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Heterogeneous Resistance Staphylococcus to Vancomycin Isolated from
the Lower Respiratory Tract
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Abstract  Objective To isolate heterogeneous resistance staphylococcus to vancomyecin from the
lower respiratory tract to probe what contribute to the failure of vancomycin in vivo , even though
sensitivity in wvitro, in treating methicillin resistant staphylococcus infections. Methods A total
of 115 strains of methicillin resistant staphylococci isolated from the lower respiratory tract from 1997
to 1999 in our laboratory were selected for detecting the susceptibility to vancomycin by the
Mullen Hinton agar plate dilution reference to National Committee for Clinical Laboratory Standards.
The heterogeneous resistance of staphylococci reduced the susceptibility to vancomycin were induced
on the brain heart infusion (BHI) agar plate. Heterogeneous resistance staphylococci were identified
and typed by means of API Staph system and their resistance were further tested by E-Test. Results
Thirty-four methicillin resistant staphylococcus aureus with reduced susceptibility to vancomycin (MIC
> 4 mg/L) had 13 staphylococcus aureus, 7 staphylococcus haemolyticus, 7 staphylococcus sciuri, 3
staphylococcus epidermidis, 3 staphylococcus hominis, 1 staphylococcus chomogenes and 9 high
heterogeneous resistant staphylococei to vancomycin  with 3 staphylococcus aureus and 6
staphylococcus haemolyticus. MIC of vancomycin to staphylococcus on the BHI were 2 ~ 4 times as
high as that of the M-H.It showed that BHI easily induced the heterogeneously resistant
staphylococcus.  Conclusions The heterogeneously resistant staphylococei to vancomycin may be
a significant cause of the failure of vancomycin in the treatment of methicillin-resistant

staphylococcus infections.
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Table 1 Typing and susceptibilities to vancomycin of 34
strains of Staphylococcus mg/ L

Strains n % MIC ~ MICso MICoo
Staphylococcus epidermidis 309) 4~8 8 8
Staphylococcus aureus 13 (3) 4~32 16 32
Staphylococcus haemolyticus 7 (21) 16~32 32 32
Staphylococcus sciuri 7 (21) 4~16 16 16
Staphylococcus hominis 3 (9) 8~16 8 16

Staphylococcus chomogenes 1(3) 16

2 MHI BHIA 9

Table 2 Effects of MHA and BHIA on resistance of staphylo-
coccus heterogeneously resistant to vancomycin (MIC) (mg/L)

MHA BHIA

Strains Parents Subclone Parents Subclone
Staphylococcus haemolyticus 8 16 16 32
Staphylococcus haemolyticus 8 16 16 64
Staphylococcus haemolyticus 8 8 16 32
Staphylococcus aureus 8 16 32 64
Staphylococcus haemolyticus 16 32 32 64
Staphylococcus aureus 8 16 16 64
Staphylococcus haemolyticus 4 16 16 32
Staphylococcus aureus 4 8 16 32
Staphylococcus haemolyticus 8 16 32 64

2.3 E-test
MRSA97 , API
Staph
96 mg/L 12

1

The subculture of the heterogeneously resistant

Fig. 1
staphylococcus to vancomycin

Vancomycin E-test strip showed the double inhibitory zone against

MRSA97 growing for 48 h on the BHIA. Staphylococcus within the
internal cycle was heterogeneously resistant to vancomycin with MIC of
48 mg per liter and that of extra-cycle sensitive to vancomycin with MIC
of 3 mg per liter, but initial staphylococcus screened on the Mullen
Hinton agar had MIC of 4 ~ 8 mg per liter. These strains developed high
resistance to vancomycin when subcultured on the BHIA(A). MRSA97
heterogeneously resistant to vancomycin subcultured on BHIA with high

resistance to vancomycin. Subclones of MRSA97 showed high resistance

to vancomycin with MIC of 96 mg per liter (B)

2 13 31 60 73 97 97y 102 108ATCC A kb

2
Fig. 2
sistance staphylococcus to vancomycin

The analysis of the genetype of heterogeneous re-

The representative parent strain MRSA97 had the gene profile di-
gested by endonuclease Smal similar to its subclone MRS 97y with high
hetero-resistance to vancomycin. It indicated that the high hetero-resistant
MRSA97 to vancomycin derived from its parent strain MRSA97

No. 2 13, 31,60, 73, 97, 97y, 102, 108 were staphylocollus strains
heterogeneously resistance to vancomycin. ATCC as the quality control

strain
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