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Chickens infected with M11coplasma galli
septicum alone generally develop no clinical 
symptoms. However, it is known that they 
show chronic respiratory distress or serious 
respiratory lesions by complication with other 
infectious microbial agents. 

Especially, in the field this phenomenon has 
been considered to be important not only in 
natural infection with various bacteria and 
viruses, but also in the application of live
virns vaccine against viral respiratory dis
eases of chickens. 

In Japan, since 1965, the Asian type New
castle disease (NDV) has been prevalent, and 
as a result, the traditional killed-virus vac
cine, or live-virus vaccine made of NDV 
Bl or TCND strain which is of low virulency 
has been widely in use. 

The present writer and colleagues examined 
the effects of these virus strains on the infec
tion of M. gallisepticutn in chickens. The fol
lowing is the list of the studies. 

Mixed infection with M. gallisepticum 
and NDV-Bl s train 

Forty-eight-day-old broiler chickens were 
inoculated intratracheally with M. gcillisep
ticwrn lRF (10' organisms/0.1 ml) or NDV
Bl strain (10" TCID,.,/0.1 ml) alone, or with 
both agents at the same time or one week 
apart. Th<~se chickens were observed clinical 
ly for 10- 18 days after inoculation and then 
autopsied. The result is shown in Table 1. 
The development of respiratory symptoms is 

especially tabulated in Table 2. 
From the result of Table l , it was seen that 

only in the case of the mixed-infection group 
with M . gallisepticum and NDV-Bl (Groups 
1, 5, and 8) did respiratory symptoms appear, 
and compared with the single infection group 
(Groups 2, 4 and 7), the frequency of isola
tion of M. gallisepticum, appearance of gross 
lesions and agglutinin titer against M . gal
lisepticum tended to be higher. 

As seen in Table 2, in groups 1 and 5, which 
were inoculated with M. gallisepticum and 
NDV-Bl one week apart, it was observed that 
most of the chickens coughed comparatively 
for a short period of t ime. Group 8, which 
was inoculated with both at the same time, 
showed respiratory symptoms, accompanied 
not only with cough but also rale for a 
considerable period of time. 

In this group, there was a stronger tendency 
observed for such gross lesions as congestion, 
an increase of mucus, thickening of the mucous 
membrane in the trachea compared with the 
former two groups. 

This bears out the belief that the order or 
the timing of infection is an important factor 
for the development of mixed infection with 
M. gallisepticum and other infectious micro
bial agents'>. 

Nonomura et cil.'> observed the multiplica
tion of NDV-Bl and M. gcillisepticum in the 
respiratory tract and pathological changes in 
time sequence in order to clarify the role 
of microbial agents which contribute to the 
mixed infection. Fig. 1 shows the multiplica-



Table 1. Single and dual intratracheal inoculation of 48-day-old broiler chickens with 
M. gallisepticum (MG) and Newcastle disease virus (NDV)-Bl 

lnoculum*1 
No. of positive chickens*3 

49 

Serological No. of Cross lesions Group of Sequence and course chickens response*2 Isolation Res·pil·atory 
chickens of infection in days of MG symptoms T AS examined ·-----MG NDV ..---...---. 

0 7 19 T AS * + * + 

MG NDV + 
1 ! ! <j:'. 5 121 80 4 0 4 2 3 2 0 

MG 
~ 2 ! 5 15 2 2 0 0 1 0 0 

NDV 
~ 3 ! 5 242 0 0 0 0 0 0 0 

MG + 4 ! <J: 5 20 3 0 0 0 1 1 0 

NDV MG 
:t 5 ! ! 5 60 106 6 0 2 3 2 0 2 

NDV _ :t 6 ! 5 96 0 0 0 0 0 0 2 

MG + 
7 ! <j:'. 5 46 8 2 2 0 0 1 1 1 

MG + NDV + 
8 ! <j:'. 5 138 40 5 0 5 5 0 0 0 

*I MG: Modified Hofstad's broth-p1·opagatecl IRF strain of MG, 107 organifms/0. 1 ml 
NDV: Freeze-d1·ied Bl st1·ain, 101TCID10/0. 1 ml 

*2 MG : Geomet1·ic mean agglutinin titer.- : < 10 
NDV : Geometric mean HI titer.- : < 5 

*3 T: Trachea, Lu: Lung, AS: Air sac, +t : Severe, + : Slight, NE: Not examined 

Table. 2 Course of development of r espiratory symptoms in the mixed-infection groups 

Days afte1· dual inoculation of chickens 
G1·oup inoculum 

2 3 8 9 10 11 12 

1 

5 

8 

1 4 5 6 7 
-- ---

M. gamsepticwni C 
C 

- NDV- B 1*1 C C 
C C C C C 

NDV-Bl l--
- M , gal,lisepticu1n*2 !- C 

C C 

C 
M. gallisepticum C C C 

C C C C C C 
+ NDV- B 1*3 C C C CR CR 

C CR CR CR CR CR C C CR 

C: Cough CR: Cough and rllle 
*1 NDV- B 1 was inoculated 1 week after inoculation with M . gallisepti.citm . 
*2 M . gaUiseptic1tm was inoculated 1 week after inoculation with NDV- B 1. 
*3 M . gaUisepticnm and NDV- B 1 were inoculated at the same time. 

C 
CR 
CR 

t ion of M. gallisepticum and NDV-Bl in the 
trachea, in the groups which we1·e inoculated 

with both NDV-Bl and M. galli sep'tic'um. 
simultaneously, and the groups which were 
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.l<"ig. 1. Multiplication of M. gallise11tic11,1n (MG) 
and Newcastle disease virus (NDV)-Bl 
in trachea of 90-day-old chickens. 

inoculated with either agent alone. 
There was hardly any difference in the mul

tiplication of NDV-Bl, between the mixed 
infection group and the group infected with 
NDV-Bl alone. In either case, after one day 
or two, virus titer reached around 10' TCID<><>, 
then decreased in number, and the virus could 
not be isolated on the 7th day or so. 

When a• group of chickens were iuoculated 
with M. gallisepticum alone, M. gallisepticum. 
tended to decrease as time passed but in the 
mixed-infection group around the third day 
of inoculation, the number of M. gctllisepticum. 
increased rapidly and about 4- 7 days after 
inoculation, the number of organisms reached 
10•-10' then gradually decreased. 

The histopathological lesions in the tested 
chickens showed in the case of the group in
fected with M. gltllisepticnm alone slight 
thickening of the mucous membrane, and in 
the gl'Oup infected with NDV-Bl alone, 
thickening of the mucous membrane, Joss of 
cilia and slight increase of mucus. 

In the mixed-infection group, similar his
topathological lesions were observed in a 
stronger degree. Fig. 2 evaluates these lesions 
in varying deg1·ees in time sequence. In the 
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Mucous membrane thickening + Loss 
of cilia . 

- - - - - Mucous membrane thickening. 
+ -1* Gi-ade of exdation of mucus. 

F .ig. 2. Development of pathological lesions of 
trachea. 

cases of NDV-Bl infection and in the mixed
infection group, lesions were observed from 
the second day of inoculation, and in the for
mer, afte1· 3-5 days as the peak, and then 
tended to be reorganized. 

However, in the mixed-infection group, the 
lesions aggravated up to the 10th day, and 
slightly reorganized after two weeks on. 

From the above results, in the mixed-infec
tion with M. gctllisepticit1n and NDV-Bl, it 
seems that due to the NDV-Bl infection, a 
slight catanhal lesion occurs on the mucous 
membrane of the respiratory tract, and as a 
result of stimulated multiplication of M. gal
lisepticum, lesions in the respiratory tract ag
gravated, and caused symptoms of respiratory 
distress. 

Effect. of administration of tylos in 
on mixed-infection with 
M. gallisepticu.m and NDV · Bl sti·ain 

When NDV-Bl is given to the chickens in-
fected with M. gallisepticn1n, as descl'ibed 
above, there is the danger of inducing respira-
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Table 3 Effect of tylosin on development of respiratory sym1>toms in 
chickens infected with M. galliseptic1tm (MG) and Newcastle 
disease (NDV )-Bl 

Exp-1 Exp-2 Exp-8 
---

Age of chickens ( clays old) 25 30 23 
Mean body weight (g) 185 270 179 
I * {MG CFU/0.1 ml 10' 106,C 1ou 
noculum NDV-Bl TCID$o/0.1 ml 1ou 1ou 10u 

Administration of J None 4/5** 5/5 2/5 

tylosin tartrate ( 40 mg 1 clay 1/5 0/5 

/0. 5 ml/bird/dav) 12 clays 2/5 0/10 0/5 
· 8 days 0/10 0/5 

* Chickens were inoculated with MG 3 clays prior to inoculation with NDV-Bl 
** Denominator: No. of chickens tested, Numerator: No. of chickens developed symp

toms over 5 days, 

tory distresses. Therefore, in order to prevent 
it, it is necessary to give some drug effective 
against M. gallisepticum. 

The result of investigation on the effect of 
tylosin tartrate dissolved in water given orally 
to the ·group of White Leghorns 23 to 30 days 
old infected with both M. gallisepticum. and 
NDV-Bl is shown in Table 3. 

Through the experiments repeated three 
times, after the intratracheal inoculation of 
NDV-Bl, on the third or the fourth day, such 
main symptoms of respiratory distress as 
rale or cough appeared among the group of 
mixed infection and the group infected with 
only NDV-Bl ther e were many cases among 
the mixed-infection group which was not 
treated with tylosin to continue these symp
toms for 3- 4 weeks. 

On the other hand, most of the chickens in 
the group which were infected with NDV-Bl 
alone and the mixed-infection group to which 
tylosin was given recover within 4 days after 
developing these symptoms, but sometimes, as 
in the case of experiment, there were some 
which continued to have respiratory symp
toms for 1-2 weeks even after 40 mg a day 
dosage of tylosin for 2 days. 

Multiplication of M. gcillisepticum in the 
trachea among these groups is shown in Fig. 
3. M. gallisepticu1n could not be detected any 
more after one dosage of tylosin among the 
group infected with M. gcillisepticu.m alone. 
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Days afte r inoculation of NOV-Bl 

A : Infected with MG and NDV-Bl. 
B: Infected with MG and NDV-Bl, ad

ministered with tylosin ( 40 mg) for 
one day. 

C: Infected with MG. 
D : Infected with MG, administered with 

tylosin (40 mg) for one day. 
Fig. 3. Effect of tylosin on the multiplication 

of M . gcill:isepticmn (MG) in the trachea 
of (21-day-old) chickens. 

However, among the mixed-infection group, 
directly after the dosage of 40 mg, even 
though the presence of M. gallisepticwm could 
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not be proved any more, the multiplication 
of M. r;cillisepticmn itself showed almost the 
same rate of multiplication as in the group 
which was not treated with tylosin after one 
week. 

The result seems to indicate that in the 
case of mixed infection, M. r;cillisepticU?n de
creases remarkably by administration of tylo
sin but when there is a slight degree of 
catarrhal lesions on the mucous membrane of 
the respiratory tract by infection of NDV
Bl, the micro organisms start to multiply 
after the medicine given to the chickens has 
been discharged out of the body. Therefore, 
when tylosin is given in the field , it would 
be desirable to give 40 mg of tylMin per 
chicken per day together with live-virus 
vaccine over two days'1• 

Mixed infection of M . . qallisepticum. 
and NDV -1.'CND sti-ain 

Live-virus vaccine of NDV-TCND was given 
to chickens 2- 5 weeks old and older mainly by 
intramuscular inoculation. The virus strain 
lacks affinity to the mucous membrane of the 
respiratory organs so that it is said that there 
is little clanger of inducing respiratory dis
eases. 

The writer and colleagues, in order to con
firm this point, tried mixed infection with M. 
[JCtllisepticmn. Using White Leghorns, 21- 70 
days old, M. r;allisepticum. and NDV-TCND 
were inoculated into the trachea at the same 
time and observation was continued for 2 
weeks. In either of the group, respiratory 
symptoms did not appear. 

Compared with the group which was in
fected with M . r;cillisepticum alone, there was 
no appreciable difference observed as to the 
frequency of isolation of M. r;allisepticum 
from the trachea, lungs and air sac, and ap
pearance of lesions in the trachea, and air sac, 
or in the timing of appearance and Rb'ength 
of antibody against M. gallisepticmn. 

The results were compared among the group 
infected with NDV-TCND as well as NDV
Bl together with M. r;cillisepticum in 21-day-
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old chickens. 
Among the mixed-infection group with 

NDV-Bl as stated above, from the third 
day of inoculation, respiratory symptoms were 
observed and gross lesions in the trachea and 
air snc occurred with high frequency. The 
multiplication of M. r;allisepticum and NDV 
strains in the trachea of these chickens are 
shown in Fig. 4. Among the chickens infected 

.. ... ... YIG t- NDV Bl 
---- MG l· NDV - TCND 
-- MG 

......... ~IC: I NI)\/ - BJ 
-----MG , NDV TGN ll 
-- ,\J(; 

3 5 7 JO 14 
Days aftc,· inocu l~tion 

Fig. 4. Multiplication of M. ucillisevticurn (MG) 
and Newcastle Disease Vil'us (NDV) in 
the trachea of (21-day-old)' chickens. 

with both M . gallisepticimi and NDV-Bl, 
grade of multiplication of M. gallisepticiim 
was remarkable, but among the mixed-infec
tion group of NDV-TCND and M. gallisepti
cum, almost as in the case of chickens infected 
with M . r;allisepticuni alone, hardly any multi
plication could be observed. As to multiplica
tion of NDV, degree of multiplication of 
NDV-TCND was lower than that of NDV-Bl, 
and although NDV-Bl multiplied to about 10' 
TCID..,/ml, NDV-TCND multiplied to only 10'·' 
TCID..,/ml. 

When NDV-TCN D was given to 21-day-old 
chickens by intramuscular inoculation, the 
presence of the virus in the trachea proved 



to be negative. 
From these results it was confirmed that 

compared with NDV-Bl, NDV-TCND could 
not multiply on the mucous membrane of the 
respiratory tract. Neither did it promote the 
multiplication of M. gallisepticum. 
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