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Hawthorn flavonoid extract can use as an effective
herbal drug to prevent pulmonary hypertension in

broiler chickens

Abstract

An experiment was conducted to investigate the effect of hawthorn flavonoid extract
(HFE) to prevent pulmonary hypertension in broiler chickens. A total of 225 day-old
unsexed broiler chicks (Ross308) were assigned to 3 treatments with five replicates
in 15 floor pens randomly. Experimental groups were provided by adding 0, 0.1 and
0.2 mL of hawthorn flavonoid extract per liter of chicken’s drinking water. The results
showed that HFE significantly (P<0.05) decreased the heart weight, RV: TV ratio,
and percentage of birds with PHS compared to the control group. In conclusion, HFE
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Introduction

Modern broiler chickens with rapid growth have disposed to
pulmonary hypertension syndrome (PHS) due to the imbalance
between oxygen-demanding muscles and oxygen-supplying organs
such as heart and lungs.! Also intensive genetic improvement of
growth traits in broiler chickens has created a situation where the
development and end size of the heart and lung is unsynchronized
and leads to increasing the sensitivity of broilers to pulmonary
hypertension and right ventricular failure.” At high altitudes with
low partial oxygen pressure, the sensitivity of broilers to PHS will
increase and finally leads to right ventricular failure and ascite.?
Crataegus oxyacantha (Hawthorn) as a famous medical plant is
traditionally used in treatment of cardiac diseases and cardiovascular
problems.** Flavonoids and oligomeric proanthocyanidins (OPCs)
are the main chemical constituents in hawthorn.”® Other bioactive
components in different scales are exist in hawthorn flavonoid
extract.!“!" Generally, flavonoid extract of hawthorn indicates potent
antioxidant and free radical scavenging activities, due to the impact
of epicatechin, hyperoside, and chlorogenic acid compounds.*® These
compounds are reported to have many pharmacological effects,
including neuroprotective, hepatoprotective, cardioprotective, and
nephroprotective.*” Furthermore, hawthorn fruit possesses tonic
effects on the heart and could reduce cardiovascular risk factors.”
Objectives of the present study were to investigate the effects of
hawthorn flavonoid extract to improve cardiac indices and preventing
of PHS in pulmonary hypertensive chickens.

Materials and methods

Experimental design

Experiment was conducted in the experimental facility of
Shahrekord University (high altitude area with 2,100m height), in
accordance with the recommendations in the Guide for the Care and
Use Committee of Shahrekord University. A number of 225 day-

old unsexed broiler chicks (Ross308) were assigned to 3 treatments
with 5 replicates across 15 floor pens measuring 2m?* randomly. All
pens had similar average body weights (46.8+1.2g) at the beginning
of the experiment and were reared according to recommendations
of Ross 308 manual guide. A basal diet were formulated for the
experimental period according to NRC recommendations (NRC.
1994). Experimental groups were provided by adding 0.0, 0.1 and
0.2mL of hawthorn flavonoid extract per liter of drinking water. Each
mL of oral hawthorn (Crataegus) flavonoid extract contained 2.5mg
of total flavonoids compounds in form of hyperoside, produced by
[ran-Darouk pharmacy Co, under production code of 3067-88-02. In
this study, hypobaric hypoxia was defined as reduced partial pressure
of oxygen that occurs as the altitude increases up to 1500m (induced
hypobaric hypoxia).'>!* Therefore, the partial pressure of oxygen in
the experimental site calculated 15.75% compare to the sea level
(21%), and considered as the hypobaric hypoxia condition which
could be leads to the PHS and ascites.'

Measurements

At the end of trail (42 days of age), 10 birds per treatment were
selected and killed for measurement and processing. The heart was
removed, weighted and stripped of auricles, major vessels and fat.
The RV (right ventricle including the valve) was carefully cut away
from the left ventricle (LV) and septum. The RV was weighed, the left
ventricle and septum were added, and finally the TV (total ventricles)
was weighed. The RV: TV was calculated as important index for
evaluating pulmonary hypertension.'> When the RV: TV ratio was
greater than 0.25 indicated as pulmonary hypertension and considered
as birds with PHS.?

Statistical analysis

Results were analyzed by GLM using SAS software in a
completely randomized design. The statistical model used for traits
was Y, =u+T+e,. In this model, Y,, is observation; p is the general
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mean; Ti is the effect for being in treatment i; and e, is random error.
Means were separated by Duncan’s multiple range tests.

Results and discussion

Iclusion of HFE in broiler drinking water at both levels of 0.1
and 0.2 mL significantly (P<0.05) declined the heart weight, RV: TV
ratio and affected birds with PHS (Table 1). According to the results,
significant reduction in heart weight, RV:TV ratio and PHS% after
receiving HFE can be attributed to present of polyphenols and OPCs
in hawthorn (Crateagus oxyacantha)."” Polyphenols family including
flavonoids and non-flavonoids compounds exhibit a wide range of
pharmaceutical effects like cardioprotective,*’ and anti-oxidative.'®
Greater production of ROS in chickens was reported due to their
susceptibility to oxidative stress.'? Bioactive compounds in HFE
can contribute to the protective roles against oxidative stress, lipid
peroxidation and increasing activity of serum antioxidant enzymes
such as glutathione peroxidase, superoxide dismutase and catalase,
which counteract the oxidative stress.*” So decreased in percentage
of affected birds with PHS is concerned to presence of epicatechin,
hyperoside, and chlorogenic acid as potent antioxidants and free
radical scavenging agents to harness oxidative damages caused by
PHS and other cardiovascular lesions.’ Therefore, HFE may suppress
ROS production and reduces the oxidative stress of birds, which
led to reducing the PHS percentage.*” The RV:TV ratio have been
reduced in HFE consuming birds. These results confirm ability of
HFE to prevent heart hypertrophy and particularly right ventricular
hypertrophy. Birds of the control group with RV: TV ratio more than
0.25 are in pre-ascitic condition and this situation has been improved
when birds consumed HFE at levels of 0.1 or 0.2 mL per liter of
drinking water.'"!

Table | Effect of HFE on heart weight, RV:TV ratio and PHSI in chickens at
42 days of age

Drinking levels of HFE (mL)

Item Control (0) 0.1 0.2 SEM
Heart Weight (gram) 13.5° 12.3° 11.5¢ 0.29
RV:TV (ratio) 0.32* 0.25° 0.22° 0.02
Birds with PHS (%) 57.34 44.66° 36.84¢ 3.85

'PHS, pulmonary hypertension syndrome; each mean represents values
from 10 replicates. *® Superscripts in the same row with different letters are
statistically different (P<0.05).

Conclusion

According to the results of this study HFE especially at the level of
0.2 mL/L could prevent of pulmonary hypertension through lowering
the heart weight and the RV:TV ratio as well as decreased the number
of birds affected with PHS. Therefore HFE is an effective herbal drug
to prevent pulmonary hypertension in chickens.

Acknowledgements

Authors thanks for technical supports of Animal Science
Department of Agricultural Research Center of Qom (QARC), Qom,
Iran.

Conflict of interest

The author declares there is no conflict of interest.

Copyright:
©2018 Kalantar ecal. 315

References

1. Ahmadipour B, Hassanpour H, Asadi E, et al. Kelussia odoratissima
Mozzaf~ A promising medicinal herb to prevent pulmonary hypertension in
broiler chickens reared at high altitude. J Ethnopharmacol. 2015;159:49—
54.

2. Ahmadipour B, Kalantar M, Hosseini SM, et al. Hawthorn (Crataegus
Oxyacantha) Extract in the Drinking Water of Broilers on Growth and
Incidence of Pulmonary Hypertension Syndrome (PHS). Brazil J Poult
Sci. 2017;19(4):639-644.

3. Wideman RF, Rhoads DD, Erf GF, et al. Pulmonary arterial hypertension
(PAH, ascites syndrome) in broilers: a review. Poult Sci. 2013;92(1):64-83.

4. Chang Q, Zuo Z, Harrison F, et al. Hawthorn. J Clin Pharmacol.
2002;42(6):605-612.

5. Kao E, Wang C, Lin W, et al. Anti-inflammatory potential of flavonoid
contents from dried fruit of Crataegus pinnatifida in vitro and in vivo . J
Agric Food Chem. 2005;53(2):430-436.

6. Brixius K, Willms S, Napp A, et al. Crataegus special extract WS
1442 induces an endothelium-dependent, NO-mediated vasorelaxation
via eNOS-phosphorylation at serine 1177. Cardiovasc Drugs Ther.
2006;20(3):177-184.

7. Kirakosyan A, Seymour E, Kaufman PB, et al. Antioxidant capacity of
polyphenolic extracts from leaves of Crataegus laevigata and Crataegus
monogyna (Hawthorn) subjected to drought and cold stress. J Agric Food
Chem. 2003;51(14):3973-3976.

8. Barros L, Carvalho AM, Ferreira IC. Comparing the composition and
bioactivity of Crataegus monogyna flowers and fruits used in folk
medicine. Phytochem Anal. 2011;22(2):181-188.

9. Kalantar M, Ahmadipour B, Kalantar MH. Flavonoids as a potent Anti-
Oxidant in nutrition: A Mini-Review. Appro Poult Dairy & Vet Sci.
2018;4(1):1-3.

10.Long SR, Carey RA, Crofoot KM, et al. Effect of hawthorn (Crataegus
oxycantha) crude extract and chromatographic fractions on multiple
activities in a cultured cardiomyocyte assay. Phytomed. 2006;13(9-
10):643-650.

11.Liu P, Yang B, Kallio H. Phenolic Compounds in hawthorn (Crataegus
grayana) fruits and leaves and changes during fruit ripening. J Agric Food
Chem. 2011;59(20):11141-11149.

12.Hassanpour H, Teshfam M, Modirsanei M. Comparative studies of
Electrocardiographic parameters, mean electrical axes and cardiac index
in two groups of normal and experimentally ascitc broilers. J Vet Res.
2005;60:333-337.

13.Hassanpour H, Zamanimoghadam AK, Teshfam M, et al. Effect of ascorbic
acid on the electrocardiogram of broiler chickens raised at high altitude.
Nigerian Vet J. 2008;29:8—14.

14.Julian RJ. Physiological, management and environmental triggers of the
ascites syndrome: a review. Avian Pathol. 2000;29(6):519-527.

15.Mladénka P, Zatloukalova L, Filipsky T, et al. Cardiovascular effects of
flavonoids are not caused only by direct antioxidant activity. Free Radic
Biol Med. 2010;49(6):963-975.

16. Surai PF. Polyphenol compounds in the chicken/animal diet: from the past
to the future. J Anim Physiol Anim Nutr. 2014;98(1):19-31.

17.NRC. Nutrient Requirements for Poultry. 9th ed. Washington: National
Research Council Press; 1994.

18.SAS. SAS Institute. SAS/STAT User’s Guide Release 9. Inc. Cary NC.
2007.

Citation: Kalantar M,Ahmadipour B, Kalantar MH. Hawthorn flavonoid extract can use as an effective herbal drug to prevent pulmonary hypertension in
broiler chickens. Open Access | Sci. 2018;2(5):314-315. DOI: 10.15406/0ajs.2018.02.00093


https://doi.org/10.15406/oajs.2018.02.00093
https://www.ncbi.nlm.nih.gov/pubmed/25446599
https://www.ncbi.nlm.nih.gov/pubmed/25446599
https://www.ncbi.nlm.nih.gov/pubmed/25446599
https://www.ncbi.nlm.nih.gov/pubmed/25446599
http://www.scielo.br/scielo.php?pid=S1516-635X2017000400639&script=sci_abstract&tlng=en
http://www.scielo.br/scielo.php?pid=S1516-635X2017000400639&script=sci_abstract&tlng=en
http://www.scielo.br/scielo.php?pid=S1516-635X2017000400639&script=sci_abstract&tlng=en
http://www.scielo.br/scielo.php?pid=S1516-635X2017000400639&script=sci_abstract&tlng=en
https://www.ncbi.nlm.nih.gov/pubmed/23243232
https://www.ncbi.nlm.nih.gov/pubmed/23243232
https://www.ncbi.nlm.nih.gov/pubmed/12043949
https://www.ncbi.nlm.nih.gov/pubmed/12043949
https://www.ncbi.nlm.nih.gov/pubmed/15656684
https://www.ncbi.nlm.nih.gov/pubmed/15656684
https://www.ncbi.nlm.nih.gov/pubmed/15656684
https://www.ncbi.nlm.nih.gov/pubmed/16779533
https://www.ncbi.nlm.nih.gov/pubmed/16779533
https://www.ncbi.nlm.nih.gov/pubmed/16779533
https://www.ncbi.nlm.nih.gov/pubmed/16779533
https://www.ncbi.nlm.nih.gov/pubmed/12822932
https://www.ncbi.nlm.nih.gov/pubmed/12822932
https://www.ncbi.nlm.nih.gov/pubmed/12822932
https://www.ncbi.nlm.nih.gov/pubmed/12822932
https://www.ncbi.nlm.nih.gov/pubmed/20848392
https://www.ncbi.nlm.nih.gov/pubmed/20848392
https://www.ncbi.nlm.nih.gov/pubmed/20848392
https://www.ncbi.nlm.nih.gov/pubmed/16487691
https://www.ncbi.nlm.nih.gov/pubmed/16487691
https://www.ncbi.nlm.nih.gov/pubmed/16487691
https://www.ncbi.nlm.nih.gov/pubmed/16487691
https://www.ncbi.nlm.nih.gov/pubmed/21905654
https://www.ncbi.nlm.nih.gov/pubmed/21905654
https://www.ncbi.nlm.nih.gov/pubmed/21905654
https://www.ajol.info/index.php/nvj/article/view/3585
https://www.ajol.info/index.php/nvj/article/view/3585
https://www.ajol.info/index.php/nvj/article/view/3585
https://www.ncbi.nlm.nih.gov/pubmed/19184847
https://www.ncbi.nlm.nih.gov/pubmed/19184847
https://www.ncbi.nlm.nih.gov/pubmed/20542108
https://www.ncbi.nlm.nih.gov/pubmed/20542108
https://www.ncbi.nlm.nih.gov/pubmed/20542108
https://www.ncbi.nlm.nih.gov/pubmed/23527581
https://www.ncbi.nlm.nih.gov/pubmed/23527581

	Title
	Abstract
	Keywords
	Introduction 
	Materials and methods 
	Experimental design 
	Measurements  
	Statistical analysis  

	Results and discussion  
	Conclusion
	 Acknowledgements 
	Conflict of interest 
	Table 1

