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Control of Hepatic Coccidiosis in Rabbits Using
Calendula micrantha officinalis and Peganum
harmala Extracts

Kadria N, Abdel Megeed and Nadia M. T. Abuel Ezz
Department of Parasitology and Animal Diseases, National
Research Center, Dokki, Giza, Egypt,

ONTROL of hepatic coccidiosis in rabbits using two plant
extracts (Calendula micrantha officinalis and Peganum harmala)
was investigated.

The LDs, values of the two plant extracts against Eimeria stiedae
cocyst viability in vitro were 31ppm for C.m.officinalis extract and
173ppm for Pharmale extract. The lethal effect of Cmofficnalis
extract, which proved its potency in controlling £ stiedue oocysts as
judged by LDy, was probed by experimental infection of rabbits with
C.m.officinalis treated oocyts. Cccyst count and score lesions were
considered as strong indications of plant extract efficacy in controlling
hepatic coccidiosis. The curative effect of Cm.officinalis extract on
hepatic coccidiosis was investigated by treating rabbits with a dose of
30ppmy kg body weight.

The present study indicated that, this plant extract could be
effective as a new biological control agent of hepatic coccidial oncysts.

Coccidiosis 1s recognized as the parasitic disease that has the greatest economis
impact on poultry production. The world wide cost is estimated at about $ 300
milfion (Williams, 1968). Efforts to confrol coccidiosis have long bzen the
objective of research.

Hepatic coccidiosis is caused by Eimeria stiedae (Lindemann, 1865). 1t canses
a high lesses m rabbits by mortality and affecting adversily in weight gain or feed
converston (Eckert ef al, 1995).

Anticoccidial drugs were used by many workers for controlling hepatic
coccidiosis tn rabbits. They reported that the failure of such program may be due
to the presence of parasite resistance to the drug (Hassanian et al, 1997} Also,
infectious drug resistance possibility, constitute potential health hazard ior hurran
beings from using sulphonamides and other chemotherapy in controlling hepatic
coccidiosis in rabbits (Kutkat er o/, 1998).
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To avoid such hazards, alternative control including plant extracts was used.
The botanical extracts were used, for a wide range, as insecticides (Thoresell et
al.. 1970; Gayar and El Shazly, 1986; Mohamed ef of., 1996 and Mamdouh et al.,
1997), as antihelmintic (Hassantan ef «l, 1991; Abdel-El-Rahman ez al, 1998
and Hassan, 2004) as well as moltuscicides (Hostattimann and Marston, 1985; El-
Emam et @, 1936 and 1996; Motawe 1993; Shoeb er al., 1994 and Abd El-
Megeed, 1999).

The botanical extract were used for a limited extent in cocecidiosis control.
Artermisinin, isolated from Artemisia ammia, has been found effective in reducing
oocyst output from both £ gcervulina and £ tenella infections when fed at levels
of 8.5 and 17 ppm in starter diets {Allen et o/, 1997). Recently, extracts from i5
Astan herbs were tested for anticocedial activity against E.renella.  Of the plant
species tested, extract from Sephora flavescens was the most effecuive in reducing
oocyst production (Youn and Nok, 2001; El Abasy et al, 2003) suggested that
sugar cane exiract has immunostimulating and protective effects against E tenelln
mifection in chicken. Beta-glucan, extracted from QOat enbanced the resistance to
E.vermiformis infection in mice (Yun et al., 2003 ; Guo et al. 2005} investigated
the effect of polysaccharide extract of two mush- rooms, lentinus edodesand and
Tremella fuciformis and a herb, Astragalus membranceus on Eimeria tenelln
occysts. Of the three extracts, both lentinus edodesand and Astragalus
membranceus Ted groups showed lower cecal ococysts output and the
polysaccharide extracts may prove useful effect against avian coccidiosis
particularly wher they are nsed in conjunction with live eocysts. Artemisinin,
izotated from Artemisia annua has been found effective in reducing oocyst output
from both F.acervulina and E.fenefla infections when fed at levels of 8.5 and 17
ppm in starter diets (Allen ef al., 1997).

The present study aimed to investigate, for the first time, the effecis of
Calendula micrantha officinalis and Pegenum harmala on Eimeria stizdae in
vitro . Also, study coccidial properties of C.m.officinalis extract on the infectivity
of Estedae oocysts in rabbits and evaluate the therapeutic effect of this plant
species, which is commonly cultivated iz Tgypt (Tackholm, 1974) and used in
medicine (Bailay, 1963).

This investigation considers as a trial for biological control of coccidiosis n a
safe and non expensive manner. This trial can be help in development of control
schemes for protozoa.

Materials and Methods

Preparation of E stiedae sporulated vocysts

The occysts of E.stiedae were collected from gall bladders and necrotic
hepatic lesions of naturally infected rabbits. The livers and gall bladders were
removed, minced and digested in 0.25% trypsin in normal saline. The digested
material were sieved, centrifuged at 2000 rpm: for 10 minuvtes and washed several
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times by saline solution. The cocysts were counted as the method described by
(Ryley et al., 1976). The oocyst were identified according to Levine (1985). The
oocysts were incubated in 2.5% potassium dichromate dilution for 3 days at 28 C.
The sporulated oocysts kept at 4 C unti] use.

Preparation of plani extracts

a- Preparation of C.m.officinalis extract

Leaves of Cm. officinalis were collected from campus yard at faculty of
Agriculmre, Cairo University. Leaves were ground by an electrical mixer. Then
100 gms leaves were added to one liter of ethanol. The mixture was left fer about
48 hrs, at room temperature. Occasional shaking of mixture was carried out to get
the maximum extraction. The extract was dried under reduced pressure using
rotavapour tili complete dryness.

b~ Preparation of Peganum harmala extract

Pegpanum harmala seeds were crushed by an electrical mixer. Then 100 gms
of crushed seeds were soaled in one litre of ethanol for about 48 hrs. at reom
temperature with occasional shaking. The extract was dned under reduced
pressure using rotavapour till complete dryness.

In vitro exposure of E.stiedae oocysts to different concentrations of (.
officiralis and P. harmuia

E. stiedae cocysts were collected from gall bladders and nescroize hepatic
lesions of infected rabbits. Four concentrations, 25, 50, 100and 200 ppm, of cach
plant extract (C.m. officinalis and P. harmala) were added to three replicates of
oocyst group cach, of one thousand oocysts. Oocysts were mixed and incubated
at 28°C with plant extracts for 5§ days and then examined under microscope iv
investigate development of cocyst sporulation,

Experimental infeciion of rabEits with C.rofficinalis treated cocysts

15 Newzealand white tabbits {5 weeks old) proved coccidia ree, were used in this
study. The animais were reared in metal wire floored cages. Faecal sumples fro.q al!
ammals were examined daily for 2 successive weeks to confirm that annnals were
free from coccidial cocysts. The 1abbits were divided inte 3 groups, 5 tabbits incach
Each rabbit in the first group was experimientally infected with 50000 sporisted
oocysis previously treated with 20 powm Crunfficiaalis | the third group was i=ft o2
nion infected conirol while each rabhii in the secoid group was infecred with 50000
non treated sporulated  cocysis as positive comtrol greup. Faecal sammples wene
coltected for determunation the number of' £ stfedne occysts per giam by mmoddfied AMc
Master technique for two weeks (Long ef a4, 1970) At the end of vbservation pariod
all rabbits were sacrificed for detecting die post mortem jesions.
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Postmortem lesions

Focal lesions in livers were scored for severity from 0 10 4 for one replicate of 3
rabbits (Kutkat ef al. 1998). It was recorded 0 (negative), 1 (1-2 focal lesions), 2 (3-5
focal lesions), 3 (6-8 focal lesions) and 4 (more than 8 focal lesions in liver).

The percentages of protection against lesions were calculated by using the
formula described by Singh and Gili (1976). The percentages of protection were
calculated by substracting average lesion score of the group from maximum
expected score dividing the resultant figure by 4 and multiplying it by 100.

Treatment of hepatic coccidiosis infected rabbits with Con. officinalfs.

10 Newzealand white rabbits (4-5 week old) were infected with sporulated hepatic
coccidial oocysts and divided into two groups Each rabbit in the first group was
treated with 30 pprvKg body weight Cm.officinalis extract. While second group kept
as control non-treated infected rabbits. Oocysts were collected from the feces of the
two groups and counted by Mc master counting chamber (Long ef al, 1976).

Resuits

In vitro effect of Com.officinalis and P.harmala on sporulation of E stiedae
OOCYSLS.

The effect of ethanol plant extracts on the sporulation of F stiedae oocysts
was probed by, in vitro, incubating oocysts with four different concentrations (25,
50, 100 and 200 ppm/ 1000 ococysts) of each of the plant extracts (C.m officinalis
and P harmala ). The effect was examined under microscope by detecting and
counting sporulated (Fig. 1} and degencrated oocysts (Fig. 2).

Fig. 1. Normal sporulated E.stiedae Fig. 2. Degenerated E.stiedae oocyst
00Cysts,

As shown in Table (1) 200 ppm of Crrofficinialis extract exhibited a drastic
effect on oocysts sporulation where only 9% of the total of 3000 oocysts were
sporulated compared to nontreated control oocysts which exhibited 90% sporulation
with LDsy 31ppm. This effect was also confirmed by the observed percentage of
degenerated oocysts, at the same concentration, which reached 85% comnpared to only
1% of the control.
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As depicted in Table 1 P harmala extract showed lower effect in controlling
sporulation than Cm.officinalis exiract where the concentration of 200 ppm
resulted in 50% sporulation with LD, 173 ppm.

TABLE 1. Sporulation percentages of Eimeria stiedae oocysts treated with Calendiiia

micruntha officinalis and Pegamum harmala extracts,

Treatment . R :
Calendula micrantha officinalis Peganum harmali

N

Oocysts Control
257 50 190 200 [Dsy | 25 1 50 ] 100 | 200 | LDy

Sporulated cocysts | 90% | 57| 35 20 g 81731 57 30
Degenerated 194 171 40 652 85 7 11| 27 3G
oULYSES 31 173
Incomplete 9%, 26y 28 18 O iz]16| 16 20

sporulated oncysts

Abiliy of Cm. officinalis freated oocysts i inducing coccidiosis in vabbits.

As shown in Table Z ococyst count of rabbits infected with Crrofficinadi
treated oocysts decreased frony twenty day until twenty seven day post fitction
(22560 to be 3200) and then the count remained nearly constant up tv 4 weeks
post infection among the treated group While, cocyst count of control iabbit:
infected with unirsated oocysts reached to 107600 at twenty seven day, No oocyvst
were detected in non infected rabbirs.

Lesion scove.

fesicn score was used as a parameter of infections severitv (Fig. 3% Trwa.
found that number of focal lesions, in liver ranged between 0-2 in group !
(rabbits infected with Crn officinalis treated cocyet); 7-17 in infecicd nou agaied
group (Table 3). It was clear that, rabbits infected with oueysis ireated with
Comofficinalis exiract showed

high level of protection agamst lesion score
compared to the proteciion percentage of rabbits infected with normial oocysis
{Table 3). Hence, non infected rabbiis exiibited no gross lesion

Fggpt. . Ver S50 Vel 39 {2605
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TABLE 2. Mean oocysts count cellected from rabbits experimentally infected with

C.m.officinalis treated oocysts .

Groups Mean oocysts count /gm
G, treated G, control +ve | G; control —ve
Day post infection -y
14 th - - -
15 th - - -
16 th 3100 56130 -
17 th 4750 74050 -
18 th 4450 148160 -
19 th 19580 131720 -
20 th 22560 227130 -
21 th 21300 218360 -
22 th 15930 251750 -
23 th 12160 154260 -
24 th 8700 139260 -
25 th 8100 120500 -
26 th 3730 104070 -
27 th 3200 107600 -

Fig, 3. Focal lesions in rabbit liver infected with E. stecdae oocysts.

TABLE 3. Lesion score of rabbits experimentally infected with Cne.officinalis treated

oocysts.
Parameters

Mean lesion %
Groups \ score protection
1" group infected with Cmofficinalis ] 75
treated oocysts 7
2™ group control positive 3.6 10
3™ group control negative 0 100
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Fffect of C.m. officinalis extract on hepatic coccidiosis

Therapuetic effect of C.m.officiralis on hepatic coccidiosis was probed by
treating infected rabbits with concentration of 30ppmvkg body weight. Qocyst
count was used as a parameter for the healing effect.

Concentration of 30 ppm/kg rabbit body weight of Com.officinialis exiract
produced mean oocyst count of 4660 in treating rabbits group compared to the
mean oocyst count of control non treated rabbits 251750.

Discussion

Recently control of many infectious diseases threating pouitry mdustry
directed to use hiological materials such as bacteria (Tawfik er af, 1994 and
Hassanain et al., 1997), enzymes {Charles, 1993) and plant extract (Allen er al,
1997, Youn and Noh 2001, El Abasy er al. 2003 and Yun ef o/, 2003).

Tn our appreach, the leaths! effect of the botanical extracts on hepatic
coccitdiosis cocysts in rabbits, has been investigated in vitro and in vivo smdies.
Treamment of £.stiedne oocysts in vitre with different concentrations, 25, 34, 160
and 200 ppm, of both Cm.officinalis and P harmala exiracts vevealed tha
damaging effect of Com.officinialis extract was higher than P harmala extract.
This effect probably resemble that of C.m. officinalis against nematode worms
in vitro {Hassanian er ai., 1991).Moreover treatment of Moniezia expansa worms
in vitro using P.harmale and Artemisia cina revealed a successful results wiath 4
cina rather than P harmala (Hassan, 2004). In this aspect, other plant extiacte were
used as antihelminthic /n vitro, Allium sativums and Nerium oleander (Ahd- 110
Rahmarn ef al., 1998), Flemingia vesiita (Tandon 2t al., 1997).

C.m.officinalis naz a marked effect on oocyst viability, it alse affecred ihe
ability of cocyst to induce coccidiosis. Com.officinalis extract which srowed
higher activity against sporulaiion process. It has been desitoved cocves
infectivity as judged by oocyst count and score lesion of infacted rabbsiss. Couwsy
count and score lesion recorded from rabbits experimently iafecred i
Comofficinialis treated vocysts were considered as a strong indication of fw
effectiveness of this plant extract. Both oocyst count and score lesica shaowvil
significant decreased leve! compared to control positive rabbits. Simdicr da wis
obtained by previcus attempt of Yeoun and Nch (2001} when they siud .
efficacy of extracts from 15 differeat herbs on chickens infected wiihy £
oocyst, they ddicated that herb extzact of Sophora Mavescens was the
effective herb in der creasiug fevel of score lesion and oocysi

£

Giannenas e/ o/, {2003}, decieared that Oregano assential oif oxeings o0
antivoccidial effect against £.ienella, [his effect wae ludjed by come Trsiens
0CCySts exerstion

g YO I 5 B LS P
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The important facet of the present study was to investigale in vive the
therapeutic effect of C.m.officinalis extract on rabbits hepatic coccidiosis. A dose
ol 30ppm/per kg body weight of C.m.officinalis was administered to infected
rabbits, Cavofficinalis showed curative effect based on recovered oocyst count.
Our resulis were coincided with those of Youn and Noh, (2001), who proved the
therapeutic effects of the plant extract, 8. flavescens, relied on the oocyst out put.

Our observation proved that C.m.officinalis, for the first time,may be used as
a biological conirol agent against E.stiedae oocysts. Further studies are needed to
isolate the different effective fractions of C.m.officinalis and evaluate its curative
effect on other protozoal agents,
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