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Meclocycline SS was markedly superior to e Anaerobes (Table 2) were very susceptible to

AMENDED ABSTRACT °

other tetracyclines when tested against meclocycline SS with 23 of 27 strains inhibited
Background: Meclocycline sulfosalicylate (MSS) is a topically-used streptococci bv inhibitina 96.3. 100.0 and
tetracycline derivative that has been utilized for acne vulgaris treatments p 0 .. y g ’ , at 5025 mg/ L (Table 2)
and for its other antimicrobial qualities for over three decades. 100.0% of viridans group StreptOCOCCI, group
Tetracycline-class agents also have non-antimicrobial features that can A and groups C/G Streptococci, respectively
minimize the release of free radicals, reduce expression of cytokines ble 1 e T[Jable 3 shows the variable effects of tet
and alter degeneration of vascular/connective tissues. (Ta € ) : : :
resistance mechanisms on the MICs of five
Methods: Over 20 pathogen groups (265 strains) were tested, including : : t : : : :
o etracyclines and a glycylcycline, tigecycline.
35 staphylococci (15 methicillin-resistant), 10 E. faecalis, 80 viridans Essentlally all tetraCyC“neS were COmparable y glycyicy , UGECy
group streptococci (8 species), 20 B-haemolytic streptococci, 30 to tetracycline HCI against Enterobacteriaceae s TP
Enterobacteriaceae (3 species), 10 Pseudomonas aeruginosa, 10 (MIC abie <. popiation ciStribution O Tour tetracyciines tested agains
, , , , ranges 1 —4 mg/l_) 27 anaerobic isolates.
Acinetobacters, 11 Burkholderia cepacia, 10 Moraxella catarrhalis, 10 50 ’
Neisseria spp., and 27 anaerobic oral flora (10 species). Susceptibility Occurrences at each MIC (mg/L):
test f db 7 CLS] thod M?-A?, 2006 ith . L Antimicrobial Agent <0.016 0.03 0.06 0.12 025 05 1 2 4 8 16 32 >64
ests were performed by reference GLSI methods ( 2006) wi e Meclocycline SS had the best activity versus — [weooomess 7 2 s 7 2 - 1 - 1 1 - 1
associated interpretive criteria (M100-S16, 2006). Comparison . o/ : o sy _ C 5 9 4 4 1 1 - - o
tetracyclines (four), tigecycline and six other drugs (data not shown) P aeruginosa (80 % Inhibited at 4 mg/L) and Q"e'tflggzgl'l';‘: .
were used. A MSS breakpoint concentration of <4 mg/L was applied minocycline was most potent (MlC O 5
for comparisons only, that breakpoint most used for other tetracyclines. _ B 907 =
Strains with documented tet-mechanisms of resistance were also tested. mg/ L) agaInSt A. baumannii. Table 3. Listing of tetracycline and glycylcycline class agent MIC results
tested against S. aureus (5) and E. coli (7) strains with characterized
Results: MSS exhibited equal or greater potency (MIC,,) when compared , _ tetracycline resistance mechanisms.
to other tetracyclines against streptococci (0.03-0.25 mg/L), staphylococci e B cepacia was refraCtOry to all tetraCyC“neS, MIC (mg/L):
(0.06-0.12), Ne/sser/e? (0.06),. most'Enterobacterlaceae (1-2 mg/L) and but upper airway colonizers /pathogens such g;gi:\;r;amsm) Meclocycline S Tetracycline  Doxycycline Minocycline  Oxytetracycline  Tigecycline
some non-fermentative bacilli (Acinetobacter spp., MIC., 0.5 mg/L). P . : . . E. coli () >y = . > = e
aeruginosa and enterococci were inhibited by MSS with MIC,, results as M. catarrhalis and various Neisseria SPP. o % s g e y g oae
at 8.-16 mg/.l_. MSS exhibited cross-resistance with gther class agents were qU|te suscept|ble (M |C50, 0.06-0.25 o EEE’)) o g . ; o 0
against strains having tet A-E, K-M, O and S mechanisms. Generally, E. coli (O) 0.95 ] ] 0.5 ] 0.06
MSS was less potent than minocycline and tigecycline versus resistant Table 1.  Activity of five tetracycline antimicrobial agents tested against 226 S o K e 1 ; oo e oo
mutants. recent clinical isolates by reference methods®. S. aureus (K) 32 >16 2 0.25 >16 0.25
S. aureus (L) 64 >16 8 0.25 >16 0.25
Organism (no. tested)/ S. aureus (M) 8 >16 8 4 >16 0.12
MSS MIC (mg/L) % <4 mg/L antimicrobial agent MICy, MICy, Range % susceptible / resistant S. aureus (M) 8 >16 8 8 >16 0.12
Organism (no. tested) 50% 90% MSS/Tetracycline S. augsjcillin—susceptible 15)
Staphyl i (35 0.12 0.12 100/100 Meclocycline SS 0.12 0.12 0.06-0.12 100.0 /0.0
E_tigecy;,’,-zo(fg;( ) 4 16 50/30 Dc?fy(c);%ﬁnee 0.25 0.25 0.12-0.25 100.0/0.0 C O N C L U S I O N S
irid trept | (80) 0.06 0.5 96/75 Minocycline 0.12 0.12 0.12-0.25 100.0/0.0
viriaans group streptococc ' ' Oxytetracycline 0.5 0.5 0.25-0.5 100.0 /0.0
E—Taergoly:IC_ Streptczgg)CCI (20) 0-106 g 18003/7 775 Tetracycline 0.25 0.5 0.25-0.5 100.0/0.0
nteropacteriaceae Oxacillin-resistant (10 i i
P moremoon (10 . X 30/6  octocysing 58 e Compared with currently available
- Dox lin 0.25 0.25 0.12-0.25 100.0/0.0 .
Acinetobacter spp. (10) 0.5 4 90/80 Mci)nc))/ccz?/lglin: 0.12 0.12 0.12-0.25 100.0 /0.0 tetraCyCllne—ClaSS agentS at the CLS'
Oxytetracycline 0.5 0.5 0.25-1 100.0/0.0 ) )
Conclusions: At concentrations topically utilized of this non-absorbed Tetracycline 0.5 0.5 28 100.0/0.0 breakpomt of <4 mg/ L, meCIocyCIIne SS
tetracycline (MSS), the vast majority of the tested bacteria were inhibited, S ep"derm,\’fgilgcojcnne o 01 095 0.06.0.05 1000/ 0.0 . .
with lowest MSS MIC values for S. aureus, various streptococci and I\D/I<.>xycycll_ime 8?2 55 001.225(-)25 1888?88 showed the best aCtIVIty agamSt
INOCyCline . . .12-U. . . .
other oral flora (MIG,,, <2 mg/L). Sgictewiliiz 0.5 4 0.5-4 100.0/0.0 Staphy|OCOCCI (M |C50, 0.06-0.12 mg/L),
Tetracycline 0.5 2 0.25-2 100.0/0.0 .
E. faccalis (10) streptococci (MIC,,, 0.03-0.25 mg/L), M.
Meclocycline SS 4 16 0.06-32 50.0/20.0 .
Dox lin 4 8 0.12-8 80.0/0.0
INTR O DU C TI 0 N Mci)ngg/lglin: 8 8 0.12->8 40.0 /10.0 catarrhalis (M IC>5O! 0.06 mg/l—)! anaerobes
Oxytetr lin >16 >16 0.25->16 30.0/60.0 » .
Tetracycline >16 >16 0.25->16 30.0/70.0 (M IC505 0.06 mg/L), and Neisseria SPP.
Meclocycline sulfosalicylate (SS) is a topically applied tetracycline derivative vindans 9;‘;‘;33355};’;"’;5 A A 05 0.00216 06.3 /1.3 (|\/| |C505 0.06 mg / |_) _
that has been utilized for acne vulgaris treatment and for its other antimicrobial Eﬂ?:ggzgl';g: 8-?2 g ig-gg:zg gg-g j 2-3
qualities for over three decades. Tetracycline-class agents also have non- Oxytetracycline 0.5 8 <0.12->16 76.3/17.5
antimicrobial features that can minimize the release of free radicals, reduce . pyogen:t:;)yc“”e o0 10 <0110 7057213 e By testing strains possessing tet
expression of cytokines and alter degeneration of vascular/connective Meclocycline SS 0.03 0.06 0.03-2 100.0/ 0.0 h . f it trai
tissues. To assess the continuing spectrum of meclocycline SS and older ,\Dﬂ‘fg‘gggl'l':: o ol o oo mecnanisms Of resistance, many strains
peer drugs (doxycycline, minocycline, oxytetracycline and tetracycline HCI), Oxytetracycline 0.25 025 0.25->16 90.0/10.0 considered refractory to the antimicrobial
all were tested against a wide variety of contemporary pathogens and upper B_haemoly:?;r:z;'g:wci ther (10 020 o5 02610 2007100 " £ other tet I d also b
airway or oral flora. Reference methods were utilized with commonly applied Meclocycline SS 0.12 4 0.06-4 100.0 /0.0 action ot otner tetracyclines woula also D€
. . : Dox lin 0.25 8 0.12->8 60.0/10.0 n "
interpretive breakpoints. M?n§§§§|in§ 0.12 -8 0.12->8 70.0 / 30.0 resistant to meCIOcyC“ne SS.
Oxytetr lin 2 >16 0.25->16 60.0/40.0
Tet?'laiyslci:rilg ° 4 >16 0.25->16 60.0/40.0
MATERIALS AND METHODS SEUe -
Mecl line SS 1 >64 0.25->64 70.0/30.0
Meclocydine ! 2 o 00/ e Meclocycline SS, among the compared
Minocycline 2 8 0.5-8 70.0/0.0 . . .
The susceptibility testing methods were reference procedures from the S EE y g Ie) oy tetracycllne derivatives teStedv appears to
Clinical and Laboratory Standards Institute (CLSI) documents M7-A7 (2006) A 10 - have a balance of potency and breadth of
and M11-A6 (2004). MIC interpretations followed CLSI M100-S16 (2006), lgfleclocy?line SS i g 21-88 790060//20600 | :
where available. For comparison purposes, <4 mg/L was the breakpoint M‘.’,?Xﬁi;.‘,?i 4 ig 428 70.0/ 20.0 SpeCtrum COmparab e or Superlor to drugs
for susceptibility applied to all tetracycline derivatives. tacvae : s S oo in its class, and appears appropriate for
K. pneumoniae (10) - " -
Organisms tested (n = 265) were generally recent clinical isolates or index '[\)";f;?:%ﬁ'r']ge SS ; . e PP use agalnst pathogens associated with oral
type strains from the American Type Culture Collection (ATCC). These Minocycline 4 >8 1->8 80.0 /20.0 mucositis by virtue of its anti-inflam matory
: i i oy : . AT ] Oxytetracycline 1 16 1->16 80.0/20.0
included: S. aureus (25; 10 oxacillin-resistant [MRSA]), S. epidermidis (10; Tetracycline ; e s YT 1 Hmi bial it
5 oxacillin-resistant), E. faecalis (10), viridans group streptococci (80; 8 P, aeruginosa (10) as well as antimicrobia qua ItIeS.
species), S. pyogenes (10), serogroups C and G B-haemolytic streptococci '\D";f)'/‘;‘%ﬁ'r']ge SS . . o ST
(10), Enterobacteriaceae (30; 3 species), P aeruginosa (10), A. baumannii g/linocyclinell 8 >8 4->8 10.0 //20-0
(10), B. cepacia (11), M. catarrhalis (10), Neisseria spp. (10; 5 species) and Teﬁ;ityrgﬁr'\{g " 12 12 84_'186 3003 88:8
27 anaerobic isolates (Tables 1 and 2). Also, a collection of 12 strains of A. baumannii (10) AC K N O W L E D G E M E N T S
. . . : . : Meclocycline SS 0.5 4 0.12-32 90.0/10.0
either S. aureus or E. coli having well characterized tetracycline resistance SoEveline 0.12 5 <0.06-2 100.0/ 0.0
mechanisms were tested (Table 3). e 0.12 e =00 RO/ 01 We are thankful to the following individuals for the contribution of the bacterial
Xytetracycline 2 16 0.5->16 80.0/20.0 _ _ _
Tetracycline 1 16 0.5->16 80.0/20.0 strains used in the anaerobe component of this protocol: R. Darveau and
B. cepacia (11) P. Braham (University of Washington Department of Pediatrics); D. Drake
R E S U LT S Meclocycline SS >64 >64 2->64 18.2/71.8
DowEelne 4 -8 0.5-28 545 /45 5 and B. Olson (University of lowa Department of Endodontics); D. Snydman
'(\)/“n?Cg/C"ner 12 ?g 2-55-;;3 830-6/ /1 ggg and L. McDermott (Tufts University School of Medicine); and P. Bradford
: : : Te?ai;sm: " ;6 ;6 16216 0.0 /100.0 (Wyeth Pharmaceuticals).
e Meclocycline SS and minocycline were the V. catarals (10
. . . Meclocycline SS 0.06 0.12 0.03-0.12 100.0/0.0
most active tetracyclines tested against the Dorycycline 0.12 012 006028 100.0/0.0 REFERENCES
inocycline : : <0.06-0. : :
" Oxytetr lin 0.25 0.5 <0.12-0.5 100.0/0.0
staphylococm (M IC5O’ 01 & mg/L) Tegaiygm e 20 >0 =120 100.070.0 Clinical and Laboratory Standards Institute. (2006). Performance standards
Nei I . (10 ] ]
e SI\I/IDSCI(ocy)/cIine SS 0.06 0.5 0.03-1 100.0/ 0.0 for antimicrobial susceptibility testing, 16th informational supplement M100-
. ] o Dcl)xycyclline 0.25 1 0.12-1 100.0/0.0 S16. Wayne, PA: CLSI.
e Only 30.0-80.0% of E. faecalis were inhibited s 0.12 05 0.12-1 100.0/0.0
. Tet li 0.25 0.5 0.25-4 100.0/0.0 . . TRy
at §4 mg/L Of the tetracyC“neS, beSt for a. Criteriages,';igl)i/sie:iythe CLSI [2006], where available. A breakpoint of <4 mg/L for susceptibility was applied to all tetracyclines for C||n|Ca| anclj Laboratory Standards InStItUte.' (2006) MethOdS for dlIUtlon
_ v e antimicrobial susceptibility tests for bacteria that grow aerobically, 7th ed.
doxycycline (MIC,,, 4 mg/L). o, Includesseogroups O and & Approved Standard M7-A7. Wayne, PA: CLSI, 2006.




