(F4h st $24% H5% 276-283H, 1975)

Yoy ooy AREICKT B EY & RROREE
o NTH F VR NEHE E DBER

IIl. Eimeria maxima BEsH X O E. necatrix gL

K 54

n a B #

U RNERRAERAIRT Y - X

(BR504E5 A 2 0 R

*

EE LI BT BT 7 VO T MENREIRDER
R T2ERHY 2B DD, ERENOEHTT,
RYER L RAR B2 ICEX CRERTREI, BA
DEER VAL VR VEEDAZ =V DODRES
MEIRF Lz,

Bz (&R, 1975a) TRIEICBT 5 Bk
RO LB Eimeria acervulina ¥, JRFEMED i@
E. tenella 7N Fh DE—FRRLLOHBHA IOV THRE
L7-. B (&) A, 1975b) TiXEFMal D%\l
FOBREBPDH ATV TRE L,

AEZRE O/ TR (Oikawa et al., 1974)
224% % K5 B E. maxima ¥11%0 E. necatriz O
WHRICOWWT, 712 3L RRORI 21T 270 THET
5.

il

PHBLUVAE

FIUFT CEMEER LIc2 7 v VU AT Y —DHA
V&Y LM %% (HAR#K) T, 10 Ag0L0k
FRESPF oMz, FEIRRREREAR KK Ro
FERERMF v 77— N5 27

BB EIIRE25+2°C, WE40—60%IZ2ZH L,
IRERIC S F Y = — Ui L,

JRIFRIL Eimeria maxima ¥ E. necatrix %\
fo. WTFRLENEREHERBL LV D5E507)
DT, EROWEE 5 1F¥, Y cHRELb0TH
27z,

WL b SHEOREMRERE L. T4bb,
HRgRO 1 ERSE: (1B M), RiEMED 1R
1EEGe % 5 A RRERIC B (RERYY, BIUHE

B IERE S5 B GERRYL) Thok, ThEh
DBGRERIC 3 — 4 BB ORI AT THEThE
NI0BEZEE L7c (Table 1), Zhic MRy REEE
1R 72,

BEERLE OB AT, BETEROAAVATELHR
TRV RTEEE O R (Paired feed) @MU, BEar
BOAEMNZTELEY, 1EPBKIMRIZND X
Lic, BEIENHHHSICIHBICLY, BRENE
BBz bNicA AV R MREEH L,

BEIIMBYEL4A £ TIT ok, BHRERIEEOM
WRaeFEL L, E maxima BYz L B¥0E6E, E. neca-
triz YT X 2 MMEOREBEL BT, Hie, R
Bridkl, REREEH L, FEHERET, SUkE
Az, EEAEGNC, ZhEh 2 BEICRIE LT,
fABlER# (Feed conversion ratio) (XfRBHERE &
BWAEOhRT, HECI VRO EhoFFTA T
#t#FE L, Patent period DHEHFIZELg FOAFY
Z Mk (OPG) %4 HMIE L7z,

B &

E. mazxima JRYIC 1T B HIRE OPEM O3 X 13k
BT BEAICH Y, BRI X BIEL
{tphote, Fie, BEREN5 X105 fE/PILIT Tk
BB 22 H>27z (Table 2),

E. necatriz [RGB HHEMEOPRM OIR T B X T
FOPIEF R AT 5 2%, Bkt LR
H i, 1RGO BN EB X O & Y 58 <
Hbhiz (Table 2),

HERICE 2 2 BB EOBYLOSA & bIicRY:
¥z ko TR S h BN 2T (Fig. 1),

YL O ER R BN FTEHE R R 72 & DN Sk & IR E

(22)
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Table 1 Design for the experimental infection with
Eimeria maxima and E. necatrix in chickens

Number of oo-

Mode of Group : .- Total number of oocysts
infection No. cy(s/tcshixéll;)/f;;l;)ted Repetition infected (/chick/ days)
M-1 4X108 1 4Xx103
Qral1 2 2x10¢ 1 2X10¢
5 infection 3 1% 108 1 1x105
3 4 5X 108 1 5X 105
=
: Oral 5 4x103 2x%10¢
§ repeated 6 2% 104 5 1x105
§  infection 7 1% 10 5 5X 105
= Feed added 8 4x1038 5 1.8X104
successive 9 2X10¢ 5 0.9X 105
infection 10 1x105 5 4.1X 10
N—1 4102 1 4x102
O.ral1 2 2x108 1 2x103
£ hfection 3 1x10¢ 1 1x10#
g 4 5% 104 1 5X 104
=
- 0 5 4x102 5 2X103
] ral
g repeated 6 2x108 5 1X10¢
§  infection 7 1x10¢ 5 5% 10¢
“ Feed added 8 4x10 5 2% 108
successive 9 2X1038 5 1x10¢
infection 10 1x10¢ 5 5% 10¢
Remarks. a) : Total number of oocysts infected was calculated from food intake.

LOBRERIRT S L Fig. 2RI Th3, W
e DICHIRSEES « 6 BIZE LOEEIN A bh, KRt
BRI X 5HBOE LT L &R LK, % U THIRYA
148 % T3S REE & FRREE & ClcEE L.

PRGLA 14 I BT 5 47k v T OFRHERE L ik
ER I UfEERZK S Table 3izr+, E. maxima
B I AR L DICHAE IIAEHEREICEITL, R
BORENE L0, FRERPIAR & b ICHBEE
23 LIN10% i Tho7eny, HHCERA bR
Vo)l

)5, E. necatriz RRY:TiRIMAE I FEHERRICT
1TET, TORGEIFEREREOE L 2> TREN
7o, FRMERF ORGSR DO LI AHAT LT,

E. mazxima ¢ 4 X103 R TEEVEIR D A & #E{E
ENEECMH SR L5, EREZHD SV RY
I h DT ThoA, IS EEDRYBIL5 X100
AU EELE LTS, L2 TESER LI L DRy

BOWNI00E LBz 5 2 L HERISh s, hizxL
T, E. necatriz ® 2 X103 {HERLLTITIF L A £ EER
ThHDH, ZO5EORYGITIRERFLH5h, 256
DBYTIIAFIPEFE L7z (Table 1, 2). ZozZ kb
LRI DB E TICET 2Bt v 2 VoI
E. maxima TJE L, E. necatrix TH\Z LAIREN
7.

E. maxima ®» OPG fHOHER T RYkE, YR
CELVEZAONT, FE—ED ¥ -V &R,
PRRREHE 6 B VAT A b0 Sl RN EDHh, Lk
OPG fEZAEICHY Li<h3, 1011 BIcEOE L 29
DR % L 5 —letE R L. (Fig. 3).

E. necatrizx TIIOEG% T HE Y A4 2 + 0Bkt
PERD bhT=h OPG fEiz —ED Hmi: 3o bh¥,
Patent period 3EHERYETIZ 1Bl E 7213 RKBRRGLIC H
LERAER Sh3HATH e (Fig. 3),

(23)
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Table 2 Mucous feces (M— 1 ~10) and bloody feces (N— 1 ~10),
and number of death in chicken coccidiosis

Group Dfiys after the initial infection Nu?ber
No. 3 4 5 6 7 8 0 11 12 13 14 death
M— 1 - - + + + - — - - - - 0/8
2 -+ 4+ ++ ++ + — - - - = 0/8
3 -+ 4+ FH+ S+ o+ - - - = = 0/8
4 - + 4+ A+ ++ + - - - - - 0/8
5 - - + ++ + - - - - = = 0/8
6 -+ + 44+ A+ + - - - - = 0/8
7 - 4+ 4+ 44+t 4+ + - - = = 0/8
8 — — ++ + - — - 0/8
9 - - + 44+ 4+ o+ - - - - = 0/8
0 - + + 44+ A+ S+ + - - - = 0/8
N—1 - - - - - - - - - - = 0/8
2 - = - + — ~ — - - - = 0/7%
L ++  +4++ _ . .
+ o a ++ 2/8( 25%)
4. - - o+ Ty - - - - 6/8( 75%)
5 - - - - - - - - - - - 0/8
6 - - + + + - - - - = 0/8
7 - = = 44+ TET G 8/8/100%)
8 - - - — - - - - 0/8
9 - - - - + + + + - = - 0/8
L S A ST S 8/8(100%)
Remarks. M— 1 ~10 and N— 1 ~10: See Table 1.

a) : One chick died of an accident.

z B

E. maxima BRI BT 2RBYEA AV A ML RIFO
R L OBRIC2V TV 22 0@ERH B, 5X10°
BRI X 0 30%2EFE L, AEBINIE LLIHEh
55, 1X105 ATIEELVCEEIED hARVLETS
4 ® (Brackett and Bliznik, 1950), 63E& D) iz
5% 105 [ERRGL & &5 L THRSAEEIMBINEZD b5 25,
BH X2 LT 5 b0 (Long, 1959), 1 X105 {Ek
Yo G EEEIR R\ RYL 5 « 6 HARICHEEE L HUKE
NENZERGSERO40% B X U20%EECKTT 5
L4540 (Reid and Pitois, 1965), 5 X104 {HmkY:
THAECE LWIHIrE» NS L35 LD (Step-
hens et al, 1967) % ThH 5,

LHL, Thb0HEZT_TLIEREOHRETHS

(24)

b, BRI S BRI LIER L OBfRIcOWT
+okiERE BExve. 22T, BELIHIAH (&
J -1\, 1975a) L[REIERD EEREHE O b IR 2
z 1.

E. mazxima 5 X105 {HALLT D RRYL I3 8EFEHI1L 7
<, 4 X103 ELL EORGEIC X Y BEED Pt L 85 E
OWHFIDFRD Htz, FEROIE S 1TRYARRIc X s e
X vb, FHO5 HEORBREREKC X5 BE E LH>
7o, Thik E. acervulina JEYeR X O E. tenella XYL
TRD LN LRROER TH Ok, i, IEEIZH
EHERE OE iz BT % (Siegmann, 1960 ; Reid
and Pitois, 1965) 7217 T/i <, FABRERKRELLRB
&, RYARHTERY BB I LI12% B\ (Table
3) T LERBC X VBED D DOEREROBINAEIMET
TBZ L EHREEL LD TH B,
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Remarks. M-1~10 and N-1~10 : See Table 1.
Fig. 1 Changes of body weight in chicken coccidiosis
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Fig. 2 Relationship between food and water intake and body weight gain in chicken coccidiosis
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Table 3 Total food intake and body weight gains in survivours during a
period of 14 days in coccidiosis

Group Total food intake Body weight gains Food conversion
No. (g/chick/14 days) (g/chick/14 days) ratio
M-1 255( 85%) 93+23a) ( 72%)* 2.7(117%)
2 227( 76) 89+21( 70)%** 2.6(113)
3 218( 73) 82+33( 64)** 2.6(113)
4 224( 75) 88+10( 68)** 2.5(109)
5 248( 83) 101+26( 78) 2.5(109)
6 215( 72) 89+24( 69)** 2.5(109)
7 203( 68) 75+35( 59) ** 2.4(104)
8 215( 72) 82+23( 64)** 2.7(117)
9 226 ( 76) 83+22( 64)** 2.6(113)
10 193( 65) 73+21( 56)** 2.7(117)
N—-1 306(102) 141+21(110) 2.2( 96)
2 288( 96) 131+11(102) 2.2( 96)
3 223( 75) 77+23( 60) ** 2.9(126)
4 163( 55) 34 ( 26)** 4.8(209)
5 290( 97) 135+23(105) 2.1(92)
6 280( 94) 117+20( 91) 2.4(104)
7 - - -
8 320(101) 138+26(107) 2.2( 96)
9 260( 87) 107+20( 83) 2.4(104)
10 —_— —_— —_—
Control 299 (100) 129+22(100) 2.3(100)
Remarks. M—1 ~10, and N— 1 ~10: See Table 1.

* and
control, respectively.
a) : Mean+standard

E. necatrix RYIFEMEOPRM & & LI $ERRHIN %
wZ bR LESE 7 VYT AEL LTRA
BRTW5, EBRMICY 3B L FIC 2.5X10¢ fERRY:
XHB L8T%MEIEL, 4SO Fic 1.8X104, 3.7
X104, 7.3X10% 1.5X10° % RS ¥ B L ZhFh
8, 75, 85, 61%FER.+5Z L& (Brackett
and Bliznick, 1950), %7z, 2 X104 {HEYLT70%, 6
X10* ERYL TL00%HEFE T % L\ 5 # 4 (Hein, 1971),
bz, 1 X10° fERYL T 25%$E5E T 2 N TR b F D f
BHERER & SUKBRITEGSA% 6 - 7 HICHHREED20% % T
KT+ % (Reid and Pitois, 1965) r &h 5.

E. necatriz BHDOWHETH 1 BIRGLDBE DL\,

RBERYDF L LTIk 5 X108 8% 4 [BIRIEH I K
L723R& 0 FEHERE 35 X O HEEMH O 81X 2 X
104 A 1 BRI L W $HRETH B L Eh b (Michael

deviation

** : Significant difference at 5 and 1 % level

from

and Hodges, 1972), EHEOLORBETL, F—RYes
1ETRPE S FEOHN, Zhi b R TRE
b 5 WIZERE IO S ETHA X D BIREEIR, B
EIHEIL bici HbhTws (Table 238X U3),
Zhix E. necatrix B BVTIX, E. acervulina,
E. tenella (F)Vl - JIlA, 1975 a) BX W E. maxima
(Table 3) IZHA~TRYEARNOFEN iR HRb
w5,

E. necatriz Z/NED EE O TEICHT THAL,
BMeHifiie EOREERT 5 L b, BEDDORE
Fle L ORINEEIC T 2 BT VW THEHR S S, AE
B TR B R R BYIICHAT L THE < 425 & & (Table
3) BHEDORNPHEREIND,

Wiz, AF VA NDOEENSNZ— X E. maxima T
X E. acervulina B XN E. tenella (J¢)I| « JIIA,

(26)
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Fig. 3 Changes of number of oocysts per gram of feces (OPG) during a patent period of
chicken coccidiosis

1975 a) L RRICERGeRR 2 b O RREc i L A BB
i —EDOHEMERL, HEDELBD LR, E.
maxima ¢ Patent period (33t HAR] (Levine, 1967 ;
Long, 1959) L &N TV A B AERTIEE—10 TS
v, 7= OPG fEMF &Mt THo7-. Rose (1971) ®
WETLAAY A PEAREIC R ZRT L0
2% Y, Patent period ¥ 8 HIL L TAEER L RN
RETH27-. E. maxima » OPG [H) I TH S
Z LiX E. acervulina 83X E. tenella L R5ETH
3,

)5, E. necatrix DX F* v A+ EAD NN E — U 13K
Yerk R, R TEBPEKRE L, —EDOHEMILED
g\, BRI L VLR TESE bR, BE OB
Bl anT, 2w A bREBICEATEOEE
Etsz ey, A= MFA FORFHC LD TEIR
FlthrELbLRB.

E. maxima L E. necatrixz 1%L biz /MNBIT HEL
TR 2 RIS 525, AERORBER L USRI
(Davies, 1956 ; Davies et al., 1963 ; Hammond and
Long, 1973 ; Kheysin, 1972 ; Levine, 1976 ; Long,
1959 ; Pellérdy, 1965 ; Scholtyseck, 1959 and 1963)

NHLROBRBRERE DT NS,

1) GEROE D BVREE] (E. maxima: HA—r T
=———oFE. necatrix: ¥ I =—)

2) FERORLIRGERIC 3817 % MERFAF AR
(BRI EA B —REETOEARE)

3) FEHI DEFHIEH D E TORPEAA VA MO
#PH (4 X10% AT 5 X10° PLE ¥ ¢T 100 f5LL 1
—2 X103 225 5 X10% F TT254%)

4) GEROKM (EEWME, E. acervulina 1z FEPL
—— kR IR L B8, E. tenella \ZHHEI))

5) JEROEEICHET 2 BER (BREREK
& YRR

6) AAVANEEDO S F—v (BRI TTIENE,

R

b bLEEDR PR —RERN THE OREEOE
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#® Eil
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2, R OEE L E. maxima <55, E. neca-
triz TRRMLB DI, ThbL, #ETER—RK
LR E 1R CRESEBADHEN, Thediior
S0 TR E T RN RN L Gl I B S B 7
BA XV BEERR X UEEER ZR»2 7,

IR OERH 2 52 EFTIRETDHRLEAF VR MK
D#EHIX E. maxima Tid 4 X103 LLTFH 5 5 X105 PL
EE T 10065LL ETIEV2Y, E. necatrix 1% 2 X103
251 X105 £T, H5HETHEIDK,

E. maxima OFIRG%148 BI85 BAE TIXRK
FRE OBV IR TH 10, FARERRIC TR
B, REROEEBIRD b2z, itk E. neca-
triz [RYL T BARES X O FRERRIC R0
DICBEREFROFE LR b, 1 EREOHEIZH L
Bbhr,

FAYVAVNEEDAAE— X E. maxima T R
BB L ORIk BE—FEOEMEZRL, B
EHR\ED b, OPG HiZ et 2R Lz, ik,
E. necatrix TII—EDHEMIZED bhiero7z,

E. maxima L E. necatriz 1X & Iz ZED/NBHELN
TETHD, BE - FEFERCIELCHEEOHR DR
DT EEBELL,
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EFFECT OF MODE OF INFECTION ON MANIFESTATION OF SYMPTOM
AND OOCYST PRODUCTION IN CHICKEN COCCIDIOSIS
III. EIMERIA MAXIMA AND E. NECATRIX

HirosHI OIKAWA AND HARUMOTO KAWAGUCHI
(Aburahi Laboratories, Shionogi & Co. Ltd., Koka-cho, Shiga
Prefecture, 520-34 Japan)

Effect of the mode of infection (single, repeated or successive) with Eimeria maxima or
E. necatriz on the manifestation of symptom and oocyst production in chicken coccidiosis was
examined in the laboratory condition as a model for field infection wtih the both coccidia.

In E. maxima infection, severity of symptom and body weight gain of the host changed
in parallel with the total number of oocysts ingested irrespective of the mode of infection.
On the other hand E. necatriz caused severer clinical symptom, higher mortality and severer
retardation of weight in the single infection than in the repeated or successive infection when
the equal number of oocysts was given in the three types the mode of infection.

Feed conversion ratio in the groups E. maxima infection was about 10% higher than
that of the uninfected control, irrespective of the mode of infection and the total number of
oocysts infected. The ratio in the groups of E. mecatriz infection changed accordingly with
the total number of oocysts and the mode of infection.

The total number of oocysts which caused a slight symptom and a death ranged wide in
E. maxima (from 4X103 to 5X105, 100 times of the low dose) and narrow in E. necatriz (from
2% 103 to 1X104, 5 times the low dose). '

The pattern of oocyst production in E. maxima, in view of the change of the number
per gram of feces (OPG) and duration of the patent period, was almost uniform irrespective
of the mode of infection and of the total number of oocysts infected. This result is probably
due to ““crowding effect’’. No such an uniformed pattern was observed in E. necatriz. OPG
value of E. maxima showed two peaks during its patent period.

Although the both coccidia were parasitic to the tissue of the small intestine, remarkable

difference was observed in their host-parasite relationship.

(29)
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