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Table 1. Incidence of the limberneck, leg weakness, and death observed in chicks of group 5 and 6.

Group of : Chick ; Leg Age in days of
chicks Inpoulumsize number oo weakness dead chicks

5 4x10* CCU 85
102
103
104
106
6 4 Xx10° CCU 107
108
109
110
115

— —
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1) The chick in a dying condition was killed 15 days post inoculation.

Fig. 1. Characteristic appearance of limber-
neck (the spiral neck brought the
head upside down) in a 6-day-old
chick that was killed 6 days post
inoculation with 4 X 10* CCU of
M. gallisepticum strain 1RF.

No. 115 A ; ) Fig. 2. Typical findings of so-called leg
d = weakness (or leg paralysis) appeared
15-day-ol in a 15-day-old chick that died 15

days post inoculation with 4 X 10°
CCU of M. gallisepticum strain 1RF.
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Table 2. Body weight gain, food intake, and feed conversion of chicks during day-old to one-week-old in age.

Group of Mean weight of Mean weight gain ~ Mean food

i Feed conversion
chicks Yol 2 chicks (g) of chicks (g) intake (g)
1 Non-infected 122.51) 79.4 +12.1 107.2 1.35
control 43.12)
2 4x10 CCU lig'g 83.4 £ 9.1 109.2 1.31
124.8
2 9, ' 28
3 4%10 pr 4 81.2 £ 9.5 103.9 1
4 4%10° 120 80.8 + 13.3 102.6 1.27
44.1
113.1
. !
5 4%10 P 707 £17.2 108.8 1.54
6 4x10° lggq 61.4+25.1 90.3 1.47

1) Mean body weight of chicks at one-week-old in age.
2) Mean body weight of chicks at day-old in age.
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Table 3. Gross lesion score of chicks in the each group through experimental period.

Group of Number of

chicks Inoculum size chiiks sexinined Air sac Trachea The otehr organs
1 Non-infected 15 oD 0 s (33)2)
control
2 4 X10 CCU 20 2 (10) 7 (35 5 (2%
3 4x 10 20 5 (25) 8 (40) 3 (18
4 4x10° 20 6 (30) 9 (45) 7 (3%
5 4 x10% 20 11 (55) 155(7S) 9 (45
6 4x10° 20 16 (80) 13 (65) 6 (30)

1) Number of chicks positive for gross lesions.
2) Percentage of chicks which gross lesions were observed.
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Fig. 3. Subarachnoid hemorrhages of a 15
-day-old chick with limberneck killed
15 days post inoculation with 4 X
105 CCU of M. gallisepticum strain
1RF.

Fig. 4. Encephalomalacia and edematous
swelling of the cerebral cortex, and
partial hemorrhages in the sub-
arachnoid of a chick which was
shown in Fig. 3.
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Fig. 5.

Fig. 6.

Fig. 7.

Necrotic foci in the cerebral cortex
of a 15-day-old chick killed 15 days
post inoculation with 4 X 10° CCU
of M. gallisepticum strain 1RF.
H & E stain, x232.

Degeneration and disappearance of
Purkinje’s cells, and loosening of
ganglion cell layer in the cerebellum
of a 15-day-old chick killed 15
days post inoculation with 4 X 105
CCU of M. gallisepticum strain 1RF.
H & E stain, x464.

Necrobiosis in nervous tissue sur-
rounding blood vessels in the cerbral
cortex of a 15-day-old chick killed
15 days post inoculation with 4 X
10° CCU of M. gallisepticum strain
1RF. H & E stain, x116.
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Fig. 8. Slight inflammatory reactions of
blood vessels observed in the brain of
a 15-day-old chick killed 15 days
post inoculation with 4 X 10° CCU
of M. gallisepticum strain 1RF. H &
E stain, x232.

Fig. 9. Contracted nerve cells in the cerebral
cortex of a 15-day-old chick killed
15 days post inoculation with 4 X
105 CCU of M. gallisepticum strain
1RF. H & E stain, x232.
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Table 4. Recovery of M. gallisepticum from chicks in the each group through experimental period.
Group of Inocul X Number of Air sac Trachea
chicks tasns chicks examined Both sides!) Left2) Right2)
1 Non-infected 15 03 0 0 0
control
2 4X10 CCU 20 6 (30)4) 6 (30) 6 (30) 18 (90)
3 4 X10* 20 7 (35) 6 (30) 5 (25 20 (100)
4 4x10° 20 9 (45) 5 (29) 7 (35 19 (95)
5 4 x10* 20 10 (50) 7 (35) 10 (50) 20 (100)
6 4x10° 20 10 (50) 5 (25) 9 (45) 20 (100)

D
2)

3)

Specimens collected and cultured together from both sides of the air sac of a chick.

Five and ten chicks out of group 1 and 2—6 were examined within 2 weeks post inoculation, respectively.
Specimens collected and cultured individually from the left and right sides of the air sac of a chick. Ten
chicks per group were examined 3 and 4 weeks post inoculation, respectively.

Number of chicks positive.

Percentage positive for number of chicks examined.
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Table 5. Progressive observation on the serum agglutinin titer of chicks in group 2.

Inoculum size Chick Agglutinin titer Geometric mean of
4 X10 ccu No. 1:10 20 40 80 160 320 640 agglutinin titer
Age in weeks 21 - b
of chicks 22 -
1 23 <102
24 -
28 -
26 -
2% -
2 28 - <10
oo

30 -

31
32 |
3 33
34
35

184

36
37 |
4 38
39 -
40 F

7

1) Agglutinin titer: <1:10.
2) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum
infection.

* Mycoplasma synoviae *ox [ BRAD S DMG , MS, —HHEE D5 B2 ETRUETH -1,
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Table 6. Progresive observation on the serum agglutinin titer of chicks in group 3.

Inoculum size Chick Agglutinin titer Geometric mean of
4X10® CCU No. 1:10 20 40 80 160 320 640 agglutinin titer

Age in weeks 41 -n
of chicks 42 -
1 43 - <10
44 -
45 -

2)

46 -
4 -

2 48 11
49
50

51
52
3 53
54
S5

70

56
57
4 58
59
60

70

1) Agglutinin titer: <1:10.
2) The value less than ten indicates negative reaction for the diagnositic criterion of M. gallisepticum

infection.
%4ﬁ§ﬂ%ﬁtf@MGm%@%ﬁEKOwT®ﬂﬁm,%n%nT®k7,wK%Ltt£DT%
2. 54 B0 I 4B L TOBRERMSATEME, 34 TH-7

Table 7. Progressive observation on the serum agglutinin titer of chicks in group 4.

Inoculum size Chick Agglutinin titer Geometric mean of
4X10° CCU No. 1:10 20 40 80 160 320 640 agglutinin titer

Age in weeks 61 -0
of chicks 62 -
i 63 - <10
[ 2
65 -

2)

66
67
2 68
69
70

320

71
72

3 73 121
74
75

76
77
4 78 35
79
80

1) Agglutinin titer: <1:10
2) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum

infection.
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Table 8. Progressive observation on the serum agglutinin titer of chicks in group 5.

Inoculum size Chick Agglutinin titer Geometric mean of
4 X10* cCcU No. 1:10 20 40 80 160 320 640 agglutinin titer
Age in weeks 81 _D
of chicks 82
1 83 - <10?
84 -

85 Dead 6 days post inoculation

92

61

35

100

1) Agglutinin titer: <1:10.

2) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum
infecticn.

%6ﬁ§ﬁ%ﬂtf@MGM%ﬁ%&ﬁkomf@&%u,%n%nkag,mw%Lttﬁbf%
%o 6 BD MM EE L COBERMSM LML, 56 TH -7,

Table 9. Progressive observation on the serum agglutinin titer of chicks in group 6.

Inoculum size Chick Agglutinin titer Geometric mean of
4X10° cCU No. 1:10 20 40 80 160 320 640 agglutinin titer
Age in weeks T—
of chicks 102 Dead 4 days post inoculation
1 103 Dead 6 " <10
104 Dead §

106  Dead 11 days post inoculation

107 Dead 8 ”
2 108 Dead 9 ”
109 Dead 11 ”
110 Dead 9 ”

92

92

1) Agglutinin titer: <1:10.

2) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum
infection.

3) The chick in a dying condition was killed 15 days post inoculation.
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Table 10. Distribution of serum agglutinin titers of chicks in the each group through experimental period.

Group of i Number of Agglutinin titer Geometric mean of
X Inoculum size i 1) e s
chicks chicks examined 1:<10 10 20 40 80 160 320 640 agglutinin titer

Non-infected 2) 3
1 15 15 <10
control
2 4X10 CCU 20 10 1 1 3 5 11
3 4X10? 20 7 4 9 15
4 4x10% 20 N 1 4 4 5 1 34
5 4X10* 19 3 1 2 4 7 2 29
6 4X10° 12 1 2 3 5 1 56

1) Numbers do not contain dead chicks.
2) Number of chicks which showed the serum agglutinin titer.
3) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum infection.

Table 11. Gross lesions, recovery of M. gallisepticum, and serum agglutinin titer of chicks
in the each group through experimental period.

Group of ) Num_ber of Gross lesions Recovcj,ry of M. gallisepticum Geometric mean
. Inoculum size e)(::rlrcnz(nsed m Air sac Trachea . .Of .
chicks Both si des1) Left2) Righ t2) agglutinin titer

Non-infected 15 03) 33 0 0 0 13 <10Y
control
2 4X 10 CCU 20 10 35 30 30 30 90 11
3 4X%10? 20 25 40 35 30 25 100 15
4 4x10° 20 30 45 45 25 35 95 34
5 4 X10% 20 55 75 50 35 50 100 29
6 4X10° 20 80 65 50 25 45 100 56

1) Specimens collected and cultured together from both sides of the air sac of a chick. Five and ten chicks
out of group 1 and 2-6 were examined within 2 weeks post inoculation, respectively.

2) Specimens collected and cultured individually from the left and right sides of the air sac of a chick. Ten
chicks per group were examined 3 and 4 weeks post inoculation, respectively.

3) Percentage positive for number of chicks examined.

4) The value less than ten indicates negative reaction for the diagnostic criterion of M. gallisepticum infection.
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SUMMARY

In order to establish an experimental system using chicks for the fundamental obser-
vation on efficacy in vivo of the antibacterial agents that control the avian respiratory
mycoplasmosis, the present experiments were conducted to investigate the virulence of
Mycoplasma gallisepticum strain 1RF2® induced artificially into the air sac of day-old
chicks.

The inocula of 0.4 ml/chick of ten-fold serial dilutions of broth culture of the
organisms were artificially induced into the right posterior thoracic air sac of day-old male
broiler chicks, and the chicks were observed during 4 weeks. The experimental groups
were designed as group of 20 chicks each, 6 groups included a non-infected control and 5
infected groups. The inoculum sizes of the organisms to the chicks ranged from 4 X 10



84 NEBEF « BH R - REEZ - Z8E2 6 - #k=H)

to 10° CCU* in 5 dilutions of the broth culture. The following results were obtained.

1) Clinical symptoms were observed only death with characteristic findings of
limberneck and leg weakness in the chicks inoculated with a large number of the
organisms. According to the results of the histopathological examinations, the cerebral
lesions appearing in these chicks were similar to those of the encephalomalacia. The
inoculated organisms were recovered from the brain of some of those chicks.

2) Low weight gains and high feed conversions were observed in the group of chicks
inoculated with a large number of the organisms.

3) The mortality rate was very low in the group of chicks inoculated with a small
number of the organisms. In the group of chicks inoculated with a large number of the
organisms, the mortality of chicks was comparatively high up to 14 days post inoculation,
but no mortality was observed during the 15 to 28 days post inoculation.

4) Incidence and severity of macroscopic lesions in the air sac and the trachea of the
chicks inoculated with a large number of the organisms were comparatively high and
severe. Under low incidence of the macroscopic lesions including petechiae, fibrinous
perihepatitis and necrotic foci efc. in the liver of chicks were observed to be not depend-
ing on the inoculum size of the organisms.

5) Recovery ratio of the organisms from the chicks was found to be higher in the
trachea than that in the air sac, and furthermore was higher on the inoculated side than
on the other side of air sac.

6) Serum agglutinins against M. gallisepticum were observed to be at a low titer in the
chicks killed 1 week post inoculation, and increased titers were observed in the chicks
killed after 2 weeks post inoculation. No remarkable difference of the serum agglutinin
titers depending on inoculum size of the organisms was observed in the chicks.

7) The AIDs, of the organisms was estimated as ca. 10 CCU.

Consequently, it was proved that the strain 1RF examined is comparatively high
virulent against chicks, among the strains of M. gallisepticum.

* Color changing unit.



