts significantly reduced the activity of 

ALT, but did affect the activity of AST in diabetic 

animals. Also, both extracts show non-significant 

effect on these parameters in healthy animals. 

Arokiyaraj et al. (2011) showed similar effects of HH 

extracts in the study. 

 

Conclusion 

 

Our findings indicate that HH and HR treatments 

manifested only moderate improvement of the 

carbohydrate-related enzymes in the heart of diabetic 

animals. Also, there was moderate tissue damage in 

this model of STZ-induced diabetes and both HH and 

HR extracts tended to reverse the markers of tissue 

damage.  
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