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Textfigure 54

Diagram of life history of M. coturnix

Textfigure 55

Growth of M. coturnix in quial
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Takle 1.

Result of experimental infection of beetle with onchosphaeres

Table 2.
Locations of cysticercoids in D. maculatus infected with

onchospheres



Beetle Positive Negative Total No . of worms
per beetle

D. ater 20 2 22 90.9
D. maculatus 46 6 52 88.5
A. diaperinus 1 302 303 0.3
S. panicerun 0 348 348 0

T. mauritanicus 37 43 70 52.9
P. fuliginosa 0 32 32 0

No.of cysticercoid at autopsy

Beetle No, Time in Total
days Head Thrax Abdomen
10 1 0 0 5 5
10 2 0 0 8 8
10 B 0 0 7 74
10 8 0 0 6 6
10 12 0 0 9 9
0 0 35 35
)'(_ 0 0 100.0 100.0




Table 3.
Effect of concentration of NaCl solution and D.W. on the

evagination of M. coturnix cysticercoids

Table 4.

Prepatent period experimental M. coturnix infection



3

Time in mine
Solution Mo.of eysti g 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
cercoids &) 10 20 30 40 50 60

2.0NaCl 10 40 1 0 3 3 1 2 0 0 0O 00 0 0 0 9 0 0 0 0 0 0 0 0 0
1.5NacCl 10 40 01 2 1 3 0 o0 1 ©0 1 0.0 0 0 0 0 0 0 0O O O 0 0 0
1.0NaCl 10 40 0 0 O O O O O ©O0O O 00 1 0 2 0 2 1 2 0 1 0 0 0 0
0.5NaCl 10 0 6 A © 1 o0 o 0 © Z 0 0 1 © 0 1 0 0 0 1 0 ¥ o 1
D.W 10 40 00 O O O O O O O 0 0 0 0 0O 0 0 0 1 0 0 0 0 0 0
D.W 10 30 00 0 0 0O O O O O O O 0 0 0 0 0 0 1 0 0 0 0 0 O
D.W 10 20 00 0 0 0 O O O O 0O O 0O O 0 O 0 O O 0 0 0 0 0 1

4

Number Prepatent pecriod (days) Number worms
Quail No, cysticercoids at autopsy
adninistered 7 8 9 100 11 12

y & 2 + + + + + + 1
2 2 - - - - - - 0
3 5 - + o+ o+ o+ o+ 2
4 5 + o+ o+ o+ o+ o+ 1
5 5 + o+ o+ + o+ o+ 3
6 10 - - - + + + 5
i 10 - - - - - + 6
8 10 - - - + + + 4
9 20 - - + + + + 6
10 20 - - 4+ 4+ o+ 4+ 11
11 50 - -+ o+ o+ o+ 18

12 50 - - -+ o+ o+ o+ 21




Table 5.

Infection rate of M. coturnix in quails

Table 6.

Number of M. coturnix per quail through one year



Month Positive Negative Total ?:E:czfon TOt:grg:' of N;érogu:gims
75" Jan. 11 93 104 10.6 - 180 16.4
74"Feb. 12 88 100 12..0 162 16.2

Mar. 10 90 100 10.0 153 15.3
Apr. 6 93 99 6.1 108 18.0
May. 23 83 106 21.7 453 19.7
Jun. 16 36 52 30.8 406 25.4
Jul. 27 73 100 27.0 680 25.2
Aug. 19 55 74 25.0 535 28.2
Sep. 31 69 100 31.0 802 25.9
Oct. 26 67 93 28.0 570 21.9
Nov. 21 80 101 20.8 234 17,1
Dec. 23 71 94 24.5 566 24.6

No. of worms in quail

Month 5 _ 11 - 20 21 - 30 31 - 40 41 - 50 51 - 100
J°n~ *kk kk * * % *
* %
Feb. *okkkk *kkkk * %
Mar. Xk KKK * % * *
*
Apr. *% *% * %
wy‘ * %k kk ok * %k ok k ok * % k *kkk *kk &
* %
Jun. *kkkk * % * %k % * kkk
* %
Jul. KhkkkK - *kkk * *k T3
%* %k d ok k% *
Aug. kkkk *% * ok k *k RRRE
*k ok
Sep. P *kkkk *% *% *% RkRRR
Kk kk *k *
Oct. P P *kkk rRRRE
AkAKK *k
Nov- %k ok ok ok % %k %k k& * % *
khkkkkk
Dec. dkkk ok kk kK RRkRRR
Hk ok kk

Total 101 49 26 13 6 30




Table 7.

The showing periodic discharge of segments from a quail

infected with 1-2 specimens of M. coturnix

Table 8.

The showing periodic discharge of segments from a quail

infected with 4-6 specimens of M. coturnix
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Clock time

No. worms

Quail No. ¢ T g g —10 10-12 12-14 14-16 16-18 18-20 20-6 1otal at autopsy .
1 1 1 2 4 4 15 8 0 35 3 35.0
2 0 1 2 4 6 21 5 1 40 1 40.0
3 1 2 2 5 4 14 7 0 35 1 35.0
4 0 1 3 6 8 24 12 2 56 2 28.0
5 3 2 3 3 5 9 9 0 37 1 37.0
Total 5 7 12 22 27 83 44 3 203 6
X 2.5 3.4 5.9 10.8  13.3  40.9 21.7 1.5
8
Clock time B How ‘Wasiis ~
Quail No. 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-6 Total at autopsy %
i 1 o 2 3 10 58 32 2 108 5 21.6
2 0 2 2 5 13 63 25 5 115 4 28.8
3 0o 2 i 2 8 49 28 4 94 4 23.5
4 T 3 3 4 15 55 36 3 118 6 19.7
5 0 3 4 6 12 69 33 i 134 5 26.8
Total 2 @ 12 20 58 294 154 21 569 24
X 0.4 1.4 2. 3.8 0.2 51.6 27.1 3.9 24.1




Table 9.
The showing periodic dicharge of segments from a quail

infected with 10-16 specimens of M. coturnix

Fig 10.

Infection rate of cysticercoids in beetles



of Metroliasthes coturnix

.
Clocke time Ho. of =
Total worms at X
Quail No. T oTI0T 10-12 12-14 14-16 16-18 18-20 20-6 autopsy
5 3 2 ] 25 62 92 39 18 249 12 20.8
92
2 1 2 4 19 3¢ 85 58 9 216 10 21.6
3 3 4 10 30 45 96 40 12 243 13 18.7
4 4 3 9 25 58 105 32 16 252 16 15.8
5 b 3 S 1s 49 112 53 21 262 14 18.7
Total 11 14 36 112 252 490 222 76 1222 65 95.6
X 0.9 1.1 2.9 9.6 20.6 40.1 18.2 6.2 100.0 13 19.2
¢
No. of No. of No. of worms No. of worms
Beetle No. segment eggs at autopsy per beetle(%)

3 i 1 40 8 20.0

2 1 40 4 10.0

3 1 40 12 30.0

4 3 40 6 15.0

5 1 40 8 20.0

6 2 80 8 10.0

7 2 80 16 20.0

8 2 80 19 23%7

9 j 40 7 17 S

10 1 40 13 32,5

4% 2 80 12 1540

12 3 120 24 20.0

13 2 80 16 20.0

14 2 80 21 26.0

15 2 80 32 40.0

16 3 120 38 31.7

&7 4 160 22 13.8

18 4 160 36 22,5

19 4 160 25 15.6

20 4 160 19 119




Tablr 11.
Infection rate of cysticercoids in male and female

D. maculatus

Table 12.
Number of alive and dead cysticercoids recovered in

D. maculatus 20 days after infection
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FEMALE MALE
Month Beetle No. Positive No. of worms Beetle No. Positive No. of worms
per beetle per beetle
Jan 1 0 0 0 0 0
Feb. 20 6 30.0 8 1 12.5
Dec. 22 10 45.5 9 9 0
Apr. 52 6 11.5 18 3 16.7
May 72 43 59.7 16 8 50.0
Jun. 30 11 36.7 16 6 37.5
Jul. 45 28 62.2 13 6 46.2
Aug. 65 33 50.8 7 4 §7.1
Sep. 55 21 38.2 6 2 33.3
oct. 48 17 35.4 9 3 30.0
licv. 7 5 71.4 3 2 66.7
Dec. 4 3 75.0 0 0 0
X 421 183 43.5 105 35 33.3
Beetle Nc, Recovered No. Alive No. Dead No. Dead rate
1 8 8 0 0
2 4 4 0 0
3 12 12 0 0
4 8 8 0 0
5 10 10 0 0
6 5 5 0 0
7 4 4 0 0
10 10 0 0
9 14 14 0 0
10 6 6 0 0
Total 81 81 0 0




Table 1.5.
Number of alive and dead cysticercoids recovered in D. maculatus
- e ———

30 days after infection

Table 14.
Number of alive and dead cysticercoids recovered in D. maculatus

50 days after infection
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Beetle llo, Recovered No. Alive No. Dead No. Dead rate
1 6 6 0 0
2 8 8 0 0
3 10 10 0 0
4 4 4 0 0
5 8 7 A 125
6 5 5 0 0
7 12 12 0 1
8 6 6 0 0
9 3 3 0 0
10 5 5 0 0
Total 67 66 3 S
14
Beetle lo, Recovered No. Alive No. Dead No. Dead rate
i b 3 3 0 0
2 11 11 0 0
3 7 7 0 0
4 8 8 0 0
5 12 12 0 0
6 16 16 0 0
& 5 5 0 0
8 8 8 0 0
9 10 10 0 0
10 6 6 0 0
Total 86 86 0 0




Table 15.
Number of alive and dead cysticercoids recovered D. maculatus

60 days after infection

Table 16.
Number of alive and dead cysticercoids recovered D. maculatus

100 days after infection
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Beetle Ho, Recovered No. Alive No. Dead No. Dead rate
1 12 11 1 0.9
2 5 5 0 0
3 8 8 0 0
4 4 4 0 0
5 11 11 0 0
6 10 10 0 0
7 8 8 0 0
8 i / 7 0 0
9 5 5 0 0
10 9 9 0 0
Total 79 78 i g 1.2
16
Beetle lo, Recovered No. Alive No. Dead No. Dead rate
1 10 10 0 0
2 4 4 0 0
3 7 7 0 0
4 7 6 il 14.3
5 6 6 0 0
6 8 8 0 0
7 12 9 3 25.0
8 S 5 0 0
9 9 4 1 11.0
10 6 6 0 0
Total 74 69 5 6.7




Table 17.
Number of alive and dead cysticercoid recovered D. maculatus

120 days after infection

Table 18.
Infectivity of cysticercoids recovered after different

periods of infection
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Beetle o, Recovered No. Alive No. Dead No. Dead rate

1 8 5 3 3715

2 7 7 0 0

3 5 5 0 0

4 10 8 2 2540

5 4 4 0 0

6 9 8 1 12.5

7 6 6 0 0
Total 49 43 6 12.2

18

Ho.of cysticer Prepatent [orms recovered Infecticn

Quail No, Survival in days ¢coids adminis- period at autopsy * rate (%)
tred in days (days)
1 20 20 8 12 60.0
2 20 20 9 9 45.0
3 40 20 9 13 65.0
4 40 20 10 8 40.0
5 60 20 7 10 50.0
6 60 20 i g | 9 45.0
7 80 20 10 7 35.0
8 100 20 13 3 15.0
9 100 20 - 0 0
10 120 20 - 0 0
11 120 20 - 0 0
12 120 20 - 0 0

* 15 days after infection



Table 19.

Maturation time of cysticercoid

Table 20

Development of M. coturnix at different temperature
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Date or {eocding

1976.

"

1975.

Date of collect-
iny mature cyst-

— cercoids
Apr. 20 1975. Mav. 28 40
Apr. 26 ¥ May. 30 34
Apr. 30 " May. 28 28
May. 6 2 Jun. 5 31
May. 10 " Jun. 8 29
May. 20 i Jun. 12 23
Jun. i 5 Jun. 21 20
Jun. 20 1976. Jul. 4 14
Jul. 1 " Jul. 16 15
Jul. 20 1975. Aug. 4 1%
Aug. 10 $ Aug. 24 13
Aug. 25 o Sep. 15 20
Sep. 15 1976. Sep. 30 15
Sep. 30 1975. Oct. 25 25
Oct. 20 + Nov. 20 30
Nov. 1 1974. Dec. 18 47
Nov. 10 " Dec. 29 48
Nov. 4 1976. Dec. 25 50
Nov. 20 1977. Jan. € 46
Dec. 15 1976. Apr. 30 45
Dec. 29 1975. May. 16 47

20

at varying temprature

Temp (°C)

Stage of development

1 2 3 4
(average time in days to reach each

5
stage)

20

30

40

7 13 21 33

41

11




Table 21.
Feeding activity of D. ater under different collections

of light and temperature

Table 22.
Feeding activity of D. maculatus different collections

of light and temperature
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Dark room light room
Female Male Female Hale
Beetle No»  =5—==30 40 20 30 40 20 30 40 20 30 40
1 + - - + - - - - - + + -
2 + + - - - - - - - - - -
3 + + + + - - - + + - - -
4 - - + - + - - + - + - -
5 - + - + + + - - - - - -
6 - - - - = - - -+ = - -
| + - + - - + + + + + + +
8 - + - - + - - - - - + -
9 - + + + - - - + - - - -
10 - - - - - - + = = = =%
11 - - + - - - - - - - + +
12 $ = = = = - - O - -
13 - 2% = - - + & + = = + =
14 - - + - + - - - - - + -
15 + + + - - - - + + " - -
16 + o+ - - + - + - - + - -
17 - - = = -4 - - = = -«
18 - - + + - - - + - - + -
19 + - - = + #* . - = - + -
20 - + - - + - + - - - = =
21 + + - - - - - - - - - -
22 + - - - + + -, + = = = =
23 5 g = = = e = = = = B =
24 - + - - + - - - - = = 4
25 e - e = = ==
Total 10 12 7 10 b 4 5 9 4 4 8 5
X 40.0 48.0 32.0 28.0 40.0 28.0 20.0 36.6 16.0 16.0 32.0 20.0

22

Dark room

-~ Dark room light room
Beetle No, . Female __ Male F%ic Male
20 20 0 20 30 40

30 40 20 30 40

1 + - - - + - - - - - + -
2 - + + + - + - - - - - -
3 - + - - + - + + + - + -
4 + + + e - - - + + + - -
5 - - - - + + + - - - - -
6 + - + + + + - - - - + -
7 - + - - - - - + - - - -
8 - - - - - - - + + + + -
9 - + - - + - - - - + - +
10 + + + + - - - - - - L
11 + + - - + - - + - - - -
12 + - - + + - - - - - = *
13 - - - + - + + - - - -
14 - - - - + - - + + - + -
15 - - - + - - + - - - - »
Total 6 8 5 6 9 3 4 T 4 3 5 2

X 40.0 53.0 33.0 40.0 60.0 20.0 26.0 46.0 26.0 20.0 33.0 13.0




Table 23.

Survival time M. coturnix in quails

Table 24.

Growth of M. coturnix in quails of various ages
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. ﬁ;:dcylti- Freq y of seg discharge in a days :: . of worms
administered 30 50 60 80 100 120 150 SR

1 10 + + + + + + + 1

2 10 + + + + - 2

3 10 + + + + + + - 0

4 10 + + + + + - ;3

5 10 + + + + + + - 0

6 20 + + + + - 0

7 20 + + + + + - L}

8 20 + + + + + + - 0

9 20 + + + + + + + 4

10 50 + + + + - 0

1 50 + + + + + + - 0

12 50 + + + + + + + 1

13 50 + + + + + + - 0

24
Body age in No of cysti Intestine (length) 15 after days Body length
Quail No, (g) days cercoids Sex of infection Intestine Body WNo of worms of worms(cm)
administered time (cm) length, (cm) (g) at autopsy

) 3 9.6 7 10 M 26.0 31.2 25.6 3 9.6
2 11.3 7 10 M . 29.6 24.2 5 Tal
3 15.6 10 10 M 28.3 34.2 56.3 4 8.2
4 16.2 10 10 M = 30.6 59.2 5 7.2
5 24.3 15 10 M 31.4 35.4 68.5 2 11.2
6 26.2 15 10 M . 36.2 70.3 4 8.9
() 45.5 20 10 M 35.5 39.6 81.2 6 6.7
1) 43.2 20 10 M " 38.2 83.6 3 9.9
9 70.0 30 10 M 36.7 39.5 95.2 4 7.8
10 68.0 30 10 M » 4’0.2 93.1 5 7.2
11 78.5 35 10 M 38.3 41.5 100.2 o 7.8
12 81.2 35 10 M . 42.2 98.6 9, 7.3




Table 25
Recovery rate of worms in quails fed with different

nunbers of cysticercoids

Table 26.

lecovery rate of worms in male and female quails
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No, of cysti- No. of worms Recovery Avrage rate
Quail No, cercoids at autopsy rate (%) (3)
adninistered
3 2 2 100.0
2 2 1 50.0
3 2 2 100.0 70.0
4 2 1 50.0
5 2 1 50.0
6 5 2 40.0
7 5 1 20.0
8 5 3 60.0 52.0
9 5 4 80.0
10 S 3 60.0
1 10 6 60.0
12 10 4 40.0 55.0
13 10 5 50.0
14 10 7 70.0
15 20 8 40.0
16 20 7 35.0 45.0
17 20 12 60.0
18 50 23 46.0
19 50 18 36.0 47.0
20 50 29 58.0
26
No, of cysticer- Prepatent 15 after days infection
Quail No, Sex coid administered period(days) No. of worms rate(%)
at autopsy
h M 20 12 5 25.0
2 < 20 10 8 40.0
3 M 20 10 11 55.0
4 M 20 8 12 40.0
5 M 20 il 10 33.3
6 M 20 9 13 43.3
2 M 20 11 11 36.7
X 10.1 1n.0 39.0
p g F 20 10 7 35.0
2 F 20 12 66 30.0
3 F 20 9 8 40.0
4 F 20 10 13 43.0
5 F 20 9 14 46.7
6 F 20 11 10 33.3
X 10.2 0.7 38.1




Table 27.

Result of Anthelmintic medication (50 mg/Kg)

Table 28.

Result of Anthelmintic medication (100 ng/Kg)
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( 50 mg/Kg )

No. worms passed after treatment

No. worms

Quail No, Day 1 Day 2 Day 3 Total at autopsy
S q 0 0 7 46
6 0 0 0 0 19
10 0 0 0 0 8
11 11 0 0 11 51
15 0 0 0 0 21
18 2 0 0 2 La
19 6 0 0 6 8
21 13 0 0 13 11
Control 0 0 0 0 =
28
(100 mg/Kg)
No. worms passed after treatment No. worms
Quail No, pay 1 Day 2 Day 3 Total at autopsy
29 39 0 0 39 32
34 16 0 0 16 0
39 3 0 0 3 .
46 14 0 0 14 0
47 8 0 0 8 -
Control 0 0 0 0 8




Table 29.

Result of Anthelmintic medication (150mg/Kg)

Table 30

Result of Anthelmintic medication (200mg/Kg)
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(150 mg/Kg)

Quail No,

No..worms passed after treatment

No. worms

Day 1 Day 2 Day 4 Total at autopsy

53 15 4 0 i i

54 3 0 o . P

sg 21 2 0 23 0

62 39 0 o a9 0

66 5 0 0 > 0

74 46 0 0 = .
Control 0 Y 0 0 =

30

(200 mg/Kg)

No. worms passed after treatment

No. worms

Quail To, Day 1 Day 2 Day 3 Total L. AuEopay
77 39 0 0 39 0
80 7 0 0 7 0
82 76 0 0 76 0
89 20 0 0 20 0
99 3 0 . 0 3 0
Control 0 0 0 0 18




Table 31.
Result of Proportion of quails completely deparasitizid

and Clearance rate
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Quail Wo. No. of quails Propotion of quails Propotion of quails Clearance

(mg/Kg) passing worms excerating worms completely depara- rate
after treatment sitizid (%) (%)
50 8 5 0 0 0
100 5 5 2 100.0 40.0
150 6 6 5 100.0 83.3
200 5 5 5 100.0 100.0




EXPLANATION OF FIGURES
Fig 1. Onchosphare of M. coturnix
Onchosphaera of M. coturnix
Fig 2.
Fig 3.
Hook of onchosphaera with M. coturnix
Fig 4.
Fully developed cysticercoid of M. coturnix
Fig 5.
Adult fluke obtained from a naturally infected quail
Fig 6.

Head of M. coturnix

C; cuticle, bm; basement membrane, tm; transverse subcuticlar
muscle, sc; subcticular cell, 1lm; longitudinal subcuticlar
mescle, s; sucker (scolex), oc; osmoregulatory canal,

prn; parenchymal muscle sheath, cp; cirrus pouch, ep; eggs
pouch, gp; genital pore, o; ovary, puj; paruterina organ,

t; testes, v; vaginalis, vd; vas deferens, vg; vitellin

gland, on; onchosphaere,






Fig 7. Head of M. coturnix

Fig 8. Transverse section through neck of worm

Fig 9. Maturity segments a region middle to posterior
neck of worm

Fig 10. "

Fig 11, Gravid segments from a region posterior to middle
of worm

Pig 12. "






Fig 13.

Transverse section through gravid segments of worm
Fig 14.

Longwise section through maturity segments of worm
Fig 15,

Transverse section through maturity segments of worm
Fig 1le6.

12-time-old after cysticercoid initial infection
Fig 17.

Maturity segments on the surface

Fig 18.
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