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GAR-936 is a new semisynthetic glycylcycline with a broad antibacterial spectrum, including tetracycline-
resistant strains. The in vitro activities of GAR-936, minocycline, doxycycline, tetracycline, moxifloxacin,
penicillin G, and erythromycin were determined by agar dilution methods against 268 aerobic and 148
anaerobic strains of bacteria (including Pasteurella, Etkenella, Moraxella, Bergeyella, Neisseria, EF-4, Bacteroides,
Prevotella, Porphyromonas, Fusobacterium, Staphylococcus, Streptococcus, Entergcoccus, Corynebacterium, Propi-
onibacterium, Peptostreptococcus, and Actinomyces) isolated from infected human and animal bite wounds in
humans, including strains resistant to commonly used antimicrobials. GAR-936 was very active, with an MIC
at which 90% of the strains are inhibited (MIC,,) of =0.25 pg/ml, against all aerobic gram-positive and
-negative strains, including tetracycline-resistant strains of Enterococcus, Streptococcus, and coagulase-negative
staphylococci, except for Eikenella corrodens (MICyy, =4 pg/mi). GAR-936 was also very active against all
anaerobic species, including tetracycline-, doxycycline-, and minocycline-resistant strains of Prevotella spp.,
Porphyromonas spp., Bacteroides tectum, and Peptostreptococcus spp., with an MIC,, of =<0.25 pg/ml. Erythro-
mycin- and moxifloxacin-resistaat fusobacteria were susceptible to GAR-936, with an MIC,, of 0.06 pg/ml.

Approximately 20% of the 5 million pcople bitten by am-
mals cach year in the United States are allergic to pemcillin or
beta-lactam agents (5, 20, 22). The selection of an aliernative
antimicrobial can be problematic. In the past, doxycycline and
minocychine have shown n vitro activity against common ani-
mal and human bute pathogens, including Pasteurella multocida
and Eikcenella corrodens (6, 7), and have shown clinmical utility
(5. 22) However, tetracycline resistance among both aerobic
and anacrobic bactcnia has increased, and conscquently, tetra-
cycline and i< dervatives have been relegated to second- and
third line therapies by many chinicians.

GAR-930 is 4 synthetic analogue of nunocycline that bhas
activity against tetracycline-resistant stramns that possess cither
ribocomal protection. such as tef(M), or active cfllux mccha-
nismis, such as ter(A), ter(B). ete. (1, 17, 18). Preliminary studies
have shown GAR-936 to be active against a broad range of
acrobic and anacrobic bacteria, including staphylococcr, strep-
tocaccy, Prevotella spp , and peptostreptococer (2, 3,9, 17) In
addition, GAR-936 is undereoing clinical tnals for safety and
efficacy in the treatment of complicated shin and soft-tissue

infecnons. I order 1o deternimine the potental efficacy of

GAR-936 i the treatinent of skin and soft-tissuc infections
assocrated with human and amimal bites, we studicd s com
parative ur vitro activity against 416 chiscal 1solates

MATERIAS AND METHODS
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Tndinapolis, Ind, levofloxacim, QOrtho McNiel Pharmaceuticals, Rantan, N J |
moxifloxacin. Bayer Corp . West Haven. Conn . and penicillin G and tetsacycline,
Sigma Chemical Co, St. Louis, Mo

Anumicrobial agents were reconstituted according to the manufacturers in-
structions. Senal twofold dilutions of antimicrobial agents were prepared on the
day of the test and added 10 the media in various concentrations.

Frozen cultures were transferred twice on tryptic soy agar supplemented with
5% sheep blood or chocolate agar (Flardy Diagnostics, Santa Marta, Calif ) for
the acrabes and brucella agar supplemented with hemin, vitamin K,, and 5%
sheep blood (Anuacrobe Svstems, Morgan Hill, Calif ) for the anacrobes 10
ensure purny and good ¢rowth Suscepubility testing was performed sccording to
NCCLS standurds (14, 15) Brucella agar supplemeated with hemin, vitanun K,
and 5% laked sheep bload was the basal medium used for anaerobic species and
tor &7 corrodeny, Berpevella _oohelcen, and Capaocytophaga spp Mueller Hinton
agar was wsed for staphviococa, and Mudier Hinton agar supplemented with
8% sheep blood was used for the renrnader of the orgamsms

The agar plates were inucutated with a Sieers rephicator (Craft Machine dnc
Chester, Pa) The inaculum used for scrobic bactena was 07 CFU per spot, and
the inocutum used for £ canrodens and anacrobic bacteria was 10° CFU per spot
Control plates without anumicrobial agents were moculated before and after
cach set of drug contammng plates  Plates with aerobic isolates were incubated at
35°C m an acrobic cnvirvnment for 13 10 20 b and then cxsmined £ comrodens,
8 zoohclcrm Capnocytophaga spp . and stieptocoua were ncubated an 3% CO.
tor 42 10 44 I and were then exaniaed  Plates with anaerobes were wncubated n
ananaeroline chimber {Anacrobe Syaemis) at 35°C far 48 h and then exainmned

The conuol strams tesicd induded Staphndncoccus anrcus ATCC 200103, ke
tcrococcus fuccaliy ATCC M242 Eschencha colt ATCC 234922, Bacteroudes fro
gtfes ATCC 25289 oad Yo rerondes thetarocaonicron A1TCC 29741 These steans
were tested cmnltaneouds with the appropiiate plates and eivsroaments The
MIC was dotmad as the los cd concenteation of an agcnt 1hat viclded ao growth
o anrthed drange i the appearance ol crowth compared 1o the growth control
platc

. RESULTS

The results of oo study are shown in Table T GAR 936
was very active, waith ane MIC at which 90%  of the stramns
were anhubied (MEC,)) of €025 peo/ml, agamnst all acrobi
granm positeee steamsincludimg ictracychne-resstant strams of
Focrococcus Siepuococcns coagulase negative staphylococa,
and GAR 936 also very
agatnst alb acrobic veam negative strams, wath an MIEC,,, of
<N g/t tor albsolates with the excepuon ol L conrodens
(MIC,, 4 p'mib ol winch 3ot B strams requned 2 o4 pgdnid
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WABLE 1 Comparative in vitro activity of GAR-936 and other tetracycline derivatives, selected macrohdes, fluoroquinolones, penicaillin,
and vancomyan against 416 aerobic and anacrobic amimal and human bite wound pathogens

Organiym

MIC (pg/ml)*

MIC (pg/miy

Agent Organism Agent
(no of isotates) Rauge S0% a0, (o of ssulates) Raage S0% 90<%
Ef-4b (17) GAR-936 0060125 006 0125 Azithromycin 006-1 0s 05
Minocychne 006-0.125  0.125 0125 Ervthramiycin 025-2 2 2
Doxycvcline 0.125-0 125 0125 0125
Tetracychine 006075 0125 0.125 P mudrocida subsp G{\R~93§ (1 06-0 06 006 006
Levofloxaaim  <0.015-006  =0015 003 septica (15) Minocydline 0060125 006 0.125
Moufloxaan  <0015-006 <0015 006 Doxycycline  0125-025 0.125  0.125
Penicilhin-G 003105 025 05 Tetracycline 0125-025 0 lS_ 0.25
Vancomycin 4->R >8 >8§ Levofloxacin - =<0 UI_TJ) 03 S0.0I? =0015
Aznthromyan  003-0125 006 0125 Moufloxacin 0015003 <0015 003
Erythromyain  0.125-1 025 05 Peniclbn G 006-0.125 0125 0125
Azithromycin 05-05 05 05
E. comrodens (18) GAR 936 0254 0.5 4 Erythromycin 1-2 2 2
i‘)"(""wccl'i':‘f Oo';i._; 825 ; P somatis (1) GAR-936 0030125 006 0125
ey : Minocycline 003-0.125 006 0125
Tetracychne 025-2 05 2 b | 01254125 0 .
Levofloxacin  <0015-003 <0015 003 oxycychne — 0.125-0. L0
acin <0.015-0.125 003 0125 Tetracychne 0125-05 0.25 0.5
M"’f‘ﬂl‘l’,"“cc'" o 1 5 Levofloxacn <0 015-<001S <0015 =0.015
5:';,:;;"‘ Tasg s8-8 Mowufloxacin  <0.015-0015 =0015 =0.015
Azithromycin 05-8 2 8 Pemicilin-G  =0.015-0.06 006 0.125
Erythromycin 7.8 4 8 Azithromycin =~ 0.125-05 025 05
Erythromycin 0.5-2 05 2
Morwella spp® GAR-936 0.06-0.25 0.125 g gg Bergevella GAR-936 0.06-0 25 025 0.25
(13) Minocycline 00305 0.125 " zookelcum (10)  Minocyclme  =0015-0 125 0125  0.125
Doxyeycline -~ 0.06-1 0.3 ! Dowcycline  <0.015-0.5 0125 025
Tetracycline 0.125-05 .25 a5 Tetracychne 0251 05 ]
Levofloxacn  =0.015-006 <0015 006 Lovofinmon  <0013-0.125 006 006
Moafloxaan  £0.015-006 <0015 006 Moxifloxacin <0015-003 <0015 <0.015
Penicillin-G ~ =0.015-0.5 0.06 0.25 PenlCllh‘r'rG <0015-2 0.06 0‘25
Vancomyan 8->8 >3 8 Vancomycin - i~>8 4. 8‘
Azithromycin  0.03-0.5 006 0125 At 025 05 \
Erythromycin - 0 25-1 05 ! Erythromycin 0 06-1 025 05
Neisseria weaverii GAR-Y36 003-0.125 006 0125 Misceliancous GAR-936 <0015-0 25 0.06 0.25
(1) Mmoqcl.lnc 0.06-0.125 0.125 0.125 gram-negative Minocychine  =0015-0.25 006 Q0.125
Doxyeycline - 0.123-0125 0128 0125 110 {lcieiy”(13)  Doxycycline =0 013-0.5 0.025 05
Tetracycline 006025 0125 025 Tetracycline  0.03-025 0125 025
Levofloxaain  =0.015-0.03 <0015 =005 Levofloxacin <0 015-0.75 <001S 0125
Moxifloxacin  <0015-003 <0015 =0015 Moxifloxacin =0 015- 175 <0015 006
Perucdin G 0.06-0.25 0125 025 Pemchn G =0 0154 006 025
Vancomycin >3 8 >3 Vancomycn =0 015->§ >8 >8
Azithromycin Qua-0 125 01 0125 Azthtomycin =0 015-1 0725 ]
Erythromycin = 012505 05 0.5 Erythromycin <0 015-§ 006 S
P canis (11) GAR-936 006-0 06 .06 a6 Connecbacternum — GAR-Y36 <UUIS 06 006 006
Minocychne 0066-0 125 1125 ai2s aquaticurn (11)  Minocvchne 0 03-0125 003 006
Doweychae 0125025 0.125 025 Doxyeychne  0125-0.25 0.125 0125
Tetracychine 0125025 0.125 025 Tetracycline 0125-4 4 4
Levofloxacin  <0.015-0 (13 =018 003 Levofloxacin 05-1 1 1
Moxifioxacin = =0L.015-0.03 =0 015 0.03 Maxfaxacin G06-05 035 025
Penwciltin-G 0030125 0125 0.125 Penicillin G 0125-1 I 1
Azithromycin 01505 05 (UM Vancomyan 0 125-2 2 2
Enythromyem 1-2 z : Azthiomyan 0 125-0 25 0125 0125
- ‘o 3. bl 3
P odagmans (10)  GAR-930 03006 006 006 || Erythromyen - 003-0.125 005 0.00
Minocvclme 04125 012> O 7 Connebactenan GAR Y ~ 50 28 006 0125
Dovyeyeline 0125025 025 2> sop (21 Minocvcline =0 015 22 006 01725
Tetracychne 0125-05 025 U Doxveycline =0 015-4 12> a2
Levoflonacin - <0015-003  <g0IS <9015 Tetiacychine tHU3-16 0r2s
Moutlonacan 0000060 <0015 s Levolloxacin }h03-¥ (1125 1
Penicdhin G ai-g12s {106 (L A Moatloaacin =0 (131 06 f
Anthiomyun Q0641 s (URN] s Peictha-G - <0 G15-2 06 I
Erythromyan 0 2N-2 1 2 Vancomycin 25-8 02 03
Aathiomycin (10115 2 0t 03
I anuliocids subsp GAR 930 00- 16 v U6 006 Frothromycan 0015 025 uod TEFS
nadroctde (13) Manocvchime tas 0428 06 Qs e .
Dovyeydinge O8N0 25 (15 (U Gram positnge non GAT Y3 DRITRNN A a2 N.A
fotracvclinge 0125025 (2 - spare formne Minocvching GOy (1S [ERE/ R N/A
I cvotlonacin Qais om ~00ls thy e rods (N Dosvvavchinge Hax g2s 12> NA
Aonilovscn Gois_gon - oS thin. Tetaading a3 alrzy  N'A
Paadlin G a6 (12N (£ [T Fovatlonan Hus | uos N A
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TABLE t—Continued

Organism Agemt MIC (ug/mby” Organism
{no of wolates) Range U 90% (no of olates)
Moxifloxacin =0 015053 0125 N/IA
Pemicilhin-G <( 015-1i =0 015 N/A
Vancomyan  <0015->8 0.25 N/A
Aznthromycin <0 0154 Q125 N/A
Erythromycin 00151 006 N/A
’ Enterococcus spp’  GAR-936 003025 006 0125
18) Minocycline <0 015-16 0.06 16
Doxycycline 006-32 025 16
Tetracychae 0125->32 05 >32
Levotiovacin 0.25-1 | | \ Fusobacterium pp’
Monxifloxacin 006-05 025 025 1 (10)
Penicillin-G ~ =0015-2 025 2
Vancomycin 0125-2 0.5 2
Azthromycm 0.06->32 025 >32
Egthromyan <0015->128 006 >128
© S aureus (15) GAR-936 0.06-0.125  0.125 125
Minocycline 0.03-006 0.06 0.06
Doxycycline 0 06-0.06 0.06 0.06
Tetracychae 0060125 0125 0.125
Levofloxacin 0060125 0125 Gi25 1 p hepurinolytca
Moxfloxacan  =0.015-006 0.03 0.03 (12)
Penicillin-G =~ <0.015-8 05 8
Vancomycin 0505 05 05
Azithromycin 025-1 0.5 1
v Erythromyan 0 125-1 025 025
P
Staphylococcus GAR-936 006-2 0.06 0.25
coagulase Munocycline 003-1 006 i
negative® (18) Doxycychne §03-16 006 4
Tetracyctine 006->32 0125 16
Levofloxacin 00305 0128 0.25 I
Moxifloxacn  0.03-0.25  0.06 006 || Freveretia spp” (19)
Penicillin-G =~ =0 015-2 006 2
Vancomycin 0.125-1 0.5 1
Azithromycin 05->32 0.25 >32
/ Erythromycin = 0125->128 0125 >128
Streptococeus mins GAR-936 =0015-0.00 003 0.03
(10 Minocycline a03-2 006 i
Doxycychne 006-2 0125 2
Tetracychne Q068 025 4
Levofloxaan 05-1 1 t P macaccac (1)
Moxifloxacn gg6-0125  012s 012>
Pemcllin-GG - 0015023 (H16 025
Vancomycin 25035 025 {5
Aznthromycin 006-0 25 otz 025
Erythromyain 003-006 006 Q06
Streptococcus spp”  GAR-936 =0.015-0.125 006 006
(23) Minocychine 0.03-t0 006 0.125
Doxycycline 003-10 000 025
Tetracycline 006-32 3 i
Levofloxacin s5-2 (5 !
Moxifloxaan 4060 3 Q125 035 P gcrvaliy (11)
Pencilin-G - <0015-0 125 006 0.125
Vancomycin 0125053 02 a5
Azthiomycin =0 015341 3 0 12s a5
Erythromyaan 01250125 003 0123
B tectnr (1) GAR-936 [{RIGETAN (IR BN 132>
Minocychine [LNVRTN] (o 166
Duryoychine QUGS 006 0125
Tetracyddme 12510 025 (125
Levoflovacm 042> 0 2
Moutlovaan O3 25 040 (23 1"""/"‘"(””"””‘
Pomcdlin G ~0nis-1n nns TR sep (1)
Vancomyan N S N
Aathiomvan [N 1 2
Fovthromem [ER AT (4~ {1
/I anecloanan (W) GAR 93 R LA I RS LR th (i (16

|-
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MIC {ng/miy
Agent —
Ringc 50% YU%

Minocychne 006-025 000 025
Doxycychine 0.03-05 0125 05
Tctracycline 0.25-1 05 !
Levofloxacin 1->8 >8 >3
Moxiflovacin 0.25->8 >8 >8
Penicithin-G =0015-0.03 =0015 003
Vancomycin >8 >8 >8
Azthromycin 054 2 4
Erythromycin 864 32 61
GAR-936 =0.015-006 003 006
Minocycline  =<0015-0.125 006 006
Doxycychne =3 0i5-0 125 006 0128
Tetracychne  =0.015-1 025 025
Levofloxacin 0.25->8 >8 >8
Moxfloxacin 0.06-8 4 8
Pencillin-G =0015-0.5 003 003
Vancomycin 1->8 >8 >3
Azithromycin <0.015-0.5 0.25 025
Erythromycin ~ 0.1254 4 4
GAR-936 0.06-0.25 006 025
Minocychine 0.03-8 0.06 8
Doxycychne 0.06 4 0.06 4
Tetracychine 0.25-16 025 16
Levofloxacin 0.5-1 05 a5
Moxifloxacin 0.125-025 (LA 25
Penicithin-G 0.125-0 125 0.125 0125
Vancomycin >8 >8 -8
Azithromycin 05-1 ! I
Erythromycin (42505 025 05
GAR-936 0.06-0.25 0.125 025
Minocycline 0.03-8 0.06 8
Doxycycline 0.06-8 0125 8
Tetracycline 0.125-16 025 16
Levofloxacin 0125-05 0.25 0.5
Moxifloxacin 0.06-0.5 0125 05
Penucillin-G =0015-32 006 16
Vancomycin >8 >8 >8
Aznthromycin 0.25-2 a5 2
Erythromvcin 0125-1 05 1
GAR-936 0 03-0.125 043 U6
Minogycline G038 (.06 0175
Doxycycline 006-8 0125 0125
Tetracychine 0125-8 0.25 025
Levofloxacin 1 06-0.25 25 025
Moxitloxacin 0.03-0.125 006 0123
Penicilhn-G =00I5-05 05 05
Vancomycin 2->8 8 >8
Azthronwcin 0.25-1 05 05
Erythromvan 0125025 0125 0H
GAR-Q30 =0 015-0 06 003 0ya
Minocychne 003-006 006 006
Doxyevehne 006-0125 006 012
Tctracscline 0125025 025 02,
Levoflonacin (1 125-1 0125 02
Mowufloxacin =0.013-0.25 006 g u6
Pemiciltin G =00h-=0015 <001s 0015
Vanconnain 1-4 1 ]
Azithronncm (125-1 (2s (1
Crvthromiain a06-0 125 a1z 012
GAR-910 SO01S-0 128 (i 0006
Muntocr clsoe 003-1 Ut 0
Dovandlin (86-4 o 02y
Tetracschne 0ni2s-8 2 (U
I cvotovaan 01252 { ?
MouHoy o a0 023 (125 [UIRS
Pencithin Ce 001y 4 = (HMS 05

Contined on followang page
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TABLE 1--Conunued

Organism Agent MIC (pug/mly Organism Agent MIC (ng/mt)”
{nu ul noutstes} Range sues VO, {nu uf nolates) Rangc S0% V1154
Vancomycin 2->3 4 X Erythromycn 006->128 025 >128
Azithromycin 0.125-05 025 05
Erythsomycin 003025 0125 a5 Gram-positive non- GAR-936 0006-5 0.06 0.5
spore-forming Minocycline 006-1 0125 Q2
Peptustreptococcus GAR-936 =0015-05 006 0125 rods™ (20) Doxycychne 006-1 025 05
spp’ (21) Minocychine 003-38 0125 8 Tetracychine 054 1 2
Daxveychne 00616 0.125 4 Levofloxacin 0 125-1 0.25 g5
Tetracychne 0.125-32 us 16 Moxifloxacin 306-1 Q.25 05
Levofloxacin 0.125->8 05 2 Penicillin-G =0015-05 003 0.25
Maoxtloraan 00605 025 0> Vancomycin (0.25-1 0.5 t
Peniciliin-G =0.015-1 0125 025 Azithromycin 003->32 (113 025
Vancomyain 0.125-05 025 0.5 Erythromycin 003->128 006 0.25

Azithromycin 025->32 05 >32

“ 30% and 9%, MICs at which 50 and 90% of isvlates tested, respectively, are inhibited; NA, not applicable.
* M atamiae (1). M catarrhatis (S), M lacunaia (1), M. nonliquefaciens {2), M osioensis (1), and Moraxefla spp , no good it (3)
< Bondetella bronchiseptica (2), Capnocytophaga sp. (1), COC NO-1 (2), Haemoplulus aphrophilus (1), Haemophdus parainflicenzac (1); Newssena cinera ot N flavescens

(1), Newusena elongata (1). Neisseria specics (2), Riernerella ananpesufer (2).

“ C. accolens (1), C argeroratense (1), Corynebactenum Gep F1(1). Grp G (1), and Grp G2 (1), C. jetketurn (1), C mununssimum (8), C prapuguuen (1), C ulcerans

(1); Corynebacienum spp . no good fit (5)

“ Brevibacternnun spp {4), Ensipelothrix rhusiopathiac (2), and Rothia dentocaniosa (2)

1E avium (2). E durans (6), E faecalis (1), E malodoratus (2), Entcrococcus sp (1).

€S capetus (1} S cohnu (2), S eprdennudis (1), S. homuenis (1), § hvicus (1), § intermedius {4), S. saun or S. lentus (2), 5 warnernt (2), and S xylosus (1)
* §. constellatus (2) S dysgalactiae (1), S ustennedius (3). § mugans (11), S pyogenes (3), S. sangrus If (2). alpha Strepiococcus sp . no good fit (1)

‘'t necrophorum (1) and £ russu (9)

1P tivia (3). F buccae (2), P denticolu (1), P enoeca (1), P intermedia (1), P wtermedia or P nigrescens (1), P loeschuc (1) melamnogenica (2), P Zoogleoformass

2). and Prevotella spp , no good tit (5)
PP

L P cangingrvalis (4) P canons (7). P cansula {3), P cucumdentana (2), P circundentana of P cansulc (2), and P levu (1)
‘P anaerobus (7). P asaccharolyucus (2), P vone (1), £ magnus (3). P nucros (3), P. prevotu (3), P tetradius (1), and Peprostrepiococcus sp, no good fit (1)
~Admnomyces wraclu (1). A naeslundn (1), A newa (1), A pogenes (1), A wocosus (2). Lubacterumn spp (3), Propiobactenum ucnes (8), P avedion (1), P

freudenrcichu (1), and P tyrmpholyucum (1)

for inhibition while the other 15 strains were susceptible to
=0.5 pg of GAR-936/ml. Sixty of the 62 Pasteurellaccae isolates
tested, including Pasteurella multocida subsp. muliocida, Pas-
teurella nudtocida subsp septica, Pasteurella canis, Pasteurclla
dagmaus. and Pasteurella siomatis, were susceptible 1o <0006
ng of GAR-Y36/ml. two solates of P. stomatis required 0.125
pe of GAR-936/mi for mibubition. GAR-936 was also very
active against all anacrobic species, including tetracycline-.
doxycychine-. and munocychne-resistant strains of Prevotella
spp (such as Prevorella hepannolviica, Prevotella melanino-
geruca, Prevosclla bova, and Prevotella loeschut, Porphyromonas
spp (such as Porphyromonas levu), Bacteroides tecturn, and
Peprostreptococcus spp and had an MICg, of =025 pg/ml
Macralide (erythromycin and aathromycin)- and fluoroguino-
lone (levoflonacin and moxifloxacin)-resistant Fusobacterium
aucleatum and othet Fusobactertum spp. were susceptibic to
GAR-936 (MIC,,,. 006 pg/ml)

DISCUSSION

Sclection ol an mappropnate antimicrobial agent for the
therapy ot infected bite wounds can lead o therapeutic failure
and long-term scquelac {30 1) 1) Wiile beta-tactamis have
been the nadmonal drugs of chowe. many paticnts report a
history of pemcdlin allergy or side effects and require the
sclection of an altcrnatne ageat. This choce has been some-
what problemiatic o the pastesinee covthromycin MICS against
bite pathogons have becn meomsasicnt () and chimical {adures
of covthromvam tharapy e bean reported (10U 16). Other
avcits, such as the luoroqumolones were abso sttractive, Lut
same echatn o common bae molate species, such as the fuse
bacteria, were olicn sosstant (6, 7). Qur pror cluical eapert-
cice had suggosted tha tctacydhines were attcacteg alterna-

tive agents, but tetracychine resistance evolved, both because of
cflux-based and ribosomal protection mechanisms, and some
bite isolates were resistant (1, 5, 17).

GAR-936 is a derivative of minocycline that has actwity
against tetracycline-resistant strains that possess either ribo
somal protection or active ctflux mechanisms (17, 18). In vitro
data has showan GAR-936 to he active against a broad range of
gram-positive and gram-ncgative pathogens (1, 3, 17, 8. 21)
van Ogtrop et al. (21) have shown GAR-936 to be active in an
experimental i vivo murine thigh infection model and to have
good activity against S. aureus and other gram-positive and
gram-negative aerobic bactenia They stated that GAR-936
would be a “promising drug(s) for the treatment of staphylo
coceal infections™ and suggested that. based on their mode!
“the theoretical breakpoint MIC” would be about 05 pg/ml

In our study, GAR-936 showed excellent activity against the
full spcctrum of 268 aciobic and 148 anacrobic chnical bste
wound solates. Many of our solales were resistant 1o tetracy
clinc and tetracycline analogucs. such as doxycycline and mi
nocychine, yet, of all the acerobic and anaerobic hacternia stud
icd. the GAR-9Y36 MICs for only 3 of 18 £ corrodens 1solates
were >0.5 pg/ml. GAR-936 was active against typical priman
anima! bite pathogens, such as 7 nudioada subspeaies (alt W
strams were suscepttble o =106 pg/ml), and sccondary invad
ers.such as § aureas (all 15 ssolates were susceptible to =0 17~
peml). tn addition. GAR-936 was active against macrohide
resistant acrobic ssolates, such as Convuchuctetium aquaticus:
Conncbacterium spp, £ conodens, enterococc, coagulase
acgeative :slAphyk)C()CCi, and Tevofloxaamn-resistant corynebact
1ie Gales and Joaes (3) studicd the activies of GAR 936
aganst 1203 recent dduncat solates and noted s mpeaved
actnity compiaied 1o older tetracychines as well as s brodd
spectrum of activity. While most of the ssolates in our study an
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not represented n their data, their GAR-936 MIC,, of 0.25
wg/mi against both oxacithn-susceptible and -resistant $ aurcus
was onc dilution higher than that found for our § aureus
isolates  [n our study, moxifloxacia exhibited goad n vitro
activity against all acrobic bite isolates

Among anacrobic bactena, GAR-936 also exhibited excel-
lent activity against isolates, including macrolide-, levofloxacin-,
and moxifloxacin-resistant F. nucleanun and other Fusobacte-
rum spp and tetracycline-, minocychne-, and doxycycline-re-
sistant asolates of B tectum, P. hepannolytica, Prevotella spp |
Porphyromonas macaccae, Porphyromonas spp. (P. levit), and
peptostreptococar Of note, the GAR-936-susceptible pep-
tostreptococci showed resistance 10 erythromycin, azithromy-
cin. levofloxacin, tetracycline, doxycycline, and minocychine.
Edlund and Nord (2) studied the acuvity of GAR-936 against
327 anacrobes, using PDM-ASM mcdia supplemented with
5% horse blood. The species they studied differed from the
species of our bite isolates in most instances. In general, our
results were simtlar for peptostreptococci, and both studies
showed GAR-936 MIC,,, of 0.06 pg/ml against F. nucleaturn
isolates

Overall, GAR-936 exhibited the best activity of the agents
tested against the full spectrum of acrobic and anaerobic bite
isolates, including multidrug-resistant stramns. This excellent in
vitro activity warrants its further investigation for clinical use in
skin and soft-tissue infections, including those due to human
and animal butes.
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