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Abstract 
The importance of plants in the management of diseases, as well as provision of raw materials for the pharmaceutical industries 
could not be over emphasized. Crataegus species are part of the important plant family Rosaceae. Members of the genus have 
been popular for their long term history of use in the treatment and control of metabolic as well as endocrine diseases that are 
detrimental to human health. It is because of their widely reported folkloric and pharmacological activities that this review was 
conducted, in order to have a compilation of the activities of some of the investigated members of the genus. Google scholar, 
Science direct, WEBMD, Drugs.com, among other sources, were visited in obtain first hand and genuine information on the 
pharmacological activities of the plants. Due to extensive research on some particular as well as most popular plants of the genus, 
the number of plants covered by this review stood at seven (7), though with so many therapeutic potentials such as antidiabetic, 
anti-inflammatory, antihyperlipidemic, and cardiovascular activities, to mention but a few. 
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1. Introduction 
Since time immemorial, plants have been used as sources of 
food and medicine. As cited in Yusuf JB, it is estimated that 
the number of medicinal plants in the world lies in the range of 
30,000 to 75,000 [3]. A WHO study shows that 80% of the 
inhabitants of the world solely depend on medicinal plants for 
the prevention, treatment, and/or cure of diseases [48]. 
Crataegus species are sources of numerous bioactive 
compounds with therapeutic as well as pharmaceutical 
importance. For example, the Chinese hawthorn (C. pinnatifida 
Bunge.) alone was reported to contain more than 150 different 
compounds including, but not limited to flavonoids, lignans, 
hydroxycinnamic acids, monoterpenoids, sesquiterpenoids, 
steroids, and triterpenoids [21] . Crataegus is one of the more 
than 90 genera of the family Rosaceae (global.britannica.com,). 
The genera consists of 1478 plants, out of which 64 species are 
accepted, and 245 are of infraspecific rank 
(www.theplantlist.org/browse/A/Rosaceae/Crataegus), with 
Crataegus alone consisting of approximately 300 species [28]. 
C. oxyacantha L. (syn. C. laevigata Poir) and C. monogyna 
Jacq. are the species that are commonly useful in commercial 
preparations. Crataegus oxyacantha L. is also known as haw, 
maybush, or whitehorn, and is native to temperate regions in 
the Northern Hemisphere of Asia, Europe, and North America 
[8]. Crataegus monogyna Jacq. and Crataegus laevigata Poir. 
are the major hawthorn species found in middle Europe, C. 
pentagyna Waldst.&Kit., C. nigra Waldst.&Kit., and C. 
azarolus L. in southern and southeastern Europe, while C. 
pinnatifida Bunge. and C. scabrifolia (Franchet) Rehder. are 
the dominant species in China [35, 47] 
In folk medicine, among other uses, hawthorn has been used 
for the treatment of diarrhea, gall bladder disease, insomnia, 
and also in the treatment of asthma (as an antispasmodic agent) 
[13]. The Chinese use it for a variety of conditions such as 
digestive problems, dyspnea, hyperlipidemia, and poor 
circulation [1, 37]. In Isreal and neighboring Arab countries, C. 

aronia (L.) DC. has been used for the treatment of cancer, 
diabetes, and sexual weakness [26]. For example, traditionally, 
the Natives of China use the dried berries as digestive aid; and 
are often made into candies, jam, jelly, or wine [33]. They may 
also be available as authorized prescription drugs, over-the-
counter (OTC) medications, authorized phytomedicines, as 
supplements, or as unregulated herbal remedies, as mainly 
found in developing countries. A meta-analysis of randomized, 
placebo-controlled trials of hawthorn extract in combination 
with standard congestive heart failure (CHF) therapy suggested 
several beneficial cardiovascular effects of hawthorn as 
compared to placebo [34]. Currently, scientists claimed that 
hawthorn could be used as an alternative therapy for the 
treatment and prevention of cardiovascular diseases such as 
angina, arrhythmia, hyperlipidemia, hypertension, and New 
York Heart Association (NYHA) functional class II congestive 
heart failure [5, 29]. 
 
1.1 Drug forms 
Berries (unripe fruits), flowers, leaves, and stem bark are the 
most utilized parts of Crataegus. The drugs are subjected to 
methanol, ethanol, or water-based extraction to obtain the 
extract that could be used in the formulation of the desired 
preparation(s) [19]. Products from crataegus species could be in 
the form of tinctures, tablets, teas, and aqueous extracts [16, 20] 
 
1.2 Constituents of Crataegus 
Flavonoids and oligomeric proanthocyanidins are mainly 
responsible for the pharmacological and bioactivities of 
Crataegus [31]. Blumenthal M. reported the presence of 
Quercetin-3Dgalattoside, vitexin-2-O-rhamnoside, and 
acetylvitexin-2-O-rhamnoside as the main glycosides found in 
different parts of Crataegus [2]. Vitexin, hyperoside, rutin, and 
catechin derived oligomeric procyanidins (OPC) have also 
been reported to be among the most important constituents. 
Triterpenic acids (ursolic, oleanolic, and crataegolic acids) and 
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phenol carboxylic acids (chlorogenic and caffeic acids and 
various amines) have also been isolated, and are thoroughly 
investigated in in vitro experiments in animal studies, and in 
human clinical trials [11, 30, 36, 43]. Currently, the most studied 
hawthorn extracts are WS 1442 (a standardized dry 45% 
ethanol extract adjusted to a content of 18.75% OPC with a 
starting plant material/extract ratio of 4 to 7:1), and LI 132 
(70% methanol extract adapted to a content of 2.2% 
flavonoids) [12, 14, 23]. 
 
2. Pharmacological activities of Crataegus 
2.1 Management of cardiovascular diseases 
Predominantly, monopreparations are best for the treatment of 
congestive heart failure. Crataegus increases coronary 
circulation due to the inhibition of phosphodiesterase action, 
with a subsequent inhibition of cyclic adenosine 
monophosphate (cAMP). It also improves myocardial 
circulation through the enhancement of myocardial energy 
metabolism [42]. In events of carbondioxide deficiency, 
Crataegus increases myocardial tolerance towards it, thereby 
increasing cardiac performance [39]. Other activities of 
Crataegus such as antiarrhythmic, hypotensive, hypolipidemic, 
and antioxidative have also been reported [4, 37, 40]. So many 
authors have reported the use of different species of Crataegus 
in the management of cardiovascular diseases [5, 21, 22, 28, 29].  
With recent scientific breakthroughs, (through in vivo and in 
vitro studies), which portrayed its antioxidant activities, anti-
cardiac remodeling effect, anti-inflammatory effects, decrease 
of arterial blood pressure effect, endothelial protective effect, 
lipid-lowering effect, positive inotropic potential, and 
vasodilating effect among others [22], Crataegus might soon be 
the leading source of treatment for a wide array of diseases. 
Alternatively, according to Jie Wang et al. placebo-controlled 
trials have reported both objective and subjective amelioration 
in patients with NYHA classes I-III (mild forms of heart 
failure), hyperlipidemia, and hypertension [22]. 
 
2.2 Crataegus berries and congestive heart failure 
Reports by Degenring F.H. et al. suggested that Crataegisan®, 
an extract of fresh berries of C. oxyacantha L. and C. 
monogyna Jacq. is effective in patients with NYHA cardiac 
failure class II. With 143 patients as subjects of their study, 
they discovered a significant improvement of their condition, 
which they believed to be due to low occurrence of dyspnea 
and fatigue among the subjects; hence they concluded that 
under long term therapy with the drug, the patients may 
experience an improvement in their heart failure condition [9].  
 
2.3 Antimicrobial activity of the fruits  
Güven et al. reported the antimicrobial activity of the ethyl 
acetate extracts of the fruits of Crataegus tanacetifolia (Lams.) 
Pres. and C. bornmülleri Zabel. were found to possessed 
varied, broad ranged antimicrobial activity against some 
human and plant pathogenic microbes, and food toxicants [17]. 
 
2.4 Antilipidemic activity 
The dried fruits of Crataegus pinnatifida Bunge. were found to 
suppress diet-induced high cholesterol in rats. Kwok Ching-
Yee et al. investigated the effect of Hawthorn powder by 
monitoring the plasma lipid profiles and aortic relaxation in 
Sprague-Dawley rats fed with high-cholesterol diet. In the 
study, they observed that the consumption of the drug resulted 

in a significant improvement towards reversing the detrimental 
changes caused by the diet [6]. 
2.5 Antioxidant activity 
Antioxidant activity of C. pinnatifida Bunge. var. major fruits 
was investigated by Tongxun Liu et al., and they discovered 
that the crude drug extract of the Chinese hawthorn had 
stronger antioxidant activity than the purified one [41]. Earlier, 
in a pioneer work on the antioxidant activity of the Isreali 
hawthorn, Crataegus aronia (L.) DC. (Syn. C. azarolus L., 
Ljubuncic P. et al. reported that a water-soluble decoction 
made from the leaves and unripe fruits of the plant possessed 
substantial antioxidant activity as a result of its ability to 
inhibit: 
 Oxidation of β-carotene;  
 Lipid peroxidation in rat liver, which was induced by 

Fe2+; 
 Due to its efficient free radical scavenging activity [26]. 
 
2.6 Lipid regulating and anti-atherosclerosis effects 
Antihyperlipidemic activity of C. pinnatifida was reported to 
be due to hyperin and ursolic acid. Two animal models were 
administered with the bioactive compounds, and a significant 
decrease was observed in total cholesterol (TCH); and it was 
also noticed that the ratio of total cholesterol/high density 
lipoprotein dropped, thereby reducing the damage caused by 
oxygen free radical to the vascular endothelium, thus 
preventing the onset of atherosclerosis [25, 45]. 
 
2.7 Antihypertensive effect 
In cats, mice, and rabbits, blood pressure could slowly be 
reduced by C. pinnatifida extracts due to the expansion effect 
of the extracts on the peripheral vessels [10, 44]. Yuan Y et al. 
further corroborated and reported that the extracts could 
maintain the rat’s blood pressure at doses of 1.5 and 2.25 
g/kg/day [46]. 
 
2.8 Improvement of hepatoactivity 
According to M. Veveris et al., oral administration of the 
Crataegus special extract (WSR 1442, for 7 consecutive days) 
exerted cardioprotective effects following transient ischemia 
and reperfusion, and also prevented myocardial dysfunction 
and infarction in the test animals [27]. To further elaborate on 
the cardioprotective effect of hawthorn, Furey A. and Mary C 
Tassell reported that the effectiveness of the Crataegus species 
against heart diseases is due to their ability to: 
 cause peripheral and coronary vasodilation; 
 induce positive inotropy, which is independent of cAMP; 
 possess antioxidant potentials; 
 provide immunity against ventricular arrhythmias that is 

induced by ischemia; 
 show anti-inflammatory activities [16, 24]. 
  
2.9 Hepatoprotective activity 
M. Veveris et al. also discovered the potential of the drug to 
alleviate the deterioration of cardiac contractile function, as 
well as its ability to limit the size of infarction and to prevent 
mortality in rats subjected to a marked insult of 240 min 
regional myocardial ischemia, followed by 15 min of 
reperfusion. In addition, they also observed that in a dose-
dependent dosage, the herbal remedy also reduced the 
occurrence of ventricular tachycardias and fibrillations which 



75 
 

correlates with a diminished mortality rate in treated animals 
[27]. Furthermore, Jie Wang et al. reported that in a 2008 
Cochrane review on the health effects of hawthorn extract on 
humans, the extract produced a significant benefit in symptom 
control as well as physiologic outcomes when used as an 
adjunctive treatment for chronic heart failure [22, 34].  
 
3. Any effect (s) when taken with synthetic or conventional 
drugs? 
In a study on the interaction of Digoxin® and a preparation of 
Crataegus oxyacantha L., it was discovered and reported that 
with concomitant administration of digoxin and the hawthorn, 
there is no significant alteration or change in the 
pharmacokinetics of digoxin, hence both could be 
coadministered in the studied dosage [37]. 
 
3.1 Adverse events 
In a clinical study on the efficacy of two extracts of crataegus 
(160-1800mg daily, for 324 weeks) standardized to contain 
18.75% oligomeric procyanidins and 2.25% flavonoids which 
involved 5577 subjects, 166 adverse effects (mostly mild to 
moderate) were reported in all [3]. Dizziness, nausea, fall, 
gastrointestinal hemorrhage, and erythematous rash were the 
most frequent among the adverse effects, though headache, 
migraine and palpitation were also reported. According to the 
study, none of the patients reported any form of drug 
interaction [6]. 
 
3.2 Toxicity 
Hawthorn has been reported to be toxic in high doses. In 
animal studies, there is no reported case(s) of increase in the 
frequency of fetal malformations. Though without any reported 
adverse effects on embryonic development [17], but due to the 
unavailability of clear data [6] hawthorn extracts or preparations 
are not advisable during pregnancy and/or lactation. 
 
4. Conclusion 
From the information obtained and presented so far, it is 
evident that members of the genus Crataegus possessed 
numerous, varied, and important pharmacological activities 
against dreaded diseases. The long term use and investigation 
of some members of the genus in specific parts of the world is 
a pointer to the likely emergence of a new drug (from 
Crataegus species), which might be less toxic and more 
effective than most of the conventional drugs available in the 
pharmaceutical industries. With more commitment and 
collaboration, more plants from this genus need to be 
investigated, a gesture that would lead to the discovery of more 
n affordable means of treatment and prevention of diseases. 
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