DN7'O9N'] 2'ONINN{7

oW ViVt T7N2119-'VIN 1IN Oj7'ON2'OIN I"T ONIINNDS

,0'0'DI12'D WINTD ,j7AVN{7 UN'7 IND TINWITND
VIR, TTAIN,DIN'O7UD (1IN, N INNIVID
,7IVN[7 TNINODYLY ,i72V1{7 YN, DIN'Oj7VUDY!
YAIN'79N' ]IN D'DNI2'D {7'00'D ,DVON VOVTY

YV0V [72V1§7 WIINTD 1T PN 7’0 7' TI7UD D'NA N

2 ff {
MMES SCHALLER. M. I]., MAR

=




Machine Translated by Google

?D'7'ON' N T'N ORI

'R TANTINIININATA |ID YDA VTV :UINIIHUT 07'ONMA YOVUT7UONWID!T,DIYD 1T
YOI N ) 177'D10 JVIVT 1T . NTOIVAY N GIN WIVTIN WUTY! 1Y )T |j7V0W 17V0 ONII
".0r7w" 191V 1IN0 1T

" 072V19V1 1T 119 TWOIVUN DYUT PN 71N '7VU2 1T .0 072019V N IN D7'ON N ]'71IND
UIN7UDY 'TNAID TVTN TNIIO7ND 1T TN

YI7VONTD DV ".07'9-N2" 1T 19V T IVIV7 [7IN' T TTIINTVO ONII 710 O YAyovIa 1T
.oyouo'o 1Ime ']M'7PJD]MTJ "TIIN D7'ONY'UIN VT IO ,j7IN' QVTN ,VIN7UDY QVY 1T

1¥ 2172 JVIVT T INUTTY 072U79V) '|"'7|7 UNT YOU70V 0TI T 119 2V121 OO 7O T
AVTN ,DOj7'ON'VIN JVIVT 'T TN JU'NIND '|'7UII an LTI DM VT IIY 0OV 11'OIND
'7?;“’]]"|7 NTIN U7ND DVUT IX VDV 1DINIIVAD!INN JVIVT 1T . JIN7UDY IND T'7N|7'TJM|7
STAND VINIEN TN OV T 0T 19 2V OV 00727101 T UPNIVAINIIND |VNIT7NA



Machine Translated by Google

?1INP7UDY D7'ON UNN VI

ONII 'N DIN'ONIU'D [IN TINUITINT 11D 'O'OWINT IPONN T VI VIVT AN VI
119 UNUW 1’010 'T UON T'N DNT TN JUINTIUNI |IN DONID |JVIVUT DN'7'ONA

12NN V{7 T DV VI TN 1"ORIND 1¥ ]27NIN N TANTINIIN 7TNA31D (1IN N'VO7ND
JINW7UDY TVUTN VINJ7UDY O'7'ONA N

7712 DUT 'R IND 717 "N JVIVT ONII

AVUTN 000 T IT DY 1N VI V7D 1T OV TNMIVONND UTIVATND 1T
VUIN7UDY 1T )TN0 IX V1M1 7' "INIINYTP T'N DY ,TINDND DNT '7NAN .07'9N1
JYOIVN TV VTN 7IN' T 0T T'UIVIMBYN

O’V 1IN DYUINN |19 N2'0 21’ T'7 N JVIVUT DN'7'ON1

DIN'ONIV'D |IN TINWI7INT 12 D7'ONA

]3?;(“2 VAN DVITUL ONIE UIN7UD]Y! Ne
U7N IN'6 TVLIIN WTI7 'R V10 11D LINA V!N 1Te

1AVIL,NTYO7ND 1D 0'2'N25,000 12V TIVAIND 71N O1VN VUT- 7N79 '7TNLIVTe
.0'7'9N1 [7N79 7TNVIVT IT N |V ONIIID1,000

TINWUD Il
TINW{7UDY! 'TN{7'11IDVDND
N
DYON LOVTY.
*DIV'VINTNMVD TVTN [7IV1{7 bniae

DIN'U{7UD 2217+ 17'1DIND |NNe

TINW[7UD1 DVVD'D NVINIV'e
1IVDVUIIND IN UV 1ONIND JIN DYIVOIN YIND JONY JVIV[7- X077 7'1Ine
DIVDIN{7 7TNINDDYLY

TINW[7UDY VN IINTDe
**DVIN[TUDI'N DII'D*
D'U'77'DIND WINTD.

TN

17M00 ON|7 22'1INN {7'IND V1DVIVIALIMIN- DVUj7 DUIAND |NNe



Machine Translated by Google

211{7'01'IN] YOUR'D JINT IN TIVONUN]7*
YINNDM79M YIYTIN |IN , 091,11 (V'70017¢
TINW7UDY 11711 YIND
NMIRYI VTN TIRRTT7.
72V1j7 O"'7°
90 1"{7 119 TMIVONONJ7 11’
TIVONON{7 NMYINIY'e
DVYDIVT7 LUTNLINT®
NVOTNA |7'Y VY7 '70'N TNOIVDL QUTN TTOINTON! VTV TNDMIFT T'OIN79N !
JITH7 AVTN WAV INND TN
DIN'U{7VUD] UNUDNID WIIN1De

1"{7 'R 1" TN79D{7V DNII XVD7NA J'O7NONI VIVTIN U'7'D |IN [7V1{7 D TWINIYTe
VORI 7' TAVINT

YD7UI1 1D J'N JUNADNIN DYUAID |19 POWDIN JVIV[7 ORII— JOMI7INT7 DV
VTN WY ,INT JUATINI7DIND DD ONT ,AWONII Vi7" TIVINT V7 Tayhow
2212277 N VIVTIN WTN™  [7'9100NI1 VONIINANIN ,DIVIDITNID ,D{7'7 1WONIVD
ON{7I' {7 TOVUTI- D'ONIA'D j7'00D'D° .1 I"INN JO7RTAC |'N V'NNDIVTIN{T ,OMIT

PN7W I¥NPseudomonas aeruginosa 'l NMO7NA TINTN TNV T PN VIN7ITNOD
/702NN D'7'9N N WLI'N DIWT7'{7 NI'O7ND

1710 912 78O IND"
TINW7UDY '7AN1 QWTN IND 0NN
VMOIN®
D'OITINNTIV®
TINW7UDY e
i7Ne
119 71" VDIV 'V VIDVYIVAIIIN NN T IN 'OIN T V{7 ]ONT VIVTIN V7'
VIVTIAIND-0ITVUA VIVTIN |19 TINTNT ]IN TWONIT 'N INHMINANVIN7 D7'ON'2
JD'O7NID 22110 7NOI1INN IN

JO7NINYT 2N TN VAN77ND ONN ,AVLTNTINY DI TVAD!I KDavid Kennedy, 1WOINT*
WINID 0N TINUWIY 07'9N] TNMIO7NL TWTIN IN- {71V1{7 UNIA ]AND QWINTIVNN
2UMyT9Y 1W{j707V3 '07V00 T T'N TUIDDT!IIEHITN LVIN7UDY!

38,000,000 & Lj7V79LVINRIchard Longland] VM) MNYLVIN INOndine Biopharma, m**
.DY72INT9 DII'D B'INTD N (2NN TWTN) 12NN TINT DYUT I'N |p0Iun

N77VINIVT 11D '7X'1 1T 'R DN'7'ONA 1D V7N .IVVDIND D NYO*** Ricardo Murga;
(2001), 147, 3121-3126. AN7NANT{7'N .OVVD'D TVONII-U7INOUND 7UTNNA N |'N N7'ONNIVID



Machine Translated by Google

DN7'9N1 AV'ONINN7

'7NDDIT D7NAIIND'VIN |IN Dj7'UN'AVIN 1" T DNIININD

,0'0'DI2'D WINTD ,j7IVN{7 UN'7 IND TINWITND
VN, TTANE,DIN'O7UDY 1NN N INNIVID
,7V0{7 '7NINVDYLY ,{72V1{7 UN1a , DIN'V{7VUDY!
YIN79N' |IN D'ONI'D {7'0D'D ,DVUN UOV7Y

wnIyLuvU1 VOXNVOIT WINRTD TN 7'0V |7"[J'7MD 09NN N

James Schaller, MD, MAR
1IN

Kimberly Mountjoy, MS

VUDVUID VONVD'T DIN'O{7VUDY! 1.\)'7?;(]&'3?;(]'1&10]'?(
305) U'ID) TWLIVY YONIIIVIs DIVIIND [7IN]
411 "unain]5150 Tamiami Trail North
34103 NTIN'7D ,DVU79N]



Machine Translated by Google

DIVYSLIVY INOW-]2V7 D7'ON VINI{7 1ONN
TI7ND )"0V |IN NT{7

W21 )IN DINTA ,JUATI0MN J'N DUINDN 211091 T-07'ON" |ID DIVIN N MY JVIVIT (U7 IR DYIN DOV
JVIVT NT.JAN7RIND I¥ DUINON 11D TWNI1 X 1ANN U7RITIN |IN .NYw1,000-1,500 N JUNnul DYII ONT
WD 1IN DAN'T2,|UAN0NY 1T 'R JU'SYA U7NIE TN DYINON 11D 17'9W'1 YdU'70Y

NOTY DN RROTIYon

DMSO 72072 IN VAW |9Ymon

OMNTINI w-vaDAG

V1ITNIYDDIND 1'0'NRLIVA VDONT'UDVONIVD

VT 7'NIVOVT2- D0 INIWTINA VININTNITIVANINND-
YONI{7NANIT YNO 1TRON DY TIN[TNI' WOV

I'N 'NVIN JIN 22'0V[7I8N 172 V2DV N NRO NI
2221717 NI VIVIN D7'ON N

D7'ON 1'NIVTIN I¥ YINNOMD 7NINWOVDT! JVIVT "T" UDUNVT [IN"X" DJ7ITNID TN IN71 NDO'7 |IN DNV
.(09) NI7NMNID IN(CFS) LP7TIN WINID |'N TINWTVUDY!

D7'9ON' 'R DYIVOIN 117 1IN 2117 0DIN 17 ONN TWOFNT 71U TWIT 7011 TROID{7! JWIVT |w0Ivn
TINW7UDY!

N JVUNI7NA 22'97UN VTN D7'ON N A1NIUTIN 'R NI N |IRD W7 "T" TN "IW202V71" IR TN DY T
11D D7'ON T !N JOYAIN IND (V{7 "N" AITTINAND D727 7UIW ]ORN ¥ VINVIDN 1T IWIAN .0N7INTfT
JINWTUDY 1T PN DYAIN DY TN TAYT 71172 ]aND 10 |IN  TINY{TUD)! |UN

JINFacts LN 12NN WVIVT7 WOFRT T IN VR TN TR 0T 2IIND 012 ONI AN TN TN 7N TUTTIIN
.DVUNNID 07'9N V'72UN TUTY QW0 N0 1T "OIND IN VIV{7

01 TN UDMINL VIVTIN U7'9 IN XO'ND TN 119 N1 1T 'RLyme '11IT VU7 UIN7YUDI I T, 7'9i IND
TN IN 1'0DMD{7V VAV ,j7IVN[7 017 119 V1N T, N7UVIIND TARTINAIN UIN7NL VIVTIN U7X V71V
.DVINIINN UN'1Borrelia ,ONOWIN .INT ]2V7 VIVUTIN U7X ONII 7ROUN N

1AV7 IX DH7MD YATUT 1T 1NN 1N JWAISYA TR 0DII7IN T 'R OM7IN1{7 DITNI-07'9ONA |1 T 2N ONII
Y7 {73V77 07 119 D7'ON™ 1T TI"NIVTIN ONIE DIVIN D7'ON N TN VAN V{7 DY ?]DUID [N LIITVA

1¥ 10/7NIVITNIT VT2V N 1710 1N TIVO UINTUDI 7NA1ID JIN NTO[7N |ID DN7'ONA .IT IND JOVAIN
VYI DIVIN D'7'ONA DNIIOMTWND 1N 197UN V7 DYUAIN VIN7YUD 11T 11O . IVOONIDIT D7'9N N
OV

http://phys.org/news/2013-03-scientists-reveal-quirky-feature-lyme.html#jCp.
2014.y1Wn26 LVOVD{7N



Machine Translated by Google

V7NNIN
ettt ettt ettt e ee VINITNIIUN VRIIINITUN N
2 s ettt ettt nrens DN7'ON' |19 DVINVD 9219 T
B e e e e e e snaaee s QVUT7'2 07'9N NVLTNTNIVY
Do 0'IN V7W01UN V7N 9'IN V1ISV2 DINYOV{7N1 OONID N
5 e Dj7'UN'VIN AN 1IN 7'7V0ORV{T VI AND TINY[7UDY "DNDD"
20 e TOIIPNNGT TN TYUN T YIT OVINIIN VIVT DNY7'ONA
270 ey e et s "on7'oN1" N7

119 V10 |IN 'O'7AND'T AV INY72IND Y[7VT , DUINN 21'01VIIVID

24 ittt e on7oNI

26 e IPO7USY D{7'ON2I'VIN UINN WYY O7'ON'] 21'01INNYT
27 e DN7'ONM |IN [PVIVN 19 T7TRONND Y17 WM

30 et sarebesiee it et sree e naes TINWITND

32 e e TUONDIWINIT TYUNT JVIVUT DN'7'ON]

32 i e "0'oVIINT 0'7'9N 'O 119 17'9wM

34 e 7U0WNV[T 1'Y'TUN ]I D7'ON N 0N NMIO7ND (OIND 79X0 1T

1YIVT 'D2121VBID' {7'7V0WIV{T-[7'ONIOIN

36 et ettt '0UDI7IN VIVNI TWNT I'N' VINJ7TND DDV N
37 et e 07 1'N DN7'9NMI 1AV DN YT N
38 et e DN7'9N |IN (N''7UIN]) VONVOIT 07

OONID ;{7'7aN1 T7UD0 D7'9N "N I'N N'V'0OJ7N VIVTIND 1IN
30 s s Vv 780avT

0 i et qVj7 07'95N1 1D 1W0DIN

.......................................................... ?0N7'ON N'DVIND JIN N77VINU WS

............................................... N1j70N DN7'ON'1 VIIN2-179 |IN |VjAB

7'M N 19 {77201 N |19 'NNOUNIN :DIN'V{7VUDY DII'O TN 2117 |IN DN'7'ONI
45 et e 1'NTUN

46 .o DN7'9N'] 1ONN V7N TINYTUDY 7917 (V11 :0INDD UONPINN

A7 e TINPVUD 21X TUN DN Y17 IN DN7'ON 11V



Machine Translated by Google

A8 oottt ettt st sa s O7N TV

...................................................................... Fugenol-Basr?

L3 ST DN7'ON" IN TNIVAIY

D e e teee e e te e naeeteeaes INNTNIYT

L] TSRS IRERIY AV
B0 e s 0777 0'7'9N1 "217N VD"
B ettt sreereetetees et nereaesens DT'NIVDIWL

B2 et ettt ettt a et 71N1j7 1IN 1'O"77N

B 7 e rreeeerere e s eee e e snaeeeas VONT'UOVONIVD

T2 e ettt ettt VONI'7NI2NIT

................................................................ 1MwoNLTNT 198
......................................... NI7TINAND VINNIANNT TNOM707 |MUONOTRE

....... ?20N7'9N1 JIN ATIYIN JVONTT DWW JUINNITNIO 210m$H
................................................................................................ 78007 WiTINS§
15O 780ONNVMY

03 e et naeens DI"IYV7VONINIIN

Y ?0N7'ONM JOTNNIND NWMIINIDUT ONTIND DIV

97 coeereeerienes e snenas DNY7'ONM 721N 1¥ DUD [NVIVINA
Houttuynia cordata Thunb (HCT) c..coeveiineieeeeeeeeseseseeeeeies e 101
. NFVOPNA TV 7N [TV TINTIRYT 720y 07onn ot
................................................................ YIUNONUIO 79056

........................ AWMU Y11 1IN 1172 N0 MURT (7RI 01496

........................................................................................ V1'7NO7N107E

109 1ottt ettt ettt eeaes bttt bbbttt ettt VNITNO"Y



Machine Translated by Google

T 10 ettt e beeeteeeeaeeetaeeeaaeebaeeeraeeetaeetreas v

...................................................................................... N'Vad

................................................................... DjIDNA NTINAR

........................................ DN7'9N1 1"NIVTIN TTNON NI'NX VOIUBE

LL-37 ettt ettt hestesbeetete st re et nenrenae 139 'O 7UNON{7
............................................ (®M) 01V 20N TR

142 e (71IN79) VININT'INOIOUN |IN (O7NANTI'0) VININTI'O
TS et eeer e e e e s e aaa e e e e aaaeeas (QV) D'ONT7I7IVIIL

........................ 231 " [T E) .].D‘y.yn. IN- ﬂfl*ya.yﬂﬂ-ﬁ

145 oo e VONN 7TNMIVTNLVIN ,IVTID TID

TAT ettt et et e ettt et e st et re st et resrenes D7 TIVOON

153 it et DVINID'IN YPNI7j7 DIWTNY 1" T

T55 s e AV7NY 1"T 119 WD VIVTIN

TB9 et ettt es V779N

..................................................................................... WY 1T v7NoIE



Machine Translated by Google

¥'1YVVI YONVD'T U'INID 'T N 7'UW 7' 117V UD'IN N 1

VINITNIIVY VR INITUN N

ONII TINPTUDI 1D JVIIVT7 1T 'R VINITNIIVI §'0 N TN VIN[7UD] 07'ONY] 11D UNIINVO 1T
ITQIN 21 TIVDIT W7 77 YO N JVIVUT,Of7ND 'N |IN 22'7N2NDIT 7' Ti7' 0T VY7
Yo7y

0IYD 119 12INVLYVI [W0IVN IV 1T IX TR JUNI777IX 1X 12NN DIN'D7UDY
WWII JINWWI 11 w0Ivn 1un 010 (Wi7 O7V11 VNj7UDY D'7'ON UM 1T .TINW{TUDY
VONTVIITIN IN TUDNTVHVUT UTH 'R 210 TIHRVA U 1O 1210 1T 2R TIMANN{T

N ,7U2MVT |IN DNR7'ONMA |19 OI7'0' 1T ID TINDWIND JVU7UNND N I¥ DOV .NININ
DNMOTNT AW AVON[7 179X ,TINYITND D'7'ON'2 UM )19 D'NDIN )T JNWONTN JU7UNND
V79M7IND 1IN YVIVN TN TN VIINID TR DV VI DUNY DN'7'9-N JVNYI INT V{7
.0'0 JIN DUINY |ID VINA T 1 DN7'ONA JIOIND AN, 7MNYT . T 1Y UOUT JAINVY |IN
JNRIEN N OIWTANNITO 1T PR N'7RD 1 DDAV TN JVIVT TINKITND [N DN'7IONA TN
AIDS. / 11'1 11 2'0POORIIYT WA 179 JWAVT 1T ,0n'07'11 |19 TWNI )19 JV1NIW0 'R IR

o . X 12 1 J 1 N A ]

191% DD'7'E)?;UJ IMO7VONTD [7'X¥1" QNN "7|7'E)'D ONII TII'7'1|7 IN 12V7 NT'O7N] 2N

JVAVT 1T V1IN PR 21T0INTD 1AV'7 B0IVN §'IN 7NI9 VTN TINAI 11'0{7U9Y X107
.07 D7'ONMI 17 VN JVANTIY V119V 1T 01 U7NI 1T, 0171 'N (V115U

TINW7UDT 7NIN1{7'' 11980% M1 YN TN YNANVDY LIITV] |19 DYOIV'UDY TNINENI T
IR &1INTD 22'0YNM§7 1T ]I9 U'7'D ,07'98'2 IT U1'OVA JVIVT 911 WOIVN DYT |'N

N N 12VU7 NMI'0{7N2 11999% 1IN VOVIGlowacki TN VTN .DNY7AINTD 21V[7NN
DN7'ON] 21INNWON 'T'1199% DGlowacki TUTN80% ONIH N1 'N 'Y ?07'9N1
JINY7UD 'N 2110DNI0ND DIV N WIVT

Strek P, Zagdrska-Swiezy K, Sktadzien ], Oles K, Hydzik-Sobociriska K, Miodonski A.
.[OVUrTIVY DYD YPINTNOINA .D'0'DIT'ONI'NN B'INTID 0N YIV'ONO 119 D7'9N1]Glowacki R,
2008;62(3):305-10. .7ND 7NAIINTNON .[U'719 §IN 7{7'0IN]



Machine Translated by Google

Y'IY0OVUI YORVO!T UINID TN 7'0W 7' T17UD 09N N 3

IVUT7'2 07'98'2 MYOZNTNIVY

10""NVY2 VIONIVD TYT7VD-)N 21'DITNID-07'ONA [7'¥11 17{7'OVINUTT VU] N
V00V T I'N 1N Y7VUINUDD TV T)Protomyxzoa rheumatica. TWTNFL1953
79 QTN NIT 7711 ,QV277 w01UN 'N YPONIVD TU7VD-)N T D7V0VT IN VI
positive). {7 TIVOY LDV’ T'N 21'0DVLD

INQ{7'"8 VIVT 2N TIVA 172 QYT )ID O'NN T G'IN T7RIIN 777210 OVTIIN T
0N V7' 0N V{7'7'D 0'7'ON N T'N YONXN TWLDIVN 'T .(Dj717) 17V0 LI72 VN TIMO
.07'9N1 1T 11D VONN 'T'N T7V0 VI72

PNIOIVT-7'0 UM VIV PN VIOV 7INANR{T TN 12N 111V D7'9N T
NN ailer-INA 73V17 07 T ,N77VINDUIND DONID WIT 1T T NTN TINR7UDY!
VAVTIR VANV T V7 ININTIN JIRI0V-7'0 YDU70V NYUPA .N'OYINI '7TVUT |IN
JVAVT 1T N '7TYUT 7UINIVOND VIVT VTN ,UIVTIN V70211V TVUN VTN

IX MDY VINJ7UD] 77UD-]"N N TN 12'IN 111V UPONIVD T . TIOMZNTNY
[7'01'NN1 10717 DV ,07'ON 1T 119 UDMIVD T'N DY (VI IN ,NIN'TNN IN N'OVYIN]
JNNTNUNTD {7'N1" N T'N DNT,'7NI0INj7 YVONVD!T IND DIVLVIVO T 07 .NIINTNN
ica. QWTNFL1953 191MV1 I'N VIN7UD1! T .NMIN'TNN TUTN N'DVUIND 0] T'N DV
IVOIVYN [7'T 1T ]IN D7'ON'2 |19 YIINNN 7' UORN DYProtomyxzoa rheumat-
.17V0 0I72 VN )19 WLIVTIAN 7712 T7'2 QYT 'N VONN



Machine Translated by Google

14 DN7'ON 2'ONINNT

N JTN'7 D2 78T 7N, DN'7'ON"A 119 NIA'O JIN DINIIN VIVTWAND N 1i71i7 1N I
12PN ]INT 7' TVAY7200 VAN )IIT 0DV DIN'D7UDY D7'ONA 1D INV7VII
MY AWODTIN 'R VANV DY V7'V DYTND7' 'T- YIVIVIN{7 "IT IW0DTIN
"7-[7'0VAVA D7Y79NN[7 VOOVN 'T]INFL1953 :Tyj7"'n D792 VDI
TINW7UDY qW'72UN 1T U7X 1AVITVIIVYT NI JVIVT 10 .NM0[78 D7 VO DINIIN
TMIN{7 DY

DUT |19 7RYONA N TR |VU7'0 DUT TN, TN DV Of71i7 NN T IR JRO V01
1N V-7 {7071 X DN ORIEDA N UM 7'WTN1TIAINRD N VITL.DINA

2NN TN, DIVIN INONNANTOI-IDIN TN |IN DINTIRNT-'OIN N ,VINNVDN-'0IN
TN ,'7 'ONDDN7N'D , W'DV YOUIDW (Wi7'0 "N .VAVI0 VIN[7UD1 U7U00 N
(Horka 2012). ¥n-T¥ LN2D1' U7 DY TN D72V 21'DVUIDND |I'N’ VI3 N NTN



Machine Translated by Google

16 DNY7'ON'2 21'UNINNT

1IN Y2UIDW UM TIAIND N 2N D' TWAN ,T1PD 10DV D' w0IVN T VIV{7 02N
JIN LN WTY! TN JVAVIVY YRR TN O )P PN 179 QWTN D{7'0 V2151 1T 2NN DN
.DVLM 179 VTN WWi7'0 NN UNANDDIM DNV N D'INN 12V7 ONII PN{7




Machine Translated by Google

¥11VOVUN YVOKRVO!IT WIINTD 'T N j7'0W |7'TJ7.UD 09N N 21

["ON7'ON" INT7

VD7D T OIN |IN 7" V170NN 11D 17V N |19 TWOIVY DUT 'R V7VIUN N 'lI TN D7'ONA N
I I'N TN ORI JWIY[7 1T .17U0 TIND VIN7UDY A10IVTIDUT TUDYUD TIN 79 1T 119 V12
217119 DRLVY W7VIMIVA T WIVT NIZNT NVO7NL D7'ONA WTVIVUN 1T IV0WUN

NITID7NA LIVTIITVIADN JVIVT DIN'D7YUDY TN BITVT7V J'IW 1ANN VN TINY7YUDY (W7w0IVN
JIYL VDIV N TR DNT |IN DN 20INTD

- NMIO7NA 11D DUIND VDN T VIN DONWID!T N 121X 1DINT 1N OV 0TI DY

I'N NN X VIRAYA PN VIEONIND 07 TWAN U N TR- N7 N V0781 D7'98A
.OVIVLIN 7D DY’ TR DY ,DN7'ONA 100 1Y DY'NON25 1192004

N NN "N DVUINON JT'RWIND U'N on7'oN1 NMVOWUVXN IX 10'7'aN2' 1T, 02N

.7'72n1 VTV

2IN2 DVTNI-DIT-UIY TNINTINDN N ]ONN IX T'N )12 DUT J2AVADININ |IN |2 'R ‘7N VT
TINWITND 119 712 )" N ]7V0RNIND X ,DV'NON (VU71UN VIVUTIN U'N JUNNTIY DYINON |ID
119 WLIWTAN 'TIND TINYITND U7'0INIVT |IN VINI7 (U71UN DONID 'T 1ANTWIND DNII
AN T VY7 O7'D TNTTTNTNI N |19 |NINTY 1T .DN7'9N] 0N ) TII2IND NNT7IN
VIN[7UDY ,DINDIN )1IT UXIVA DYINON J'0IN 'T 0N INVIN TN 7’0NN IN \VU71VUNniN
,VIRIOFRID 7 7T )71V 'NTUN IPONITVO7N , DNUNDNIIUND ,YONTNYUDD
.YO'7N2IWD TN TMVILIOZNID VIIN'D YOVPO71IND TN

DV/NON 119 22IWANDD! 'T YT V7D / AWONT ' T IN VN VAT IN 19NN 1N 12 0VT 0N

I'ONN "TPubMed - ©)'IN DUINID!IN 119 IN' §2'D VOUNV7 1T UDITV1 12NN 1N 0NN NXN'1]

- DONPID!I 12INITUN IND DYANUNT

V{7 VN 1INT 7' TIVOR 0’1 ]IN ['DVUIDN! T'N DYINON 119 0M7 'T ".21I7TINNND D'7'ON" IND
10/7°AND'T ,DUINY 1T JT'NIND 1Y DY/NON U2 VN JAVA 1Y DIYN TN Y12 VT .JOININYT
.00 79N IN

"YIVDD{7V" 73U1{7 DIN'O7UDY 1T TN "OWIND 12NN N ,]JVIIVT |IN 22IWIND 119 1IN’ N
TNN1NT V{7 V7' 078D 'N |IN ,NNNT7N 'T)78OIND U7 2IN7 12NN |Vj7 D7'9N1 9'IN
-ND .T7RONQ 'T V7N 1D TWIIN |VIIVA ]AND



Machine Translated by Google

¥'1Y0V1 YONVD'T WIINID TN 7'0UW 7' T17VUD 09N N 27

DN7'ON'A |IN P0IVN |ID T7RDONND Y7 W

I 112270 N DT Uy N |19 IR WUNT TIVINTY TINTINT TINW0N2004, 'R
1IN ,7'OMIONTY ,7'OMIDN7— JYNRY7INID (O N |19 |07V TV NN ,DWTN Y7 TIVNI7 TN
VDNV LN NNY JIN V7T V7RI, D11V NIN IR 7RTINT WYY

VY 82007, N, QV7TIV VAN ,U7V0PVIV7OIN DN ONN DYVDID WWRIINITUN VT
"D, DUNYNID UINNIVON UD'72Un N |19 JUNI7U2 'R ONRIT NNDN7ON7'N IND 1INV U7TINDND
V7’0 N VTN VINNZNT {77219 N N VTN '7ROIDY 'R DIN UD7VII

1" 1PORARD NN IX JYUNIT7 T IVTIR DNMO7NT3-200 JUTVUA 1aND YIV'OND 1'N 19 AN

DYUT ONWYL .D'ONIIN'T N IND DMVMOZNT [7'NININ TVAN JUT 1Y OND TINTIINT WD 2INNOVT
N T'N Y "?[72X{7 TN )N )2 ORINND" 1D11V2 079 TUDOVN N ]ONENI 1V, 01N WY

119 91217 JUIMDNI 1Y JUIVIN [7'NONONTONI JIN 7TN7'OIDNNIND ¥ 11D TWUD'N-UIVINND
.DN7'9N '7NMIDTNA [7'NYVD'D

**%*

1'NJVIVA TN V. AUTY7 D12 UON ]IN 1WODVO "MIT UNN W IR O7N IN'78 TN TINITY
VIV 217 1T 'N UIN7UDL N QUTN N'INN-IVID DOV7W N ONN 1V . DVON | IND, '7TNU'OY
N'INNIVID TYD7YONTD-07'ON'A V'7'D 1ATND ONII YIVIN 0N TIVIINTM 12NN |P0IVN .AVNy

*k*

N UND 17 TN V21DV DIVYVYT IR .U7IW 0N D7'79IN7 UNN IN 1IN UDUT70U IND T TN NTIY
JTNNINIAN )T 1N JONU7ITYU ONT (¥OID TWAN 01DV ]ANN DRI TINYTUDY Wi7'0 1D wnia

2V DIY 1 7RT T TN DARTYUZ 1IN N NN 137 TR W02 IR0V 271X IR 1D 1T ORI JUDV]
TN DY Y{7UDDND 'T.DIV7 JIN VA7 N PN Y7723 1NN 1N VDV TR T, ANO N 1EIV70 PR
0IDVIVIAIIN ,JOIVIN T DYUNNYI DNIJOIVAN UNNYI 12NN PAFLT953. IN 22ITININ , N'ODVIND
2006. 'NFL1953,

*k*



Machine Translated by Google

A Major Missing Piece in the Chronic Disease Puzzle 83

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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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



Machine Translated by Google

60 Combating Biofilms

“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-
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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.



