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Study of in vitro activity of commonly used first and
second generation injection of cephalosporin

Li Yun, Liu Jian, Xue Feng, Yang Wei-wei, Zhang Jia and Lii Yuan
(Institute of Clinical Pharmacology, Peking University First Hospital, Beijing 100034)

Abstract Objective To evaluation in vitro activity of commonly used first and second generation
cephalosporins against main clinical isolated strains in recent three years. Methods  Minimum inhibitory
concentration (MIC) were tested by the agar dilution method. Results All of 760 stains isolated mainly from 18
cities in mainland of China between 2015 and 2016 were tested. For Gram-negative bacilli, the second generation
cephalosporins had better bacteria-eliminating effects than the first generation, but the latter was more actively against
Gram-positive cocci and anaerobes. Among the first generation cephalosporins, cefazolin pentahydrate and cefazedone
showed all-round antibacterial activity against not only Gram-positive cocci, such as MSSA (methicillin-susceptible
Staphylococcus aureus), Streptococcus pneumoniae, Peptostreptococcus, but also ESBLs (extended-spectrum beta-
lactamases) negative Escherichia coli, Klebsiella pneumoniae, Haemophilus and Moraxella. MIC values of cefazolin
pentahydrate and cefazedone for methicillin-susceptible Staphylococcus were < Img/L and < 0.5mg/L, respectively,
better than cephradine. For Gram-negative above, MIC, values of cefazolin pentahydrate and cefazedone were < 4mg/L,
MIC,, values were < 16mg/L and < 32mg/L, respectively, better than cefathiamidine and cephradine. Conclusion
The first and second generation cephalosporins have their own characteristics. Different agents in the same generation
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also have different features. Cefazolin pentahydrate showed good and balanced in vitro activity against Gram-positive
and negative stains. Therefore, it is widely used in the clinical treatment.
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Tab.1 MIC of commonly used cephalosporin against Gram-
negative bacilli

Pl MIC/(mg/L)

e T ZY)
( FHRECE ) MICs, MICyy MIC 4y MIC
ESBLs BitE  FikSkitamedk 2 16 2 0.5~>256
Kipraw Sk 256 >256  >256 8~>256
(103) SkfthrE 16 32 8 8~>256
KA VG A 4 32 4 1~>256
ke 16 64 8 2~>256
kLfmkar 4 8 4 1~>256
Lind% 2 16 4 0.25~>256
ki 0.125 1 0.125  0.031~256
ESBLs [t F/KSkAamepk 1 2 1 0.5~256
I s m AR SkIRmAK 32 64 32 8~>256
(101) kfthE 8 16 8 2~>256
Sk 71 76 1 4 1 0.5~>256
K AmEYy 4 8 4 0.5~>256
KAtk 2 4 2 0.25~>256
PR (EmE2 1 2 1 0.062~256
Ktz 025 025 0125  0.031~16
ESBLs It FiK:Skfamepk 4 32 4 1~>256
FAhEHAE Sk 64 256 32,256 16~>256
(51) kfthise 8 16 8 4->256
kAt P 8 32 2 1~>256
K mEy 4 128 4 1~>256
Kk 2 8 2 0.5~>256
S IFE 2 1 16 1 0.25~>256
Shftl & 22 0.25 2 025  0.062~>256
ARBIBE oKk 4 >256 4 4~>256
(50) DS ELS 32 >256 32 16~>256
LA E 32 >256 16 2~>256
Sk 70 75 A 8 256 4,8 4~>256
K AEmEY) 4 >256 4 4~>256
KAk 1 >256 1 0.5~>256
PR 1 256 0.5 0.5~>256
Kitgrz 025 256 025 0.125~>256
MR IME  FKSkmAk 2 16 1 0.016~128
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Fig.1 Cumulative percentage of cefazolin pentahydrate and

others first generation cephalosporin against 103 ESBLs-negative
Escherichia coli
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Fig. 2 Cumulative percentage of cefazolin pentahydrate and
others first generation cephalosporin against 101 ESBLs-negative
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