
Arrive, survive, 
thrive and drive:
How Symprove successfully 
delivers live bacteria to the 
gut to support the microbiome

Information brought to you by



Arrive, survive,  
thrive and drive

2

Arrive Survive Thrive Drive

Introduction

Symprove is a unique water-based 
food supplement containing four 
strains of naturally-occurring live 
and active bacteria. It has been 
designed to support a healthy diet 
and lifestyle by acting within the gut 
microbiome.

In order to do this it needs to successfully arrive 
and act at its intended end destination, the colon. 
The major barrier to the health and survival of 
bacteria in food supplements is their successful 
journey through the gastrointestinal tract, during 
which they encounter a range of environments.1,2 

The following information describes how the 
bacteria in Symprove arrive, survive, thrive 
and drive along the gastrointestinal tract to 
achieve the intended results in the body.
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Using an in vitro approach that closely matches oral delivery in vivo, a key study comparing 
Symprove with seven other market-leading products demonstrated that 100% of the bacteria 
contained within Symprove arrive at the stomach.1

100% of the claimed bacterial content 
within Symprove arrives at the stomach1

ARRIVE 
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% of bacteria delivered to the stomach vs. the  
% claimed on the packaging of Symprove  
and seven other commercial food supplements1
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The graph above shows that:

4	Water-based supplement (Symprove): The total bacterial content of Symprove 
 arrived at the stomach1

4	Dairy-based supplements: The total bacterial content of the two dairy-based food 
 supplements tested also arrived at the stomach1

8	 Freeze-dried supplements: The remaining five freeze-dried supplements lost  
 over 70% of the bacteria in transit to the stomach as they attempted to recover to  
 an active state1

Key Points: For many commercially available food supplements, claimed bacterial content 
and actual bacterial viability may not always be the same. The bacteria in Symprove arrive 
at the stomach in a live and active state at the amount stated on the label.1

Information brought to you by



Arrive, survive,  
thrive and drive

4

The ability of oral food supplements to survive the physical and chemical barriers they are 
exposed to in the stomach and small intestine is an important factor in ensuring their potential 
effectiveness.1,2

The same study demonstrated how well Symprove and seven other market-leading products 
survive exposure to:

• Porcine gastric fluid (the best match for human gastric fluid)1

• Simulated gastric fluid

• Fasted state simulated gastric fluid

Following exposure to porcine gastric fluid, a relatively high proportion of the bacteria 
in Symprove survived the acid shock that occurs during the first five minutes of exposure. 
However, in some of the other products, none of the bacteria survived.1 

Also, Symprove was one of only two products that survived the 120 minutes it takes for the 
bacteria to travel through the stomach.

The bacteria in Symprove survive exposure to 
gastric acid and to the bile salt and pancreatic 
enzyme concentrations in the small intestine1

SURVIVE 
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*Due to its water-based nature, Symprove transit time through the stomach is 
approximately 10-20 minutes in the fasted state. 
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A more recent experiment using an in vitro model of the human gastrointestinal tract called 
M-SHIME® supports these results. It demonstrated the bacteria in Symprove survive the 
challenges of oral intake.2 

Exposure to stomach acid for 45 minutes, as well as bile salts and pancreatic fluid for three 
hours, did not reduce the number of viable bacteria in Symprove.2

M-SHIME®, mucosal simulator of the human intestinal microbial ecosystem.

% of bacteria that survived after exposure to PGF 
at pH 3.4 in a fasted state

Only two products (one 
of which was Symprove) 
survived stomach transit time 
(120 minutes).

The effect of the initial acid 
shock after only five minutes 
was dramatic on almost all 
of the products, with some 
showing complete collapse.

Key Point: Symprove bacteria survive exposure to the  
harsh conditions of the stomach and small intestine.1,2

SURVIVE (continued) 

Information brought to you by



Arrive, survive,  
thrive and drive

6

Having survived the journey through the upper gastrointestinal tract, further results from 
M-SHIME® prove that the four bacteria strains in Symprove successfully enter the colon in  
a live state and establish themselves along (or colonise) the entire colon.1 Here, the bacteria 
remain metabolically active – as evidenced by the production of the end-product, lactic 
acid – before going on to multiply and thrive.2

Three of the four bacteria (Lactobacillus plantarum, Lactobacillus rhamnosus and 
Enterococcus faecium) colonise in both the lumen and the surrounding mucosal layer  
of the proximal and distal colon1

The bacteria in Symprove are capable of establishing 
themselves along the entire length of the colon2

THRIVE 
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Where do each of the four bacteria strains in Symprove 
colonise in the colon? – Evidence from the M-SHIME® model2
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Key Points: All of the bacteria in Symprove enter the colon in a live state and are 
capable of establishing themselves along its entire length.2 They remain metabolically 
active in the colon, as demonstrated through the production of lactic acid.2
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Symprove has multiple effects in the colon that 
help to drive balance in the microbiome2

Once the four bacteria strains in Symprove have successfully arrived and colonised along 
the colon, this results in multiple effects that help to drive the balance of the gut microbiome.2

DRIVE
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Here, these results are shown compared to measurements taken before 
exposure to Symprove (control) in experiments using the M-SHIME®  

in vitro model of the human gastrointestinal tract. The multiple effects of 
Symprove include:2

Increased production of lactate

Increased production of short chain 
fatty acids (SCFAs)

Increased number of dominant 
bacterial phyla Firmicutes and 
Actinobacteria

Increased production of 
anti-inflammatory cytokines 
interleukin IL-6 for consistency 
with IL-10

CXCL 10, C-X-C motif chemokine 10; IL, interleukin; MCP-1, monocyte chemoattractant protein 1.

Reduced ammonium production

Decreased production of branched 
chain fatty acids (BCFAs)

Decreased concentration of 
adherent-invasive E.coli (AIEC)

Decreased levels of inflammatory 
chemokines MCP-1, CXCL 10 and IL-8
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The bacteria in Symprove have been shown to still be metabolically active once they reach 
the colon, resulting in the production of their major end-metabolite lactate.1 The graph 
below shows the increase in lactate production in the colon over 3 weeks as a result of daily 
exposure to Symprove.2

Average lactate production in the lumen of  
the proximal and distal colon with Symprove2

Lactate acts as a substrate for commensal bacteria. This preference for differing 
sources of energy between strains (known as cross-feeding) leads to the production 
of short chain fatty acids (SCFAs) – see next section.

C = Control (before exposure to Symprove)

T1 = Following 1 week of daily Symprove

T2 = Following 2 weeks of daily Symprove

T3 = Following 3 weeks of daily Symprove

DRIVE (continued) 
Increased production of lactate2
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Short-chain fatty acids (SCFAs) such as butyrate, acetate and propionate are the major end 
products of fermentation (the main process that occurs in the human colon). These SCFAs play 
a number of key roles in gastrointestinal and general health.

Results show that daily Symprove resulted in a statistically significant higher production of total 
SCFAs. The graph below shows how Symprove stimulates butyrate production in the proximal 
and distal colon. Butyrate is the major energy source for colonocytes and is an important 
SCFA for maintaining colon homeostasis.

Average butyrate production in the lumen of the 
proximal and distal colon with Symprove2

Results that are of statistical significance compared with the control are indicated 
with an * (P<0.05).

C = Control (before exposure to Symprove)

T1 = Following 1 week of daily Symprove

T2 = Following 2 weeks of daily Symprove

T3 = Following 3 weeks of daily Symprove

DRIVE (continued) 
Increased production of short-chain fatty acids 2
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Symprove significantly reduced the concentration of adherent-invasive E.coli (AIEC) after 
24-hour and 48-hour incubation periods in a dose-dependent fashion.3

Concentration of AIEC in negative control and after treatment 
with low and high dose of Symprove at 24 and 48 hours3

DRIVE (continued) 
Decreased concentration of adherent-invasive E.coli3

The highest dose 
of Symprove 
resulted in a reduction 
of AIEC  
of up to 87%  
after 48 hours  
of incubation

Key Point: Symprove has multiple downstream effects that help to drive balance in the 
microbiome and encourage it to reach a healthier state.3
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