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Isolation, identification of Streptococcus equi subsp. zooepidemicus
and the determination of minimum inhibition concentration

LIU Ai-jing, XU Gu-ming, PAN Qing, HE Cheng’
(College of Veterinary Medicine, China Agricultural University, Beijing 100193, China)

Abstract The purpose of this experiment is to seek the probable pathogenicity of the Streptococcus equi subsp.
zooepidemicus in poultry and to find the proper medical treatment for the disease caused by the pathogen. Eight
isolates were isolated from the lungs of broilers and laying hens in Liaoning, Inner Mongolia, Hebei, Shandong and
Beijing,which were suffered from the severe pneumonia. Three of the isolates were identified as S. equi subsp.
zooepidemicus and five were identified as S. faecalis by using Gram-stain, biochemical test and PCR methods.
Subsequently, specific pathogen free chicken (SPF) chicken and commercial broilers were administered intraperitoneally
with S. equi subsp. zooepidemicus,which was isolated from Inner Mongolia,and the post mortality was 40% and 80%
for SPF chicken and commercial broilers, respectively. Typically bronchial obstruction was found except for hemorrhagic
pneumonia, air sacculitis and pericarditis, which corresponded with the clinical observation. Based on the identification,
minimum inhibition concentrations (MIC) of eight isolates and two reference strains were determined post incubation
with the different antibiotics. Ten Streptococcus strains were more sensitive to florfenicol, moxifloxacin, gatifloxacin,
ciprofloxacin and doxycycline,the MIC of them is less than 7.813 ;.g/mL. Two isolates were found with higher antibiotic
resistance to the specific medications, such as amoxicillin, tylosin, fosfomycin sodium and spiramycin, whose MIC is
more than 500 g/mL. Taken together, Streptococcus equi subsp. zooepidemicus infection might be one of the main
pathogens and contributes to severe avian pneumonia. Highly sensitive antibiotics should be implemented against S.

equi subsp . zooepidemicus infection.
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Fig. 1 Gram strain of Streptococcus equi subsp.

zooepidemicus of Inner Mongolia isolate
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Biochemical properties of 10 isolates of Streptococcus

8 5

Index

S-NM S-BJ

S. equi subsp.
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Notes: + and — present positive and negative reactions, respectively. as 8 represent alpha and beta hemolysis andyrepresents C

hemolysis. S-NM is isolated from Inner Mongolia and S-BJ is from Beijing. S-LNSY is from Shenyang, Liaoning Province. S-
HBH]J is from Hejian, Hebei Province. SSHBLF is from Langfang,Hebei Province. SSHBCD is from Chengde, Hebei Province.

S-LNSY is from Shenyang, Liaoning Province. S-SD is from Shandong Province. S. equi subsp. Zooepidemicus is Streptococcus

equi subsp. Zooepidemicus. S. faecalis is Streptococcus faecalis.
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1. D2000 Marker; 2. FHEXS B 5 3. [ 4 % B 5 4. S-BJ 1k (IE 5043
BIMR) 55, S-NM T BR (P 5253 BIMR) 5 6. Th Bk BR T B0 W5 7. 3%
BRI .

1. D2000 Marker; 2. positive control; 3. negative conctol; 4. S-BJ
strain(strain isolated from Beijing) ;5. S-NM strain(strain isolated
from Inner Mongolia); 6. S. equi subsp. zooepidemicus; 7. S.

Sfaecalis.

Bl 2 a5 B 16S rRNA ) PCR #38 | B
Fig. 2 PCR detection of the clinical strains based on

16S rRNA target gene of Streptococcus
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Table 2 Clinical performance post challenge with Streptococcus equi subsp. zooe pidemicus

isolate in SPF chickens and broilers

2| /A Tt/ A FET-3/ % ME s/ R
Groups Amount Mortality Mortality rate isolation of bacteria
SPF 3% SPF chicken 10 4 40.0 10
A Poultry 10 8 80. 0 10
SPF 3825 (9 %t BE 40 Control group of SPF chicken 10 0 0.0 0
A X 45 14 % B8 Control group of poultry 10 0 0.0 0

R3 10 MEREEMKE MIC IEZE R

Table 3 MIC determination of eight isolates and two reference strains

pg/mL

M2 4y

S. equi subsp.

Pested antibiotics S-NM SB]  SLNSY SHBH] SHBLF SHBCD SLNLY S$SD cooepidemicus S. faecalis
WA % 15.625 15.625  3.907 31.250  125.000  125.000 7.813 1.953 7.813 7.813
Florfenicol

P A 7.813 7.813  62.500 0.977 0.977 7.813 15. 625 7.813 <<0. 488 <0. 488
Moxifloxacin

H R v B 3.907 7.813  31.250 1.953 0.977 15. 625 15. 625 7.813  <C0.488 <0.488

Gatifloxacin mesylate
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i 25 S. equi subsp.
S-NM SB]  SLNSY SHBH] SHBLF SHBCD SLNLY SSD S. faecalis
Tested antibiotics zooepidemicus
ABRFHNY E 3.907  15.625  125.000 15. 625 1.953 31. 250 62.500  7.813  <C0.488 <<0. 488
Ciprofloxacin
Gl ERig 3.907  31.250  125.000 3.907 <<0.488 31.250  125.000  7.813  <C0.488 <0. 488
Sparfloxacin
LERY R 31.250  62.500 125.000 7.813 0.977 15. 625 62.500 15.625  <C0.488 <0. 488
Levofloxacin
RIREE 250.000  500.000  500. 000 500. 000  500. 000 500.000  500.000 250.000 15. 625 15. 625
Tylosin
F 45 - 15.625  31.250  62.500 0.977 7.813 7.813 3.906 125.000  <0.488 62.500
Rifampicin
SHE 31.250  31.250  250.000 125.000 250.000 62.500  250.000 125.000 7.813 7.813
Aureomycin
Iy 3 2 62.500  62.500 125.000 250. 000 125,000 62.500 0.977 <<0.488 0.977 1.954
Tetracycline
W EE 3.907 7.813  31.250 31.250  15.625 15. 625 31.250  31.250 0.977 <0. 488
Doxycycline
S 10 18 5 44 1.954 1.954  <C0.488 1 000.000 250.000 >>1 000.000 1 000.000 31.250 3.907 62.500
Cefotaxime sodium
e 24 G 250. 000  500. 000 1.953 <0. 488 1.953 500. 000 0.977 <C0.488  250.000 500. 000
Amoxicillin
PR R W 500. 000 500.000 <<0.488 >>1 000.000 125.000 >>1 000.000 250,000 500.000 15. 625 31. 250
Fosfomycin sodium
[y 4 S 1 000. 000 1 000.000  500.000 500. 000 500. 000 250,000  500.000 500.000 15. 625 3. 907
Spiramycin
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