
An Israeli-led lab study found that the natural molecule 3,3′‑Diindolylmethane (DIM) can reduce

cavity‑causing bacterial plaque (biofilm) by about 90% in experimental models, but it is not yet

a proven or approved cavity‑prevention treatment in people. Current use is still limited to

research settings, not everyday toothpaste or mouthwash on the market.

Researchers at Ben‑Gurion University of the Negev and collaborators tested DIM against

Streptococcus mutans, one of the main bacteria involved in dental caries.

In lab biofilm models, DIM at low micromolar concentrations reduced S. mutans biofilm

formation by about 90–92%, and weakened the extracellular matrix that helps plaque stick

to teeth.

DIM interferes with the bacteria’s ability to form and maintain biofilm, rather than acting like

a classic antibiotic that kills them outright.

It reduces production of the sticky extracellular polymeric substances and impairs bacterial

survival in acidic conditions similar to the mouth, which may lower cariogenic potential.

The researchers suggest DIM could be added to toothpaste or mouthwash in the future to

reduce plaque and cavities, and emphasize its low toxicity in preclinical work.

However, DIM is not currently an approved active ingredient for cavity prevention in

over‑the‑counter oral‑care products, and human clinical trials showing actual cavity

reduction have not yet been published.

DIM occurs naturally as a breakdown product of compounds found in cruciferous

vegetables such as broccoli and related plants, and has been studied mainly for potential

anticancer effects.

The doses, delivery method, and long‑term safety needed to prevent cavities via

toothpaste, mouthwash, or supplements are still under investigation; taking DIM

supplements specifically for cavity prevention would be considered experimental at this

point.
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For now, proven strategies for caries prevention remain: twice‑daily brushing with fluoride

toothpaste, daily flossing, limiting sugar intake, and regular dental visits.

DIM is a promising adjunct conceptually, but until human trials and regulatory approvals are

in place, it should be viewed as an interesting research development rather than a

replacement for standard cavity‑prevention measures.

⁂

DIM disrupts Streptococcus mutans biofilms mainly by reducing production of the sticky matrix

(EPS) and weakening the bacteria’s ability to survive in acidic conditions, rather than by directly

killing the cells. This makes the biofilm thinner, less adherent, and less cariogenic in vitro.

DIM at about 0.5 µM reduced S. mutans biofilm biomass by roughly 90–92% in static and

flow models, producing much thinner, scattered biofilms under microscopy.

The effective concentration did not significantly increase bacterial death, indicating an

anti‑biofilm/anti‑virulence effect rather than classic bactericidal activity.

DIM markedly decreased synthesis of extracellular polymeric substances (EPS) by around

90%, which undermines the “glue‑like” matrix that lets S. mutans adhere to surfaces and

build 3D plaque structures.

With less EPS, bacteria show reduced surface coverage and cohesion, so biofilms become

more fragile and easier to remove or disrupt.

DIM reduced S. mutans viability at pH 5.0 over 2–4 hours, a level similar to the acidic

environment created during sugar metabolism in dental plaque.

By compromising survival under acid stress, DIM likely diminishes the ability of S. mutans to

maintain cariogenic biofilms that drive enamel demineralization.

The precise molecular targets (e.g., specific EPS‑synthesis enzymes or acid‑tolerance
systems like F F ‑ATPase) have not been fully mapped and are highlighted as needing

further study.

Current data come from in vitro models; confirmation in human plaque and clinical caries

outcomes is still lacking.
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⁂

The Ben‑Gurion group found 0.5 micromolar (µM) DIM was the key effective concentration

against Streptococcus mutans biofilms in vitro.

The study evaluated DIM at 50 µM, 5 µM, 0.5 µM, and 0.05 µM in S. mutans biofilm assays.

Only 0.5 µM produced strong biofilm inhibition, with about a 92% reduction in biofilm under

static conditions.

At 0.5 µM, DIM also cut EPS matrix coverage by about 90% and reduced bacterial survival

in acidic conditions similar to the mouth.

The authors emphasize that other tested concentrations (higher and lower than 0.5 µM) did

not show comparable anti‑biofilm activity, so 0.5 µM is described as the effective

experimental dose in their model.

These numbers describe in‑vitro culture concentrations, not oral supplement or mouthwash

dosages for people.

The study does not provide an equivalent mg/day or mg/mL dose for clinical use; translation

to human dosing would require pharmacokinetic and safety studies that have not yet been

done.

⁂
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