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Thrombin-induced platelet microbicidal protein (tPMP)
is a small cationic peptide that exerts potent in vitro
microbicidal activity against a broad spectrum of human
pathogens, including Staphylococcus aureus and
Streptococcus rattus BHT. Earlier evidence has suggested
that tPMP targets and disrupts the bacterial membrane.
However, it is not yet clear whether membrane disruption
itself is sufficient to kill the bacteria or whether subsequent,
presumably intracellular, events are also involved in this
process. In this study, we investigated the microbicidal
activity of rabbit tPMP toward S. ratfus BHT cells in the
presence or absence of a pretreatment with antibiotics that
differ in their mechanisms of action. The streptocidal
effects of tPMP on control cells (no antibiotic pretreatment)
were rapid and concentration-dependent. Pretreatment of
8. rattus BHT cells with either penicillin or amoxicillin
(inhibitors of bacterial cell wall synthesis) significantly
enhanced the anti-S. rattus BHT effects of tPMP compared
with the effects against the respective control cells over most
tPMP concentration ranges tested. On the other hand,
pretreatment of S. rattus BHT cells with tetracycline or
doxycycline (30S ribosomal subunit inhibitors) significantly
decreased the streptocidal effects of tPMP over a wide
peptide concentration range. Furthermore, pretreatment
with rifampin (an inhibitor of DNA-dependent RNA
polymerase) essentially blocked the Kkilling of S. rarzus BHT
by tPMP at most concentrations compared with the
respective control cells. These results suggest that tPMP
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exerts anti-S. raftus BHT activity through mechanisms
involving both the cell membrane and intracellular targets.
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al., 1997). tPMP<= Staphylococcus aureus, Streptococcus
rattus BHTE Z3sle] H2 2HEd o] wqtol] s}
of 73k Avds FAs debdch(Lee er al, 2001;
Yeaman, 1997). tPMPe] % 24 wAYUZS shie=
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al., 2005) 77Tl = tPMP gt Alzw=t
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Aol AAkel s odste] Q25 Wrh. S aureus
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tPMP2] A=) Aol )83 Bacillus subtilis ATCC
6633 5+ American Type Culture Collection
(ATCC; Manassas, VA, USA)¥IA Jsisich. Agle
ARE3E 7 A9l Streptococcus rattus BHTE A
gojetm AFeje 74w aEsmAel naEel A
A folot. 7 Al vk Todd-Hewitt broth
(THB) (Difco, Detroit, MI, USA)S AF&3lo] 37 °Coll
A CO7L5 % F71E AelellAl wekstolem B subtilis
+TBrain Heart Infusion (BHI) broth (Difco)2 37 °Cell
A uleFstsict.

tPMP2] F4]

EZnlog =% PMPE Yeaman 5(1992b; 1993)¢]
oz Fulsigint. o= citrate &3l 2FAl (0.11 M
sodium citrate2H,0 and 0.002 M citric acidH,O, pH
557F & A AMegl® 22 (Vacutainer Systems,

Becton Dickinson and Company, Franklin Lakes, NJ,
USAPI E723e 2o AA% 7 (@5 ol g
Jo] wlE, 1:10), 20 °Collx ¥4 E2J8led (150x g, 15
) B Al d43ke] Ft k2wl (platelet rich
plasma, PRP) &E& <13t} o] PRP #3l9] 91Z 2/3
5 o el A A A EElsked (2,000 x g, 10
) H43 AAHS dx, 43S Tyrode £ (pH 6.8)
o7 23] AASI. AAT d4ks 37°CR vlE] 7b
<% Eagle®| Minimum Essential Medium (MEM)
(GibcoBRL, Gaithersburg, MD, USA)2.2 &ESFIL,
Hausser @7 Z47|2 5 Adato] 1 x 107 E43Hml
2 A sigich. g4k et 1 ml @ 1 unit®] bovine
thrombin (Sigma Chemical Co. St. Louis, MO, USA)
(12.5 ¢l 02M CaCl, 23hHe & 37°CellA] 30 7t =}
=oted (PMP7} Hazko 24 tulEA] shar, YAl
(3,000 x g, 15%)3le] (PMP7} 343k AFEolS dgich
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Al F2Fk= microtiter 44| (Corning Costar, Cambridge,
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FAA HL AEHAYFE (minimum inhibitory
concentration; MIC)8 Z A

Aol ARG 77 AT SlVAEL, o g4
g, BlEeprtolEl, SAxbelER], 22]a 2|99 (Sigma
Chemical Co.)¢] &AA 24 A= MHB (Muller-
Hinton broth) ¥l#]-& A}8-3}o National Committee for
Clinical Laboratory Standards®] #|%(1993)l A3}
AlYslodet. Al AR GNEe e dAAlE
= ol 3417l o pore size7} 0.22 pmel o3}
A5 THAA Felekek. AR AT AT EE
10°CFUMmIEIAl Al#skgict. MICE AlFS 37 °CollA]
18417k wljoyFol] k=31l ow] MICE Alire] Ad-s A
oA ¥ FHao] A FEE SIGiH BE MICE
AR ohE ol Fad F o ol AFARE

FAAZN AAEZ S rattus BHT O] o] & tPMPY
A&}

tPMP2] Aol 7 &l wlx= YAl AA o] o
g Hrlslr] SAste] x| THBelAM vkt S rartus
BHT Al2-5 (PMPel] :=FA4]7]7] oA, 28 wIAYSE
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of =Xt 1) Aol AZHEIAY AsAl @Azl
T olEAAlEl), 2) 30S le]RFE whejA] whyAghA]
As|A (ElEetrtolERl e FA|Ae]EEl), 3) DNA-
dependent RNA F3tadof F-2lsled RNAFA At
AE Adllske AAl (Z89). YA AA2l+= MHB Y
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5= (PMPY AFAS od73k o] Hil(Lee et
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of
il
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Table 1. In vitro susceptibility of S. rattus BHT to antibiotics.
MIC (pg/ml)

Antibiotic S. rattus BHT

Penicillin 0.01
Amoxicillin 0.04
Tetracycline 0.625
Doxycycline 0312

Rifampin 0.01
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Fig. 1. Susceptibility of S. rattus BHT pretreated with a bacterial
cell wall synthesis inhibitor (penicillin or amoxicillin) to tPMP. S.
rattus BHT cells were pretreated with either 5 x the MIC of peni-
cellin, 5 x the MIC of amoxicillin, or THB only at 37 °C for 1 h
prior to exposure to tPMP for 1 h in MEM buffer (pH 7.2). Survi-
vors were enumerated on solid medium. Values indicate means of
duplicate determinations and error bars represent standard errors.
The data are a representation of at least two experiments. *, statisti-
cally significant increase (p<0.05).
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Fig. 2. Susceptibility of S. rattus BHT pretreated with a bacterial
protein synthesis inhibitor (tetracycline or doxycycline) to tPMP. S.
rattus BHT cells were pretreated with either 5 x the MIC of tetra-
cycline, 5 x the MIC of doxycycline, or THB only at 37 °C for 1 h
prior to exposure to tPMP for 1 h in MEM buffer (pH 7.2). Survi-
vors were enumerated on solid medium. Values indicate means of
duplicate determinations and error bars represent standard errors.
The data are a representation of at least two experiments. *, statisti-
cally significant increase (p<0.05).
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Fig. 3. Susceptibility of S. rattus BHT pretreated with a RNA syn-
thesis inhibitor (rifampin) to tPMP. S. rattus BHT cells were pre-
treated with 5 x the MIC of rifampin or THB only at 37 °C for 1 h
prior to exposure to tPMP for 1 h in MEM buffer (pH 7.2). Survi-
vors were enumerated on solid medium. Values indicate means of
duplicate determinations and error bars represent standard errors.
The data are a representation of at least two experiments. *, statisti-
cally significant increase (p<0.05).
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el (PMP 5% 50 Unit/mloﬂ/ﬂ S. rattus BHT 7|
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K
[

tPMP2] A HAUSE A73h7] flsted A4l S
rattus BHT 153 AREsto] 4308k $2]9 od741=9
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