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o oMnb doMBnMdn?

doMmdngn, 393609MYmn domBneBnb gobdsmbhgds: dngMmmmmgzsbnddgdnL 6xdnLBNYMN 339NN,
MMIgm3nE 3MI0900 9Mmdobgob g33Mnb dgsdnmdyg. nbnbn, MmamME3 Bgbn, 08 BY6nL Bngbom
0006, MmM3ganboi3 nbnbn Jabnsb, bobgmbmegdnm "slime".

dgosMgm 0nmBnedn 899630M 339MEbL. 8x8635Mn 339MEbNL 39BdHM3BN Yyzncmgmon gy oMmab
00gdhgmMmnymn o6 bmgmzabn nbxgdi3no.

I8MM o 01gmm Bobomb, MMBgmnE oMb v3Mo3Lb gnmb, dgndmgds gbmomL "dnmEynmadn".
0L 0(303L ngs N6xIJENSL, 067 NMgL, MMgmM3 vbHNdNMHN3ZgdNLELB, sbY3] dwsdnsbnb NBybyMma
LOLEAHYBNLELG.

339M3Ebab oMy 3000909 AoBL dommnob dodoMo 8x8630Mn 3n0YJ0n. Bomn godmbm3zxds 93NN
339M3bab BMBNnL godm. AZzgb 303nMgdm 3nBngMmam, Mm3 nbnbo vMNVB vbHNdNMHN3gdn, 96 Nbxgdi3nnL
933mamn Jodnzohndn. nbnbo gedmybowyaamns ndab godm, MmMB nbnbo oMsbmEgL gownsb

339MEbnL goMmg oM 3nwgL. 330MELAL Fnms Bosnmzab 390gmngnms.



Machine Translated by Google

30L 0g3L domBNEdnLb NbRIJ(309007?

MmMEgLLE 3ongxdm mMM3sENg0NLY S LohYoENgdL BsbNyM BMVZoMBYIMM36900L, MMIMYd3nE3
00MBNENIN00 3o3MEIMYOYMNS O MZMNm, MM nbnbn b8nMo dogHaMNYOnLY o bMmzm3zebn

mMaabnd3gd0b MYHnbyenn dagmM3sMgmovsy, snbygdom ndab goEbmongMmgdsl, MmMA3 30639L
dgndemgds 3gmbgb domxynmdnb n6x3ggE0o 96 nbxygdisno.

Mob 39d900 o8 Bngbdn?

89800930 3oLy 33n0h39690L "339MEbNL FneMNL" 86y doMEGNEBnb goMm3g30L 093M gdob.
MmmgmmE 30 gL IMbos, A399MadMNZ 093MI YBRMM 330N N6x399(300L gobowgyMmgdy,
Mm3gennE BoMIMagbnmns 333M3bNL ggemnm b yznogmo 396¢hMno.

00mMx30e3500 Hobx30LY o LN33NMNL Bo3Yy3060 30dYdNL

00mx30m3nbL Lbgymob vEagNMAEYosMgMdY o bohysEngdo

* 06399309, MMIgmn3 3Mdgmgds 2 330Modg 8ghn
* 6 Benodg vLO3NL ©538390380 Ln33zNMNL dmagamn dndgdn

+ LOHMBIHMMMMBNYMN EORY - 300FN6NL 30M3n 25000 bobgmdnb dogdHaMmnos, MMIgEMNsged
33bemmyonom 1000 0n06sMMOL 3dnnb agab domynmadn.

* LaggyafMmnbL N6x39JENgdN

+ 3mbhM3gMmaEnymo 06x39JEngd0

* 300M

* 3900 bybo

* @MJomYO0L o390 6 3gMomombinhn*
* 300090nL FoBYgos

* gomh3900b 06397d3ngo0

* oMbOLIgLM LOLAHYBNL N6BIJENgd0
+ 30M0b ML dogHaMNYd0 — Fgndnds OdNIBML YL sMbgMNgon o godmnb3znmbL
LNZ3NMN S od3MEPML B3BE30L 3ndM

* ygmab gmmbogymo 0639930900
* bnBYLYMO NbRJ(3nNgdN**
+ gMmbagymo hmbdamodn

+ 3MHnemodgd0

* 3000l 303M0LOL M83700 — oo mMNL Sonic ImdMagn Ma30b bhnengodn
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* 39009(H9M900 oML ¥3MMJdL ELLBBZgd3©
* bgamgbyMmo dgbangon, mygdmgdn s bbgzs RsboEzmgdgdn
* 390b boMgzmnb nbyyJEngdn

* 03690900 86 Bymymgon

* ondnb ss390H00

* 6900b3NgM0 HN30b IV 3omyHoMgdn

+ dofnb 3onghgmgodn

+ mbhoghMo cmnbddn

* 083mabHnmMgoymn bgmbebymgdn — BxdnLANYM NB3MsbHNMYOYN 86 AsLBYMN BMBYMANEMOSL gdanns
00ghaMngdab gogdegbo h3nbdn, mzndmadn o6 cnfM3dgamgdda.

+ 3MMLAHIHNL JMHMbnZymn nbxgdiEngdn

* 9gnmbyMnbL 13000900 s IMogsen bbgs dnmHMJLNbAL doghgMns, MMBJmNE BINJLIOS
6900b3nyM dngos Byomdn

+ MONL V300090900 — MMIMYOnE 8gndmgds BaMAMNB3oL 630nbANgM BgoM Byomdn MmdnbL
053MmM3900b 89009350, 3035MNMOE, HOMMZV, LubyMozab, boMsRab 86 BsbxMab
399Mb30, 0839600690700, 3odmyygbgdgmn Waterpik™ o6 300emab bbgs bobdgboon
dmbymonmmogon, 3mbgbLoEns AC

LOENBIMYOTN . 0.3. * 30LEHMBYMN BadMMBN - bobybog gdgddn MMBML doMdn godmdndazgds

LBFYOYOOL 0dM93L BoJHgMNgdL, MMaMMnEss Pseudomonas aeruginosa, oddsMEbmb
00ghaMngdnb 833egmadn domM@Bnednb LugomMab P3sb.

+ bbgymnb 63BnEMYdNL EI3sMF3

+ 3060, 3nbL 06 YMAbnmNb NbxgJENgon
« sfofmohn

+ 96com3ofonhn

+ dgmnb 06x3gdEngon

+ 0369

LOBL g0dYxdd 8n3ahML FMOZ3oen bbgs MT, Bom dmMmL Bysdn doMBNBnc
©s006dyMyd0L MMBo LYMomdYMN LognMbydn s vIMONm bb3s

$960MN5MOLMVB PO3Ze380MYdYMN s BaMIMYONL 3Mogdhngo.

*99080 093000 3969000, 396L03dY by bhMIshmemagn, Bybl, MM BMEILMYMN 389MN39mMYdnL PYBgHILMASL dg3L
mMmdnmgdnb ©as330090s - 300093 M d3JHaMnYmn doMBNdnb agmBafMgmods, MmMBgmnE dMnEagLb JMmbogym
063993000. oLy MMB, M8Y63 3o3MEIMIdYMNS Jb BIMYMN $36003(330L §3000900?

**Ondine Biopharma-8n 06¢)9M3018 [MokofMw cnmbamgbromasb] gedmagmnbs, MmA 88 §39ys65380 38,000,000
300330060L 8930 (96 3gmMbros) JMmBngyn bnbyLoL 3Mmdd..

*EMngoafoom 3yMas; Hamo b. MMLAHMN. dnmBRNm3g00L Mmeno Legionella pneumophila-b gosMAg680 LybAgemn Byl
9meamnb bobEHgdsdn. dngMmdnmemans (2001), 147, 3121-3126.
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0nMaNM3H0006 dMIMEY

MahmM3 39M bgMmbogds M7g3960 96(HNdNMEDHN3900 5 bMZML LuBNBOMBYaM LBBYSMYd9dn

8390036Y390H 070900 Mdnd0bL V03900900, JMmbozyma banbyLadnb,
36938m60ns, LoggyxeMmnb N6x39730900, $MoMOgd0, yyMo
06239330900, @MJINmgdL 883000, B3BMB30L 8835 0.,
3300 bYbmMY3v, 30LAHMBYMO BodMMDB s NB3BHYON

dofMnmon s3oMaYmn Babngn JMmMBNIYmo od300900L MagzLahgbdn

$900L omgn, 890nE3060L PmIHmMN, BB

80806900

3080gfMmn 3s96hsmn, MS

06939930900 ©000350090900L LagMMsdMMNbM 3MgLby

Bank Towers * Newgate Center (Suite 305)
5150 Tamiami Trail North [8s0bdhfMomn 41]
6g03mnn, BenmMmns 34103
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003708060090m0 60mBn3nb bogmEbemab gosdmMAgbn 3oLbgdnL Bomgods
63060 o Mm3 dysMn

sbams 19396 3930dmnsm Bangnmbmo mMn Bannb MMYOdYEONL dMBNEINL EsBsdsMEbgdgNn 3oMnobiHgdn
653MmM39d30n, denmMggoLy s 6036903n. vdsL 1000-1500 Lo EPLLINMEYL. s MJ336 39769080 M1BY60dg
39M006(h0 Jgbmnsgods. o IMEIdMmNs 30MN3BHYdNL M8BY6ndg Bogamnmn, MMIgmbLE Bobogzom 88 653MMBxddn,

0enMagoLy s Bngbgddn:
9m9oMnyo 8536093L EDTA LOIIBM FgmY
BmyMNYo BogoMb s BoME3mMgmL DMSO mbsdo
NAC 3963m303060 mn3mbnL dagMsbn
6mmL3gMAnnBa 30609803060 LyMMO393(hNwodY
Cis 2 - 09396m0bnbL 87030 0069Mn 2-5006md9BdNdnodmenn
™yddMM3nbads 8mgMago 3bodgob 990bmg3sbonbgon

Mmamm n3mznm gmbngmyemn doM3ghnban o
Bomos 00mxynmdnb 0g96h3dn, MmgmME godmbogzaman?

™30 s mndo demaL BgMgb, MMB 3MmYJhHn "X" s MYEI3HN "d" 3Mnb gobLegnmMgdymn 83nMbsmmos
00mx0m3nb 068399(30900L EsLOIMYZ50 JMHMBNIYMN MENENMONL (CFS) s BnOMMBnEaNnL (FM) efMMb.

bambn sBMMZs6903m0Ns, Mogsb dom Mygymamym ggndLb of oJ3b dnfMnmson godmbagsmn s oM vfMnb EsnbhgMgbydymn
00mx0mdnb 06930000,

3MHmdmgds ab oMb, MM "x" 16 "d" Bgndmgds 3edmnygbgdmwab domBnmBnb dofMb odmy3580 36 Vd3dEIONL
©odm93580. 833M18 BMMbama nys3z00 bEMsBn 63xmYonL gboddbgmsc. d3yMbacmmMods 0" 8gndmgds Bbmenmeo
2010 063993000 MBI 8sMdEgL s A396 330J3L Bbmenme dh30(390YMYds, MMA nb dY3omoL bsd NbRYJ30dY.

A3960 80dob0s gokzgbmm, my Msb g3nh39690L 30MBN 33eMY3s, MM MJ390 o MJ3963s 9gndds Esnbymm
R3JH9000 o 39d6900m LBYIMYdS sngMm dndJdN 6xdnLIANgMN Bgbadmmm dnmBNENAL (3000L P3sb.

09939mMNmo©, g3960 06139930 dgndemgds mondnb dbaozLn nymb M3nbab godmygbgdnbsb. bangm s dfMagamn bbgo
096490006, MmMB yzgmo bbgzo 3BMdnN MME60dNLEYE obLbgezgx0Nm, dMMgmNs, CN3NBNL ss3JONL 3edma63930,
990dmgods sMLYOMAEIL M3nBNL oMYdg, MNnMMBNL gaMgdy, MMBYmE Yzgas bbgs bogmEbmgb bdnMgds. 880l b3z,
omMmyenns ny9690L 3s635673L.

My 8mMbgds, 01y 3MBs35eM3n dIMABELYOS, MMB MJ396L dnMBNMNEDdY IRYIEYONM 33500905L 996905 0gn3g YBSMN,
03bmgmmbL 3oMmaaco M3nbnb goMydg? gb dgndmgds 6086s3IL, MMB domBnBnb vg396MN, MMBJmnE dofMb yobMab
mas030L ©s83300900L doMEBNAL, 3gndmgds MmJ39603nL 8ydsmdgL. doghaMnyma s bmzmzabn 06xJENYdNL
00mMBngdL 8g30 ALZO3LN 8YE3IMOS dNMBNETNL EVIMMZg30L 3ndsMm. Ndnb 3MEBY, Yy MmgmM 8xdsmdb mg3zg6n
06399300, 890dmgds o339b3oMML 08nb gobLOdM3MBn, My MMIgenn dnmBne3nb 8gg6¢n N3Y3o390L.

http://phys.org/news/2013-03-scientists-reveal-quirky-feature-lyme.html#jCp. 6o6obno 2014
Benob 26 dofhL.
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dnMnmo0 ©s3sMaymn 6abnenn gMmbBn3nmn ss300gdnb Megzbahgbdn

LOBgNENbM MY3MEMYENY

0nmxynm3ymo 06x399300L MmgMMns oMb MMBo MYzmMeYENo N6xIJEN70nL 8gbBogmodn, MMBMYdNE

d90dangodo nymb ¢h3n3699mn, 3edmadB3930 o, BoghHMOMngo, Y3gmodg 833emama sbogznb
dnbygznom.

0639930900 3300MY6JdL N8 MYxd3n, MM ©V3N67xdN NMY3gdMEBYL YoMamm nbygdiEngdnom.
00mMBnm3nL 06399300L dbaeMds badysMmmA gndengds IMImab yBMmM dghn 3s8nsbn, 3nMY
30390 o 8gmMmy BbmBmom M3n gMMNVE, MY Y3amoxrgMn bEMORBS oM dgn;E3mgds MmamM3
80630m0M707mM, nbY 3obyz0mMOMYdgM J39Yyb9xdTn. domMmBndgdnb 8603369cmMMANL Byemn gogndnb
309m o, 39LVBVBNLY, §Jndgdnb BngM sbomn dMBNEBNL gosby3zghnmydgdab Bgma nmydnb
godm, 8mbnbogg 9Jn8908oE 30 dgndmgds bymnmdYmo dnnmmb domynmdgdn Bbmenme 80dnb,
MMEgLLE POELLEHYM©Id, MME YRMM Bghn vsBNVBN brgds NB3omNEN O NMY3JdS Bom godm. .
00870000, 399(HgLbmMOL 9bsHMgds dnMBNBgdn, MMaMME Hob330L s bngzwnmnb dndgda. obY
Mm3, domBne 3700 bbboML goMgdg nbgongg baMomdymns, MmamMiE dmeomadngmndn 89-19
LOY3ZY6930 309306nL goMgdg o BLbzgM3MMs MeMEIBMANL MZobedMnLNm, NbNnbn dg3Mo
IBMOM ©EodMY339mno, 300M7 on3/dnwbo.

009HaMngdab Ydghabmods 3bmzMmMob myxdgddan, MMBYOLLE, MMgmME Babn, 0d3c YbngomyMa
0083030 00MBNEYdN. dodhHgMngdnb 1%, MMBMYdnE v0bRNENMYOGE 088NdHBYOL b gogzmgbob
0b696 ©s80060L boMmEbmgdg, doMHM 39Mo3L s MmEILbLE Nbobo bobbendn
0mdmMABYONsb, nLNBN oM BMNdgobBgds sMEgMom BnMBNEBNH gMmvc.

$963MmMmmdnb gMm3z63m0 n6LHNAHYHOL BaBILYONM, 3NIBAL MMZsBNBITN dn3MMdYMN

06939930900b 80%-09 dghn godmb3gnmns dnmBndno), ©93Mn Bomngsbn JabnLb gMmbngym o
3068gmMgdnm 3MMOMYT90L. 06 genmzgozn BoMmomns o dagdhgMngdnb 99% 3bmzMmdb
0nmynm3ddn? dnybgoogsem ndnbw, nyg69dc NIH-0bL 80%-b 06 genmzsznb 99%-L, MmgmMm3
898oLy0Nm, dMBNE370n byMmamdyma gobbamzgss NbxgJ30900L EMMU.

Gtowacki R, Strek P, Zagérska-Swiezy K, Sktadzin J, Oles K, Hydzik-Sobocinska K, Miodonski A.
[60mgnmdn gMmmbogymo MnbmbNbyLodL dgmba 3033096(HxdNEH. BMMmBMEMZnyMn SEM
33339001 [LHHNS 3MEMBYMS]. MHMEOMNbgmMen 3men. 2008; 62 (3): 305-10.
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doM0mo0 a3sManmn 6abnmn gMmBn3Nmo s883509d0b Me3Lbshabdn 3

00Mx3nednb dgbogomn byMomydn

dbomn 3g69Hn3uMa P6035myMo d0mBndnb BaM3MI]Jabgmn gMmyzMgwnsbo

39Modnhn bobgmo FL1953 6 Protomyxzoa rheumatica. (9L b3gEnomyMo baEbo Loyzgomgbm
LYTYOMYOSS 3TNSBNL MMZsBNBATN 88 gMNYFMEN6N 3oMDNHYONL odMLLZMBaCD,
306000006 063 56 PCR (habho ym3zgmmzgnb o oML ogdomn).

sbo g0 mzom0 03 LYMIMNL oMb, MMBgmnE Bgdmm sMnb Bokzxbgdn, sMab 8 BngMmMbNL
BmM3nb bobbNb Bnogmn YxMIgon (RBCs). 336GHMomyMo dobs oML domBnednb dyMon,
MmMIgmLOE 9g3L 8Magzamo bonbbeob Bomgmo YsMgwn doMBNBNL dsbado.

990mo 65A396900 gL dnMBNBn A39MgdMN3Z 333WIds H3N390nm dodmB3gYMn
069399309000, MHMEMMO 3OS dognsb dogMmEgmadyemn doMmBmMbams, nendnb ss30w9dnb
0mMmMymns 033HgMns s LubLNZ3NM d3d9dNs. Bnybgasgaw Ndnbs, MMA dmangMon

3039000 3odmMB399M0 V3309dd 3gndemgds nymb bbzgddg Yomabn o6 yxMm gozM3gmgdymo
300679 Lb3zgdn, yzgmo 3MmbHg6ENYMIL LabLNZ3wLNMMY, MY 3M sMIMNRb3MYdL. ddMo Bokzgbgdn
9L 3oMadahn sMab gMnysMINS6n NbRgJ30s, MMBJMNE O38330MYOYMNS 030xDNLMD

00 33gM3MN3LMSb s MMEYLLE Fob ¥3MMYdY6 dnMBNEAL, 0L 33o3L oyYodMYdgm BomaMnvb.
08330090303 3MBHMmMMNL 3906HMNL 36MONM, gb YBnZomYMmo MMEBMBML. JL 3ME 09BN o
M3 FomoMno. 93 1639J30sL 9BmMegds FL1953 vb Protomyxzoa rheumat-ica. nb §dbnb
00MBN30L PBsMIsdM MoMgBbMOSL o 88 LyMsmdy PdsmMIsdaMo 39bHMIYMn Bobo
890(303L sbmdNM LELbbEEL Bocgm YxMaL.
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14 00MBNM3Y0mob dOMIMmmo

MmqLbsiz 396 39YynMydc 60MBNMTd0L LbzELLbZL MMEBmMYOoLY o BndydYOL, oM Pbroo

3o9m3hm3zmo 00mBam3nb n1639930900L 39gHMMN, MMIYELSE soMgdL 200-dg ghn
3MmEbsmn sMLbYds by 8znMy LD 3MBAHNB96MHDY - Ixodes-nb H3nds. Bob vg3b 3n6n3yad
mmo bygMomdYma domxynmdnb 8997365ema: FL1953 o »yomMaba Moymmn 39690 n3nMa

3963000M9dymn Lyme doghgmns. A396 59M 300093 3LBsZ3EMOM Yy3gemo 8gbodemm nbxyggEnnb
dgLobgod, MMBgmbLLE 0L vhoMgdL.

30bmzm gonm3zemabBNBM™, MM Mds N doMblL 33o3L, 3dnhmad gL H3ndo 98 dmM3nL
606000, MMEYLLE YboOzMASL YNO3LYOM 6330960, MMIgMLSE vg3L H3nznmasdayyhgogmo,
36MH030LHO30BYMN, 3B6HNZMIZYMIBHN O 960xd0L LBNBsdMBEHamM LOTYomgdy, M™J396

39930 bhambo 06xggEnnb dohoMmgdgma. gMmn H3n3nb ByMBY30L Jndogohn, Sialostatin L,
03009690 3oMan ndybyMmon odmMaynb3zgmn 3gmM3gbdHns, MmA dob 8gydmns dLMBnL

omMayb3s (Horka 2012).
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16 00MxBN3xdnsb dOMdmmy

dommgon dgndgds 0Y3696 90s80s60b Loy3zgmgbm B9xgmMdsMN, sgMad oMy cy oo BxMByzL dggbgdom
08 0M MY 17J396L Lobendn 86 33606830 H3n3gdn vb MBYnmn 8gdmnhobyb. s3nT3sm, MMA yzgms
domb o 3ohob, MMIgEnE Joemodgomgo 3bmzmmaL, bogoMsyme, H3nds o6 MBYynmn ogJ3L 6530960.
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dnMNod0 Ev39MaNmMan Babnman JMmMB03YMN V35000b Ms3LLBHb3N 21

"00MxRNE3g00L" goLYR V3900

onmgnmdn 3go3L 3M3L dYnMYBAL dgNNL odNL 396(HEMBN, bmenm dBgmnb goMg 30IdY oMab Bnbogs,
MmMIgmnE 63MIMO3a6L N6x3gg300L 333t P3MIEIOL. B0 M BxYJNNVM B33ENMYdS NTNL
39650039M9d0L 30d600. doMBRNMBnL dgHMNJONL LBDMBSMYOJON 3dTNBMS YBYHaLn
069397930900L R359mgdMnzn 8amAsmamodss. A390 33sLBd3mML, MM N6x379 (30900 NdMENMYdYMN
00gdHaMnvss, MmMBgmnE 0Ma3mng 3EYMogL o gb bgMomdymo dgimav..

0L 330k39690L, M3YBo BMML YBs Bagnwgm 893609MYds80n, MY 033HIMNgdNL dofMnmsn MM -
60mBn3nb d0gHaMng0nL LadMEdEMYdS - dbaMN, B3aM1B owsdby3ghn 3MBEIVRENVY. Mm3s 2004
B9b 3935003069 d0MBNE300L FM33NL M3dbYMN 35MNSBHNWSH, NN NbHhgMabn oM aym.

b d0MRBNE3xd0L bb3ELLDbZ 30MNBHYON FobaanMgdnb dgydmgdmmady

BJH0MO $363MMNYMMANL 3o(oLHMMAPY.

50 60g60L sBgMNLY s godmg39yb9gd0L FndSBNS bymabms dngdsdy oeBYdbydYmMn 3oMnsbhgdnl
bgm3nLLB3MIMONL J9g36s Lb3zs gbadmm 33MNbHYIMSb 9B, goeby3zghnmgdgdalb byxymo
60860L B3MIMZ960, MMIYMNE 30833DMOM PYobgb Bgbadmm o gobsbmgdym gowabyzghomgdgdL
SLMBONO V3330 JONLINZNL. BMBNMBYON0. doMENMZNYMN BNNINL d3MNYMOL s3MMYdS 86 BgMBg3s
890dmyds bMymos 89xdmgdgmo nymb 99ndg00L, 016393 30900L L3gENMNLHIONL, BodhyMM3IsmM9dNL,
S gMbohnymo 89003060L LamMmyonL, gmgMdYMYdNL 3MagdhndmbgdaL, 8339336dHMNL, 8gIdnL
3MogdHn3mLYdNL 86 3gMddemmMEMggonL dngM.

53 Bngboom Az96 3009M3650m, MM3 3mgqdLsbymMgdncm mg396 s MmJ396L 9JndL/33YMBIML sbamy
3MLYOYMO 33MNBHYONL FgbBogemnm. A396 39d90NM dmenm bymn Bemob 3xdmNngs3n0goL PubMed-dg -
L¥BgNENBM 3xE609MY0NL FobYMN BMBOEYBMS dadSTN -

"00mMmx0m3n0 33MBammdnbM3NL". 39MNaBHYONL L3gdhHfn 8mv3dgE300 S YM3JMMNZL oM

3M0L 0L, MaboE 8gndmgds gemmemo. gb Bogbn 30d6s NLEbOZL FMgsBMEM™ BoMom
89LodMYOMMOJ00, MM MB30S6 SNENMIM™ MY3960 (HobE30, 1635tMNEMOS s LNZ3NMNE 3.

Bengonb 33emg30Ls o gbBsgmnb 8989g dn3b3n, MMB doMBNMBnL NB6RIJENYMO 330700L
»09L39MH708s" FgndmMgds ENEN bsbns Bssggb M0 s, BogHMOMnza, 093M3s gndemgods of
03MES Y39ems 0Mdmenb 3gbebgo. 3o-
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doM0md0 o39MaNmMo Babogon §MmMB03NM0 088350900 Me3Lhabdn 27

00008006900Lv s doMBNEBxdonL dognnob dmzmg 6ndydgdan

2004 69emb MohsmMm mmMbamgbn domneb 31o© 3odMEeb3MMYIMES NEYTIMN V83500J00nLESO
bgMmbydmnb Mm3gMoEnnb 39873. dM336Mm 1399080 3oL 8Mozoen 3MMOds 867bydL - M330L

H3030em0, bobbMydnb H3ngnemn, dMaznsbgdom 3o ggmnbs s H3060L 3MMOmMYdg00, babdngn
0IMMNEMMOS s 3MMOMgIM0 ddMM369d0s.

LY37NEN6M LOLEHJTS Bob oy3nMnb3nMms, BogMod badmemme, 2007 Bgenb, dob 33yMBIEMOEBYH
903mM3mod3ody, MMIgmnE godmbB3gemo nym 8gbadenm JoMyMgnymo 3MME9nMYdnwLb,
LOZ30AYMBML 6700LBNYM 3EZNSL, LagoMm daNMsL o6 H3n3dn.

A980 39(3096(H500L P39xHaLMOLL AYBNVH6 FMLZMBBY 3-sb 200-00 ggjndn ynbobogL. 8y dgLbBnL
90L0 godmEomygds.  dHMb0. MBEMYBEL N3BMBNL sbLBEE]bs MEdY 3gdHn 9Jndab bobgzs
9my60s. 03 Moym 39Mnmedn 856 897360 ndommgbo Boedn bobymbMEyonm "MothMad oM sby
93000?" 0b oML 353096 N-A7330MbB0 BoMBs(393(HYTN O BahyMm3smnymo vg9b(Hdab
399Mmyg69600, Moo goomsgznbyBmmb dnbn bbgymn LobAHgTYMn doghHaMnymn domBne3xdnbg.b.

**%

90039M0 78 BENLYYO O 34o3L LOTN Joenndznmn s M3o d30enndznemn. b Jm3nbab godm
LYOZ30AYMBMEN FMdM13LYL. oL vg3L 3NN 36938MbBN 6 N6RIJENS o H350d0. NL
30M9LEYBV. 30008036900 godMF6IMNYIINEB6 ©376(H700L godmygbgdnm, MMBmydnE sdsM3bgogb
00MBROMINM EOEYM 093M 36938MbBASL.

**%

™mnbBs M38Y6037 B7eNo NMIMS s L3MMadn 3MMOMYqd0 0J3L. sbenobob smdmzshnby,

Mm3 3oL 0943L H303900L 0639730900, MYBBE 3odMNB3Ns MbYyMBghHdg o edmMmatyMmMoymo
890930 sMebmMmIsyMn. 3ndnb oMgls s FYbennb 306 H3030¢MNL godm gymboMn, MmA Bobymoym
ER-80. 9fMo omgdg 6o3tmg0 coMmm3n 3oL BN H33030 o BJbgddn 23 3MnhN POYZNbaL. ngn
933mdL, MMA gL oML B509dNY, 36Yds s FL1953. A396 33Yyo300 9396700, MMIMYdTs3 IM3mgL

9L 0396900, o dMMbL FL1953, 2006 Bgemb.

**%
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It would be an error to say that nattokinase, lumbrokinase, serra-
peptidase, EDTA, gentamicin, vancomycin, Samento, Banderol,
olive products, poorly known herbs with fair lab testing in hu-
mans, clove bud oil, diet, chelation, three to four part amino acid
mixes, NAC, Rife, diet changes or a vast range of other options
not listed, will work for all biofilms. For example, an elderly pa-
tient dying of a lung infection or another person with painful and
treatment-resistant sinus infection wil/ not have the same biofilm.

As a trend, trying different options to destroy a biofilm is less dangerous
than allowing it to spread.
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A Brief Word on Biofilms in Lyme

At times, individuals who have tick- and flea-borne infections, like Bar-
tonella, Babesia and Borrelia (Lyme disease), can feel their treatment 1s
minimal or incomplete. Debates rage over the diagnosis and treatment
of Lyme and tick-borne diseases; whether the pain is from residual dead
infection incorporated into tissue or one of the many infections carried
by the I. scapularis tick, we still have patients' misery.

After writing twelve books which include many pages on non-Borrelia
infections, “Lyme testing” seems like alphabet testing in which one only
looks for the vowel “a.” Due to the lack of acceptance of the number
and complexity of tick-borne infections, there is a lack of up to date ed-
ucation, leaving quality medical doctors to evaluate tick and flea infec-
tions in the abstract, by which I mean that they very falsely and sadly

do not realize the full magnitude of “the alphabet.”

Specifically, they “diagnose” by ignoring inflammation alterations,
nutrient changes, hormone deficits, immunity changes caused by tick-
borne infections, and chemicals made or suppressed by direct tick and
flea infectious agents. I discuss these in my three most recent tick and
flea infection books. All are available in English. All can be found free
through inter-library loan, for less than $20 USD, or at www.personal-
consult.com under the “free books” button. No one can expect to be-
come an expert in this massive area after reading any guide or merely
going to ten conferences, because these cluster infections impact twenty
areas of medical and scientific knowledge.

In the last four years, researchers like Dr. Eva Sapi have shown Lyme
is like some other spirochetes—it has biofilms. These are very tough
biofilms to defeat unless caught in the “acute stage.” A tough, “ma-
ture biofilm” allows organisms to “laugh at” many antibiotics.

Some medical professionals interested in Lyme often ignore the immune
suppressing Bartonella bacterium, which is more common than Lyme.
Ignoring coinfections may increase the risk of fatality with Babesia and
possibly FL1953. These healers also may not realize that the highly
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genetically complex Lyme spirochete appears to have a troublesome
biofilm. Performing a simple direct test at laboratory companies whose
testing kits have reduced sensitivity will probably result in more neg-
atives for tick-borne diseases. The ultimate result is anti-science and
anti-truth. Searching for tick infections with one test is like writing in
“Lincoln” at the next presidential election.

Lyme Disease (Borrelia) and Biofilms

Several researchers believe Borrelia burgdorferi, the active agent of
Lyme disease, has biofilms. Lyme organism biofilms have been found
in culture and in the tick gut. Lyme cysts and biofilms have also been
noted in patient skin biopsies using focus floating microscopy ac-
cording to Dr. Eisendle publishing in the American Journal of Pa-
thology.

Further, we see in Lyme that biofilm formation is dependent on cyclic
di-GMP expression and we see that in Lyme (Stricker and Johnson).

Brihuega B, Samartino L, Auteri C, Venzano A, Caimi K. In vivo cell aggregations of
a recent swine biofilm-forming isolate of Leptospira interrogans strain from Argentina.
Rev Argent Microbiol. 2012 Jul-Sep;44(3):138-43. PMID:23102459

Cogoni V, Morgan-Smith A, Fenno JC, Jenkinson HF, Dymock D. Treponema denticola
chymotrypsin-like proteinase (CTLP) integrates spirochaeteswithin oral microbial com-
munities. Microbiology. 2012 Mar;158(Pt 3):759-70. Epub 2012 Feb 7. PMID:22313692

Sapi E, Kaur N, Anyanwu S, Luecke DF, Datar A, Patel S, Rossi M, Stricker RB. Eval-
uation of in-vitro antibiotic susceptibility of different morphological forms of Borrelia
burgdorferi. Infect Drug Resist. 2011:;4:97-113. Epub 2011 May 3. PMID:21753890

Stricker RB, Johnson L. Lyme disease: the next decade. Infect Drug resist. 2011; 4: 1-9.
PMID: 21694904

Sapi E, Bastian SL, Mpoy CM, Scott S, Rattelle A, Pabbati N, Poruri A, Burugu D,
Theophilus PA, Pham TV, Datar A, Dhaliwal NK, MacDonald A, Rossi MJ, Sinha SK,
Luecke DF. Characterization of biofilm formation by Borrelia burgdorferi in vitro. PLoS
One. 2012;7(10):e48277. Epub 2012 Oct 24. PMID:23110225
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lease of bacteria in the human body will be like a dangerous tornado in a
field. It is a wise concern.

For these two problems regarding biofilm-held infections suddenly be-
ing released, here are useful solutions:

1. You need many infection killing options for use since more is
better to prevent “seeding” of dispersed infection.

2. You want the biofilm killing options to destroy biofilms by dif-
ferent mechanisms. This makes the dispersed seeded infections
naked to the immune system.

3. Biofilm tools are given initially at low doses and then increased
gradually to large doses since often in the beginning patients
have massive inflammation and a drastic increase in killing of
biofilm organisms in a short time could cause trouble with bone
marrow, liver, heart, eye, or kidney issues, or merely create more
dead infectious debris resulting in patient misery.

4. You may need to pulse (use every other day) or fully stop this
treatment because once a wave of biofilm eroding agents strips
off or severely damages a biofilm of an infection, the same anti-
biotics that were useless in the past can become very effective.

5. There is no single master biofilm destroyer, yet some are broader
than others.
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Bartonella and Babesia Biofilms?

Most people have heard of the profoundly common tick infection Lyme
disease, but they may not know Bartonella is more common than Lyme
and is carried by far more vectors (Breitschwerdt). Babesia decimated
the cattle population in the southern United States many decades ago
and 1s more dangerous in humans than Lyme.

Currently, we have no solid data showing Bartonella and Babesia have
biofilms.

Tick and Flea-Borne Biofilms Conclusion

Below you will see that mouth spirochetes routinely have biofilms.
Another spirochete 1s Leptospira which is able to make biofilms in
many environments and may contribute to lost pregnancy in mammals
(Brihuega).

In terms of tick and flea infection biofilms, I would focus on FL1953
(Protomyxzoa) and Lyme, since both have been known and treated by
us since 2006, though the former was killed without knowing its genetic
uniqueness. We are learning what decreases their biofilm pathology and
have agents that should work if one is open to look at diverse approach-
es. A synthetic “antibiotic only approach” to biofilms, including antibi-
otics targeted to hit biofilms, might be similar to typing with one finger.

There are herbalists, such as Stephen Buhner, who propose selected
herbs to treat some tick infections. And, in terms of primary treating
herbs to kill organisms, there are also credible options that are not
always herbal in use for a tick or flea infection. We will continue to use
advanced lab testing, typically only allowed under physician supervi-
sion, to determine by serious extensive indirect blood exam biochemis-
try tests to see which infection is actually destroyed in people experienc-
ing benefit from herbal therapy. In any event, I enjoyed this line from
Buhner: “I can’t really say what will clear all biofilms.”
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52 00Mx30M3x00ns6 dMIMmy

93396M@0L LBYYd3MYo0

93396M0 33b3090s 093M §gMBYINLY O dOEBHAN. BogaNM1, NL Foamn
bodmngMmno g3bgzgds dnbsznb 330MbHNL J01gMdYMBN, BogMod vby39 IBRM™M OdOMN
0Md0o sMnRnBOL YMNEHdT0 o Fob JogMdYMBn. nb vLY39 33b30S 303960HMU,
ymob, boboxMasb, oboL JgMmdgob dgmxddn, JogymMab Bgm3n s Rsdd30L 8(3960M990380
PubChem-0L 8nbggnm. bnddmogzmg o 3MBEIBHMOEN oMM gobbbgzogzgds
ByommbLO o 3M3mM356nL BgmEnbL 3nbg3nm. oMo v80bY, gL of oMb Bbmeme
denngmn dnmenmganymo 983306hn; 3oL 043L bbgs bomEomn Mm30LY0gd0, MMagMMOEs
06Mhn30MyLymn 8mMJ3xgos s 300ML bobnboomBwyam gRgJdO.

0089mM0mo, HMagmmm3ysd s FohnbodngbMBs sR3969L, MMB 93376MN doztmMaboL
obbL 30Mnb MMYLY s ggbohomyMm 39M35LHBY, Lobgmonb, dodnbo o bbgs
QoghmmMyonb 8nbg3z00. Fom BoNmoE goboEbogL, MmMA3 gmyMmdgon dgndmgds nymb
JxMm denngmo 3nmMg doMmbogzo gdudhmaghn. domommog, 30Mab ML s gabodomyMman
39M39L0, HSV-1 o HSV-2, 89L06030bV, 39M FMO3MEIOdMEL 933-bBMnb
0060sLBMYONO. deM-BoMnRdo vh396s 8603365cmMM3060 300ML 9RgJH 0. dognnob
000 3MB6396(HMoENoL (2 M) 0g3L L3gEnBngyMo HM7LoIyMmds dydyL 30dmbL
LbbgoLLb3s PFMYgdnL BndoMo. gb 833MgmMdNL 9RYJHo dgobdnMmogdymo nym

300MbL Y35M3700b bngznnbL gdnb NbyENMadno o E2F 1-0bL o byM3zn3060L -
mmMn dM93ymab - P3M50700bL gooMAgbnbM3zNL vyENMYd MmN EMBAL d7330MYdnm. nb vLY3] v9BgMbydL dydy
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genes. Importantly, these anti-proliferative and pro-cancer cell death
cffects were also observed inside body grafts placed in non-human
animals.

http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=3314

Tragoolpua Y, Jatisatienr A. Anti-herpes simplex virus activities of Eugenia caryophyl-
lus (Spreng.) Bullock & S. G. Harrison and essential oil, eugenol. Phytother Res. 2007,
21(12):1153-8.

Al-Sharif I, Remmal A, Aboussekhra A. Eugenol triggers apoptosis in breast cancer cells
through E2F 1/survivin down-regulation. BMC Cancer. 2013 Dec 13;13(1):600. [Epub

ahead of print]

Eugenol and Biofilms

Recently, Dr. Zhou has reminded us of a special process that is involved
in the formation of dangerous biofilms. Basically, many bacteria have a
“chatty” way of talking to other cells such as other bacteria. So, bacteria
use chemicals or cause other bacteria to make chemicals to help them
survive and often act to harm you or a loved one.

Eugenol is so effective that at very low amounts, it still disrupted bacte-
ria chemical communication. This is very important in a biofilm de-
stroying agent. If cells cannot communicate, it is doubtful they can form
communities. Biofilms are community creations. Further, eugenol at
very low doses, called “sub-inhibitory concentrations” inhibited
biofilm formation.

One type of biofilm research being conducted compares biofilm kill-
ers head to head. The results are not always the same, perhaps in part
because the infections are not always the same. Note that in an Epub
abstract before publication, Malic explains that the best essential oil for
urinary catheters, with or without biofilms, against fourteen different
bacteria was eugenol. This is why I believe this substance is a “double
killer.” It can defeat many biofilms, and then kill the organism making
the biofilm. Finally, in this study, eugenol did better than tea tree oil.
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Linalool

According to the Merriam-Webster dictionary, the word linalool is
derived from a Medieval Latin phrase meaning “wood of the aloe.”
Linalool has a nice smelling alcohol and essential oils. It 1s used in per-
fumes, soaps, and flavoring materials.

In terms of biofilms, it seems to be most effective when the essential oil
part is used, which has the most evidence of killing Candida albi-
cans. (Candida albicans is the cause of yeast infections.) Yet, again, it
1s the essential o1l fraction that not only inhibits the growth of Candida
albicans but also of the bacteria Lactobacillus casei, Staphylococcus
aureus, Streptococcus sobrinus, Porphyromonas gingivalis and Strepto-
coccus mutans cell suspensions, all of them associated with oral cavity
disease, according to Alviano and Mendonga-Filho. Yet, Budzynska re-
ported this essential oil did not fully remove biofilms formed by Staph-
ylococcus aureus (ATCC 29213) and Escherichia coli (NCTC 8196) on
the surface of routine medical materials such as urinary catheters, infu-
sion tubes and surgical mesh.

Hsu found that linalool could be effective against Candida albicans due
to its many genetic blocking effects. For example, using a scanning
electron microscope and other technology, many signs of the effect of
linalool to destroy Candida or inhibit its growth could be noted. Hsu
found blocking actions against genes involving adhesion production and
the formation of “branches” or the mold’s hyphae were both decreased
by linalool.

http://www.merriam-webster.com/dictionary/linalool

Budzynska A, Wieckowska-Szakiel M, Sadowska B, Kalemba D, Rozalska B. Antibio-
film activity of selected plant essential oils and their major components. Pol J Microbiol.
2011;60(1):35-41. PMID:21630572

Alviano WS, Mendonga-Filho RR, Alviano DS, Bizzo HR, Souto-Padron T, Rodrigues
ML, Bolognese AM, Alviano CS, Souza MM. Antimicrobial activity of Croton cajucara
Benth linalool-rich essential oil on artificial biofilms and planktonic microorganisms.
Oral Microbiol Immunol. 2005 Apr;20(2):101-5.
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Reserpine

Reserpine is a substance found in the roots of some types of Rauwolfia
that has been made into a traditional medicine. It is used to lower high
blood pressure and help with psychotic symptoms, but side effects have
limited its use.

While it may not be comfortable to use at modest or high dosing, very
low dosing, according to Magesh, showed it to be profoundly powerful
against Klebsiella pneumoniae. In one report, he used reserpine and was
able to stop biofilms in this pneumoniae infection at a fraction of the
dose thought to inhibit growth.

Specifically, a tiny fraction of this drug, a mere 0.0156 mg/ml, stopped
biofilm production in Klebsiella pneumoniae. So, it may be possible that
we have another example of a medical truth [ use every day:

“Change the dose and you change the drug or herb.”

In this case, perhaps it is possible that 1/10th of the lowest size tablet,
0.1 mg, could harm Klebsiella and other infections and be safe for the
patient. However, the raw materials for making it may be hard to find
some months according to ASHP who tracks pharmacy shortages.

Magesh H, Kumar A, Alam A, Priyam, Sekar U, Sumantran VN, Vaidyanathan R.
Identification of natural compounds which inhibit biofilm formation in clinical isolates of
Klebsiella pneumoniae. Indian J Exp Biol. 2013 Sep;51(9):764-72.

http://www.ashp.org/DrugShortages/Current/Bulletin.aspx?1d=975
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“Stacking” Biofilm Killers

While physicians may ponder the problems caused by biofilms in prac-
tice, I rarely encounter the doctor who understands that it is usually
better to have more than one treatment. In the article below, oral bio-
film infections were controlled best by three agents, not merely one.
For example, Alves explains that when you are going to irrigate or clean
a root canal area, that two mouth bacteria infections protected by their
biofilms have these same film barriers decreased significantly by treat-
ment with farnesol, xylitol and lactoferrin together.

The same results were found in wounds. One of the best treatments for
wounds is the use of a silver-based wound dressing or bandage, together
with a gel containing xylitol and lactoferrin (Ammons).

Alves FR, Silva MG, Régas IN, Siqueira JF Jr. Biofilm biomass disruption by natural
substances with potential for endodontic use. Braz Oral Res. 2013 Jan-Feb;27(1):20-5.
PMID:23306623

Ammons MC, Ward LS, James GA. Anti-biofilm efficacy of a lactoferrin/xylitol
wound hydrogel used in combination with silver wound dressings. Int Wound J. 2011
Jun;8(3):268-73. Epub 2011 Apr 1. PMID:21457463
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Terpenoids

I would like to mention a class of options that come from a familiar sub-
stance, chemicals from tea tree oil. We have already mentioned linalool
which is part of this class individually, since it comes up as a leading
biofilm killer. According to Raut, as many as 14 terpenoids derived
from tea tree oil inhibit biofilms, and a-terpineol, nerol, isopulegol, car-
vone, linalool, a-thujone and farnesol are worthy of special note. Eight
terpenoids have effects on mature yeast biofilms (Candida albicans).

A study by Ramage shows tea tree o1l (TTO), terpinen-4-ol (T-4-ol),
and a-terpineol displaying potent activity against 69 biofilm-forming
Candida strains, of which T-4-ol and a-terpineol displayed rapid kill
action.

Of these three, T-4-ol displayed no significant toxicity to cells. These
data provide further laboratory evidence that TTO and its derivative
components, specifically T-4-ol, exhibit strong antimicrobial proper-
ties against fungal biofilms. Further, T-4-o0l appears to possess safety
advantages over the complete essential oil (TTO) and may be suitable
for prevention and treatment of established oral and upper throat cavity
candidosis. Certain terpenoids are components of spices or food ingredi-
ents generally regarded as safe (GRAS) (Pauli 2006).

In another study, several chemicals from plants were tried against two
very common bacteria (Budzynska), Staphylococcus aureus (ATCC
29213) and Escherichia coli (NCTC 8196), both with biofilms on the
surface of routine medical products, 1.e., urinary catheter, infusion tube
and surgical mesh. All three are present in most advanced hospitals and
other settings. Surgical mesh was the surface most prone to persistent
colonization since the biofilms that formed on it, both by S. aureus and
E. coli, were difficult to destroy.

Melaleuca alternifolia is the source of Tea Tree Oil (TTO). Lavandu-
la angustifolia yields Lavender, English Lavender and True Lavender
(LEO). Melissa officinalis is Lemon balm (MEQ). Tea Tree oil, Lemon
balm, alpha-terpineol and terpinen-4-ol showed stronger anti-biofilm
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Allicin and Garlic

Garlic has been used as a medicine throughout human history. Allicin is
considered one of the medically useful components of garlic. Other use-
ful components are discussed in Chinese language pharmacology texts.

As early as 2003, the use of allicin against Staphylococcus epidermidis
had reported effects on biofilm formation at low dosing. Pérez-Giraldo
reported that lab testing showed that allicin diminished biofilm forma-
tions.

Lihua reported ten years later that allicin impacts Pseudomonas aerugi-
nosa biofilm. This is hardly casual information, since P. aeruginosa is
likely resistant to multiple antibiotics, and this resistance may be due to
biofilms. Organosulfur allicin has been shown to inhibit surface-adher-
ence of bacteria and Lihua demonstrated that allicin could inhibit early
bacterial adhesion which is a first step to bacterial community forma-
tion, usually just before biofilm production.

Other researchers isolated various components of garlic and tested the
most active components. The following three components were exam-
ined:

1. garlic extract

2. allicin

3. diallyl sulfide (DAS)

They were tested against the serious mouth and dental infection Aggre-
gatibacter actinomycetemcomitans, the primary cause of severe aggres-
sive periodontitis and other non-oral infections.
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Lumbrokinase

We appreciate that some people interested in progressive medicine feel
this enzyme, Lumbrokinase, 1s a useful substance. Some have suggest-
ed it is useful in the removal of biofilms. If that is true, we had trouble
finding the evidence for that position. However, it does seem that some
researchers see a potential for this enzyme to “digest” pathological clots.
This possibility seems to have some support, and at this time we will
only wait for further research. Since we are only proposing biofilm op-
tions that are supported by research and since human use is just starting
in research settings, we do not promote this agent at this time.

Ryu GH, Park S, Han DK, Kim YH, Min B. Antithrombotic activity of a lumbroki-
nase immobilized polyurethane surface. ASAIO J. 1993 Jul-Sep;39(3):M314-8.
PMID:8268550

Kim JS, Kang JK, Chang HC, Lee M, Kim GS, Lee DK, Kim ST, Kim M, Park S. The
thrombolytic effect of lumbrokinase is not as potent as urokinase in a rabbit cerebral em-
bolism model. J Korean Med Sci. 1993 Apr;8(2):117-20. PMID: 8397927

Mihara H, Sumi H, Yoneta T, Mizumoto H, Ikeda R, Seiki M, Maruyama M. A novel
fibrinolytic enzyme extracted from the earthworm, Lumbricus rubellus. Jpn J Physiol.
1991;41(3):461-72. PMID: 1960890

Wang KY, Tull L, Cooper E, Wang N, Liu D. Recombinant Protein Production of Earth-
worm Lumbrokinasefor Potential Antithrombotic Application. Evid Based Complement
Alternat Med. 2013;2013:783971. Epub 2013 Dec 12. Review. PMID:24416067

Cao YJ, Zhang X, Wang WH, Zhai WQ, Qian JF, Wang JS, Chen J, You NX, Zhao Z,
Wu QY, Xu 'Y, Yuan L, Li RX, Liu CF. Oral fibrinogen-depleting agent lumbrokinase
for secondary ischemic stroke prevention: results from a multicenter, randomized, par-
allel-group and controlled clinical trial. Chin Med J (Engl). 2013 Nov;126(21):4060-5.
PMID:24229674

Huang CY, Kuo WW, Liao HE, Lin YM, Kuo CH, Tsai FJ, Tsai CH, Chen JL, Lin JY.
Correction to Lumbrokinase Attenuates Side-Stream-Smoke-Induced Apoptosis and Au-
tophagy in Young Hamster Hippocampus: Correlated with eNOS Induction and NFxB/
iINOS/COX-2 Signaling Suppression. Chem Res Toxicol. 2013 Jul 15;26(7):1126. Epub
2013 Jun 7. PMID:23746067
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tract also made the pneumonia far more susceptible to
the antibiotic tobramycin. Further, genes involved with
resistance to antibiotics were down-regulated.

» Bag published that highly resistant urine organ infec-
tions were more vulnerable to treatment with T. chebula
but proposed this is due to its ability to collect iron,
since adding iron reduced its effect. However, Bag
only tested one of many chemicals from this fruit, and 1
would suggest other components may have antibacterial
action and work by other means.

* Four carefully chosen antibacterial plants (P. guajava,
T. chebula, A. aspera, and M. elengi) are combined
with four solvent extracts (hexane, ethyl acetate, etha-
nol, and methanol) by Kamal Rai Aneja, who initially
evaluated their anti-cavity activity against S. mutans.
All four of the plants showed activity against S. mutans.
Ethyl acetate extracts of the four plants showed high
antibacterial activity against S. mufans, superior to the
other solvent extracts. Further, 7. chebula ethyl acetate
extract acts as an effective anti-cavity agent by inhib-
iting S. mutans and C. albicans. However, we were
unable to find evidence if the benefit of these chemicals
involved biofilm removal.

In conclusion, we appreciate that this medicine is proposed to both dis-
solve Lyme biofilms and also destroy the underlying Lyme bacteria. We
offer no opinion on this belief. We do not want to oppose or support its
use in terms of biofilm ability. It appears this fruit does act on the bac-
teria biofilm of P. aeruginosa, but Lyme bacteria are not the same as P.
aeruginosa bacteria. Lyme is also profoundly more genetically complex
than a “relative” spirochete bacterium, syphilis.

Therefore, while we do note that this medicine has antibacterial and cell
protection actions, and we accept some patients feel better, we pres-
ently cannot say it is due to biofilm removal in those with tick-borne
infections.
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Cancer

Cancer has many causes. Some things increase your risk and other
things can decrease your risk. It is rarely pure genetics, even in those
with genetic vulnerability. We know some types of plastics increase
rates of breast cancer. We know the 200 poisons in cigarettes cause lung
cancer. We know various chemicals made by various companies can
increase cancer, despite the reality that most US and international chem-
icals have limited or no top research on their safety.

I like my dental hygientist. And, I like making sure my gums and teeth
are “safe.” Why? At first it was because I want to have teeth in twenty
years. But, she correctly reminds me that heart attacks are increased by
gum disease which is routine in many countries.

Yet, even this passionate healer was not aware of the role of biofilms in
cancer. Yes, | said cancer. We are only beginning to understand the role
of infections in triggering cancer diseases.

Many years ago, I was working with a physician who asked me to help
research possible cures for his cancer. Eventually, that cure was found
and written up, taking over 200 hours and many months to complete,
with the help of a top medical editor in North America—the former
editor of the Journal of the American Medical Society and forty other
Journals, specifically, George Lundberg, who worked feverishly to get
this death disorder cure in print ASAP (Schaller).

Years later, he asked me to write a follow up, and we had found that
over eight top infection specialists in the United States had missed
Babesia, a common parasite that is harder to kill than malaria and which
can occasionally increase eosinophils (Schaller). The patient’s trouble
included the fact that he had so many eosinophils, his blood could clot
quickly. The point? Eosinophils are a type of white blood cell designed
to kill parasites. The man’s disorder (HES) Idiopathic Hypereosinophil-
ic Syndrome, which is often fatal and means that eosinophils reproduce
out of control, was primed by a Babesia infection. Not all patients with
HES also have a Babesia infection, but after writing six books which
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Lactoferrin Xylitol Combination Treatment

In a fascinating look at this proposed double treatment, Mary Ammons

shares that treatment of Pseudomonas aeruginosa biofilm with both lac-
toferrin and xylitol inhibits the ability of bacteria to respond to damage

resulting from lactoferrin iron chelation.

Pseudomonas aeruginosa has been identified as the most common
biofilm-forming infection in chronic wounds. The immune stimulating
molecule lactoferrin and the rare sugar alcohol xylitol, together, were
effective in the lab agamst P. aeruginosa biofilms.

How? Lactoferrin iron chelation was identified as the primary means by
which lactoferrin undermines the bacterial membrane. Amazingly, this
combination showed huge alterations in the expression of the bacteria’s
genes, but these changes are too complex for a summary. The findings
mean that critical chemicals made by P. aeruginosa had changed.

Siderophore detection verified that xylitol is the component of this
unique double treatment that inhibits the ability of the bacteria to pro-
duce siderophores under conditions of iron restriction. Siderophores
sound complicated—here is the simple meaning: they are some of the
strongest iron binders in the world and they are made by bacteria, virus-
es and fungi.

The study concludes with two points:

1. Lactoferrin treatment of P. aeruginosa biofilms results in destabi-
lization of the bacterial cell membrane through iron chelation.

2. Combining lactoferrin and xylitol inhibits the ability of P. aerugi-
nosa biofilms to respond to environmental iron restriction.

Access to iron is profoundly hard for bacteria when this combination is
used.
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Erythritol

Erythritol is an amazing sugar. For example, when it was given to chil-
dren head-to-head with xylitol or sorbitol it was clearly superior. Here is
a summary of the research:

Runnel writes: “Three-year consumption of erythritol-containing can-
dies by initially 7- to 8-year old children was associated with reduced
plaque growth, lower levels of plaque acetic acid and propionic acid,
and reduced oral counts of mutans streptococci compared with the con-
sumption of xylitol or sorbitol candies.”

In a similar way, Japanese researchers show highly advanced reasons
for erythritol superiority over xylitol and sorbitol (Hashino). While this
study 1s very dense, let me at least try to list the stunning findings:

1. By advanced confocal microscopic observations, the most effec-
tive sugar used to reduce P. gingivalis accumulation onto an S.
gordonii substratum was erythritol, as compared with xylitol and
sorbitol.

2. In addition, erythritol moderately suppressed S. gordonii mono-
typic biofilm formation.

3. To examine the inhibitory effects of erythritol, they analyzed the
metabolomic profiles of erythritol-treated P. gingivalis and S.
gordonii cells. Metabolome analyses showed that a number of
critical bacteria chemicals were decreased by erythritol.

4. Next, metabolites of erythritol- and sorbitol-treated cells were
examined. Erythritol significantly decreased the levels of P. gin-
givalis dipeptides. They tended to be increased by sorbitol.

Amazingly, it appears erythritol has inhibitory effects on two diverse spe-
cies with biofilms, and it acts by at least five very distinct mechanisms.

Dowd reported that biofilm formation was completely inhibited in a
standard wound approach by 10% erythritol in either of the two San-



Machine Translated by Google

94 Combating Biofilms

Does Magnesium Deprivation Hinder Biofilms?

Before we decide to remove an element that is used in vast numbers of
important enzymes, we have to have a foundation. First, in some basic
physiology texts, calcium displaces magnesium inside human cells.
My impression of this research is that suboptimal magnesium increases
systemic inflammation, vascular death such a heart attacks, and cancer.
Dibaba shows that the higher the magnesium in diet the lower C-reac-
tive protein. This protein is associated with inflammation. If you lower
inflammation you decrease deaths.

Qu pooled studies of approximately a half a million people to examine
the results. The greatest risk reduction occurred when magnesium intake
increased from 150 to 400 mg/day. A significant inverse association
was found between dietary magnesium intake and total cardiovascular
events. Serum magnesium concentrations are linearly and inversely
associated with the risk of cardiovascular troubles such as heart attacks
and brain strokes. Since magnesium is poorly absorbed even when che-
lated to an amino acid, it is perhaps useful to note the useful dose was
400 mg, when compared to minimal benefit from 150 mg orally.

Del Gobbo also examined vast studies and wrote: “Clinical hypomag-
nesemia and experimental restriction of dietary magnesium increase
cardiac arrhythmias.” Deadly ischemic heart disease, in which a person
dies due to poorly oxygenated blood reaching the entire heart, was more
common in those with no magnesium supplementation or very low oral
magnesium dosing. Simply, “circulating and dietary magnesium are in-
versely associated with [cardiovascular disease].” Further, Qu shows, in
another study, a significant drop in intestinal cancers with a reasonable
magnesium intake. While we may not know the mechanism for these
useful findings, they are not felt to be due to chance.

Song and Leff clearly show why a small number of scientists and phy-

sicians have pondered lowering human magnesium Mg2+ levels. They
remind us that Mg2+ can influence bacterial adhesion, which is part of
biofilm process. In their study, the bacterium Pseudomonas fluorescens
was used to investigate the influence of Mg2+ on biofilm growth.
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Nitroxoline

We are not going to spend significant time on this fifty year-old antibi-
otic because it is not used in many countries, and it is a quinolone, and
quinolones all seem to have serious risk of tendon damage. For exam-

ple, it is possible nitroxoline has the same risks as other quinolones

(www.drugbank.ca/drugs/DB01422).

Quinolones easily enter cells and are often used to treat intracellular

pathogens such as Mycoplasma pneumoniae.

The FDA has increased warnings regarding side effects since the drugs
were first approved. I just want to focus on three side effects that might

not be routine but are possible risks with many quinolones:

Damage to nerves outside the brain: This could present
as sensory nerve or muscle nerve injury causing par-
esthesias, hypoaesthesias, dysesthesias, and weakness.
New pain, burning, tingling, numbness and/or weak-
ness, or new decreased abilities to detect light touch,
pain, temperature, position sense, vibratory sensation,
and/or motor strength are basic nerve functions and
show damage; these are reasons to stop taking the drug.

Tendon damage: While some focus on the Achilles
tendon, actual tears of tendons have occurred in the
hand, the shoulder, the thigh, or other locations. Some
are helped with surgery. Other patients feel the surgical
or other treatment still leaves them with damage. It is
believed by some that the use of prednisone and other
cortical steroids meant to drop inflammation increases
the risk of tendon damage. Perhaps this is especially
true in older seniors. Surprisingly, tendons can rupture
after the medication 1s stopped. Some have suggested
that [V, transdermal or sublingual magnesium might
decrease the risk, but I am not aware this hypothesis has
been proven (Schaller).
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Aspirin and NSAIDS

We have previously said it is best to see biofilms like a key, and using
AIDS as an example, it was only after AZT in 1996 with the arriv-

al of protease inhibitors that those quickly dying, experienced a
“Lazarus effect,” in which AIDS patients who looked to be ready
to die recovered markedly in 30 days. Medications used in AIDS are
tough medications, even if they are miracles. Some may question offer-
ing a section on the tough medications aspirin and NSAIDS.

While we appreciate that aspirin and various other over the counter
NSAIDS may not be optimal, perhaps due to concerns of liver, kidney
or ulcer issues, we are discussing infections that invade and cannot be
stopped by your body. You might need all the help you can get. So we
offer some synthetic options here that may offer help against a top kill-
ing and disabling problem—biofilm-protected infections.

For example, fluconazole-resistant Candida 1s increasing worldwide.
Fluconazole is also called Diflucan. Biofilms are one reason for a de-
creased effect in treatment. Aspirin, diclofenac, ketoprofen, tenoxi-
cam, and ketorolac all undermined biofilms or their processes. They
all reduced fungal adhesion, and increased biofilm detachment with
low concentrations of anti-inflammatory agents. Microscopic examina-
tion confirmed the tested drugs had a significant effect on reduction of
Candida adhesion and biofilm development. The drugs also made fluco
nazole work more effectively against fluconazole-resistant C. albicans
(Abdelmegeed).

Another useful way to involve aspirin is by teaming it up with the
chelation chemical EDTA. Both aspirin and EDTA possess broad an-
timicrobial activity for biofilm cultures. Aspirin used for 24 hours was
successful in eradicating P. aeruginosa, E. coli and C. albicans biofilms.
Moreover, exposure to the Aspirin-EDTA combination completely de-
stroyed bacterial biofilms after only four hours in simulation lab testing
(Al-Bakri).
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Azithromycin (Zithromax)

This medication is almost a household name and is known as the
“Z-Pak” which contains brand name Zithromax pills that are still in use
today. Despite being in use many years and used very routinely, this
medication still has a strong use in addressing biofilms.

For example, Maezono showed that azithromycin was markedly supe-
rior compared to other routine antibiotics in killing gum infection bac-
teria. Specifically, azithromycin at very low dosing undermined four
strains of Porphyromonas gingivalis. This determination involved the
use of two fascinating techniques.

Azithromycin dropped the bacteria “gasoline” or ATP in the bacteria,
which means the bacteria had decreased function or were dead. Cya-
nide kills humans in part due to dropping ATP levels—it is not a trivial
substance. Further, the power of azithromycin was seen clearly with a
confocal laser scanning microscope, which has the ability that the long
name suggests—seeing the decreased amount of bacteria.

One of the most common hospital infection risks is MRSA; it causes
a number of potentially deadly diseases. This “MRSA”simply means
routine staph aureus is no longer able to be killed or it is resistant to
methicillin, so it reproduces unchecked. Azithromycin is proposed as
one solution to MRSA based partly on its biofilm defeating abilities at
very low dosing.

Gui shows that azithromycin was active against methicillin-resistant
Staphylococcus aureus (MRSA) strains. It reduced the production of
a-hemolysin and biofilm formation at very low ‘“sub-inhibitory” concen-
trations. So, azithromycin may be useful in the treatment of a-hemoly-
sin-producing and biofilm-forming MRSA infections.

Maezono H, Noiri Y, Asahi Y, Yamaguchi M, Yamamoto R, Izutani N, Azakami H,
Ebisu S. Antibiofilm effects of azithromycin and erythromycin on Porphyromonas gin-
givalis. Antimicrob Agents Chemother. 2011 Dec;55(12):5887-92. Epub 2011 Sep 12.
PMID:21911560
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Cumanda and Biofilms

Dr. Eva Sapi and her colleagues found in their superior laboratory that
cumanda had some mild killing effects on the Lyme bacteria, but more
importantly for this book, Lyme biofilm communities grown in her lab
were reduced 43% by this herb at low dosing. The dosing for a dynamic
human or animal body was not explored or proposed by this researcher
or any other researcher as of February 2014. Searching by its Latin and
popular name did not yield any articles relevant for use on infections.

Finally, while Lyme disease 1s a common and disabling infection, it is
hardly the only infectious agent in the many infections carried by Ixo-
des ticks. While this preliminary research is very useful, it is possible
cumanda may have impact inside a body for Lyme and Bartonella treat-
ment. More study is needed. I regret that we only examined cumanda
for Bartonella and not Lyme.

Our conclusion was that cumunda hindered Bartonella more than Leva-
quin (levofloxacin), Zithromax (azithromycin), Rifabutin (mycobutin)
and other proposed options. To determine treatment effect one needs

to know the indirect actions of Bartonella, Babesia, FL1953, Lyme,
inflammation systems, etc. by lab analysis using different companies.

Theophilus PA, Burugu D, Poururi A, Luecke DF. Sapi E. Effect of Medicinal Agents on
the Different Forms of Borrelia burgdorferi Lyme disease or Lyme borreliosis is a tick-
borne multisystemic disease caused by different species of Borrelia. http://healthyeats-nl.
blogspot.com/2013/07/effect-of-medicinal-agents-stevia-and.html
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Erythromycin

Gomes found that erythromycin at low doses actually enhanced the
growth of biofilms in C. diphtheriae. Penicillin acted the same way. Of
further concern is that not only did these antibiotics increase biofilm
formation but in this case they enhanced infections by strains of C.
diphtheriae. Diphtheriae 1s a very dangerous infection without access to
effective antibiotics. It is dangerous enough with good ones.

Returning to biofilm-promoted gum disease such as gingivitis, in the
United States, over 50% of adults had gingivitis on an average of 3 to
4 teeth. Adult periodontitis, measured by the presence of periodontal
pockets > or = 4 mm, was found in about 30% of the population on an
average of 3 to 4 teeth. Lost gum attachment to teeth of at least 3 mm
was found in 40% of the population (Oliver).

The density of adherent P. gingivalis cells were significantly decreased
by using erythromycin at very low dosing called *“sub-MIC levels.” One
strain was not affected by erythromycin. Finally, erythromycin was not
effective for inhibition of P. gingivalis biofilm cells at very low dosing.

Erythromycin Key Findings

» Low doses actually grew some biofilms
» Penicillin also grew some biofilms
» [t enhanced strains of dangerous C. diphtheriae

* Gum disease from P. gingivalis cells was much
less sticky at very low dosing.

* Erythromycin was not effective for inhibition of P.
gingivalis biofilm cells at very low dosing.
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Contacting Dr. Schaller

Should you wish to talk to Dr. Schaller he offers individualized education
consults, which can be arranged by calling 239-263-0133. Please leave all
your phone numbers, a working email and a fax number. These consults
are typically in 15 minute units and can last as long as you wish. All that is
required is the completion of a short informed consent form.

If you would like a full diagnostic consult or to see Dr. Schaller as a pa-
tient, know he treats patients from all over the USA and from outside the
country. He meets with you first and then does follow-up care with you by
phone.

If you would like to fly in to see Dr. Schaller, his staff are very familiar
with all the closest airports, and we have special hotel discounts.



