LL-37 — Basic Review Questions

1. What is LL-37, and why does it belong in the recovery and gut-stabilization category?

Answer: LL-37 is the only human cathelicidin — a 37-amino-acid, cationic, amphipathic
antimicrobial peptide released from its precursor hCAP18 by proteinase-3 cleavage.
Cathelicidins are produced mainly in the large bowel, where LL-37 is the gut's principal
natural antimicrobial. It fits the gut-stabilization category because, in the gut, its broad
antimicrobial and anti-biofilm action (against infection and dysbiosis) combines with its
LPS-neutralizing, immunomodulatory effects and its support of mucosal repair —
addressing exactly the problems that arise when the gut barrier breaks down: infection,
dysbiosis, and the immune dysregulation that follows. (It also appears in the
immune-regulation category, reflecting the same pleiotropic biology in a different
context.)

2. What is the single most important practical fact about using LL-377?

Answer: It is vitamin-D-dependent, so vitamin D must be optimized first. Vitamin D (via
1,25(0OH).Ds binding the vitamin D receptor) directly drives LL-37 transcription, so
without adequate vitamin D status the peptide is largely ineffective. The practical rule is
to optimize vitamin D before and during any LL-37 use — targeting roughly 60—-80
ng/mL of 25(OH)D for optimal cathelicidin expression. Often, simply correcting vitamin D
raises endogenous LL-37 enough to help (especially in the gut) and is a reasonable first
step in its own right.

3. How does LL-37 work — what are its main mechanisms?

Answer: It is pleiotropic, engaging several pathways in parallel depending on tissue and
concentration. As a cationic, amphipathic peptide it kills microbes by interacting with
LPS and forming pores in their membranes — broad-spectrum against Gram-positive,
Gram-negative, fungi, and viruses, including drug-resistant strains, and notably
disrupting biofilms at concentrations far below the killing dose. It is immunomodulatory:
it binds and neutralizes LPS (endotoxin) to dampen TLR4-driven inflammation,
modulates cytokines and cell death, and engages receptors like FPRL1/FPR2 and
P2X7 while activating dendritic cells. And it promotes wound healing and angiogenesis
(via FPRL1, stimulating VEGF, TGF-, and bFGF). Resistance development against it is
very low.

4. Why is the anti-biofilm activity clinically important?

Answer: LL-37 disrupts biofilms at concentrations far below those needed to kill the
organism outright — for example, breaking up P. aeruginosa biofilm at about 128 times
below its minimum inhibitory concentration. Biofilm is central to chronic, recurrent, and
drug-resistant infections, including in the gut and in chronic wounds, and is one of the
main reasons such infections resist standard antibiotics. So LL-37's low-dose
anti-biofilm effect — combined with synergy with conventional antibiotics and very low
resistance development — makes it especially useful for biofilm-associated and
resistant infections.

5. What are the major safety boundaries with LL-377?



Answer: Two hard boundaries stand out. First, context-dependent cancer effects: LL-37
can mount anti-tumor immunity in some cancers (colon, gastric, glioblastoma, oral SCC)
but is pro-tumorigenic in others (lung, breast, ovarian, via Wnt/B-catenin and NF-kB), so
a cancer history demands careful review and active non-melanoma malignancy is a red
flag. Second, autoimmune exacerbation: because LL-37 activates plasmacytoid
dendritic cells and the NLRP3 inflammasome — and is already elevated and central to
the pathology in psoriasis and lupus — it can worsen those conditions, making them
contraindications. Pregnancy/lactation (no data) and immunocompromised states also
warrant avoidance or caution, and concurrent immunotherapy needs care.

6. How is LL-37 used in practice for gut and recovery indications, and how is it
monitored?

Answer: After optimizing vitamin D, the typical route is subcutaneous, with practitioner
dosing around 100-500 mcg (usually about 200 mcg) once or twice daily — roughly
6-week courses for infection and up to 12 weeks for Gl/immunomodulatory use, kept to
no longer than about 8-12 weeks before a break, then cycled. Short high-dose bursts
(up to about 1 g/day for 57 days) and site-specific wound dosing (100-250 mcg twice
daily at the wound) are also used. Common gut targets include dysbiosis,
biofilm-associated or resistant infection, SIBO with candida, and H. pylori contexts.
Monitoring includes 25(OH)D (which governs its activity), CBC, inflammatory markers
(CRP, ESR, IL-6, TNF-a), liver and renal panels, injection-site reactions, and signs of
autoimmune or excessive inflammatory activation — plus tracking the clinical target and
documenting dose, route, and duration. Note that human data is limited (one Phase |
melanoma trial), the peptide is proteolytically unstable and expensive, so authentic
product matters, and all use is investigational and off-label.



