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ulollo|7} EAFe)] 19F, 24HF} 7YUH] I 40mge] testosterone propionate(TES) HEx 0.1mle}
dexamethasone(DEX)& 8w HER ¥, 14Ul E tenellad] 2 2AAE 10072 HIAI 25 F, 94 E
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FHAE h=Fo| 318.4gv vlslod, 5o WHAgF FAHFFL 288.6gol L, TESFA iz 312.6g0| 2
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Introduction

Avian coccidiosis is responsible for substantial losses
to the poultry industry in various countries of the
world including Korea. For the control of avian coc-
cidiosis, numerous anticoccidial drugs have been de-
veloped and used. Among the anticoccidial drugs, po-
lyether ionophorous antibiotics have mainly been used.
Although those drugs are very effective for the pro-
tection from avian coccidiosis, there has been some
problems in the use of the anticoccidial drugs. One of
them is the emergency of the drug resistant strains
accrding to the continuous use or misuse of the drugs.
Then, the development of ncw‘drugs and rotation

programs in the use of the drugs were demanded. In
other hand, the anticoccidial feed additives increased
expenditure of poultry products the drugs or an-
tibiotics would reside in poultry product and these
residual drugs may have a harmful influence to the fi-
nal consumer, the human being. Therefore, the en-
forcement of the regulations of the anticoccidial drugs
should be strengthened gradually. For the safe and
economic control of avian coccidiosis, we are con-
cerned about the development of vaccine. Dickinson
et al® carried out the initial study of coccidial im-
munity with E tenella, E acervuling, E maxima, E neca-
trix and E praecox. Rose' also reported about the im-
munity and the prospects for prophylactic im-
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munization and Rose and Hesketh' studied the im-
munity to coccidiosis. Long and Millard”, and Long
et al"* studied the immunization of young chicken in
farms. The possibility of vaccination to the avian coc-
cidiosis has been also studied by other scientists. In re-
cent, the development of avian coccidial vaccine is ac-
complished by two methods; genetic engineering tech-
nology and avirulent coccidial oocysts. Danforth and
Augustine carried out the method of genetic en-
gineering technology with recombinant DNA tech-
nique by Escherichia coli, but this inmunogen was es-
timated to be no-effect. The other was the use of
avirulent coccidial oocysts with the precocious line
and the application of y-irradiation methodology.
Many scientists studied on the precocious line to im-
munogen of avian coccidiosis. Youn et al**** reported
the effects of y-irradiation from Cobalt-60 on patho-
genicity and immunogenicity of E tenella.

On the other bhand, to study immunogenicity on
the chicken treated with chemicals or hormones to E
tenella, many scientists applied some drugs, such as
dexamethasone, cyclophosphamide, cyclosporin, tes-
tosterone propionate and so on®”3%10HBISIS2 - Adamg!
reported the investigation with dexamethasone of the
processes which have shown moderate immunity
against the nematode Haemonchus contortus in sheep.
The effect of immunosuppresson with cyclophosphamide,
cyclosporin or dexamethasone on Salmonella colonization
of broiler chicker was reported by Corrier et al*. The ef
fect of dexamethasone-induced immunosuppression on
the development of faecal antibody and recovery from
and resistance to rotavirus infection was reported by Old-
ham and Bridger®. Therefore, we thought that dex-
amethasone and testosterone propionate were very ef-
fective to evaluate the pathogenicity and immunogenicity
of E tenella on chicken. So that, in this study, to evaluate
the humoral and cellular immunity of chickens againnst
E tenella, and to evaluate the immunosuppressive activity
of testosterone propionate and dexamethasone to chick-
ens, we investigated the effects of those drugs on the
hemagglatination inhibition(HI) tters against Newcatsle
disease, the pathogenicity and immunogenicity of E tenel-
la.

Materials and Methods

Eimeria tenella : A reference stock of E tenella was
provided from the Protozoology Laboratory of the
USDA and oocysts propagated in the specific patho-
gen free(SPF) chickens were used in this experiment
on the drug efficacy. The oocysts were preserved in 2%
potassium dichromate solution to be sporulated and
in a refrigerator(2-5C) undl used. It was used to in-
vestigate the drug efficacy by comparison of the sur-
vival rate, body weight gain, the weights of the bursa
of Fabricius and thymus, and the lesion score.
Oocysts of E tenella were infected two times, such as
immunization(VAC) with 100 oocysts/chick at 2
weeks old and challenge(CHA) with 1X10° oocysts/
chick at 4 weeks old.

Drug and hormone : In order to suppress the
humoral or cellular immunity, 0.1ml/chick of
dexamethasone(DEX) and 40mg/chick of tes-
tosterone propionate(TES) were administered at 1-, 2-
and 7-day old, respectively.

Vaccination of Newcastle disease(ND) : In order
to prevent the emergency by Newcastle disease and
evaluate the humoral immunity to experimental chick-
ens, all birds were vaccinated with ND oil-emulsion
vaccine at 2 -weeks old.

Experimental animals : One hundred and eighty 1-
day old broiler chicks(AboAcer) of the same numbers
of sex were used for the experimental animals. They
were reared 15 chicks per group in cage.

Experimental feed : Experimental feed is manufac-
tured for early broiler without anticoccidial feed ad-
ditives at Kun-Kuk feed manufacture company and its
composition followed the commercial chicken pro-
duction manual. Feed and water were administered at
liberty.

Distribution of experimental groups : Experimental
groups were distributed 12 groups and each group
was composed with 15 chicks, such as DEX-V & C
(VAC and CHA), DEX-VAC, DEX-CHA, DEX-
CON, TES-V & C, CON-VAC, CON-CHA and
CON-CON groups(Table 1). DEX, TES and CON is
the groups treated with dexamethasone and tes-

tosterone propionate, and not-treated, respectively.
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Table 1. The scheme of experimental groups

Number Items of investigation**
Group* of DEX TES VAC CHA —mmmMm™8Mm™™™ —
chicks SR BWG LS W of FB&Th
DEX-V&C 15 yes non yes yes yes yes yes yes
DEX-VAC 15 ” ” ” non ” ” ” ”
DEX-CHA 15 ” » non yes ” ” » »
DEX-CON 15 ” ” ” non ” » ” ”
TES-V&C 15 non yes yes yes ” ” » o
TES-VAC 15 ” ” ” non ” ” » »
TES-CHA 15 ” ” non yes ” ” » ”
TES-CON 15 ” ” ” non 4 ” ” ”
CON-V&C 15 non non yes yes ” ” ” »
CON-VAC 15 4 ” ” non ” » ” »
CON-CHA 15 ” ” non yes ” ” ” ”
CON-CON 15 » ” » non ” ” ” ”

* : DEX; dexamethasone(0.1ml/chick at 1-, 2- and 7-days old), TES; testosterone propionate(40mg/chick at 1-, 2-
and 7-days old), V&C; immunization(VAC; 100 oocysts/chick at 2 weeks old) and challenge(CHA; 1X10°

oocysts/chick at 4 weeks old), CON; control.

**: SR; survival rate(%), BWG; body weight gains, LS; lesion score, W of FB&Th; weights of the bursa of Fabricius

and the thymus.

VAC is the groups immunized with 100 oocysts/
chick of E tenella. CHA is the groups challenged with
1X10° oocysts/chick of E tenella. Two chicks of
DEX, TES and CON groups were autopsyed at 1 day-
and 2 weeks old, respectively. Three chicks of each
groups were autopsyed at 3 and 5 wecks old,
respecively and all chicks remained were autopsyed at
6 weeks old.

Hemagglutination-inhibition(HI) titers of antibodies
for Newcastle disease : HI titers were detected by
the method of Beard et al>HI titer was estimated
from 10 birds per each experimental group at 1-day
1-, 2-, 3-, 4-, 5-, 6-week old.

Degress of the pathogenicity of experimental Eim-
eria tenella : Survival rate; The survial rate was es-
timated that the number of survival chickens was di-

vided by the number of initial chickens except ac-
cidental dead chickens. Lesion score; The lesion score
of each group was investigated according to the
method suggested by Conway* at the 7th day after im-
munization and challenge. Body weight gain, feed
conversion rate and weights of the bursa of Fabricius
and thymus; The body weight gain, feed conversion
rate and the weights of the bursa of Fabricius and
thymus of the chicken in each group were in-
vestigated at the lst and the 2nd week after im-
munization and challenge.

Statistical analysis : The results of body weight
gain, the weights of the bursa of Fabricius and
thymus, and lesion score were analyzed by Tukey's

studentized range test.

— 340 —



Results

HI titers of antibodies for NDV : In Newcastle
disease, the antibody titers of the group treated with
TES were higher than those of the groups treated
with DEX and CON group during 3 to 6 weeks
(Table 2).Survival rate : The survival rates of TES-
CHA(61.5%) and TES-V&G(83.3%) groups were low-
er than those of all of the other experimental groups.
Those of the other groups were 100%(Table 3).

Lesion score : The lesion score of TES-CHA
group(4.00) was the highest of all experimental
groups. Those of DEX-CHA and CON-CHA groups

were 2.80. Those of DEX-V&C and TES-V&C
groups were 2.40. On the other hand, those of the
other gruops were zero(Table 3).

Body witht gain : The body weight gains of TES
groups were lower than those of DEX and CON
groups at the 1st and the 2nd week after im-
munization of 100 oocysts/chicken of E tenella. Espe-
cially, those of TES-immunized groups were the
lowest of all experimental grups. Those of TES
groups were lower than those of DEX and CON
groups at the st and the week after challenge with
1X10° oocysts/chicken of E tenella. Especially, those
of TES-immunized and challenged groups(TES-V&C,

Table 2. Antibody titers against Newcastle disease to chicken treated with dexamethasone and testosterone propionate

Group 1 day 1 week 2 week 3 wecek 4 week 5 week 6 week

DEX 38+045 224084 1.0°+050 23+067 29°+091 3.4°+1.05
TES 54+1.10 341055 2.84+0.45 20'£047 2.6+£097 32°+1.15 4.5°1+0.76
CON 38+1.10 18+0.84 1.3°+048 20050 23°+072 3.0°+1.15

a and b values with different superscripts differ significantly(p<0.05)

Table 3. The survival rate and the lesion score of the chicken treated with dexamethasone and testosterone pro-

pionate

Group™* Survival rate(%) Lesion score
DEX-V&C 100 2.40°+0.55
DEX-VAC 100 0.00°+0.00
DEX-CHA 100 2.80°+0.00
DEX-CON 100 0.00°+0.00
TES-V&C 83.3 2.40°+0.89
TES-VAC 100 0.00°+0.00
TES-CHA 61.5 4.00°+0.00
TES-CON 100 0.00°40.00
CON-V&C 100 2.40°4+0.55
CON-VAC 100 0.00°+0.00
CON-CHA 100 2.80°+0.45
CON-CON 100 0.00°+0.00

*: DEX; dexamethasone(0.1ml/chicken at 1-, 2-, and 7-days old), TES; testosterone propionate(40mg/chicken at
1-, 2- and 7-days old), V&C; immunization(VAC; 100 oocysts/chicken at 2 weeks old) and challenge(CHA; 1 X

10° oocysts/chicken at 4 weeks old), CON; control.

a, b and c values with different superscripts differ significantly(p<0.05).
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Table 4. The body weight gains of the chicken treated with dexamethasone and testosterone propionate

After immunization

After challenge

Group™
1 week 2 week
DEX-V&C 195.3* + 2032 507.4* + 42.12
DEX-VAC 1899* + 17.88 4904° =+ 56.14
DEX-CHA 198.3*° + 16.79 467.8° + 42.03
DEX-CON 201.5* + 15.50 538.8° + 57.36
TES-V&C 67.6° + 3044 202.3* + 86.25
TES-VAC 61.6° + 2827 189.6° + 7126
TES-CHA 82.2° + 2801 244.2% + 77.53
TES-CON 66.1° + 26.68 260.4° + 53.16
CON-V&C 189.9° + 16.34 511.0° + 54.11
CON-VAC 1919 + 1831 456.8° + 47.21
CON-CHA 2009* + 21.72 518.8° + 54.54
CON-CON 162.1* + 23.18 457.7* + 56.68

1 week 2 week
2949° + 9538 577.1% + 13597
4173 + 4943 7451® + 81.75
2932° + 86.88 664.1% + 197.02
4450° + 5998 759.4™ + 127.05
19777 + 97.81 3604° + 63.84
254.0° + 92.84 5452° + 147.93
232.5 + 107.31 3995 + 91.24
3126° + 3740 6527 & 5071
2886 + 59.58 468.3° + 67.69
380.6° + 61.05 722.0® + 12889
3184° + 6381 6599° + 8343
3934* + 71.03 789.1° +

131.01

*: DEX; dexamethasone(0.1ml/chicken at 1-, 2-, and 7-days old), TES; testosterone propionate(40mg/chicken at
1-, 2- and 7-days old), V&C; immunizaiton(VAC; 100 oocysts/chicken at 2 weeks old) and challenge(CHA; 1 X
10° oocysts/chicken at 4 weeks old), CON; control.
a, b ¢ and d values with different superscripts differ significantly(p<0.05).

Table 5. Feed conversion rate of the chicken treated with dexamethasone and testosterone propionate

After immunization

After challenge

Group
2 week 1 week 2 week
DEX-V&C 2.38 2.87 2.81
DEX-VAC 2.39 2.40
DEX-CHA 2.19 2.89 2.72
DEX-CON 2.25 2.36
TES-V&C 3.85 3.46 3.43
TES-VAC 2.86 2.80
TES-CHA 2.59 3.63 3.46
TES-CON 2.69 2.70
CON-V&C 2.40 293 3.05
CON-VAC 241 248
CON-CHA 2.09 2.90 2.74
CON-CON 2.15 227

*: DEX; dexamethasone(0.1ml/chicken at 1-, 2- and 7-days old), TES; testosterone propionate(40mg/chicken at
1-, 2- and 7-days old), V&C; immunization(VAC; 100 oocysts/chicken at 2 wecks old) and challenge(CHA; 1X
10® oocysts/chicken at 4 weeks old), CON; control
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Table 6. The weights of the bursa of Fabricius and the thymus in the chicken treated with dexamethasone and tes-

tosterone propionate

Fabricius bursa(g) Thymus(g)
Group*
4 week 6 week 4 week 6 week
DEX 0.868°+0.163 1.828°+0.417 0.218*+0.076 0.573°+0.366
TES 0.170°+0.207 0.643°+0.283 0.056"+0.024 0.190°+0.040
CON 1.225°+0.087 1.798°+0.395 0.210°+0.034 0.317°+0.081

*: DEX; dexamethasone(0.1ml/chicken at 1-, 2- and 7-days old), TES; testosterone propionate(40mg/chicken at

1-, 2- and 7-days old), CON; control.

a, b and c values with different superscripts differ significantly(p<0.05).

TES-VAC and TES-CHA) were lower than those of
not-challenged DEX and CON groups(DEX-VAC,
DEX-CON, CON-VAC and CON-CHA) at the Ist
and the 2nd week after challenge(Table 4).

Feed conversion rate : The feed conversion rates
of TES groups were higher than those of DEX and
CON groups at the 2nd week after immunization of
100 oocysts/chicken of E tenella. Especially, those of
TES groups were higher than those of DEX and
CON groups at the 1st and the 2nd week after chal-
lenge with 1X10° oocysts/chicken of E tenella. Espe-
cially, those of TES immunized and challenged
groups(TES-V&C and TES-CHA) were the highest
of all experimental groups. Also, those of challenged
DEX and CON grups(DEX-V&C, DEX-CHA, CON-
V&C, CON-CHA) were higher than those of not-
challenged DEX and CON groups(DEX-VAC, DEX-
CON, CON-VAC and CON-CON) at the 1st and
the 2nd week after challenge(Table 5).

Weights of the bursa of Fabricius and the thymus
: The weights of the bursa of Fabricius and the
thymus in the chicken of the group treated with TES
(0.170, 0.643, 0.055 and 0.190g, respectively) were
lower than those of the group treated with DEX(O.
868, 1.828, 0.218 and 0.573g, respectively) and
CON(1.225, 1.798, 0.210 and 0.317g, respectively)
groups at 4 and 6 weeks old. The bursa of Fabricius
and the thymus in the chicken of TES groups were
severely atrophied in the comparison of those of DEX

and CON groups(Table 6).

Discussion

In general, the HI titers for ND virus was about 5.
Olog, at 3 to 4 weeks after immunization with ND oil-
emulsion vaccine®. In this experiment, the HI titers
were 3.0-4.5log, at 4 weeks after immunization with
ND oil-emulsion vaccine. The HI tters of DEX and
CON groups were lower than that of TES group. We
anticipated that the HI titer of TES group was very
low, but this result differed from our anticipation. We
anticipated that the chicken treated with them was
very immunosurppressd during experimental period.
In the chickens treated with testosterone propionate,
the bursa of Fabricius and the thymus were atrophied.

In this experiment, the resistance to the pathogen
of the chicken treated with testosterone propionate
were reduced, so that the survival rate of TES-CHA
and TES-V&C groups were lower than those of other
groups. Also, the lesion of the ceca in the chicken of
TES-CHA and TES-V&C groups were severer than
those of the other challenged groups. But, dex-
amethasone had not influence on the pathogenicity of
E tenella to the chicken. The body weight gain of the
chicken treated with testosterone propionate was low-
er than those of control or dexamethasone treated

groups. Testosterone propionate suppressed the de-
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velopment of the immune organs and reduced the
body weight gain, so the body weight gain was very
low. The weights of the bursa of Fabricius and
thymus in the chicken treated with testosterone pro-
pionate was lower than those of control and dex-
amethasone-treated groups. The immunizaton of
small number of oocysts, such as 100 oocysts/chicken,
was not made an offer of resistance against E tenella
in all experimental groups. It was the same as that the
previous report of gamma-irradiated experiment’'”,
The size of the bursa of Fabricius in the chicken of
TES groups were very atrophied, but those of DEX
groups were not changed. The size of the thymus in
the chicken of TES groups was very atrophied. In this
experiment, the inoculum of E fenella was very low
pathogenic, so that the body weight gains of chal-
lenged groups were reduced only small amounts.
Visco™ reported that testosterone affected the weight
of the bursa of Fabricius and infection of E tenella.
Corrier et al’, Larsson'', Oldham and Bridger'® reported
that dexamethasone induced immunosuppression,
but it was not induced in this experiment. The skin
and muscle of the chicken treated with dexamethsaone

were very soft.

Summary

To evaluate the pathogenicity and immunogenicity
of Eimeria tenella to the chicken treated with
dexamethasone(DEX) and testosterone propionate
(TES), we administered 0.1mi/chicken of dex-
amethasone and 40mg/chicken of testosterone pro-
pionate at 1-, 2-, and 7-days old, respectively. We also
immunized with ND oil-emulsion vaccine at 2 weeks
old. After that, we immunized and challenged with
100 and 1X10° oocysts/chicken of E tenella at 2 and
4 weeks old, respectively. And then we investigated
the HI titers for ND virus, survival rate, body weight
gain, lesion score and the weight of the bursa of Fa-
bricius and thymus. The titers for ND virus in the
groups treated with TES were higher than those in
the groups treated with DEX and CON during 3 to 6
weeks. After challenge, the survival rate of tes-

tosterone  propionate treated-challenged(TES-CHA)
and TES-immunized and challenged(TES-V&C)
groups were 61.5 and 83.3% and those of the other
groups were all 100%. At 1 week after challenge, the
lesion scores of TES-CHA group(4.0) was the highest
of all experimental groups. Those of DEX and control-
challenged(CON-CHA) groups were 2.8, and those
of all V&C groups were 2.4. During 1 and 2 weeks
after immunization, the body weight gains of TES
groups were severe low(61.6-82.2g and 189.6-260.
4g). During 1 and 2 weeks after challenge, the body
weight gains of all CHA groups were lower than
those of not challenged groups. But, those of all VAC
groups were not different from those of not im-
munized groups. At 4- and 6-weeks old, the weight
of the bursa of Fabricius and thymus in the chicken
of all TES groups were lower than those of all control
(CON) and DEX groups. Therefore, testosterone pro-
pionate acted as immunosuppressive drug. Also, it was
thought that the chicken affected a little humoral im-
munity to E tenella.
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