
Scientific studies have shown that many synthetic 
drugs that act on the cardiovascular system can cause 
adverse effects, such as digestive disorders, cardiac 
arrhythmias, and blood pressure fluctuations. Recent-
ly, there has been a growing interest in the use of 
natural therapeutic agents with minimal side-effects, 
in particular edible and medicinal plants, which have 
been widely used both in nutrition and in the treat-

ment of certain diseases. Crataegus monogyna (haw-
thorn) is an essential plant of the Rosaceae family, 
recognized in traditional medicine for various pharma-
cological and pharmacodynamic effects due to some of 
the bioactive compounds it contains. Among these, 
the main compounds are chlorogenic acid, epicate-
chin, hyperoside, quercetin, rutin, vitexin, and pro-
cyanidins (21,22,27). Flavonoids, especially flavonols 
and flavones, are found in abundance, with the highest 
level of flavonoids being rutin, vitexin, vitexin-2′′-O-
rhamnoside, and hyperoside (18). According to nu-
merous data in the literature, Hawthorn has antioxi-
dant, antiarrhythmic, vasodilator, positive inotropic, 
hypotensive, and anti-inflammatory effects. (3, 5, 8, 
11, 12, 14-16, 19, 23, 25, 26) 

In the present study, the dogs were monitored from 

 Crataegus monogyna (hawthorn) is a plant from 
the Rosaceae family, recognised in traditional medi-
cine for various pharmacological and pharmacodyna-
mic effects, including antioxidant, antiarrhythmic, va-
sodilator, positive inotropic, hypotensive, and anti-in-
flammatory effects. The aim of this study was to eva-
luate the effects of hawthorn (Crataegus monogyna), 
on some enzymes of diagnostic significance in cardio-
vascular diseases. The study was performed on a 
number of 20 dogs (10 males and 10 females) aged 
between 7 and 10 years, diagnosed with cardiovascu-
lar diseases. The biochemical parameters monitored 
during the study were aspartate aminotransferase 
(AST), creatine phosphokinase (CK-MB), alanine ami-
notransferase (ALT), and alkaline phosphatase (ALP). 
The study protocol included the administration of 430 
mg standardised Crataegus monogyna capsules orally 
for a period of 6 months, and the serum activity of the 
enzymes investigated was evaluated serially at one, 
three, and six months. Favourable effects were found 
on the mean values of the biochemical parameters in-
vestigated, probably due to the vasodilator effect, lea-
ding to an increase in blood flow in the subendocardial 
and coronary vessels. Serum activity of liver enzymes 
was also found to be improved, due to the antioxidant 
and anti-inflammatory effects, more eloquent in fe-
males in the study group.
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 Crataegus monogyna (păducel) este o plantă din 
familia Rosaceae, recunoscută în medicina tradițională 
pentru diverse efecte farmacologice și farmacodinami-
ce, printre care efectele antioxidant, antiaritmic, vaso-
dilatator, inotrop pozitiv, hipotensiv și antiinflamator. 
Scopul acestui studiu a constat in evaluarea efectelor 
Păducelului (Crataegus monogyna), asupra unor 
enzime cu semnificație de diagnostic în afecțiuni car-
diovasculare . Studiul a fost efectuat pe un număr de 20 
de câini (10 masculi și 10 femele) cu vârsta cuprinsă 
între 7 și 10 ani, diagnosticați cu afecțiuni cardiovascu-
lare. Parametri biochimici monitorizați pe parcursul stu-
diul au fost aspartat-aminotransferaza (AST), creatin-
fosfokinaza (CK-MB), alanin-aminotransferaza (ALT) și 
fosfataza alcalină (ALP). Protocolul studiului a prevăzut 
administrarea de capsule standardizate de Crataegus 
monogyna de 430 mg, pe cale orală, pe o perioadă de 6 
luni și evaluarea seriată la una, trei și șase luni a activi-
tății serice a enzimelor investigate. Au fost constate 
efecte favorabile privind valorile medii ale parametrilor 
biochimici investigați, probabil datorită efectului vaso-
dilatator, determinând o creștere a fluxului sanguin la 
nivelul vaselor subendocardice și coronariene. De ase-
menea s-a constatat îmbunătățirea activității serice a 
enzimelor hepatice, datorită efectului antioxidant și an-
tiinflamator, aspect mai elocvent la femelele din lotul 
studiat.
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a blood biochemical point of view, the selected para-
meters being aspartate aminotransferase (AST), cre-
atine phosphokinase (CK-MB) for humoral identifica-
tion of subendocardial and/or myocardial ischaemia, 
alanine aminotransferase (ALT), and alkaline phos-
phatase (ALP), respectively, because in these dogs' li-
ver damage was also found, with repercussions on the 
cardiovascular system. The association of the two pa-
thologies is reported in multiple scientific studies in 
both human and veterinary medicine. (2,20,23).

MATERIALS AND METHODS

Animals and experimental design
The study was performed on a total of 20 dogs (one 

group of 10 males and one group of 10 females). The 
dogs included in the study ranged in age from 7 to 13 
years and showed cardiovascular symptoms such as 
exertional fatigue, dyspnoea, nocturnal cough, synco-
pal states, and blood pressure oscillations. All dogs 
underwent electrocardiograms, cardiac ultrasonogra-
phy, haematologic and biochemical analysis, and 
blood pressure measurement. The study protocol in-
cluded the administration of standardised Crataegus 
monogyna 430 mg capsules orally in the following 
doses, depending on the weight of the dogs: up to 20 
kg - 1 capsule/day, 20-40 kg - 2 capsules/day, over 40 
kg - 3 capsules/day, for a period of 6 months. A serial 
evaluation was performed at one, three, and six 
months of the presented parameters.

The biochemical parameters monitored during the 
study were aspartate aminotransferase (AST), crea-
tine phosphokinase (CK-MB), alanine aminotransfe-
rase (ALT), and alkaline phosphatase (ALP).  

In this study, only the changes observed in these 
biochemical parameters during administration of the 
hawthorn product were evaluated.

Biochemical investigations
The blood biochemical analyses were performed in 

the Laboratory of Metabolic and Functional Explora-
tions of the University of Life Sciences " Regele Mihai I 
of Romania" Timisoara. Blood biochemical parameters 
were determined from blood serum by standard me-
thods with an automatic biochemistry analyser: Ran-
dox - Rx Daytona+. From all dogs, blood samples were 
collected in the morning after a 12-hour fasting period 
from the cephalic vein in plain or gel tubes for bioche-
mical examination of blood. Serum was separated from 
the erythrocyte mass within approximately 1 hour of 
sample collection and refrigerated until analysis.

Statistical analysis
Statistical analysis was performed with the IMB-

SPSS program, using the Turkey Anova test to calcu-
late within-plot differences between sampling inter-
vals. Student's t-test was used for differences be-
tween males and females. Values were expressed as 
mean values ± SD (standard deviation).

Statistical values were considered as follows: p < 
0,05*, p < 0,01**; p < 0,001***; ns: not significant.

The statistical program used to produce the graphs 
was Graph Pad Prism 6.0 for Windows (Graph Pad 
Software, San Diego, U.S.A.). Only significant diffe-
rences between the four periods of sampling were 
highlighted in the graphs.

RESULTS AND DISCUSSION

Aspartate aminotransferase (AST) catalyses the 
transfer of the amino group from L-aspartic acid to 
ketoglutaric acid, leading to the synthesis of oxaloace-
tic and L-glutamic acid, with a role in energy and pro-
teinogenesis. AST shows increased concentrations in 
the myocardium and liver, with 60% found in the cy-
toplasm and 40% in the mitochondria (4,9).

In the context of cardiac disease in dogs, the deter-
mination and visualisation of the evolution of blood 
biochemical values of aspartate aminotransferase is 
necessary, being associated with intrinsic aspects of 
ischaemic phenomena in myocardiocytes (24). 

In a clinical context in which the advanced age of 
the dogs in the study group, in addition to cardiac 
symptoms, showed exertional fatigue, dyspnoea, 
nocturnal cough, syncopal states, and dyspeptic disor-
ders secondary to hepatocellular dysfunction, we deci-
ded to evaluate serum enzyme activity of alanine 
aminotransferase (ALT) and alkaline phosphatase 
(ALP). The advanced age of the dogs under study is 
associated with changes in vascular elasticity and the 
ability to adapt to variations in blood flow, leading ine-
vitably to subendocardial and/or myocardial distress, 
materialised by subendocardial and/or myocardial is-
chaemic injury, including heart rhythm disturbances.

Considering the above mentioned, the determina-
tion of the biochemical value of serum creatine kinin-
ephosphokinase (CK-MB) represented, together with 
the other dosed parameters, firstly, a protocol for mo-
nitoring the morpho-functional integrity of the cardio-
vascular system and secondly, of the liver.

As for hawthorn (Crataegus monogyna), according 
to data from specialised literature (6,10,11), it has an 
antioxidant role and converts, at hepatic level, LDL 
cholesterol into HDL cholesterol with beneficial effects 
on the vascular and coronary systems, in particular, 
cardiac functions, being also protective and tonic on 
the liver. In our study, the effect of administration of 
Hawththorn - 430 mg capsules, doses ranging from 1 
to 3 capsules per day, depending on the weight of the 
dogs, for six months was followed. Determinations of 
blood biochemical parameters ALT, AST, ALP, CK-MB 
were carried out, and their changes were monitored. 

Table 1 shows the mean values and dispersion in-
dices of AST and CK, and Table 2 the mean values and 
dispersion indices of ALT and ALP, in 20 dogs, 10 males 
and 10 females, following oral administration of haw-
thorn, once daily, in the form of standardised 430 mg 
capsules. The data presented in the Table 1 reflect the 
fact that in the males in the study, statistically, the 
mean serum aspartate aminotransferase (AST) level 
before C. monogyna administration was 9.79% higher 
than after one month of administration. 
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Regarding the AST value, as a sensitive marker of 
myocardial and hepatic distress, it was found that 
before Crataegus monogyna administration, its mean 
serum values were above the physiological limit of the 
species of 10-40 U/L. Females were more affected by 
0.76%, compared to males, which suggests the possi-
bility of a more advanced degree of subendocardial 
and/or myocardial ischaemia, possibly hepatic, being 
of diagnostic and prognostic importance, since in car-
diac ischaemic syndromes the growth time is early (6-
12 hours).

Analysing the mean values obtained for serum as-
partate aminotransferase (AST), it was found that, in 
the male dogs in the study, after one month of treat-
ment, there was a decrease of 11.82%.

The same downward trend was observed at 3 and 6 
months of treatment with C. monogyna, respectively, 
where the decrease in mean AST values was 15.20% 
and 18.59%, respectively, with no statistically signifi-
cant differences, p>0.05.

Fig. 1. Graphical representation of mean aspartate 
aminotransferase values in dogs with 
heart disease receiving C. monogyna

In the case of female dogs of the studied group, in 
which also the mean values of aspartate aminotrans-
ferase were higher than in males, at 1 month after ad-
ministration the decrease was 10.71%, statistically in-
significant, p>0.05, on the other hand, at 3 months of 
hawthorn administration, the mean value of AST de-
creased by 15.63%, being significant differences, at a 
significance threshold p<0.05.

The favourable effect of C. monogyna, on aspartate 
aminotransferase, was recorded after 6 months of 
continuous administration of the product, when the 
decrease was 22.11%, a statistically significant diffe-
rence between the initial and final phases of the study, 
at a p<0.001, as shown graphically in Figure 1.

Serum creatine kinase (CK) activity, in general, be-
ing closely related to cellular energy metabolism, the 
determination of the CK-MB fraction in the cardiac 
dogs of the studied group was useful to determine the 
existence of a protective action of the C. monogyna-
based product on the heart and, implicitly, on the coro-
nary system. From the analysis of the tabulated values 
presented above, it was found that before the admini-
stration of hawthorn, the serum level of this enzyme 
recorded average serum values higher than the physi-
ological ones, as reported in the specialised literature, 
namely 172.24 U/L in males and 271.49 U/L in fe-
males. In male dogs of the studied group, following 
treatment with hawthorn for 1, 3, and 6 months, mean 
values decreased by 11.47%, 14.29%, and 26.31%, 
respectively, with no significant differences at a 
significance level of p>0.05.

In the female dogs in the study group, mean serum 
CK-MB ions decreased by 12.46% after 1 month and 
by 15.17% after 3 months of treatment, and there 
were no statistically significant differences, p>0.05, 
plotted in Figure 2.
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Fig. 2. Graphical representation of creatine 
phosphokinase-MB mean values in dogs 

with heart disease receiving C. monogyna

An eloquent aspect was, in the case of females, the 
mean value of CK-MB after 6 months of treatment 
when there was a reduction of 27.41%, a significant 
decrease, recording a significance threshold p < 0.05.

The decrease in serum enzymatic activity of the 
parameters that may indicate cardiac injury, CK-MB 
and AST, during the administration of hawthorn, indi-
cates a positive action on the cardiovascular system in 
the dogs taken in the study. This action is also con-
firmed in another scientific study in which, following 
administration of a Crategus extract, the values of 
these two parameters were significantly reduced (13). 

In accordance with other studies showing a positive 
correlation between liver and cardiovascular health 
(24), serum alanine aminotransferase (ALT) and alka-
line phosphatase (ALP) enzymes were determined 
according to the established protocol.

Statistical analysis of ALT and ALP values in the 
dogs studied showed that serum alanine aminotrans-
ferase values decreased by 9.79% in males after one 

month of treatment and by 13.88% after 3 months, 
with no significant differences between the three pe-
riods studied at p>0.05. After 6 months of hawthorn 
capsules administration, the mean value was found to 
be lower by 18.85%, being a significant difference 
between the beginning of treatment and the end of the 
study period, at a p<0.05.

From the analysis of the alkaline phosphatase 
(ALP), in the males of the studied group, the evolution 
of the mean values showed a similar aspect to ALT, 
decreasing by 15.03% after the first month of admi-
nistration and by 16.02% at the end of three months of 
treatment with Hawthorn, with no statistically sig-
nificant differences, p>0.05. At the end of 6 months of 
continuous administration of paducel capsules, a re-
duction of the serum value by 22.11% was observed 
with significant differences, p<0.05.

Female dogs in the study group showed a more fa-
vourable evolution compared to males. Regarding 
mean values of ALT and ALP, there were no significant 
differences after the first month of treatment, at a sig-
nificance level p>0.05. A noteworthy aspect is that 
after 3 and, respectively, 6 months of treatment, there 
was a reduction in mean serum ALT by 16.49% and 
18.28%, respectively, statistically significant differen-
ces at a threshold p<0.01 at three months and 
p<0.001 at six months, plotted in Figure 3.

The situation was similar in the case of alkaline 
phosphatase, where the decrease of 24.25% was the 
most eloquent after 6 months of administration of the 
C. monogyna-based product, with a statistically sig-
nificant difference at a significance level p>0.05, as 
shown in Figure 4. Alkaline phosphatase shows eleva-
tions, especially in liver disease and in muscle disease. 
In the present study, it was used as a liver biochemical 
parameter by correlating with a concomitant increase 
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in ALT and AST. By the results observed for this para-
meter, correlated with the decrease in the other trans-
aminases, we can discuss the hepatoprotective effect 
of C. mono-gyna, as also shown in the study by Zjwan 
Mohamman (28) in which, after a 5-week administra-
tion of haw-thorn in a high triglyceride diet, significant 
decreases in ALP were observed compared to the va-
lues in the group not receiving hawthorn.  

Fig. 3. Graphical representation of mean values 
of alanine aminotransferase in dogs with 

heart disease receiving C. monogyna

Fig. 4. Graphical representation of mean values 
of alkaline phosphatase in dogs with 
heart disease receiving C. monogyna

In terms of hepatocellular integrity and the para-
meters under study, serum transaminase levels (AST 
and ALT) are frequently elevated in liver injury, be-
cause they reach the peripheral blood in cases of he-
patocellular integrity damage, being important mar-
kers of hepatocellular damage (7). The results ob-
tained regarding the evolution of liver enzymes (AST, 
ALT) followed a similar evolution of values as that ob-
tained by Fatima Ex-Zahhra Amrati et al. (1) following 
the induction of liver stress in rats in order to verify the 
existence of the hepatoprotective effect of Crataegus 
monogyna. Also, a concomitant decrease in the serum 
values of the two parameters as indicators of hepa-
tocellular integrity was obtained in another scientific 
study (16), thus highlighting once again the hepato-
protective function of hawthorn.

CONCLUSIONS

Due to the increased bioavailability, pharmacody-
namics, and pharmacokinetics of the active principles 
contained in Crataegus monogyna, the administration 

of this biopreparation improved the biochemical para-
meters studied, materialised by the improvement of 
the biological status in the dogs studied. Female dogs 
recorded lower serum levels of AST and CK-MB com-
pared to males, starting from the third month of admi-
nistration of hawthorn capsules, probably due to the 
vasodilator effect, improving coronary and microvas-
cular blood flow, with beneficial effects on the myocar-
dium. The evolution of the serum enzymatic activity of 
ALT and ALP in female dogs was higher than in males 
after the first month of administration, due to the anti-
oxidant and cholesterol metabolism-regulating effect. 
The significant decrease in serum AST and CK-MB su-
ggests a vasorelaxant effect, especially after 6 months 
of administration of Crataegus monogyna.
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