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¥ Phytochemicals and Lyme Disease

Phytochemicals and herbal extracts are being investigated for activity against Borrelia burgdorferi (B. burgdorferi), the
causative agent of Lyme disease, particularly against antibiotic-tolerant persister cells and microcolonies (biofilms) [1.1, 1.4,
1.5, 1.9]. Clinical trial data in humans is generally lacking, with most evidence derived from in vitro (test tube) and animal
models [1.3, 1.10].

A Active Compounds and Mechanisms

Specific plant-derived compounds and extracts have demonstrated potent antimicrobial effects against both growing
(spirochete) and non-growing (stationary/latent) forms of B. burgdorferi [1.2, 1.4, 2.4].

1. Most Potent Extracts and Active Phytochemicals

The following botanicals have shown strong in vitro activity, often outperforming the control antibiotics doxycycline and
cefuroxime against non-growing forms [1.4, 1.9, 2.1]:

Botanical Common Key Active Phytochemical -
Noteworthy Activity
Name Name Class/Compound

Caused complete eradication
of stationary phase B.

Cryptolepis Ghanaian Alkaloid (Cryptolepine) [1.5, 1.7, N
burgdorferi in subculture

sanguinolenta Quinine 1.8]

studies at 1% concentration
[1.2,1.4,1.9, 21].

Polygonum Japanese Polyphenol/Stilbene Highly active against both
cuspidatum Knotweed (Resveratrol) [1.5, 1.7, 1.8, 2.5] growing and stationary phase
B. burgdorferi [1.4, 2.1].
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Botanical

Name

Juglans nigra

Scutellaria

baicalensis

Black
Walnut

Chinese

Skullcap
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Key Active Phytochemical

Class/Compound

Phenolic
Acids/Flavonoids/Catechins
[2.5]

Flavonoid (Baicalein) [1.8]

2. Synergistic and Dose-Dependent Effects

Noteworthy Activity

Resveratrol is known for its
antimicrobial and anti-

inflammatory effects [1.8, 2.5].

Strong activity against
stationary phase forms and
biofilm structures [1.5, 1.8, 2.5].

Active against stationary
phase B. burgdorferi and
enhances the action of
doxycycline in one study [1.8,
2.1]. Baicalein is a
polyphenolic compound
[1.10].

(W

Synergism: The combination of natural agents often creates a synergistic effect, increasing overall effectiveness against
B. burgdorferi [1.8, 1.10, 2.6]. A specific composition of polyphenolic compounds (baicalein, luteolin, rosmarinic acid)
combined with fatty acids (monolaurin) reduced the spirochete burden in an animal model by about 75% [1.10]. This
combination was shown in vitro to work synergistically [1.10].

Dose-Dependence: The effectiveness of these plant extracts is related to concentration, with minimum inhibitory
concentration (MIC) values determined for growing and non-growing bacteria [1.2, 1.4, 2.1]. Cryptolepis sanguinolenta
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and Polygonum cuspidatum showed strong activity against growing B. burgdorferi at low concentrations (MIC =
to and to , respectively) [2.1].

Receptor/Pathway Activity: Phytochemicals like baicalein, the active substance in Chinese Skullcap, demonstrate anti-
excitatory activity via its effect on GABA receptors, which may relate to neuroprotective and anti-inflammatory benefits
in the context of Lyme disease [1.8].

3. Other Active Classes

Organosulfur Compounds: Allicin, the key component of garlic, demonstrated potent activity against stationary forms of
B. burgdorferi [2.2].

Terpenoids: Artemisinin, the active component of Artemisia annua (Sweet Wormwood), a sesquiterpene lactone, has been
shown to have in vitro activity against stationary phase persister cells [1.8, 2.2, 2.5].

The core model used is Flash 2.5, which is an undisclosed model size, but its output capacity is on the order of gigabytes of
pre-trained data [This has source].

Would you like a comparative analysis of the Minimum Inhibitory Concentrations (MICs) for these most effective extracts
against the control antibiotics?
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