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ABSTRACT 

TIrirty eight bacterial agent.s WC'tC' isolutedJrom dWerenl species qf pSiI/(JcinC' bird~ 

oj L'rlIiable ages. These birds indHrled morbid andl or dead birds. Birds were receiued 

from dU(erenllocalities oJSlwrkia province. These agcnrs were E. co!i /31.o'%} Sltcncl1u 

spp. (21%). Snlmonella spp. (lS.896). eadl oj Citrobacier spp. and. Enlerobacler spp 

(1O.51j6) and each oJPmteus spp. and Klebsiella SPJ', (5.396). SllscCpiiblUiU q{ these iso

loles to alltimicrobial agents lncludi.ng .Jluoroquinolones (enrojloxadn. dptjlo.'wdll. di· 

J10xadn and norjlaxar.in) and oiher commonly used antimlcrobtaLs {gentamicin. strepto' 

mycin. jturno({uine, nalidixic acid. amoxyclWn, lrimelhoprim. tctracyclille. doxyqjehne. 

penctWn alld cejliojur were tested in-uitro by using disc dWilsion and broth dilu

tion iedmiques. All isolales were sensitive to enroJ1oxacin. ciprojloxacin and dU/ox(1 

cin with MICs mngedJmm 0.19-0.39. 0.19-0.78 and 0.39'1.5G ug/ml,·cspccHudy. The 

Mlles Wen! f.'t1U(J.( 10 or one doubling dHulioll ubol.>e MICs. Nofjlvx.acia Wid gcnlwllicill 

were the next. most active compounds willi MICs ranged from 0,39- 6.25 anti 

0.39·12.5 119/ml. respectivel.ll. Whereas. nnlidooc acid, dOXlJcydine. ccjliojilr, and tel, 

raryciine exltibil.ed variable activity against isolated bacteria. Moreol'ler. Pro/cus. cUw· 

buctcr and Enferobacrcr were highly resislant to aU tested drugs except jluorO(Jullto

lone (,OIlipOlUld~ and d0Xl:Jq;lcline. Most ~r 'isolated strains were resistant to 

llmoXlJeiHln, jlumoqlltlle, :,lreplomydn. trlrnelhoprim and pencWin, TI1CSC rC'su/Ls pro

vide irUorll1atlon all the gmm . negative bacteria Lsolmed from psilladne birds. t.hetr 

drug susceplibility and the MICs and MDG.-;;. This knowledge may proue usefUl to t.he 

clinician when selecting the appropriale anlimicrobial anents 10 Ir('at baderial i/l/Celion 

in pstLlacine birds. 
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INTRODUCTION 

Dnds belonging to the order psltlaeifonns are becoming inLn~asillgly 11101'(' popular LIS hOllse 

held pets. One of the diagno<;\ic lools to investigate the cause of disease is a mkroblological ('x

ami nation of fecal or samples taken from \)ody openingR like cloaca, nose and beak (Dorrestein 

et a1.. 1985). AL necropsy. culturing frolll l\1t' inlcsUne and different organs a::i Ilvn, heart and 

lungs (Flammer and Drewe$. 1988) ean eolled valuable information. Tile bac!t~1 iill infect i()n.~ of 

psi Uacme l)11-ds eiLlll:r prilllC1ry or secondary rest! \t in major economic Io~ses ill capLiv(' birds 

(Bangert et al.. 19S5). Gram - negative bacLelia do nol belong to the uormal intestinal nora 

(Glunder and Martinsen .. 1981). Any gram - negative baderiulll '_'1I11111"t'd ["mill L1ll' droppings 

can be considered a pathogen (Flammcr Ilnd Drewes .• 1988 and Gerlach. 1994). It is wcll es

tablished that in-vittu antioacterial susceptibility testing of bacterial pl..lLllOgr-ns C~1Il provi(\p \':11u

able gUidance til the veterinarians in ehoiee of appropriate antimieroblal agents. Some sludies 

rerfcrccl t(J strong corrdation betwcen in-vitro and in-Vivo eflki:.ley uf antimicrobials (Roemdonck 

et a1.. 1992). Studics uave reporlcd susceptibility diJ.ta for organisms isolated ["rOlIl chickells. 

turkey~ ;md ducks (Amara et al 1995. Watts, et al., 1993. Salmon and Watts. 2000). lluwn'

P,r. very {jUle data are a vaHaole reporting the in -vitru activiJ y of Vcuious an t inli(']"obial C1.l(t' 11 Is 

again,,1 psillal'iJw birds pathogens. 

fhe nbJt'ctlVc of lllis study was to ddermine tile- in vitro activity or vario\.ls antimicrobial 

agents by using disC' diffusion and broth dilution techniques a~ainsl gram-negative bacteria iso

lated [rom psiHacine bircls. 

MATERIAL & METHODS 

Birds: 

Fifty psilt<l('inc birds were collected from dilfcrent localities at Sharkia provincc with dillercnt 

ages. Tbcsr- birds wcre subjeclcd to clinical and postmortem examil\ation. 

Colleetion of samples and microbiological exomination : 

Cloacal and tnlcheal swabs fmm morUid birds werp taken as well as speeilTH>ns trom internal 

organs wen~ collecLed at necropsy for \)acterlologleal examinal.Joll. Collccted swal)s and orl-(aw-; 

were kept in rcfri!leralion before seeding tn suitable media. These media included Nutrient bruth 

and agar. Mae-Conkey bro!u and agar, Selenite -F-bruLh. Eosin Melhdene Blue a!-!ar. and S.S 

agar. (Dif("(»). Inuculated culture media were incubated at 37°C for 24 - 48 hr. under aerobic ('011-

ditions. 
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Subcultures were made from Selenite - F- brotl) to speclflc. media S.S agar. Bilc\t:'rlal IsoICltes 

were identtlled by growth characteristics. colonial morphology, gram ~ slain. and standard blo

ehemical tests (Avery •• 1982). 

Drug sUliicepHbUity tests; 

A- DISC dilfusion test: A total of 38 isolates were used for disC' sensitivity testing accordill~ tu 

National Committee for Clinical Laboratoty Standards (NCCLS) procedures (1997). The 

allUlIlicro\)ial discs used were enrofloxac.ln (End 5 ug. difloxacin (Din 5 u~. C'iproiloxacin 

(Cip) 10 ug. nurfioxacln (Nor) 10 ug. Celliofur (CeO 10 ug. gentamicin (Gn) 10 u.r,t. amoxyell

lin (AmI) 10 Ill(. pencillin (P) 10 ug. streplumyClrl (S) 10 ug. doxycycllnc (U) 30 ug. tetracy

cline (Tc) 30 u,g. nalJdl'{ic acid (Na) 30 ug. Flumoquine (Ar) 10 ug and lnmethoprlm (Trim) 

25 ug (Oxoid. Unipath Ltd, £3asingstoke. u.K.). The inhibition zones wefe 1IU'<lsure(/ artel' 

18 to 24hr of ~rowth and the recommcndaUon given by the sensillvlty dises manuhIC-lurer 

manual were used for classIfYing these isolaLes as sensitive or resistant. 

£3; Determination of minimal inhibitory concenlrations (MICs\ (\nd minimal b"elt'rtddill ('or\

eel II ra(lons (MilCs). 

MICs and MRCs of antimicrobial agcnls for isolated strains were (\ctf"mlincd by using broth 

dilullon Illt'lhod acclJI'ding lo NeeLS. (1997). Ten antimicrobials wert', kindle,?, 5upplit"d by 

Amoun and Adwld Comp .. Egypt were used in this study. Tlwsl' antimicrobials inc-Juued cmo

floxacitl {Em). ('iprolloxclO (Clp) llodloxacin (Nor). dilloxacin (DiI). streptomycin (5)_ gentami('in 

(Gm). naldiXH': acid (Na). flumoquine (Ar). amoxyclllill (AmI) and tetracycline (TeJ. Selcclioll of 

these antimicrobials were based on mark('d sensitivity of the bacterial agents and bC'in~ in ('Ulll

mon use in the field. 

The stock solutiuns or antimicrobials wen.: made in sterile distilled wah'l- e).('('pl lor nalidixic 

acid, OUlTluquine. enrofloxacill and eiproHoxdn Wllich were dissolvr-d In Naof-l. A serial two fold 

dilution 01' eac.h antimicrobial agent was done In the range. of 0.05 - 100 ugj Inl In Mllcller Hin

ton Broth (Ml'iB). 10 ul 01 (MHO) cDntaining 1 x 105 Colony Forming Unit (C. F.Ul of each isolatf' 

was inonlJalnl inlo each Lesl and control lubes in the given series. The tubcs were ill~ubated at 

37°C for 18 - 24 hr. Til(' MIC was dellncd as th~ luwest concentration of the anlirniuobial ag('nl 

which complet('ly inhibi!('d the baeteni'll growth. DetNminatjufl uf Minimum Oa~kricidal Cun

centration (MUC) was done by subculturing (10 lIlI of broth lrom each MIC tubes \hat had no 

vi~;b1e growth on Mueller Hinton Agar (MHA) and incubated for 24 - 4H hr at 370C. MAC was de

fined as t.1l1' luw('st concentration of a drug that showed no growth on the inoculated plate. 
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RESULTS AND DISCUSSION 

Bw'tenai infections are frequent in pSittacine birds. II is a COllllllon practice III culture frum 

mouth and cloaca ~wabs as welt as fecal samples routinely. Veterinarians LJ:,,(' lIlt' results 01 

these cultures to guide therapcullt:: lledsions. The birds were su/]crC'd rrom depression. fumed. 

plllnlage. nasal discharge. wi:ltery eyes and abnormal respirLllory sounds. on the other Iland 

some of them showcd diarrhea. wet feathers at lhe vcnt region. and dehydration. PostJl1orLUIll 

examination revealcLl lhat walery or mucoid nasal discharge. congestion oj larynx ami I rilc\JC"<J. 

pneumonia and airsaculiUs. the lesions in ('ase of birds which suffered from diarrhea included 

congestion 01 the liver witt) subeapsular haemorhagc. neer(jsis in SOITI(' cases. clll('n \ IS. Clnd the 

eontenl of the inlestine were greenish nark malcrii:lJ and in sOllle cases were haeHlIli'lUlgic COli· 

tents. Kidney enlarged. and some bJrds sun'ering form splenumegaly. 

The incidences of gram - negative bacteria are su mmarized in table (11. Seven genera or gram 

negLltive bacteria wen' isoiaku E, coli 12 (31.6%) was Ih· mo!';t {'(mUllon. Shegella SP[). 8 (21 %). 

SCI[monella spp. 6 (15.8%) Cllrobaeter spp 4 (l 0 .5%) Enterobadcr :"p 4 (10.5(/0). Proteus ~pp. 2 

(5.3%) and Klcbseilla spp 2 (5.3 IY<J). No other species of gram· Ilegative ULlctCIM wnc rCl'llVCfL:lL 

Graham and Graham (1978) and Dorreateln et at (1985) slaled that alt gralll-llclJ,Lltive uade

riu arC" abnormal inllllbitants of tile psittacine gut and ~houid be considered palho,~ens. In ('un

trast, Flammer and [)rewes (1988) noted specks - related dllh'l-ellce:s ill lhe pl'cvaiclll'(' oj gl'~m 

- ncgative baeleria. They isolated E. coli from healLhy psittacine uirds in GOCVu (101/ IG8) of Ihe 

gcn us coealua. And 18% (61! 338) from other non('ocai ua speci('!,;. 

Caroline et a1. (1999) suggested that shigatoxin . producing E.roli were uneOlll1l1U11 ill psillil

cine ulrds but entcropathogenic E.C'oli O<:PEC) should be ('o,\~j(ler('d .\S potential palhogl'll!:> in 

psittaciform birds. which may be a source o[ human EP£C infection. £.('oli infediotl i~ pmbably 

the most common eausc of death in psittacine birds in which J! pl'oducc::; cnleritis. Plll'ulJlOnia 

and scpli('{'mia (Gerlach. 1994 and Steiner and Davis. 1981), 

Salmonellosis can be a serious disease of pslttacine birds (Coleman, 1993, Orosz et al, 

1992 and Panigrahy Bnd GUmore, 1963) lhe absence of fully functioning c('('(11 ill psiUal'ilies 

might c)..l-'Ialn why these birds appear to b~ more susceptible to salmonellae infections than Otll

a binls (Gerlach, 1994). 

Enterouacter has been known to occasionally cause disease ir~ pSittacifonns (Fiennes, 1982 

and Gerlech, 1994). Dorrestein et at., (1986) isolated Klebsiella in aSSOCiation wilh other bac

(erial agents from diseased bIrds but in mixed culture. dead birds :;howed on nccropsy cat'lrrhal 

to fibrinous pneumonia \vith alrsaculitls. In contrast Flammer & Drewes (1988) and Bangert et 

al. (1988) 1soiatuJ Klebsiclln spp and EntC'robadl'r spp from health} birds. While Citrobact('1" 
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spp was isolated in a pure culturt' from different organs wLth gastroenleritis. They also Isolated 

Enterobac.ter spp from organs induding heart. kidney. lungs and gut. Proteus spp. and Citro

haclf'r spp couldn t be isolated as a prinlalY cause of the disease but wt'ft' fuumlln l'ornuin;:l{lon 

with oUler uacteria especially E. coil. 

The in vitro activities of fluoroquinolones and other commonly used antimicroillal agents 

against isola led microorganisms <Ire shown In Tabks (2 and 3) 

The bckd\on or Clntimkrobial agents depends on knowledge of the susceplluility of the sus

pected pathogens to antiuioties. as well as effectiveness and length of drug withdrawal tilne (Pre

Bcott and Yielding. 1990). 

i\JHimic:robial susccpllbllity testing is generally aceepted for use as a guide to choice of anliul

oUe for therapy of psittacine birds (Flammer and Drewes, 1988 and Scullion. 1989). Dala de

rived from disc diffusion tests are of value uecause iuey d'~Ungu,sh ueiween sensitive aud resist

ant strains in a given uacterial popUlation and prcclicllon of opthnal therapy Oll tile uasis of 

pharm;l/:okiHclit and MICs data (Flammer. 1995). 

Pham1acodynamic is defined as the correlation uelween conecntration or lhe antibacterial 

agent and the effect of that agent on the baclerLal pathogens. Initially, the pharmacodynamic 

propel'lics or diuical concern were MIC and MIlC. If lhe M13C and MIC were approximately the 

same or two-four dilution greatcr. the drug was eonsidcrcd to be uadericidal. 011 the other hand, 

if the MRC was several dilution greater than MIC the drug was conSidered [0 ue bacterioslatie 

(Walke:r and ThDmsbcrry. 1998 and Craig and Dathoff, 1998). 

In the ('urrent study. most of isolated strains were highly sensitive to cnrolloxaCin. dpwl1oxa

cin and dilloxacin with MJCs I'angn] from O. 19 0.39. 0.19 0.78 and 0.30 1.5G II,!!;/IIII lespec

Uvely. meanwhik. MICs or nornoJ(acln was slightly higller 0.39 - 6.5 ug/1ll1. TIlt' MIJCs or these 

drugs for the most isolated bacteria were equal to or one doubling dilurton auove MICs revealing 

tiJat these drugs possess bacteriCidal eHect against the tested Unctcria. These n:su}ls wen' 

broadly similar to the previously publiShed surveys in chicken. Saleem et al (1999) reported 

that all i~olatcs of E. culi. were .!SensItive Lo l:nroflox<)cin and ciprolloxacin Wht·rr.L\~. ~)B% of the 

isolates dlsplayed s('n~lliv(ty to f1<lr£1oxac\n. also dlf10xacin was highly effective against E. coli 

with MIC and MUe 0.312 - 1.25 ug/rnl respectively (El·Azzawy and Khodary. 2003). [n pigeons 

Salmonella spp. were cOlllplt:tely sensitive 10 enrollox\lcin wllh MIC values n:Hlge.d from 0.78 -

1.56 ug/ ml (Ibrahim et al .• (2001). Balley et al., [1998a) found that In uust<l.rds all llIicroor

gamsml; were sensitivc to cnmfloxacin with MIC 50 and MIC90 (0.5: 1.5 ug/ml rt"~pl·dively). 

Morcuver. the clinical elTicacy of the nntimicr()ui~1 agents is depl:'ndcnt on tilt' s('nnn fOlwcn

Iration of thc drug iH I'elation to the MIC of tbe pathogen. the higher concentration of (he dru~ 
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above the M1C of the pathogen. the greater bactericidal effect anel the less the \i](eliho()d of se

lecting resistant organisms (Walk.er and Thomsbeny 1998). Phanllacokinctk inv('st i.!!al ion In 

buslards demonslraled plasma enrol1oxacin concenlrallon exceeded 0.5 ugj m] allel' adminislra

tion uf 10 . 15 mg/kg B.W fur 12-24 hr suggesting (he usetulnes~ of this lIgent 111 Ill(' therapy of 

bacterial infedion (Bailey et ai, 1998 b). 

In the presenl study lhe MICs' and VlBCs for Jluoroquinolones speually fur nodloxiH.:in WC'!'C 

slightly higher lhan previously reported in ducks (Watts et a1.. 1993). chickens (Khodary and 

Ahlam. 1997). and turkey (Salmon and Watts, 2000) which pnJbably. may rdlcct t.he previous 

use of these drugs in veterinalY and human mcdieJne and development of strains resistant to 

flouroquinolones. 

R('sis\ance in gram-negative bacleria 10 Iluoroquinolones is aehkved by alleration in both Ihe 

A and B fractions of DNA - gyrase (Cullman, 1990). The use 01 une fIuoroqulnolu[l(' IIIiJY inacti

vale the other (Chu and Fernandes, 1989. Cullman. 1990). 1n I~let, cros~ resistance uetween 

Duoroquino!uncs has heen dcseribed (Malorny et at. 1999). With appropnate usc uf HeWn Iluo

ruquinolonc~ [cnrol1oxaein, C'iprolloxacin and dilloxaein). it may be possiule thai Ual'tt'rii.ll resis

lance shuuld develop more sluwly lhan il would with norlloxacin. lhis is due to a cOlIlbinaUulI of 

l~u·t(jn;. pllul'lII<.lcokinctic varia!Jk~. all ttiJadcrial potency and r he I~H:' Ural ! he neW('r fI lfC )("oqui

nololles (with both. an ethyl - piperazynil gmup in position 7 ancl eycloprup~1 group in po:sition 1 

of lhe quino!onic ring) and have 4 siles of action (2 suuuniis A and 2 Bl in the (OpoiSOll1CraSe II 

enzyme (Cullman, 1990), Whereas early developed lluoroqulnolooes such as nodloxacjn (lack

ing cyclopropyl group). react only with fraction A (Holmes et aI. 1985). 

Flurnoljl1inc and nalidixic add were less l'ffeelive fur most isolMed uacleriel, Ihe rlt'(TeaSL' in \'i

tm (lctivity of these drugs could be attriuuted tu develop or drug rcsi~tancc sim:c llullloquilH' and 

nalidixic acid arc already In veterinary usc for many years. In 1962. nalidixic acid was the Hl'sl 

quino!one marketcd for clinical use. Thcse findings were in con~istcnt with Ulutie reported by 

Watts et aI. l1993) and Rzedzickl et aJ.(1999). 

Ccntmniein also exhibited good activity againsl most isolated bacteria. the MICs of gen1nmicin 

for E. culi. Salmonella spp. and Proteus spp. in this study were comparable with pl'C'vious]y pub

lished data (Saleem et aI., 1999 and Salmon and Watts .• 2000). 

The isolatcd strains showed a higtl prevalcnce oC resistance to amoxycillin, streptumyc.in. tri

mcthoprirn and penicHltn SlJecially Proteus spp" Citrobactcr spp. and FntaolJader SP[J. the high 

prevalence uf resistance to these drugs may ue related 10 their usc for prophylaxis and con(roluf 

infectious disease in puullry a~ well uS In the medication of exotic hirrls. llwsc nlldin.~s were 

broadly slmilar tu thuse recorded (Bailey et aI .• 1998 b, Jindal et al.. 1999) in uil'lb. 

Mansoura, Vet. Med. J. Vol. VI, No.2. 2003 



A. E. Abd-EI-LaUif and M. A. E'·Said 
JJ7 

The results obtained in this study provide Inrormation on the gram-nf'gatlvf' baC'lerta isolated 

from psittacine birds, their drugs susceptib1Uty and the MICs and MBCs. This kllowled~e im

pmve useful to the cHnidan when selecting the appropriate antimicrobial agent to t.rcat bacterial 

infedion. Fluoroquinolones umiollbtedly have the pot<:ntial rUf providing veterinarian wilh a new 

arsenal of anlil1}icrobictl agents. Howe\'er. Without thoughtful liSf'. (h<:' scledion of I-csistant uf

ganisms wlll dramatically reduce the clinical effecUvcness or this dass of antib<lctelial agt'nls 

within a few 1)hort y(~ars, Phannacokinctic in"esUgatlons. With Ouoroqutnotones also warranl<:-d to 

determine dosage rt>gimens in psittacine btrd~ 
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Table (1): The frequencies of isolation of gram negative bacteria from psiuacine birds. 

Bacteria L Si~e O,f isolation -rotal No. Total % , . ~ " 

Enteric Respirator)' " Qrgan 

E. coli SpiJ. 3 6 3 12 31.6 

Shegella spp. 5 2 I 8 21 

Salmonella spp. 5 - 1 6 \5.8 

('itrob.acler SPI). 3 1 - 4 10.5 

Enterobacter spp. 1 3 - 4 10.5 
,- I 

Proteus spp. 1 I - 2 5.3 
l-' 

Klebsiella spp. 2 - - 2 5.3 

38 100% 
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Table Il): In \"itro sliscerlibilil: of grnn1-l1t"gmi\t." bacteria isolaled frol1l r~ill.1L'illt." bil'Js tl' cllmnwnlj u:<ed "nlimicrob'.ll agenls by \Ising disc 

JiITusion mClhod. 

l3acl8rlal Mean ZDnel of IrII"I~OIt Imm) wIVI Nch rupllC1lwt eompoun<l, < , 

snin_ e", Cip PiY Nor GIl 5 At Na T. AmI Do c:.r P TrI~;,+ 

E. Coli (12) 23.8 ± 1,7 22.6 = '.7 22 ~ 1 7 19 !: 1.6 18.2 ~ 41.9 15.4 ± 1.7 14.4 ± 1.6 15.9:!: 0.9 11.l.tUi 16 ~ ~.12 ZO.Z ± 1.5 1B.6±2.1 9.)1 U 1S.4! 3.7 

Salmonella (6) 18 ± O.~ 17.5;:; O.l '5 I 1,$ 14.5,O.l 16.7 ± 1.5 10 ! 1.2 9.3 to.1I' ,,± 1.0 11..~~OI 9 :to.6 13.5 I 0.9 to ± 2.1 · 
K"'absl.lla (2) 20.3 t 2,3 19.3 ± 1.7 ,,! 3.2 H=().5 16! 1 ~ 11 L 1.0 !H1.S 9:: 0.0 1&.3-.e .2\1 11 ! 0.4 18 ± 0.0 16 ± 3.4 

1U7 ! 
Sh~O~II. (8\ 23.1 ± l.l 20;:; 2.0 20.3 3.B 20 2.3 1U t2.8 17.11 ± l.ll 12 to 0.0 '43, .. 1 12.3 ~ U 20 t 2.0 !7.lt2.l 10 to :Z.O 

U 

Protl!Vl< (2) 19 ~ 1.T 19 ! 2.3 15.3 ± 1.S 14.5 to 8S 1:). ! 1.1 12 ::0.0 . ":1; 1.7 . 13! 1.r . · · 
Cilrobacler (4) 11 = 1.' IT'' 0.6 14 ± O.S 13 ± 2.4 1D.6l 2.6 11 i 0.0 10 to.ll 13 ± 1.7 14.3.t 4.3 14.3 t 2.0 Ie ± '.0 . · 9 ± 1.0 

Emllroblc1er ('I) 21.3 ! Z ~ ,Q .d.C 18.7 J: 1.8 18.7:t 1.8 12.$:t 2.6 10.$:!: 2.3 . 12..3 ±O.~ . tI! 10 · · 

Table (J)= Summary of minimum inhibitory concentrations (MICs) and minimum baclI~ricidal concentrations (MBCs) (ugfml) of anlimicrobial agents 

against gram· negative bacteria Isolated from psittacine birds. 

SaaaNl tm.rm. EqrofIQ.u=irI· ;: '. ,.: ..... A.'''. ClplOllo~i·l£ ~ ~add :r~~.:". ~., 
; MIC. MBC& MICs M9C& MIC. MEJCa MIC. MBCa MIC. Mac. MICa 

E. eo'i 0.3g 0.78 0.78 1.56 3.1 IUS 1.1 6.2$ 12.5 50 6.25 

Salmon .. ,la tl.t 9 0.39 0.111 0.78 3.1 n.s U 6.25 1.5 12.5 0.7a 

Kelwbslella D.n 0.39 0.T8 1.56 12.5 2S 6.25 12.5 t 5 6.25 >100 

51'1"g_II<II 0.39 1!oi O.re 1.56 3.l 12.5 1.56 6.n t., 3.1 0.78 

proillua 0.39 0.78 0.7' 3.1 .. 100 >100 U.S 25 '.1 12.5 62.5 1 > 100 

C:ltrob$ctl!r 0.78 1.56 0.7a 3.1 :> 100 ,. 100 1.56 3.1 '.1 12.S .. 100 I > 100 
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