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Executive Summary: The 2026 Cambridge Study

@ THE sCALE €@ KEY FINDING
39 commercial low-calorie sweeteners tested 75% of sweeteners reduced growth of at least
against 25 diverse gut bacterial strains at the one beneficial gut bacterium — even when
University of Cambridge tested alone, with no other compounds added

o HEADLINE INTERACTION A | | @) cOMMUNITY EFFECTS

Isosteviol (from stevia) + Duloxetine Reduced microbial diversity + increased HeLa
(antidepressant): hardest hit to Roseburia cell toxicity + altered IL-6/IL-8 gut
intestinalis and Parabacteroides merdae. 24 of inflammation signals.

25 tested bacteria affected in combination.

KEY CAVEAT: All experiments were conducted in lab dishes (in vitro). Human clinical trials have not yet confirmed these interactions.

Blasche et al. (2026). Mol Syst Biol. DOI: 10.1038/s44320-026-00225-6 K-Dense | Slide 2 of 9



CHEMICAL CLASSROOMS: SWEETENER FAMILIES

TERPENOID FAMILY HALOGENATED SUGARS
+» Stevia-derived: Isosteviol » Sucralose
o Steviol glycosides
o Rebaudioside A

Chlorinated glucose, very stable,
@ Bulky ring structure, plant-derived 85% reaches colon unchanged

diterpene, 40-300x sweeter than sugar

/.Y H Isosteviol is the headline WATCH: High gut exposure
compound in the Cambridge study

AMINO ACID DERIVATIVES POLYOLS & RARE SUGARS
« Aspartame « Erythritol

» Neotame * Allulose

» Advantame » Saccharin

» Acesulfame-K

% _ Dipeptide-based, pH-sensitive. Parti .
artial absorption, mostly reach
*g*l’ LOWErgUFespo=Ure: ZDD colon. Lower interaction risk.

Why it matters: Similar chemistry = similar effects on gut bacteria. Terpenoids and halogenated sugars have
highest direct gut bacteria exposure.
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The Companion Suspects: Everyday Items That Change the Picture

CARD 2 (AMBER/MODERATE) CARD 3 (YELLOW/MONITOR)
Duloxetine | 9 Vanillin
| . A
balt Q Caffeine / (Vanilla
L) ‘ h/ @ Flavoring)

e Common antidepressant (SNRI)

e Blocks serotonin + norepinephrine g:'m]kuslam in coffee, tea, energy Common food additive
reuptake n | GUT EFFECT: Weakly

e GUT EFFECT: Stored inside gut » GUT EFFECT: Alone: may antibacterial alone
bacteria cells, disrupts their ' INCREASE Bifidobacterium g
metabolism diversity With sweeteners: alters

growth of multiple species in
the 25-bacteria panel

e KEY FINDING: Isosteviol +

Dukétin =Gambridge study o With sweeteners: modulates

headline interaction | effects - can amplify OR |

e Inhibited Roseburia intestinalis reduce inhibition depending
and Parabacteroides merdae - key on pair ‘
1 butyrate producers J .
- 7

=

All interaction data from in vitro (lab dish) experiments. Blasche et al., 2026, Mol Syst Biol. ]
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The Microbe Exposure Map: Who Is Most at Risk?

HEADLINE
CASUALTIES

1. Roseburia intestinalis:
7 Star of the Cambridge study.
27 Butyrate producer. Regulates
blood sugar & gut barrier.

2. Parabacteroides merdae:
2 Microbiota stability. Flagged
7 in isosteviol+duloxetine

experiments.

3. Akkermansia muciniphila:
20 Gut lining protector.
B suppressed by acesulfame-K
in animal studies.

P
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1

4. Bifidobacterium species:
Carbohydrate fermentation.
Reduced by sucralose in
some studies.

Study scope:

25 bacterial strains tested, ~75% showed growth
reduction from at least one sweetener alone.
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Metabolic Pathways
Most Exposed

) * Butyrate production
J2  (colonocyte fuel, anti-
" inflammatory)

e Gut mucosal barrier
maintenance

 Immune signaling
“@} (IL-6/IL-8 secretion
73 altered in Cambridge
study)

 Carbohydrate
fermentation

K-Dense



Interaction Heatmap: Which Combinations Hit Hardest?

Sweetener-Companion Interaction Heatmap
Growth Inhibition of Key Beneficial Gut Bacteria (In Vitro)

Roseburia Parahactemldes .M(I:errnu nsm Erﬁdnba:tenum Fael:alibad.en um Bacteroides
intestinalis lescenti i uniformis

Isnstevlol * DU|nxetI“e “ “ _

10
Steviol glycoside + Duloxetine [N R AN IR L S R 0 AR LR 0520 045
Isosteviol + Caffeine 0.32 i
Sucralose + Duloxetine 0.35
§
= 0.6 v
Aspartame + Vanillin 0.42 0.28 5
5
3
Acesulfame-K + Caffeine 038 0.30 0.35 0.32 0.30 0.25 e
04 E
5
Erythritol + Duloxetine 0.32 0.28 022 0.25 0.28 020
Saccharin + Vanillin 028 0.22 0.20 0.30 022 0.18 [
Allulose + Caffeine 0.18 0.14 0.15 0.16 0.12 0.14
—Loo
Monk Fruit + Vanillin 0.12 0.10 0.10 012 0.08 0.10

* RED cells = strongest growth inhibition;
* GOLD border row = Headline pair from Cambridge study (Isosteviol + Duloxetine);
+ *=Score above 0.80 threshold.
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THE RANKED INTERACTION WATCHLIST

Prioritized sweetener-companion pairs for clinical monitoring

RANK ‘ SWEETENER + COMPANION ‘ BACTERIA MOST HIT ‘ RISK TIER ‘ EVIDENCE TYPE
: . Roseburia intestinalis, In vitro - 24/25
1A Isasteviel:+ Dulgxetine Parabacteroides merdae RED TIER (HIGH) species inhibited
2 @ | Steviol glycoside + Duloxetine Roseburia intestinalis RED/ORANGE TIER In vitro
“"T\' . " pe . L] ORANGE TlER a
3@ Sucralose + Duloxetine Bifidobacterium, community (MODERATE) In vitro
4@ Isosteviol + Caffeine Multiple species ORANGE TIER In vitro
5 Aspartame + Vanillin Selective inhibition In vitro
6 Acesulfame-K + Caffeine Multiple species In vitro
Erythritol, Allulose, Monk Fruit - GREEN TIER ,
L 710 @ combinations Minimal effect (LOW CONCERN) In vitro )

Risk Tier Color Legend: [REDI=/Highl | ORANGE = Moderate| | YELLOW = Monitor |

All tiers based on in vitro evidence only. No human clinical data available to date. Blasche et al., 2026. K‘ De fise




Genuine Signal vs. Lab-Dish Hint: What Should (and Shouldn't) Change

GENUINE SIGNAL - Worth noting LAB-DISH ONLY - No action needed yet

1. Isosteviol + Duloxetine is the strongest
combined inhibitor of butyrate-producing
bacteria seen in any sweetener study (24/25

1. All data from lab dishes (in vitro) - not
human guts.

species inhibited).
0 2. Reduced microbial diversity was confirmed in @ 2. No randomized controlled trials in humans

synthetic community experiments - not just yet.
single-strain dishes.

3. Altered gut epithelial cell inflammation @ 3. Lab concentrations may be higher than
a markers (IL-6, IL-8) - a step beyond pure bacteria typical dietary intake.
growth data.

affect at least one bacterial strain. full complexity of a living gut.

What this means right now:

FOR PATIENTS on duloxetine - no need to FOR DIETITIANS - document sweetener usein  FOR EVERYONE - Check back: this
change diet, but mention stevia-sweetened  patients on SNRIs; monitor for digestive is live, fast-moving science.
products to your dietitian as a conversation ~ symptoms; flag for re-evaluation when human

topic. trials publish (~2027-2028).

Q 4.75% of all tested sweeteners individually @ 4. In vitro community effects differ from the




Graphical Abstract: The Sweetener-Microbe Interaction Story

LOW-CALORIE EVERYDAY BENEFICIAL
| SWEETENERS | | COMPANIONS | | GUT BACTERIA |
N (Producers)

Isosteviol

\
Rebaudioside A 0
Duloxetine =
(Antidepressant)

Akkermansia  Bifidobacterium

sss muciniphila

Vanilla .
Flavoring PO /9
Coffee/Caffeine ~ - ! y oy (& Q
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39 sweeteners tested. Isosteviol + Duloxetine = Strongest « No diet changes needed today.

; ; inhibition of butyrate-producing gut 1 : ; 5 ;
25 gut bactonel stra.ms. bacteria ever found in sweetener research. Emerglng science - monitor for
* 4 everyday companions. human trial data.

; i Roseburia intestinalis and - S
>100 interactions found. Boratiiciom Heiherdds ot affectad, « Mention to your dietitian if on SNRIs.
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Blasche et al. (2026). Common xenobiotics modulate gut microbial responses to low-calorie sweeteners. i
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