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Abstract: The potential anticoccidial activity of Fupatorium adenophorum extracts was evaluated against
coceidian oocysts which are common parasites in poultry farms. Fresh unsporulated coccidian oocysts were
exposed to 2, 1.5, 1 or 0.5% of E. adenophorum extracts and the sporulation rate was measured after 72 h. A
total of B0 chickens were moculated with those attenuated oocysts. After 1 week, the birds were challenged
with 1x10° untreated fresh sporulated cocysts and the survival rate, Oocyst Per Gram feces (OPG), cecum lesion
score, body weight gain rate and Anticoccidal Tndex (ACT) were measured and calculated on the 8th day after
the challenge infection. The extracts of E. adenophortm were found to be significantly effective against
coccidian cocyst activity (p<0.05). These results indicate that E. adenophorum may potentially be a new
altemative for effective and environmentally-friendly control of coccidiosis. The results also have mmportant
implications for the development of attenuated coccidiosis vaccine.
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INTRODUCTION

Eupatorium adenophorum 13 a noxious weed that
mvades pastures and has spread to many countries over
the past century (Sharma et af., 1998), reaching the
Chinese province of Yunnan in the 1940s (Sun et al,
2004). The weed is also toxic to animals and may cause
hoof or skin ulcerations, asthma, bronchitis, diarrhoea,
dehamring, abortion and even death 1n livestock
(Oelrichs ef al., 1995; Sun et al., 2004). Various measures
have been taken to eradicate and utilize the weeds such as
making laminates, essence or dyes out of them
(TLu, 2007; Lei et al., 2007). In previous studies, the
extracts of E. adenophorum have been reported to be
toxic to pests of crops and ammal parasites or their eggs
and intermediate hosts (L1 et af., 2000, 2009; Zhang and L,
2007, Zou et al., 2009).

However, no reports are available on the effects of
such extracts against coccidian oocysts. Chicken
coccidiosis 1s one of the most important poultry diseases
with morbidity rates of »80% mn some poultry farms in

China. It accounts for anmual loss of billions of US dollars
for the poultry mdustry (Sun ef al., 2009). Prevention and
treatment of coceidiosis 1s mostly based on chemotherapy
but the appearance of drug resistant strains has recently
become a major threat (Chapman et «f., 2010).
Additionally, residues of the drug in the poultry raise
serious health and safety concerns (Sharman et al., 2010).
With public health commitment rising, alterative methods
for controlling the parasite are much needed. One idea 15
to mtervene at earlier points of control in the farm
environment. For example, spraying disinfectants or
insecticides in sheds to kill or inhibit the activity of
oocysts and to end its life cycle at the sporulated stages
can be an effective method. This is because such methods
do not mvolve treating the animals themselves and can
thus avoid problems related to drug resistance and
residues.

The objective of the present study was to examine
the anticoccidial activity of the extracts of the F.
adenophorum plant and to develop a novel means for
effective prevention and control of coceidiosis.
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MATERIALS AND METHODS

Preparation of aqueous extracts of E. adenophorum
whole plants of E. adenophorum were collected from the
campus of Yunnan Agricultural University in Kunming,
Yumnan province, China. The plants were washed with tap
water and dried at 60°C before grinding them mto powder
and passing them through a 40 mesh (0.35 mm) sieve. A
500 g dried sample of the powder was mixed with about
ten times the volume of 95% ethanol in a 65°C incubator
for 48 h, then passed through a filter paper with a pore
size of 80-120 mm. The filtrate was finally vacuum
concentrated to obtain the final extracts. The extracts were
diluted in double-distilled water
concentrations of 2, 1.5, 1 and 0.5%.

to obtamn final

Chickens: Male Yumman local chicks (1 day old) were
purchased from the Poultry market at the Fengxiang
Company (Kunming, China) and were fed in wire cages.

Coccidian oocysts: Coccidian oocysts were collected from
infected chicks and identified as Eimeria tenella. The
oocyts were then propagated in healthy 30 days old
chickens.

Exposure of oocysts to the extracts: Unsporulated
fresh ococysts were collected, purified and transferred to
culture vessels. Culture vessels n the experimental group
contained 5 mL of 2.5% potassium dichromate and 5 mL of
either 2, 1.5, 1 or 0.5% diluted extracts. The control group
vessels consisted of 5 mL 2.5% potassium dichromate
and 5 ml. double-distilled water. Each experiment was
performed m triplicates to ensure accuracy. All the group
vessels were put in a 28°C incubator.

Observation of the sporulation rate: The efficacy of the F.
adenophorum extracts in inhibiting oocyst development
was recorded by observing the sporulation rate of the
occidian oocysts n a counting chamber, after culturing
the cocysts for 72 h

Observation of pathogenicity of attenuated coccidian
oocysts: A total of 80 healthy chicks (30 days old) were
divided into 4 groups and each group of 20 birds were
inoculated with 500 mg of sporulated ococysts which had
been treated with 2, 1.5, 1 or 0.5% E. adenophorum
extracts. After 1 week, the four test groups and the
positive control group, each consisting of 20 birds were
challenged with 1x10° untreated sporulated oocysts while
the another 20 birds that were not challenged were used
as negative controls.

The efficacy of the attenuated oocysts in stimulating
the immune system of the chicks to protect them against
sporulated cocysts was evaluated on the basis of survival
rate, Oocyst Per Gram feces (OPG) or oocysts value,
cecum lesion score, body weight gain rate and the
anticoccidal ndex (Johnson and Reid, 1970). All the
indices were measured or calculated on the 8th day after
challenge infection.

RESULTS AND DISCUSSION

Oocyst sporulation was significantly inhibited in
groups treated with extracts of E. adenophorum compared
with the control group (p<0.05). Using 2 or 1.5% of the
extracts appeared more effective than using 1 or 0.5% of
the extracts but the difference was not statistically
significant (p>0.05). Using 1% of the extracts appeared
just as effective as 0.5% (Table 1).

Chicks 1n the experimental and the negative control
groups swvived after the challenge with unattenuated
oocysts. The OPG of feces, measured on the 8th day after
the challenge was clearly reduced with increase in
concentration of the extracts. Groups that were treated
with either 2 or 1.5% of the extracts were significantly
inhibited effect and different from those in the 0.5% and
positive control groups (p<0.05). Similar results were
obtained for cecum lesion score. The rate of body weight
gaimn was higher with increase in concentration but not
significantly  different (p>0.05). The ACI 15 a
comprehensive indicator for anticoccidial effect and 1s
calculated as (Table 1):

ACI = (Relative weight gam rate + Survival rate)—
{Lesion scorex10 + Oocyst value)

Table 1: Anticoccidial activity of Eupagorium adenophorum against chicken
coccidian oocysts
Concentration of E.
adenophorum extract (%) Control

Groups 2.0 1.5 1.0 0.5 Positive Negative
Sporulating rates (%6) 364 478 356 56.0 944 94.4
Survival rate (%0) 100.0 100.0 100.0 1000 62.5 100.0
OPG (x100) 54.0 720 1080 121.0 1980 0.0
Oocyst value 10.0 20,0 200 200 400 0.0
Cecum lesion score {(mean) +1.4 +1.4 +2.3 +2.8 +3.5 0.0
Body weight gainrate (%0) 983 969 828 797 73.0 100.0
Anticoccidal index 174.3 162.9 139.8 131.7 60.5 200.0
Oocyst value base on the ococysts rate = (Number of oocysts for test
eroup/Number of cocysts for positive control group)=100. If the oocysts rate
range in 0-1%% and the oocysts value requal to O if the oocysts rate range in
1-25% and the oocysts value requal to 5 it the oocysts rate range in 26-50%%
and the oocysts value requal tol 0 if the oocysts rate range in 51-75% and the
oocysts value requal to 20 if the oocysts rate range in 76-100% and the
oocysts value requal to 40. ACI = (Relative weight gain ratetSurvival rate)-
(Lesion scorex10+Oocyst value)
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The results showed that the test groups (groups
treated with E. adenophorum extracts) and the negative
group had significantly higher ACI than the positive
group (p<0.05). This demonstrates that the £E.
adenophorum extracts exhibited strong anticoccidial
activity by inhibiting the efficacy of coccidian ococyst
development.

Current methods for prevention and control of
coceidiosis mainly relies on the use of chemical drugs on
farm animals and thus raises serious concerns about drug
residues and food safety. Therefore, finding an alternative
method of directly killing coccidians or inhibiting their
oocyst activity in the external environment by using an
efficient, biodegradable substance which is important.
The use of plant-based msecticides in farm houses for
prevention and control of coceidiosis 1s a promising
alternative (Tafara et al., 2005). The results show that the
extracts of . adenophorum may be a novel plant-based,
environmentally friendly pesticide or anticocecidial
agent that lacks the health risks posed by chemical-based
anticoccidial agents currently in use.

Previous studies have shown that the main active
mgredients of E. adenophorum include triterpenes,
flavonoids and phenylpropancid phenolic compounds
and these compounds have insecticidal activity
(Yan et al., 2006).

CONCLUSION

The results are consistent with these observations
and also provide a foundation for the utilization of
E. adenophorum i the development of attenmated
coccidiosis vaccine.
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