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THE FLUOROQUINOLONE TOXICITY CYCLE: SIMPLIFIED

Generic

_ Fluoroquinolones are grease-seeking
Fluoroquinolone

and can accumulate in fat and the

N - HUMAN
- . ?/ | === MITOCHONDRIA
. .;u M > > % DNA

HUMAN MITOCHONDRIA  Higher levels cause side
Higher levels cause side effects like low energy, brain fog.

« Fluoroquinolones have a fluoride-based structure that
makes them hard for the body to clear, leading to their
buildup.




Periodic table with atomic number, symbol, and electron configuration

[] Alkali metals [] Halogens
Y group [] Alkaline-earth metals [_] Noble gases
3 : L [] Transition metals [] Rare-earth elements (21, 39, 57-71) - L
and lanthanoid elements (57-71 only)
1 !4 5 [] Other metals 13 14 15 16 17 |'1|32e
3 7 [[] Other nonmetals [] Actinoid elements 5 6 7 P 9 10
2| Li | Be B C N o) F | Ne
[He]2s' 252 25%2p! 2522p? 2522p% 2522p* 2522p5 25226
11 12 13 14 15 16 17 18
3 .
Na /Mg | , , 5 & 7 8 o 10 11 1 |A S PS|ClYAr
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4| K |Ca|[Sc | Ti |V |[Cr Mn|Fe |[Co| Ni [Cu|Zn | Ga | Ge | As | Se | Br | Kr
[Arjas’ 452 3d'4s? 3024s? 3d%s? 3d4s! 3d54s? 3d%4s? 3d74s? 3¢%s? 3d104s" 3d/10452 3d1045%4p! 3d104s%4p? | 3d104s?%4p® | 3d104s%4p? | 3d104s%4pS | 3d1045%4p®
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5|Rb| Sr | Y | Zr | Nb [Mo| Tc | Ru |[Rh | Pd | Ag |Cd | In | Sn | Sb | Te | Xe
[Kr}5s! 552 401552 402552 4045s! 4d%5s! 40d%s? 4d75s! 40%5s! 410 4d105s" 4d 10552 4d105525p! 4d105525p2 4d105s%5p° | 4d105s%65p* | 4d1%s%5pS | 4d105s25p°
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6/|Cs | Ba|La|Hf | Ta| W Re|[Os | Ir | Pt | Au|(Hg | Tl | Pb| Bi | Po | At | Rn
[Xe]6s' 652 501652 41502652 4f1450%s? 4f145096s> 4f15¢%s? 4f1454%s? 414507652 4156 %s! 4f'45d106s! | 415010652 | 4f1459106s2%6p" | 4145010652602 | 41450 1%6s26p3 | 411450 106526p* | 4114501065260 | 4f'950 10652600
87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
7/ Fr | Ra|Ac | Rf |Db | Sg |Bh |Hs | Mt | Ds | Rg ([Cn | Nh | FIl |[Mc | Lv | Ts | Og
[Rn]7s’ 7s2 601752 5f146427s2 51469752 514604752 5f146457s2 5f14606752 514607752 5f16¢97s! 5f146d107s | 516019752 | 5r16d107527p" | 5F146d107527p2 | 5F146d107527p2 | 571460 107527p4 | 514601075275 | 546 10752706
58 59 60 61 62 63 64 65 66 67 68 69 70 71
lanthanoid series 6 | Ce | Pr | Nd |Pm [Sm | Eu | Gd | Tb [ Dy | Ho | Er | Tm | Yb | Lu
[Xe]4r26s2 4f%s2 446s2 4f56s2 4f%6s2 47652 4750652 4f%s? 4f10652 4f11gs2 4f12652 4f13ps? 4f146s? 414541652
90 91 92 93 94 95 96 97 98 99 100 101 102 103
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*Numbering system adopted by the International Union of Pure and Applied Chemistry (IUPAC).
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LEAKY GUT SYNDROME

Food particles Paracellular Bad bacteria

I\,

Gluten
Virus

& — \ \ Transcellular

Wi "”"i | & “(“

I
Thy

Rz / _____Toxin
o Lodak o
Healthy £ |

tlgt.\t v J ' i ]

junctions &

%

Good bacteria

P
)

E

Faulty
tight
Blood junctions

cells

NORMAL GUT LEAKY GUT




CNS histology Gut histology

A Macromolecules

Enteric-glial cell

Intestinal
epithelial barrier

Blood-brain
barrier

Neurotrophic
Autoreactive virus attack @

T cell attack
~ MS-like pathology with ‘) @

inflammatory cells IBD-like pathology with

HPN | PRSI IR | P




Circumventricular Organs (CVOs) are indeed highly specialized, "leaky" spots in the
brain where the blood-brain barrier (BBB) is intentionally absent or modified to allow for
vital communication between the blood and the brain parenchyma. While most of the

brain is tightly sealed, these regions function as "windows on the
brain". E ScienceDirect.com +2

Key Facts About Circumventricular Organs (CVOs):

» Permeable Capillaries: Unlike typical brain capillaries, CVO capillaries are
fenestrated, meaning they have small pores or pores (fenestrae) that permit the free
movement of water, ions, and small molecules between the blood and the organ's
interstitial space.

https://www.sciencedirect.com/topics/medicine-and-dentistry/circumventricular-
organtt:~:text=Circumventricular%20organs%20are%20specialized%20structures,substances%20in%20the%20cerebrospinal%20fluid.

https://www.google.com/search?sca_esv=b0ad820cda66d8b0&rlz=1C5CHFA_enUS1118US1118&sxsrf=ANbL-n6Mr0Ob2vS-GLLF_xTsLKkK-
PnYmg:1775740162640&q=The+%22leaking%22+you+are+referring+to+occurs+at+specifictgateways+called+Circumventricular+Organs+(CVOs).+These+are+the+rare+spots+in+the+brain+where+the+blood-
brain+barrier+is+intentionally+modified+to+be+highly+permeable.&source=lnms&fbs=ADc_l-
byipRaccqV0jmfPhi1DgzPklbkOHG8UBQNbHd4S9AjVkuc0t6t4dDUPoihiWakLOhx3DKHrAMSMqgloCz7VehcTVwWIPHeXXMhaZFJJz92BWSQ4hgiGlicm3A60NpOJ_DIvtk-UOx-gWgrz_eV-d5r2JELB5-
a0OgFcRlUhx9yozPynRXmee2a530xUrhysCjpYRicKf4lYS82S8txY3J2LYh1oca5mOFtxfgOi_7hu51KcSGesg&sa=X&ved=2ahUKEwil6-3M6-CTAXWDgGoFHVhsHMYQOpQJegQIDBAB&biw=1908&bih=885&dpr=1.8



Circumventricular Organs (CVOs) & “Leaky Brain”

Small, natural “windows” in the blood-brain barrier that help your brain monitor the blood.

Y. Important: These windows are NORMAL and helpful. Problems happen when inflammation
makes them “too open” and damages the rest of thetof the blcod-brain barrier.

c Normal Blood-Brain Barrier 9 Circumventricular Organ (CVO) e Damaged / Leaky Blood-Brain Barrier

The BBB is tightly sealed to protect A natural “window” with tiny pores Inflammation from antibiotic injury can
the brain. to monitor blood. overstimulate CVOs and damage the BBB.
Tiny, O ® o
controlled ®
Blood 74

22005

G ~ Inflamed
P _ > % Brain
Brain Tissue : :
O Normal & intentional Tissue
@ Tight cell junctions (@ Helps regulate hormones, A Cells pulled apart
@ No gaps LIt £l TSRl st i @ Uncontrolled openings

@ Small, regulated opening

Q Protects the brain 6 Inflammation & sensitivity

( . :
\i) Water - @ Hormones @ lons @ Toxuns)

@ Remember: CVOs are helpful by design — but after antibiotic injury, inflammation can make
them more vulnerable and contribute to “leaky brain” symptoms.



Screen Door Acting as Circumventricular Organs (CVOs)

@ Naturally “leaky” areas of the BBB designed to allow small molecules in the blood
to pass through tiny “fenestrations”.

S R e v e,

Small molecules in the blood can pass through the screen door’s smaII
controIIed openmgs.
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CVO Screen Door vs. Damaged “Leaky” Screen Door

Like Circumventricular Organs Like Damaged Blood-Brain Barrier
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A Uncontrolled Openings:

Controlled Fenestrations:

A\ Large hole in the screen:

* Everything gets through (including
bacteria, inflammatory molecules, etc.)

e Small, regulated openings

¢ Only specific small molecules pass through
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CVOs found in your hypothalamus

THE HYPOTHALAMUS: BODY'S MASTER REGULATOR & SYMPTOMS OF DYSFUNCTION

W THALMIGNUGLEL— SYMPTOMS OF HYPOTHALAMUS DYSFUNCTION

HYPOTHALMIC NUCLEI
Yapolestic nucoss

TEMPERATURE SLEEP DISORDERS  APPETITE & WEIGHT CHANGES

DYSREGULATION (insomnia, sleep apnea)  (extreme hunger, weight gain/loss)
(hot flashes, chills)

Hypothal

Pituitary gland
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« HORMONE REGULATION ==

APPETITE & WEIGHT HORMONE IMBALANCES ~ EMOTIONAL INSTABILITY
THE HPA AXIS HYPOTHALAMIC-PITUITARY AXIS (extreme, hunger) (thyroid, adrenal, (anxiety, depression, irritability)

(Stress Response) reproductive issues)

HPA O
i £ "y

p Il ; / Pitui l land MEMORY ISSUES VISION PROBLEMS THIRST DYSREGULATION
rolactin ituitary glan (due to pituitary pressure) (diabetes insipidus)

l Anterior
GHE—> B RANSS «—ESHH pituitary




CVOs found in your thalamus

THE THALAMUS: SENSORY RELAY STATION & SYMPTOMS OF DYSFUNCTION

SYMPTOMS OF THALAMUS DYSFUNCTION

o ® B

THALAMIC PAIN SENSORY DISTORTION  MOTOR IMPAIRMENT

_AN\_Thalamus

Hypothalamus =

£ SYNDROME (Altered vision, hearing)  (Ataxia, involuntary movements)
Pituitary gland X
Z
_ p \v « MOTOR CONTROL 22 ‘
FUNCTIONS: %}D) Q INTEGRATION X
« SENSORY RELAY = o SLEEP & CONSCIOUSNESS (((
(Vision, Hearing, Touch, Taste) o COGNITIVE FUNCTION ‘
SLEEP-WAKE ISSUES ~ COGNITIVE DEFICITS  LANGUAGE DIFFICULTIES
THALAMIC RELAY PATHWAYS  THALAMIG SYNDROME MECHANISMS (insomnia, apnea) (Attention, memory problems) (Aphasia, dysarthria)
Sensory Thalamic Cerebral Sensory Thalamic Cerebral
Receptors Nuclel Cortex Receptors Nuclei Cortex o
@ @D S
._>®_> Auditory Visual ./ ' — Auditory
pathway pathway pathway
Sensory  Thalamic ~ Cerebral Sensory / \ Cerebral CONSCIOUSNESS VISION ISSUES BEHAVIORAL CHANGES

Receptors Nuclei pathway Receptors pathway ALTERATIONS (Hemianopia, distorted perception)




What is Log P? (The "Oil vs. Water" Balance)

Think of Log P as a "passport" that tells a drug or nutrient how easily it can move through the
different environments of your body. Your body is essentially made of two things: water (like

your blood) and fats (like your cell membranes and brain).

e Water-loving (Low Log P): These molecules stay in the bloodstream and move around

easily in the watery parts of the body, but they struggle to get into cells.

e Fat-loving (High Log P): These molecules are "greasy." They can easily slip through the

fatty walls of your cells and reach deeper tissues, like the brain.

https://www.google.com/search?q=I+need+a+credible+source+and+how+to+calculate+log+p&rlz=1C5CHFA_enUS1118US1118&o0qg=I+need+a+credible+source+and+how+to+calculate+log+p&gs_lcrp=EgZjaHJvbWUyBggA
EEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigATIHCAYQIRirAjIHCAcQIRirAjIHCAgQIRiIPAjIHCAKQIRiIPAtIBCDM5Mz)gMGo3gAllsAIB8EQXMjZsvAXxEHmMfEFzI2bL-
MRB5k&sourceid=chrome&ie=UTF-8




Importance in Medicine

1. Absorption: A high LogP means the drug can pass through lipid-rich cell
membranes easily, increasing absorption.

2. Distribution: It helps determine if a drug will stay in the bloodstream or be stored in

fat tissues.

Medication Lipophilicity and BBB Penetration Comparison

| Penicillins Amoxicillin -0.06 Water Very Poor

| Fluoroquinolone Ciprofloxacin 0.28 Fat Moderate
Fluoroquinolone Levofloxacin (Levaquin) 0.50 Fat Moderate to High
Fluoroquinolone Moxifloxacin 1.45 High Fat Extreme




UN DERSTANDINGANTIBIOTIC FAT ABSORPTION (Log P)

How “Fat-Loving" a drug is affects where it goes.
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- SUMMARY: HIGHER P VALUE = MORE DRUG GETS STORED IN YOUR BRAIN & FAL.




HOW THREE COMMON ANTIBIOTICS ‘LEAK’ INTO THE BRAIN
More “Fat-Loving” (P-Value) = Higher Risk for Brain Effects

X Ciprofloxacin

Moxifloxacin
Stand.
Log P 045

EXTREME
FAT-SOLUBILITY

MODERATE
FAT-SOLUBILITY - FAT-SOLUBILITY

2+

FAT-SOLUBLE
BARRIER
FAT-SOLUBLE
BARRIER

FAT-SOLUBLE
BARRIER

—
(12 R T TV 68 T ] i |

-~ « MODERATE BRAIN PENETRATION "« SIGNIFICANT BRAIN PENETRATION e DEEP BRAIN PENETRATION

0 0
Water) © SOMEWHAT COMMON Water) ® FREQUENT “BRAIN FOG” Water) ® HIGHEST RISK FOR
( ) “BRAIN FOG” ( ) & SLEEP DISTURBANCES ( ) PSYCHIATRIC SIDE EFFECTS
% % — ¥, MOXIFLOXACIN

FLUOROQUINOLONE FAT-SOLUBILITY RISK SPE 'RUM  tesiile

FOR BRAIN PENETRATION




» Positive LogP value: The drug is more lipophilic ("fat-loving"). For example, a LogP of
1means it is 10 times more concentrated in the oil phase than the water.

https://www.google.com/search?q=Can+you+give+tme+a+definition+of+what+the+p+log+istwhen+it+tcomes+to+medication%27s&sa=X&sca_esv=b0ad820cda66d8b0&rlz=1C5CHFA_enUS1118US1118&sxsrf=ANbL-n638IP9anhdSlhrN1_9R-
WILYO73Q%3A1775741841706&udm=50&source=lnms&fbs=ADc_l-aNOCWEZBOHjofHoaMMDIiKpFZY09qIX3pM4_jubAu4b8Go4RDwe7bFpL3uS04ZTks1L-0YBcFMSadCUGF-doonQhFfF7BbeoSTHLkz8rwS8nGglEde4npkpp9Eq99PJOrzWbXB7MyGuRNCyfylhng-
bSWIBXxDIEKTLqgggyglrazq7CvnZ8V9-ixr1skMsiNsC2Ud95eaQJyhcYPICj6-imE3TpxcQ&aep=1&ntc=1&ved=2ahUKEwiH8b_t8e CTAXW7nCYFHfeVPeUQ2J80egQIERAI&biw=1908&bih=885&dpr=1.8&mstk=AUtExXfAmm_3DY1iMoRRx61zpZNtrrkdS4F71JNwcszoY-
GLSlgGedS430Glnnvon5M6lu_wF_PgOkFjSeF3v8dKqnyXforu2sNGroUhkxxVxCOnlsZx7L0Y 1vxs2i7AAvSc7WTrmF1duPivGUR5YQSvZ-l6u1EZz-

ANQKO_6VGI2WOskGvgR90OmMKv0OB715C2d6sdhXYCOYeeFOalqledNvKAJogVOuoecQEdD_vu_HiZexJK_JWxSKq94GACNnVTSQvpT7Rn0l_gH-
5iwoSd_mn1L1GTCFhN0eQdWel6gvwU294DOZCNcSCpb0jecOZtrPD_94l1600PEV6RgVMHXHIEEOVmM72woxZjewm3w&csuir=1&mtid=mqvXad_GNMy4mtkPIPPq8A4



Medication Lipophilicity and BBB Penetration Comparison

Medication Class

ACE Inhibitor (BP)
Biguanide (Diabetes)
Thyroid Hormone
Calcium Channel Blocker
Statin (Cholesterol)
Penicillins
Cephalosporins

Macrolides

Medication
Lisinopril
Metformin
Levothyroxine
Amlodipine
Atorvastatin

Amoxicillin

Cephalexin (Keflex

Azithromycin (Z-Pak)

Approx. Log P
-1.22

-1.43

1.90

3.00

4.10

-0.06

011007

Solubility Preference

High Water

High Water

Fat

High Fat

Extreme Fat

Water

Water

Moderate Fat

BBB Penetration

Very Poor

Very Poor

Moderate

Low to Moderate

Moderate

Very Poor

Very Poor

Moderate (Tissues)

Tetracyclines

Fluoroquinolone

Fluoroquinolone

Fluoroquinolone

Doxycycline

Ciprofloxacin

Levofloxacin (Levaquin)

Moxifloxacin

-0.02 to 0.05

0.28

0.50

1.45

Balanced

Fat

Fat

High Fat

Moderate
Moderate
Moderate to High

Extreme



These are results for A Z-Pak has a log P of .48 and levofloxacin has a log p of.50
why is the levofloxacin so much more dangerous

Show original results
* Al Overview

While azithromycin (Z-Pak) and levofloxacin have similar lipophilicity (Log P ~0.5),
which indicates how they pass through membranes, they are chemically distinct,
belong to different antibiotic classes, and work via different mechanisms. Levofloxacin
Is considered more dangerous due to its potential for serious, sometimes permanent
side effects, which are highlighted by FDA "black box" warnings that do not apply to
azithromycin. © Empathia Al +2

https://www.google.com/search?q=A+Z-Pak+has+a+log+P+of+.48+and+levofloxacin+has+a+log+p+of.50+why+is+the+levofloxcin+so+much+more+dangerous&sca_esv=b0ad820cda66d8b0&rlz=1C5CHFA_enUS1118US1118&sxsrf=ANbL-n7yy9w85Ip5Dzzw-
Q1WubFyosf6hg%3A1775743700314&ei=1LLXabDsEpOkqtsPjbPOyA4&biw=1908&bih=885&ved=0ahUKEwiwpuDj-OCTAXxUTkmoFHY0ZHekQ4dUDCBE&uact=5&o0q=A+Z-
Pak+has+a+log+P+of+.48+and+levofloxacin+thas+a+log+p+of.50+why+is+the+levofloxcin+so+much+more+dangerous&gs_lp=Egxnd3Mtd2l6LXNlcnAiaOEgWi1QYWsgaGFzIGEgbGOnIFAgb2YgLjQ4IGFuZCBsZXZvZmxveGFjaW4gaGFzIGEgbGOnIHAgb2YuNTAgd2h51GL
zIHR0ZSBsZXZvZmxveGNpbiBzbyBtdWNolG1vemUgZGFuZ2Vyb3VzSABQAFgAcAB4AZABAIJgBAKABAKoBALgBA8gBAPgBAZgCAKACAIgDAOIDBRIBMSBAkgcAoAcAsgcAuAcAwgcAyAcAgAgB&sclient=gws-wiz-serp
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Comparison of Fluoroquinolones

Medication Approx. Log P Lipid Solubility
Ciprofloxacin 0.28 Moderate
Levofloxacin 0.50 High
Moxifloxacin 11-18 Very High

Clinical "Root Cause"
Moderate tissue distribution; moderate CNS risk.

Significant tissue saturation; frequent "brain fog."

Deep penetration; highest risk for psychiatric side effects.




Medication Lipophilicity and BBB Penetration Comparison

Penicillins Amoxicillin -0.06 Water Very Poor
Fluoroquinolone Ciprofloxacin 0.28 Fat Moderate
Fluoroquinolone Levofloxacin (Levaquin) 0.50 Fat Moderate to High
Fluoroquinolone Moxifloxacin 1.45 High Fat Extreme




FLUOROQUINOLONE AMOXICILLIN
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UNDERSTANDING AMOXICILLIN (Log P =-0.06)

WATER-SOLUBLE STARTER (& THE ‘WATER-LOVING’ SHEATH
(Log P = -0.06) B (P - -0.06)
| - Stays outside fatty tissues T 75

~ - Avoids deep accumulation
Amoxicillin - Low acute CNS risk.

59

LogP=-0.06
(Water-Loving)

CLEARED
BY KIDNEYS
(Stays in Blood)
- Staysoutside fatty tissues - Highly water-soluble (-0.06) Low CNS
- Avoids deep accumulation - Repelled by fatty membranes entry/sequestra*an

- Low acute CNS risk. - Minimal CNS toxicity. (Toxicity minimized)



LOW P VALUE

POOR
PENETRATION

LESS

CLEARED
“FAT-LOVING”

EASILY

HIGH P VALUE
W o £
—
DEEP BRAIN DEEP BRAIN
PENETRATION PENETRATION
S
~GABA,
" HIGHER RISK
OF SYMPTOMS
MORE
ﬁnoaﬁp [“FAT—LOVING"]
CONFIRMS:

e

- Accumulated in Brain/Nerves

(Log P) (Water) N Amoxicillin - Ciprofloxacin

Levaquin

- Persistent ‘Floxing’ Symptoms

(Fat)

( HIGHER P VALUE = MORE DRUG GETS STORED IN YOUR BRAIN & FAT. |




1. High Log P Value

FAT-SOLUBLE
BARRIER

* SIGNIFICANT BRAIN PENETRATION

(Wgter) « FREQUENT “BRAIN FOG”
& SLEEP DISTURBANCES



2. DNA damage to the bacteria and also your
mitochondria
DRUG DESTROYS DRUG MISTAKES ENERGY

BACTERIA DNA FACTORIES FOR BACTERIA

BACTERIA (Target) MITOCHONDRIA (Energy Factory)

Normal Bacterlal DNA Unzipping (Target) BACTERIAL DNA HUMAN MITOCHONDRIAL DNA
(Energy Factory) . ,

Accidental
Intercept

FSTOP»

/  Mitochondria
(Energy Factory)

Genenc

e Fluoroguinolone Confused |yl
/l J\ /l 0
BACTERIA '
- Blocks bacterual repllcatlon (Tearing up the
key instruction) Brain Fog Low Energy Nerve Pain

(SUMMARY: High drug entry enables accidental attack on MITOC
(Log P val = 0.50) leading to widespread ‘FLO:




3. The Fluorine "Shield" (makes the drug small and

deep penetration)
)W THE FLUORIDE SHIELD MAKES THE DRUG ‘FAT-SEEKING’

THE WATER-SOLUBLE STARTER CLEI}&EDS E]YBIIEI&I)WEYS
: (Negative P Value) Oy e s
- -N.EN Likes Water, Dislikes Fat A~
. L°‘(’Efa;]p|2'5° - Water-Soluble m CNS/ANS
e ‘ - Easily washed out by body. ) > Accumulation
quinoione (Toxicity Root Cause)

Jls» Increases
9/ Log P =05

J ~) MITOCHONDRAL DAMAGE

- g(lievaquin Thresr.lold)
DYSFUNCTION

Dislikes Water DYSFUNCTION  e01 1paTED
59 NEUTRAL, - ‘Grease Key for Brain/Fat SYMPTOMS:

i A Low E g
FAT ?(IIEEEYK'NG MOLECULE  -Hardtoget out, causes ‘Floxing’. Brain Foqul A

[SUMMARY: HIGH Log P (Fat-Seeking Key) Enables Drug Entry to MITOCHO
leading to accidental intereference and widespread ‘Floxing” symptc
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solubility allows it to penetrate deeper into fatty tissues, which is the mechanism behind the "Deep penetration” noted in
your table.

*Source: Doxycycline, levofloxacin, and moxifloxacin are superior to ciprofloxacin in treating anthrax meningitis...
(Comparative efficacy based on BBB penetration).

*URL: https://pmc.ncbi.nlm.nih.gov/articles/PMC11620489/

3. Clinical Data on Levofloxacin & "Brain Fog"

While "brain fog" is a clinical term, the pharmaceutical data for Levaquin (Levofloxacin) shows it has a higher CSF-to-serum
ratio than Ciprofloxacin, meaning it reaches the brain in higher concentrations even without inflammation. This study
details the disposition of Levofloxacin in the CNS.

*Source: Levofloxacin Disposition in Cerebrospinal Fluid in Patients... Antimicrobial Agents and Chemotherapy.

*URL: https://journals.asm.org/doi/abs/10.1128/aac.47.10.3104-3108.2003



https://pmc.ncbi.nlm.nih.gov/articles/PMC2952976/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11620489/
https://journals.asm.org/doi/abs/10.1128/aac.47.10.3104-3108.2003
https://journals.asm.org/doi/abs/10.1128/aac.47.10.3104-3108.2003
https://journals.asm.org/doi/abs/10.1128/aac.47.10.3104-3108.2003




Antibiotic

Amoxicillin

Ciprofloxacin

Levaquin

Avelox

Log P Value

-0.50

+0.28

+0.50

+1.45

Category

Safe (Water-Loving)

Warning (Entering Fat)

Danger (Fat-Seeking Key)

Extreme (Brain-Flooding)









THE FLUOROQUINOLONE TOXICITY CYCLE: 3 KEY PROPERTIES (RE-IMAGINED)
PROPERTY 1: THE FAT-SEEKING ‘KEY’ (Log P = 0. 50)

Generic ST H
; igher P (Grease Key)
Fluoroquinolone > CNS/ANS enables easy entry to
e Accumulation — CNS and deep tissues

| (Toxicity Root Cause)

PROPERTY 2: DAMAGING DNA (Bacterial vs. Human)

BACTERIAL DNA (Target) HUMAN MITOCHONDRIAL DNA
Mitochondria
Dysfunction ~ GONSOLIDATED
STRYC) i SYIIEVIPTONIIBS:'
= ow Energy, Brain
Normal DNA Unzipping (Acmdental Intercept) C'\I(SANngCt Fog, Nerve Pain
PROPERTY 3: THE PROTECTIVE ‘SHIELD’ (FLUORIDE) | . \]
(Wh 7o e Higher P (Grease Key)

't\)'gg”g'l :ggﬁ}:‘ge reduces 5l € ENABLES ACCIDENTAL ENTRY
y : v A gw to MITOCHONDRIA and CNS,
- Standard standardized for . ‘ e 4’5 leading to accidental
previous charts, positioned showing CNS/ANS SEQUESTRATION intereference and widespread
deep sequestration, not entry (Deep Tissue Hiding,toxicity Root Cause) ‘FLOXING’ symptoms.







Importance in Medicine

1. Absorption: A high LogP means the drug can pass through lipid-rich cell
membranes easily, increasing absorption.

2. Distribution: It helps determine if a drug will stay in the bloodstream or be stored in
fat tissues.

Antibiotic Class
Penicillins
Cephalosporins
Macrolides
Tetracyclines
Fluoroquinolone

Fluoroquinolone

Medication
Amoxicillin
Cephalexin (Keflex)
Azithromycin (Z-Pak)
Doxycycline
Ciprofloxacin

Moxifloxacin

Approx. Log P
-0.06

-0.02

0.48

-0.02 to 0.05
0.28

1.45

Solubility Preference
Water

Water

Moderate Fat
Balanced

Fat

High Fat

BBB Penetration
Very Poor

Very Poor
Moderate (Tissues)
Moderate
Moderate

Extreme



Updated Lipophilicity and BBB Penetration Scale
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Updated Lipophilicity and BBB Penetration Scale
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Updated Lipophilicity and BBB Penetration Scale
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Updated Lipophilicity and BBB Penetration Scale
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HOW THREE COMMON ANTIBIOTICS ‘LEAK’ INTO THE BRAIN
More “Fat-Loving” (P-Value) = Higher Risk for Brain Effects

" X Ciprofloxacin Moxifloxacin
Stand. \) P O
Log P \

o 5 \P = 1.45

286 MODERATE 2+ 2+ EXTREME
S FAT-SOLUBILITY 3 FAT-SOLUBILITY S FAT-SOLUBILITY
: (P=0.28) . (P=0.50) g ., (P=1.45)
= " A 28 4. 28 o5
- O -l O <O
= o - Ocx O
= g - Mg =
| 3
'~ « MODERATE BRAIN PENETRATION _0“ « SIGNIFICANT BRAIN PENETRATION o DEEP BRAIN PENETRATION
(Water) * SOMEWHAT COMMON “BRAINFOG”  (Water) * FREQUENT “BRAIN FOG” & (Water) * HIGHEST RISK FOR PSYCHIATRIC
SLEEP DISTURBANCES SIDE EFFECTS
é %II e Y. MOXIFLOXACIN IS THE

BRAIN PENETRATION

FLUOROQUINOLONE FAT-SOLUBILITY RISK SPECTR & RISKY FOR BRAW




WHY CIPROFLOXACIN PENETRATES FAT SO DEEPLY (THE FLUORINE SHIELD EFFECT)
Understanding how a single “Fat-Loving” Fluorine atom changes the entire drug.

O ANTI BI(}TIC WITH NO FLU(}RDE SHIELD @ CIPROFLOXACIN WITH FLUORINE SHIELD
e.g standard pen|C|I ins) er
FLUORINE'S = @ <O e

)

“ELECTRON HUG”
Log P /j@i\‘j/ %} L°9 P | (Electronegativity interact.
@ barrier.
o ) >
Cleared & Pl

\ / /
Easily 6 /)4;0 wa})eafrﬁg?not
R

O O () WASHED AWAY
R BY BLOOD %} p ¢ ()ﬂ\{}/ " ‘

N
&

==

g T 1
C

WATER-SOLUBLE

|||||I||

ow Cleared HIGH FAT-SOLUBLE .
LOGP  iopitylssuebran,  Easly  LOSP gezessuee (7
SUMMARY: THE STABLE FLUORINE ATOM CREATES A ‘GREASY’ BARRIER. UOR :,i NOLQ

This ‘Shield’ stops water from dissolving the drug, making it seek and sequester intcu like the Brain and CNS. 2




UN DERSTANDINGANTIBIOTIC FAT ABSORPTION (Log P)

How “Fat-Loving” a drug is affects where it goes.
LOW P VALUE

STAYS IN
BLOOD

O
0 0

CLEARED
EASILY

POOR

PENETRATION

LIKE

WATER-SOLUBLE

DRUGS

bt ) 4s

(FAT)

-3
€ -
-
=1

(FAT-SOLUBILITY GAUGE)
N

o LOGP VALUE

(WATER) U

HIGH P VALUE
W

D, @
[ 2 )
DEEP BRAIN DEEP BRAIN
PENETRATION PENETRATION

' HIGHER RISK
OF SYMPTOMS
LIKE
A FAT-SOLUBLE
DRUGS

;SUMMARY: HIGHER P VALUE = MORE DRUG GETS STORED IN YOUR BRAIN & FAL.



WHY FLUORIDE MAKES THE DRUG ‘FAT-LOVING’ (Higher P-Value)
How Fluoride Atoms Create a Lipophilic (Fat-Solubility) Key.

ANTIBIOTIC WITHOUT FLUORIDE ANTIBIOTIC WITH FLUORIDE
(Water—SqubIe) (Fat- Soluble)

Log P
0 2+ ‘:‘:‘ﬁ:‘
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LOW HIGH [ MEcHANISM:

FATTY TISSUE Clear ed FLUORIDE FATTY TISSUE Sequestratlpn/
L(?ﬁ);) & BRAIN BARRIER Easily '(;? (5;5 BINDSTO FAT, & BRAIN BARRIER Accumulation

SUMMARY: FLUORIDE ACTS LIKE A “FAT ANCHOR". The drug is less water- [LjsdeAddRLE:

water-soluble and gets “trapped” in fatty areas like the brain and nervous system (ANS). “Eﬁ%‘é.?p"{’.é’gﬁé’é i




Step 1
1. High Lipophilicity (The "Fat-Seeking" Key)
As we’ve discussed with the Log P scale, fluoroquinolones are highly fat-soluble. Most
antibiotics are water-soluble, meaning they stay in the blood and are washed out by the
kidneys. Because fluoroquinolones "love" fat, they can pass directly through the fatty
membranes of human cells and the Blood-Brain Barrier (BBB). This allows the drug to
accumulate in the brain, nerves, and the ANS (Autonomic Nervous System).

UNDERSTANDING YOUR FLUOROQUINOLONE INJURY:
The “Fat-Seeking Key” (High Lipophilicity)
STANDARD ANTIBIOTICS € FLUOROQUINOLONES
28 ey Q

(e.g., Penicillin) 4 e.g., Ciprofloxacin, Levaquin)
BLOOD-BRAIN | 4 THE

WATER- BARRIER (BBB) [ FAT-SEEKING FAT-SOLUBLE £
SOLUBLE O \—/\’ //A-AL o e ACCUMULATES

/;/(/ q&&x\ T IN BRAIN

A N
BLOODSTREAM (/gj/ , AW 9 /- (CenégltNﬁr)vous
A ‘\ o S = stem
CLEARED BY ROOR @w & D B Errmsses AN; ; D?:%?Es
KIDNEYS STAYS INBLOOD  ENTRY) // W TENERVES | Neonome ) PATHWAYS
=
FAT-SOLUBILITY lowP ModerateP_ Hiah P Extion HIGHER P = MORE
SPECTRUM Q: (006) (028  (0:50) (1.45 DRUG GETS STORED
(Log P) Amoxicillin Ciprofloxacin  Levofloxacin Moxifloxacin IN YOUR BRAIN & FAT')

SUMMARY: The “Fat-Seeking Key” allows the drug to sequester into your deepest
tissues, like the brain and nerves. This is the ROOT CAUSE of widespread symptoms. )




2. Topaipdmerase Inhibition (The Genetic "Stop" Sign)

The primary way these drugs work is by "breaking" the machinery that bacteria use to unzip and repair
their DNA (enzymes called DNA Gyrase and Topoisomerase IV). While designed for bacteria, this
property can interfere with human mitochondrial DNA. Since mitochondria have their own DNA that
looks very similar to ancient bacterial DNA, the drug can accidentally attack your "energy factories,"
leading to the widespread mitochondrial dysfunction seen in "floxing."

DRUG DESTROYS DRUG MISTAKES ENERGY

BACTERIA DNA FACTORIES FOR BACTERIA

BACTERIA (Target) - MITOCHONDRIA (Energy Factory)
Normal Bacterlal DNA Unzipping (Target) BACTERIAL DNA HUMAN MITOCHONDRIAL DNA
. (Energy Factory) m :
{ ' N\ ')j ; Ii;ﬁ\ \; fl/~ NUT7 ‘ |V
/ ) Accidental W % )¢ %
f } f Intercept Mitochondria
% f S y (Energy Factory)
' ; 4 f '
e Fluoeggzlrlll%lone REPLICATION J | | |
‘ :# - y - (HALTED
Jj& BACTERIA ° & %
- Blocks bacterial replication (Tearing up the
key instruction)

SUMMARY: High drug entry enables accidental attack on MITO
(Log P val = 0.50) leading to widespread ‘F




UNDERSTANDING YOUR FLUOROQUINOLONE INJURY:
The “Fat-Seeking Key” (High Lipophilicity)

STANDARD ANTIBIOTICS = FLUOROQUINOLONES
(e.g., Penicillin) (e.g., Ciprofloxacin, Levaquin)
CLEARED BY
WATER- Ciprofloxacin FAT-SOLUBLE
KIDNEYS
i @ . (Stays in Blood) d?;ffsnsegﬁf
Q »>9 $oD—
LogP = 0 28 \\\_// LStanl:c’lardri]zed CNS
og P =charts ANS
CLEARED BY PO0R BODY& | | P TIcUE e e

KIDNEYS STAYS IN BLOOD BRAIN ENTRY BRAIN ABSORPTION

LS N a9 29 e

(LogP)  (water)N Amoxicillin Ciprofloxacin  Levaquin

( HIGHER P VALUE = MORE DRUG GETS STORED IN YOUR BRAIN & FAT. )

CONFIRMS:
- Accumulated in Brain/Nerves
- Persistent ‘Floxing’ Symptoms

(Fat)




CIPROFLOXACIN: PENETRATING THE MITOCHONDRIA
A Human Cell Digates ‘Li|-FAT-LOVING'” Lipid Layperson

MITOCHONDRIA FATTY (LIPID)

INNER SPACE
(Energy Factory) MEMBRANE :
FAT-LOVING Y8, NeuroLosicAL
PASSES STRAIGHT THROUGH S(YHS’XT.SQ")S
e ANR
MITOCHONDRIAL
DAMAGE
LogP =0.28

SYSTEMIC
HEALTH IMPACTS

[ SUMMARY: THE FATTY MEMBRANE CANNOT BLOCK CIPROFLOXACIN. J

(Moderate Fat-Solubility)

This drug gets inside and damages mitochondria, leading to widespread symptoms.




The Fluorine “Shield”

(The Permanence Factor)

The addition of the fluorine atom
makes the molecule incredibly stable.

This “shield” prevents the body from
-] breaking the drug down quickly.

It also increases the drug’s
ability to bind to tissues.

Instead of being a
“Short-Term y_isitor,”

The drug hides in
Deeﬁp]’issues, Tendons & the CNS

This is why some patients experience symptoms
long after they stop taking the medication.




Importance in Medicine

1. Absorption: A high LogP means the drug can pass through lipid-rich cell
membranes easily, increasing absorption.

2. Distribution: It helps determine if a drug will stay in the bloodstream or be stored in
fat tissues.

Updated Lipophilicity and BBB Penetration Scale

Antibiotic Class Medication Approx. Log P Solubility Preference BBB Penetration
Penicillins Amoxicillin -0.06 Water Very Poor
Cephalosporins Cephalexin (Keflex) -0.02 Water Very Poor
Macrolides Azithromycin (Z-Pak) 0.48 Moderate Fat Moderate (Tissues)
Tetracyclines Doxycycline -0.02 to 0.05 Balanced Moderate
Fluoroquinolone Ciprofloxacin 0.28 Fat Moderate
Fluoroquinolone Levofloxacin (Levaquin) 0.50 Fat Moderate to High

Fluoroquinolone Moxifloxacin 1.45 High Fat Extreme




CAN YOUR ANTIBIOTIC CROSS INTO YOUR BRAIN & CNS?
How “Fat-Solubility” (Log P) Affects Nervous System Entry

LOW FAT-SOLUBILITY DRUGS HIGH FAT-SOLUBILITY DRUGS

(e.g., Amoxicillin, Cephalexin) (e.g., Fluoroquinolones like Levaquin, Moxifloxacin)
0 575< EXTREME ENTRY
j)@g 5 (F) 2y poor B e
[aa)
- - SEQUISTERS INTO
- STAYS IN BLOOD NERVES & ANS
I - CLEARED BY KIDNEYS FREQUENT ‘BRAIN FOG'
%) LOW (-0.06) ") MODERATE (0.48) (PHIGH (0. (0.50) EXTREN
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Importance in Medicine

1. Absorption: A high LogP means the drug can pass through lipid-rich cell
membranes easily, increasing absorption.

2. Distribution: It helps determine if a drug will stay in the bloodstream or be stored in

fat tissues.
Antibiotic Log P Value Category
Amoxicillin -0.50 Safe (Water-Loving)
Ciprofloxacin +0.28 Warning (Entering Fat)
Levaquin +0.50 Danger (Fat-Seeking Key)

Avelox (Moxifloxacin) +1.45 Extreme (Brain-Flooding)




Warning: Fluoroquinolone Antibiotics & The Leaky Brain Link
You Weren't Told."



FLUOROQUINOLONE -iNoucen LEAKY BRAIN

> NERVE DAMAGE
& BRAIN FOG

CEREBROSPIN?
FLUID LEAKAGE®

TOXIC EFFECTS OF FI.UOROQUINOI.ONES




Updated Lipophilicity and BBB Penetration Scale

Antibiotic Class

Penicillins

Cephalosporins

Macrolides

Tetracyclines

Fluoroquinolone
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Medication

Amoxicillin

Cephalexin (Keflex)
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Doxycycline
Ciprofloxacin
Levofloxacin (Levaquin)
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Approx. Log P
-0.06

-0.02

0.48

-0.02 to 0.05
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