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Antimicrobial activity of trypsin and chymotrypsin in combioution
with antibiotic on pathogenic bacterium of cows mastitis in vitro

WANG Zhe LIU Xigian PANG Bo ZHANG Xiaohui BAO Endong”
( College of Veterinary Medicine Nanjing Agricultural University Nanjing 210095 China)

Abstract  Objectives With the purpose of providing protease reference data of dairy cow mastitis treatment microbial sensitivity
test in vitro is an important step. Methods The antimicrobial activities of different concentrations of the trypsin and chymotrypsin
complex such as 0.5C( trypsinand chymotrypsin are both 0.08 mgemL™") 1C( trypsin and chymotrypsin are both 0.16 mgemL™")
2C( trypsin and chymotrypsin are both 0.32 mgemL™") and its combination antibacterial effects with antibiotics ceftiofur sodium phos—
phate tilmicosin phosphate and erythromycin thiocyanate on the growth of 5 kinds of pathogenbacterials associated with bovine
mastitis namely Staphylococcus aureus Escherichia coli Pasteurella Streptococcus agalactiae Streptococcus dysgalactiae were studied.
Meanwhile the ultrastructure of E. coli treated with the combination of the complex of trypsin and chymotrypsin and ceftiofur sodium
was observed by using of the scanning electron microscopy. Results The results showed that the bacterials treated by the complex of
trypsin and chymotrypsin grew much more slowly during 14 h of experiment. The concentration of the complex of trypsin and chymo—
trypsin at the dosage of 1C displayed the best antimicrobial effect on five kinds of the tested bacterials. The concentration of the
complex of trypsin and chymotrypsin at the dosage of 2C combined with different antibiotics exhibited the best antimicrobial effect on
five tested bacterials. By scanning electron microscopy the structure of bacterial cell walls was damaged by the complex of trypsin
and chymotrypsin compared with that of the control group. The combination of the complex of trypsin and chymotrypsin of 0.08
mgemL™" with ceftiofur sodiumat the dosage of 0.312 5 pge*mL™" can significantly destroy the structure of bacterial cell walls.

Conclutions The results indicate that the complex of trypsin and chymotrypsin shows obvious antimicrobial effect on the five tested
pathogenic bacteria associated with bovine mastitis. The combination of the complex of trypsin and chymotrypsin with cephalosporin
has a remarkable synergistic effects by destroying the cell walls of bacterials.
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Table 1 The drug treatment of each group against to bacteria
PES 0.5C 1C 2C 1C 1C
Antibiotic Complex 0.5C  Complex 1C ~ Complex 2C  Trypsin 1C  Chymotrypsin 1C
No antibiotic A B o D E F
Ceftiofur sodium A, B, C, D,
Tilmicosin phosphate A, B, C, D,
Erythromycin thiocyanate A, B; Cs D,
[1C 1C ( 0.16 mg*mL™! 0.16 mgemL™") ; 2C( 0.32 mg*mL™") .0.5C( 0.08 mgemL™")

Note: The concentration of 1C for the trypsin and chymotrypsin complex is that trypsin 0.16 mgemL™" chymotrypsin 0.16 mg+mL™"; 2C( 0.32
mgemL™") 0.5C(0.08 mg*mL™") and so on. The same as follows.
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1.4.2 0.0215 ¢ 50 mL PBS( pH 7.4)
2C ( - 0.32 mg*mL™") ( 2C )
1C( 0.16 mgemL™") .0.5C( - 0.08 mgemL™") o
PBS o 0.0107 g
PBS 50 mL 1C MIC o
2C.0.5C MIC o 0.010 7 g
PBS 50 mL 1C(0.16 mgemL™") o
0 PBS 0
1.4.3 0.1 mL EP
; 9 mL 50 mL PBS
10° CFU*mL™' 3 mL 37 C 180 remin"' 4 h
’ 2 mL 28 mL. MHB 50 mL
1:14, 1.4 mL. MHB 0.1 mL
1:14 37 C 180 remL™ 0 0.1.2.3.
4.5.6.7.8.10.12.14 16 h 13 1.5 mL 4 C 0,
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Table 2 The result of MIC measurement of the antibiotics to the bacterials pgemL™!
Antibiotic
Strains
Ceftiofur sodium Tilmicosin phosphate Erythromycin thiocyanate
Staphylococcus aureus 4.000 160 10
Escherichia coli 0.313 2.5 5
Streptococcus agalactiae 0.625 5 10
Streptococcus dysgalactiae 0.625 80 20
Pasteurella 0.625 80 0.078
2.2
1
0 0.5C 1C
o 2C °

0.5C.1C.2C o
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Fig. 1 The effects of different drugs on the growth curve of Staphylococcus aureus
A: Blank control; A : Ceftiofur sodium; A,: Tilmicosin phosphate; A;:
Erythromycin thiocyanate; B: 0.5C The complex of trypsin and chymotrypsin at the dosage of 0.5C;
B,:0.5C + The complex of trypsin and chymotrypsin at the dosage of 0.5C+ ceftiofur sodium;
B,:0.5C + The complex of trypsin and chymotrypsin at the dosage of 0.5C + tilmicosin
phosphate; B;:0.5C + The complex of trypsin and chymotrypsin at the dosage of 0.5C+
erythromycin thiocyanate; C.1C The complex of trypsin and chymotrypsin at the dosage of 1C; C,: 1C
+ The complex of trypsin and chymotrypsin at the dosage of 1C+ceftiofur sodium; C,: 1C
+ The complex of trypsin and chymotrypsin at the dosage of 1C+tilmicosin phosphate; C5: 1C
+ The complex of trypsin and chymotrypsin at the dosage of 1C+erythromycin thiocyanate; D: 2C

The complex of trypsin and chymotrypsin at the dosage of 2C; D,: 2C + The complex of
trypsin and chymotrypsin at the dosage of 2C+ceftiofur sodium; D,: 2C + The complex of
trypsin and chymotrypsin at the dosage of 2C+tilmicosin phosphate; D5: 2C + The complex of
trypsin and chymotrypsin at the dosage of 2C+erythromycin thiocyanate; E: 1C Thetrypsin at the dosage of 1C;
F:1C The chymotrypsin at the dosage of 1C. The same as follows.
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Fig. 2 The effects of different drugs on the growth curve of Escherichia coli
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Fig.3 The effects of different drugs on the growth curve of Streptococcus agalactiae
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Fig. 4 The effects of different drugs on the growth curve of Streptococcus dysgalactiae
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Fig. 5 The effects of different drugs on the growth curve of Pasteurella
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Fig. 6 The scanning electron observation of E. coli treated by the complex of trypsin and chymotrypsin
A. ( %7 500) Control group; B. ( X5 000) Treated with ceftiofur sodium; C.0.5C
( x8 000) Treated with 0.5C of the complex of trypsin and chymotrypsin; D.0.5C + ( x6 000) Treated with

0.5C of the complex of trypsin and chymotrypsin combined with ceftiofur sodium
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