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 R.E.D. Laboratories 

• R.E.D. Laboratories is a biotechnology company developing
tests for chronic immune diseases

• We actively pursue new tests development in order to provide
clinicians with updated tools to assess immune dysfunctions

• Some of our tests are now distributed in U.K. by Invivo Clinical

Phone: + 32 (0)2 481 53 10 Email: info@redlabs.com
Fax: +32 (0)2 481 53 11 www.redlabs.com
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 Testing offers at R.E.D. Laboratories 

• Assay development programs at R.E.D. Laboratories now focus on
disorders that contribute to the onset and pathogenesis of diseases such
as chronic fatigue syndrome, autism, multiple sclerosis, chronic infections
or autoimmune diseases.

• Specialty tests are focused on
– Immune dysfunctions,
– inflammatory mechanisms,
– oxidative stress,
– genotyping,
– macrophage activity testing,
– viral infections
– zoonotic, bacterial and fungi infections,
– intestinal dysfunctions.

• Specialty tests are grouped in disease or custom-designed Testing Panels:
– Immune dysfunctions panels
– Intestinal dysfunctions panels
– Autism-related biomedical testing panel
– Chronic Fatigue Syndrome biomedical testing panel
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Testing offers at R.E.D. Laboratories –
Immune dysfunctions 
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distributed in U.K. by 

Invivo Clinical



 

• The extent of the global immune dysfunction is evaluated by
testing:
(1) cytokine expression

• A principal avenue of investigation has been the measurement in blood of
immune signals conducted by cytokines.

• In animal studies, administration of pro-inflammatory cytokines (IL-1, TNF-
α, and IL-6) directly into the brain can induce "sickness behaviors" that
strongly resemble the symptoms of CFS. In particular, decreased motor
activity, altered food and water intake, sleep and cognition have been
linked to increases in the levels of IL-1b, IL-6 and TNF-α [Dantzer et al. Nat
Rev Neurosci 2008]

• In humans, systemically administered pro-inflammatory cytokines, such as
IL-6 and TNF-α typically induce a systemic inflammatory response
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Testing offers at R.E.D. Laboratories –
Immune dysfunctions (2)



 

• The extent of the global immune dysfunction is evaluated by
testing:
(2) elastase mRNA expression : a marker of inflammation

• Elastase is an inflammatory protease expressed in immune cells (monocytes,
neutrophils) that contributes to immune defense by inactivating foreign bacteria
but at the same time it causes damage to connective tissue, breaks down cytokines,
immunoglobulins and immune cells receptors. An excess, chronic production of
elastase is therefore detrimental.

(3) perforin mRNA expression : a mean to evaluate NK cell activation
• Since NK cells play a central role in the defense against viruses, decreased NK

activity can lead to the development of opportunistic viral infections. NK cells exert
their cytotoxic effect by releasing perforin, a protein that will destroy the
cytoplasmic membrane of target cells and finally kill them.
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• The extent of the global immune dysfunction is evaluated by
testing:
(4) CD57 cell subset absolute count

• CD57+/CD3- cells are a subset of NK cells. Their exact function, and what
differentiates them from CD56+ NK cells, is not well understood. The absolute
number of CD57+/CD3- cells is low in patients suffering from chronic Lyme disease
(a disease that follows an infection by a bacteria called Borrelia). Patients with very
low CD57 have significantly more co-infections and persistent immunologic
defects than patients with higher counts. In patients that respond to antibiotic
therapy, the number of cells come back to normal, hence this is a useful marker to
follow the effect of a therapy.

(5) sCD14 expression
• CD14 is expressed in monocytes/macrophages and plays a critical role in the

recognition of bacterial cell wall components (LPS). The extracellular part of CD14
can be cleaved and released in the plasma, where it will inactivate circulating LPS.
Serum soluble CD14 levels are significantly elevated in patients with
inflammatory bowel disease, Crohn's disease, but also in patients suffering from
Brucellosis or Lyme disease.
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Immune dysfunctions (4)



 

• The extent of the global immune dysfunction is evaluated by
testing:
(6) C4A expression

• C4a is an anaphylatoxin generated by cleavage of complement component 4 (C4),
upon activation of the complement system. C4a increase causes local inflammatory
response and symptoms of hypersensitivity. C4a levels are elevated following
exercise in CFS patients. A US study has reported that elevated complement C4a
was an early marker for Lyme disease in tick bite patients.

(6) prostaglandine E2 (PGE2) synthesis
• PGE2 is a compound derived from membrane phospholipids

• PGE2 is also a key mediator of immunopathology in chronic infections and cancer

• PGE2 enhances its own production but suppresses acute inflammatory mediators,
resulting in its predominance at late/chronic stages of immunity.

• PGE2 selectively suppresses effector functions of macrophages and neutrophils and
the Th1-, CTL-, and NK cell-mediated type 1 immunity, but it promotes Th2, Th17,
and regulatory T cell responses.

• PGE2 modulates chemokine production, inhibiting the attraction of
proinflammatory cells while enhancing local accumulation of regulatory T cells cells
and myeloid-derived suppressor cells.
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Testing offers at R.E.D. Laboratories –
Macrophage activity assays
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• Macrophage phagocytic activity
• Macrophages and neutrophils constitutes one of the main effectors of nonspecific

immunity, phagocytosing conventional and opportunistic microorganisms and
presenting their antigens to T lymphocytes for inducing specific immune functions

• alpha-N-acetylgalactosaminidase activity (Nagalase testing)
• Nagalase is a component of viral hemagglutinin and is released by the action of trypsin

on hemagglutinin. In the absence of recent viral infection or malignancies, elevated
Nagalase activity likely represents a marker of viral production of hemagglutinin protein
being acted upon by inflammatory cell mediated trypsin activity; as such it may
represent viral persistence, active transcription, and inflammation

• Beyond this, Nagalase is an enzyme that deglycosylates the Gc protein also known as
vitamin D binding protein (VDBP), rendering it incapable of conversion to active GcMAF
(Gc protein-derived Macrophage Activating Factor) and thereby preventing its
regulation of macrophage activation.

distributed in U.K. by 

Invivo Clinical



 

Focus on Nagalase test (1)
distributed in UK by Invivo Clinical

• alpha-N-acetylgalactosaminidase activity (Nagalase testing)
– It is proposed that patients could be treated with substitution therapy with Gc-MAF and

Nagalase has been projected as marker (indicator) of effectiveness for the Gc-MAF
therapy

– At R.E.D. Labs, activity of Nagalase in serum or plasma is determined through an in-
house genuine method consisting of a two step immunocapture assay test that includes
4 parameters and with the results available in only 7-10 days

– Apparent nagalase activity in serum or plasma is measured kinetically through
conversion of a fluorogenic substrate in function of time. The test is standardized against
a large serum pool of carefully selected healthy persons; the apparent nagalase activity
measurement has allowed to establish normal ranges (for adults, adolescents and
children separately) of substrate conversion

– Our extensive research in this field however revealed that the measurement of the
apparent nagalase activity does only reflect the nagalase activity as potential
inactivating enzyme activity in serum/plasma for GC-MAF, but it does not reflect the
total nagalase activity in serum, because with the measurement through fluorogenic
substrate conversion one should taken into account the amount of natural substrates
present in the serum/plasma which compete for the substrate conversion in our assay.
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Focus on Nagalase test (2)
distributed in UK by Invivo Clinical

• alpha-N-acetylgalactosaminidase activity (Nagalase testing)

– The known natural substrates for Nagalase are

• (i) Gc-MAF (at very low concentration ng/ml),

• (ii) Gc-globulin (at high concentration on average 620 mg/L in serum) and

• (iii) bloodgroup A substance (in extremely high concentrations in total
blood due to the amount of RBC, but only in low concentrations in serum
or plasma).

The amount of natural substrate for nagalase present in tissues is not known
for the moment.

 the apparent Nagalase activity is not a good biomarker to measure the
breakdown of Gc-MAF in the blood of patients and we should taken into
account the presence of natural competitors of Nagalase in order to
establish the total nagalase content in serum/plasma.
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• The main natural competitor we can measure in blood is the Gc-gloubulin
concentration which may vary between 150 and 1500 mg/L.  

• The Gc-globulin concentration may affect the Gc-MAF concentration in two ways: 
-as being the precursor of Gc-MaF affecting the buildup of Gc-MaF through 

the activating enzyme co-operation on B and T lymphocytes 

-as a major competitor for Nagalase preventing the breakdown of Gc-MAF. 

• In line with this, the results for Nagalase testing done at RED Laboratories are 
reported as a group containing the values for 

– (i) apparent nagalase activity,

– (ii) Gc-globulin concentration,

– (iii) corrected Nagalase activity (i.e. effective nagalase activity) in function of
the major natural substrate competitor Gc-globulin and

– (iv) an alternative immunomodulator enzyme for which we have choose
Dipeptidyl-peptidase or CD26 present on T and B lymphocytes and
macrophages as well as in numerous other cell populations in the body.
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Testing offers at R.E.D. Laboratories –
Environmental exposure and oxidative stress
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• Oxidative stress is implicated in a
large number of diseases, including
neurodegenerative diseases and
autoimmune diseases.

• Oxidative stress markers are useful to 
evaluate the need for antioxidant 
therapy.

• We perform a colorimetric assay that measures the total antioxidant capacity of a
sample (e.g., serum), based on the reduction of Cu++ to Cu+ (ANOX assay)

• Chronic diseases, neurodegenerative and auto-immune diseases are associated
with the production of antibodies, mainly IgA and IgM, directed against proteins
modified by the action of nitrosative stress (reaction of specific amino-acids with
nitric oxide or peroxynitrite). The IMOX assay will look for antibodies directed
against the following antigens: NO-cysteine, NO2-tyrosine, NO-BSA, NO-
tryptophane, NO-arginine, Azelaic acid, Malondialdehyde.

• Lipid peroxidation is evaluatted by OXFA assay, based on the capacity of MDA to
react with thiobarbituric acid (TBA), forming an MDA-TBA adduct that can be
quantified spectrophotometrically



 

Testing offers at R.E.D. Laboratories –
Genotyping
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• GFOL : Methylation cycle polymorphisms
• 677C-T and 1298A-C are two SNPs in the gene coding for MTHFR (methylene

tetrahydrofolate reductase).

• MTHFR is involved in biological pathways related to DNA synthesis, DNA methylation
(important for gene regulation), neurotransmitter synthesis, myelin synthesis,
glutathione synthesis (important for detoxification and antioxidant activities). Folic acid
itself is a strong antioxidant.

• GVDR : Polymorphisms of Vitamin D receptor
• Bsm1 and Fok1 are two SNPs in the gene coding for VDR (vitamin D receptor).

• VDR is involved in skeletal metabolism but also in modulation of immune response,
regulation of cell proliferation and differentiation. VDR dysfunction has been linked
with osteoarthitis, cancer, diabetes, cardiovascular disease.

distributed in U.K. 

by Invivo Clinical



 

Testing offers at R.E.D. Laboratories –
Viral infections
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Testing offers at R.E.D. Laboratories –
Molds
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Testing offers at R.E.D. Laboratories –
PCRs for Bacterial infections
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Testing offers at R.E.D. Laboratories –
Serology testing for Bacterial infections
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• R.E.D. Laboratories are offering many different tests to assess possible tick-borne
infections and co-infections:
– Borrelia serology IgG & IgM

• An immunoassay (immunoblot) for the detection of IgG and IgM antibodies against Borrelia burgdorferi in human serum, plasma
or CSF. It detects antibodies against all four of the so far known as immunopathogenic genospecies (B. burgdorferi sensu stricto, B.
garinii, B. afzelii, B. spielmanii and B. bavariensis). Precisely, it enables detection of p100, VisE, p58, p41, p39, OspA (without
distinction of genospecies), OspC from all genospecies and p18 from all genospecies. The goal of the test is not to distinguish
genospecies but to offer the largest coverage in terms of Lyme disease detection.

– Chlamydia serology IgG & IgA/M
• An immunoblot for the detection of IgG and IgA antibodies against Chlamydia trachomatis, Chlamydophila pneumoniae and

Chlamydophila psittaci.

– Yersinia serology IgG & IgA/M
• An immunoblot for the detection of IgG and IgA antibodies against all pathogenic Yersinia by means of Yersinia outer proteins

(YOPs). Serological differentiation of Y. enterocolitica and Y. pseudotuberculosis infections is possible for the first time with the
use of new species-specific Yersinia antigens (PsaA, MyfA).

– Zoonosis screeing panel
• ZONP panel is based on use of EIA/ELISA assays for the detection of antibodies against Bartonella henselae, Borrelia burgdoferi,

Coxiella burnetii and Rickettsia conorii.

– Tularemia serology
• The qualitative detection of total antibodies against Francisella tularensis in serum or plasma samples is performed using an

immunochromatographic test.

– PCR testing for tick-borne pathogens and co-infections
• Available PCR Tests : Brucella spp, Coxiella spp, Borrelia burgdoferi sl, Bartonella spp, Ehrlichia spp, Anaplasma phagocytophilum,

Babesia spp, Rickettsia spp, Mycoplasma spp, Mycoplasma pneumoniae Mycoplasma fermentans, Chlamydia trachomatis,
Chlamydophila pneumoniae and Chlamydophila psittaci.
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Testing offers at R.E.D. Laboratories –
testing for coinfections
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions 

Regulation of immune function in the gut
• 70% of our immune cells reside in the gut

– Gut associated lymphoid tissue (GALT)is spread along the intestinal mucosa
(Peyer’s patch in the small intestine, lymphoid follicles in the colon) and hosts
70% of the body’s immune cells

– These immune cells permanently interact with mucosa-associated micro-
organisms (bacteria, viruses…)

– A delicate balance is maintained between tolerance to gut antigens (down-
regulation of inflammation,…), and defense against pathogens (production of
defensins,…)

• Imbalance of gut immunity affects the whole body

– Gut barrier integrity is essential : Increased permeability of the mucosa
causes systemic endotoxemia (chronic low grade inflammation) and abnormal
immune reactions to gut antigens

– Interactions host/gut flora : the gut microbial flora plays a major role in
maintenance of host health, but can be affected by abnormal host immune
function
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions 

Establishment and composition of the gut flora
• Human GI tract is colonized by 1014 microorganisms

– 10 times more than human cells, 1.5kg of biomass.

• Colonization starts immediately at birth

– Establishment of specific populations will depend on many factors, (normal
birth or cesarean section, breast- vs formula feeding, hygiene conditions
during the first months of life, early use of antibiotics, genetics…). At 1-2 years
of age the ecosystem stabilizes.

– Extreme diversity (500 to 1,000 different bacterial species)

– Specificity: each individual displays a unique pattern of microbial diversity

– Apparent stability over life, good resilience, but can be affected by drugs,
infections, diet changes…
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions 

Gut flora and health

Germ-free mice can survive but present developmental and morphological

alterations, as well as abnormalities in their immunological and nutritional
functions. Although some bacteria are potentially pathogenic, host-bacterial
interaction is mainly symbiotic

The microbiome contributes to the processing and metabolization of food

- digestion and absorption of nutrients

- sugar metabolism
-synthesis of short chain fatty acids (eg, synth. of butyrate by
Faecalibacterium, Roseburia… is important for colon health… but gives a lot
of energy -> obesity)
- synthesis of amino acids and vitamins (vit B12, vit B9, vit K)
-detoxification of pollutants and toxic molecules present in the food
- regulation of immune function



 

Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions 

• At R.E.D. Labs, we use the following assays to investigate intestinal
dysfunctions:

– Blood-based assays
• IgA/IgM against intestinal bacteria

• Lactase deficiency assay

– Stool-based assays
• sIgA ELISA tests in stool samples

• Inflammation markers in stool samples

• Infections in stool samples

• MSA assay
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions (2)

• At R.E.D. Labs, we use the following assays to investigate intestinal
dysfunctions:

– Blood-based assays
• IgA/IgM against intestinal bacteria

 an antibody screening assay for antibodies (IgA and IgM) directed against antigens from intestinal
pathogens. IgA are secreted from intestinal cells, IgM are produced by immune cells in the blood. In
healthy individuals pathogenic bacteria are only found in low quantities in the gut, and antibody titers in
the blood are very low. In case of bacterial overgrowth however, large quantities of IgA are produced
and some IgA will be found in the bloodstream. In case of leaky gut, bacterial proteins may make their
way to the bloodstream, and specific IgM will be produced. Therefore, high titers of IgM for intestinal
bacteria is an indicator of increased intestinal permeability.

• Lactase deficiency assay
 a polymorphism in the gene coding for lactase, an enzyme responsible for the digestion of lactose (C/T-

13910 polymorphism). In affected people, production of the enzyme declines during or shortly after
childhood, resulting in lactose malabsorption. Undigested lactose sugars affect the development of gut
microflora, leading to dysbiosis.

24
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions (3)

Stool-based assays
• sIgA ELISA tests in stool samples

-sIgA key function is to bind to invading micro organisms and toxins and entrap them in the
mucus layer or within the epithelial cells, so inhibiting microbial motility, agglutinating
the organisms and neutralizing their exotoxins and then assist in their harmless
elimination from the body in the fecal flow.

- The concentration of sIgA gives us information about the intestinal immune defense:

- A lack of sIgA indicates a diminished activity of the intestinal immune system

- An increased level of sIgA shows intestinal inflammation.

• Inflammation markers in stool samples

– Hemoglobin : discharged with the feces in gastrointestinal bleeding diseases

– Transferrin: a blood-derived component ; a good marker for gastrointestinal bleeding

– Calprotectin: a neutrophil cytosolic protein with antimicrobial properties, which is
present at increased concentration in stool during bowel inflammation

– Lactoferrin: a glycoprotein component of neutrophil secondary granules, a primary
component of the acute inflammatory response released from fecal leukocytes; may
serve as a marker of inflammation in the intestine
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Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions (4)

Stool-based assays
• Infections assessments in stool samples
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R.E.D. Labs scientists have developed and validated a new procedure to
analyze bacterial populations in a stool sample : MSA assay

• New molecular technique involving sequencing of specific regions of
bacterial DNA (metagenomics)

– Can be performed on dead organisms (exposure to oxygen, freezing are not a
problem)

– Identification of each bacteria by comparing sequence with public databases:
extremely precise, not subjective

– High-throughput technology allows identification of tens or even hundreds of
thousends organisms in a single sample

• Methods

– Bacterial DNA was extracted from stool samples, PCR amplification was
performed on 16S rRNA gene regions, and PCR amplicons were sequenced
using Roche FLX 454 sequencer. Bacteria were classified by phylum, family and
genus. Data were analyzed using Mann-Whitney test and linear discriminant
analysis.

Testing offers at R.E.D. Laboratories –
Intestinal dysfunctions (5)
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Intestinal microbiota analysis : from culture to high-throughput
sequencing

• Until recently research into microbiota composition relied almost
exclusively on culture

– 40 to 80% of gut bacteria cannot be cultured

– Identification of colonies can be difficult

– Bacteria must be alive: studies of anaerobes very difficult, major loss during
collection and processing of samples

– Culture approach may address only a small fraction of all bacterial species
(10%?)

– E.coli once thought to be a dominant species, is a minor member…

• R.E.D. Labs scientists have developed and validated a new procedure to
analyze bacterial populations in a stool sample

Testing offers at R.E.D. Laboratories –
MSA assay- distributed by Invivo Clinical
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• MSA assay : results example for a control subject
• Bacteria are classified by phylum

(Firmicutes, Bacteroidetes, Actinobacteria,

Proteobacteria) and family.

• For each bacterial genus, percentage of

total is reported.

• Diversity index is also calculated.

Testing offers at R.E.D. Laboratories –
MSA assay
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• MSA assay : results example of a patient (I)
• Highly abnormal sample: mostly Prevotella.
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Testing offers at R.E.D. Laboratories –
MSA assay



 

• MSA assay : results example of a patient (II)
• Presence of Streptococcus and Lactonifactor.

• High Bacteroides.
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Testing offers at R.E.D. Laboratories –
MSA assay



 

• MSA ASSAY: First study
• Patient and controls

– 19 Belgian healthy controls (mean age 41±12,6), 18 Belgian patients (mean
age 38,5±13),

– 17 Norwegian healthy controls (mean age 45±19), 25 Norwegian patients
(mean age 41±12,5) were included in the study.

• Published in : Anaerobe. 2013 Aug;22:50-6. High-throughput 16S rRNA
gene sequencing reveals alterations of intestinal microbiota in myalgic
encephalomyelitis/chronic fatigue syndrome patients. By Frémont M,
Coomans D, Massart S, De Meirleir K.
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Testing offers at R.E.D. Laboratories –
MSA assay



 

MSA Assay: Interest and potential applications

• New technology: first lab to offer this test as commercial IVD service

• Collection procedure easy, samples can be stabilized: easy access to patients

• Large number of applications: not only CFS but all intestinal diseases, obesity,
allergies, cancer…

• Can follow the effect of therapeutic interventions: pre- or probiotics, antibiotics,
plant extracts, diet changes…

• Can be used for clinical trials
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Testing offers at R.E.D. Laboratories –
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• Main disease specific panels:

• Autism-related biomedical testing panel

• Chronic Fatigue Syndrome biomedical testing
panel
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Our specialty tests are grouped in 
disease or custom-designed panels
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New biomedical approach for 
laboratory testing of 

autistic patients 



 

• Immune dysfunction in autism: a pathway to treatment

“Autism is a complex and clinically heterogeneous disorder with a spectrum of
symptoms. Published findings have identified widespread changes in the immune
systems of children with autism, at both systemic and cellular levels. Together,
these reports suggest that autism may in fact be a systemic disorder with
connections to abnormal immune responses. Such immune system dysfunction
may represent novel targets for treatment.” (Careaga et al. Neurotherapeutics
2010)

• R.E.D. Laboratories are offering many different tests to assess possible
immune dysfunctions:
– Quantification of serum levels of proinflammatory cytokines, mRNA levels of

inflammation-related cytyokines, mRNA ratio of Th1/Th2 cytokines

– Quantification of serum levels of Prostaglandine E2

– Absolute count of CD56+ and CD57+ Natural killer cells

– Testing of alpha-N-acetylgalactosaminidase (Nagalase) and macrophage activities
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R.E.D. Laboratories –
Autism panel



 

• R.E.D. Laboratories are offering many different tests to assess possible
immune dysfunctions:
– Quantification of serum levels of proinflammatory cytokines, mRNA levels of

inflammation-related cytyokines, mRNA ratio of Th1/Th2 cytokines
• There are many reports of cytokine imbalances in autism spectrum disorders (ASD). Ashwood et al. (Brain

Behav Immun. 2011) reported on significant increases in plasma levels of a number of cytokines, including
IL-1β, IL-6, IL-8 and IL-12p40 in the ASD group compared with controls. Suzuki et al. (PLoS One 2011)
reported that the plasma concentrations of IL-1β, IL-1RA, IL-5, IL-8, IL-12(p70), IL-13, IL-17 and GRO-α were
significantly higher in subjects with ASD compared with the corresponding values of matched controls.
Okada et al. (Prog Neuropsychopharmacol Biol Psychiatry 2007) and Ashwood et al. (J Neuroimmunol. 2008 )
reported on decreased serum levels of transforming growth factor-beta1 (TGFb1) in patients with autism,
with lower TGFb1 levels associated with lower adaptive behaviors and worse behavioral symptoms,
suggesting that immune responses in autism may be inappropriately regulated due to reductions in TGFb1.

– Quantification of serum levels of Prostaglandine E2
• Prostaglandin E2 (PGE2) has been found as significantly higher in autistic patients, recording an increase of

91.15% (El-Ansary & Al-Ayadhi, Lipids Health Dis. 2012).

– Absolute count of CD56+ and CD57+ Natural killer cells
• Vojdani et al (J Neuroimmunol. 2008) reported on low natural killer cell cytotoxic activity in autism. In their

study, involving 1027 blood samples from autistic children obtained from ten clinics and compared the
results to 113 healthy controls, 45% of the children with autism exhibited low NK cell activity.
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R.E.D. Laboratories Autism panel – focus on
immune dysfunctions testing



 

• Gut flora and gastrointestinal status in children with autism correlate with
autism severity
– Adams et al. (BMC Gastroenterology 2011) reported that gastrointestinal symptoms

were strongly correlated with the severity of autism. From four types of beneficial
bacteria that were investigated, the children with autism had much lower levels of
Bifidobacterium (-45%), slightly lower levels of Enterococcus (-16%), and much higher
levels of Lactobacillus (+100%).

– Finegold et al. (Anaerobe 2010) reported that in the control children’s stools,
Firmicutes accounted for 63.6% of the total flora but only 38-39% of the flora of
autistic children’s stools. Bacteroidetes accounted for 30% of the stool flora in controls
and for 51% in the flora of stools of autistic children. Actinobacteria made up 1.8% of
stool flora of control children and between 0.4 and 0.7% of the flora of autistic
children. Proteobacteria made up 0.5% of the flora of control children and between
2.3 and 3.1% of the flora of autistic children. In all cases, the flora of sibling controls
was between the values of autism and control populations. In summary, the fecal flora
of autistic children was statistically significantly different from the fecal flora of
healthy children.

 R.E.D. Laboratories are offering specialty test to deeply analyze gut
microbiota: MSA assay
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R.E.D. Laboratories Autism panel – focus on 
intestinal dysfunctions testing



 

• Autism and gastrointestinal inflammation
– Several reports have revealed a high prevalence of gastrointestinal symptoms,

inflammation, and dysfunction in children with autism (reviewed by Horvath and
Perman, Curr Gastroenterol Rep. 2002).

– Mild to moderate degrees of inflammation were found in both the upper and lower
intestinal tract. In children with ASD, the presence of GI dysfunction is often
associated with increased irritability, tantrums, aggressive behavior, and sleep
disturbances (reviewed by Critchfield et al., Gastroenterol Res Pract. 2011).

• R.E.D. Laboratories are offering different tests to assess intestinal inflammation:

- Inflammation markers

An immunochromatographic test for fecal occult blood, transferrin, lactoferrin and

calprotectin detection.

- sIgA in stool

ELISA-based assay for the quantitative determination of sIgA in stool samples.
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R.E.D. Laboratories Autism panel – focus on 
intestinal inflammation testing



 

• An association between Lyme disease (LYD) and other tick-borne infections (TBI) during
fetal development and in infancy with autism, autism spectrum disorders (ASD) and
autistic symptoms has been noted by numerous clinicians and parents.

• Bransfield et al. wrote in 2008 a review paper (Med. Hypotheses 2008) to collate
information from conference presentations on this issue with other sources that further
address this association. They indicated that the preliminary data suggests Borreliosis
may be a contributor in 20– 30% of ASD, and pathogenic Mycoplasma may be a
contributor in 58%.

• Kuhn at al. (Med. Hypotheses 2012) suggested that long term antibiotic therapy may be
an effective treatment for children co-morbid with Lyme disease and autism spectrum
disorder.

• R.E.D. Laboratories are offering many different tests to assess possible tick-borne infections:

- Borrelia serology IgG & IgM

- Zoonosis screeing panel

- Tularemia serology

- PCR testing for tick-borne pathogens

Available PCR Tests : Brucella spp, Coxiella spp, Borrelia burgdoferi sl, Bartonella spp, Ehrlichia

spp, Anaplasma phagocytophilum, Babesia spp, Rickettsia spp.
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R.E.D. Laboratories Autism panel – focus on 
tick-borne infections



 

• Nicolson et al. (J Neurosci Res. 2007) examined the blood of 48 patients from central
and southern California diagnosed with autistic spectrum disorders (ASD) and found
that a large subset (28/48 or 58.3%) of patients showed evidence of Mycoplasma spp.
infections compared with two of 45 (4.7%) age-matched control subjects (odds ratio =
13.8, P < 0.001). They also examined the prevalence of C. pneumoniae (4/48 or 8.3%
positive, odds ratio = 5.6, P < 0.01) and human herpes virus-6 (HHV-6, 14/48 or 29.2%,
odds ratio = 4.5, P < 0.01) coinfections in ASD patients. Control subjects also had low
rates of C. pneumoniae (1/48 or 2.1%) and HHV-6 (4/48 or 8.3%) infections, and there
were no coinfections in control subjects. Their results indicate that a large subset of
ASD patients shows evidence of bacterial and/or viral infections.

• R.E.D. Laboratories are offering many different tests to assess these infections:

- Chlamydia serology IgG & IgA/M
An immunoassay with antigens produced by recombinant techniques for the detection of IgG and

IgA antibodies against Chlamydia trachomatis, Chlamydophila pneumoniae and Chlamydophila
psittaci.

- Mycoplasma and Herpesvirus PCR detection (Available PCR Tests : Mycoplasma
spp, Mycoplasma pneumoniae, Mycoplasma fermentans, Herpesvirus -6, -7, -8.)
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R.E.D. Laboratories Autism panel – focus on 
Mycoplasma ssp., Chlamydia and human HV6 

coinfections 



 

• As reported by Blinstock (Med. Hypotheses 2001), immune panels of many autism-
spectrum children reveal signs of atypical infections and shifted cell counts. In
conjunction with trait-related cerebral hypometabolism and hypoperfusion, these
findings suggest a hypothesis: several autism-spectrum subgroups derive from intra-
monocyte pathogens such as measles virus, cytomegalovirus, human herpesvirus 6,
and Yersinia enterocolitica. Furthermore, with much inter-child variation, their effects
manifest as diminished hematopoiesis, impaired peripheral immunity, and altered
blood-brain barrier function often accompanied by demyelination. In some such
children, one or more of these pathogens persists as a chronic-active, seemingly
subclinical infection etiologically significant to the child's autistic traits. Within these
subgroups, immune impairments and atypical infections may be treatable.

• R.E.D. Laboratories are offering many different tests to assess these infections:

- Yersinia serology IgG & IgA/M
An immunoassay with antigens produced by recombinant techniques for the detection of IgG and
IgM antibodies against all pathogenic Yersinia by means of Yersinia outer proteins (YOPs).
Serological differentiation of Y. enterocolitica and Y. pseudotuberculosis infections is possible for
the first time with the use of new species-specific Yersinia antigens (PsaA, MyfA).

- Cytomegalovirus serology IgG & IgM

- Cytomegalovirus and Herpesvirus PCR detection
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R.E.D. Laboratories Autism panel – focus on 
intra-monocyte pathogens 
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New biomedical approach for laboratory 
testing of autistic patients : Conclusions

• Based on the recent publications and extensive collaborations
with MDs specialized in management of autism-related
disorders, we developed a dedicated testing panel focusing
on:
– global immune dysfunctions

– persistent and/or chronic infections

– tick-borne infections

– intestinal dysfunctions

– Intestinal inflammation

• New testing panel developed aiming to contribute to a
better management of autistic patients

• New specialty tests in development in collaboration with MDs



 

New biomedical approach for 
laboratory testing of chronic 

fatigue syndrome (CFS) patients 
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New biomedical approach for laboratory 
testing of chronic fatigue syndrome patients : 

Objectives

• Over the past several years, scientists at R.E.D. Laboratories
have been deciphering the biochemical and molecular
mysteries surrounding CFS

• The main goal of these efforts is to create a number of
objective clinical laboratory assays that can assist the
physician in not only making the diagnosis of CFS, but can also
help in staging the severity of disease and monitor the effect
of a therapy

• Based on the scientific literature and extensive collaboration
with physicians specialized in CFS diagnostic and treatment,
we developed a new testing panel that aims to contribute to
a better management of CFS patients
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• More and more evidence points towards a combination of
factors (genetic, infectious, environmental, etc.) being
important in the development of chronic immune
dysfunction, the cardinal finding in all CFS patients

• We identified 3 major groups of factors pointing to the
subtype of the CFS-related disorders
– global immune dysfunctions

– persistent and/or chronic infections

– intestinal dysfunctions

New biomedical approach for laboratory 
testing of chronic fatigue syndrome patients : 

Our approach
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CFS-related disorders subgroups:
1. global immune dysfunction 

• The extent of the global immune dysfunction is evaluated by
testing:
– cytokine expression

– elastase mRNA expression

– perforin mRNA expression

– macrophage phagocytic activity

– alpha-N-acetylgalactosaminidase activity (Nagalase testing)

– sCD14 expression

– C4a expression

– CD57 cell subset absolute count

– prostaglandine E2 (PGE2) synthesis.
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• A number of pathogens have been associated with CFS

• A majority of CFS patients describe an infectious onset of their disease

• Pathogens that are often found in CFS patients include herpesviruses like
HHV-6, HHV-7, and EBV; Borrelia, Bartonella, Mycoplasma and Chlamydia
species

• Some of these pathogens can be detected in the blood, but infections may
also be localized in specific tissues. In a recent study, persistent Parvovirus
B19 infections were detected in the gastric and intestinal mucosa of CFS
patients

• Persistent infections, and especially chronic zoonoses (like chronic Lyme
disease) in CFS patients can contribute to the maintenance of the disease
and to the worsening of the symptoms

• R.E.D. Labs scientists developed a range of serology and PCR-based
assays to support chronic infection testing.

CFS-related disorders subgroups:
2.  persistent and/or chronic infections
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• Chronic Lyme disease can mimic every disease process including Chronic
Fatigue Syndrome (Myalgic Encephalomyelitis), Fibromyalgia,
Autoimmune conditions including sero-negative rheumatoid arthritis and
MS, Psychiatric conditions including depression and anxiety, and cause
significant memory and concentration problems mimicking early
dementia. It is called the "Great Imitator“

• If an individual has any chronic health condition, ranging from arthritis to
chronic fatigue syndrome to fibromyalgia, it is important to rule out or
diagnose Lyme disease. It is apparent that many cases of fibromyalgia
and chronic fatigue syndrome are actually Lyme disease in disguise

• Chronic Lyme sufferers also frequently house “co-infections” such as
Mycoplasma, Chlamydias, Ehrlichia, Bartonella and Babesia. These are
different types of “bugs” that enjoy the company of B. burgdorferi. Each
infection must be addressed in the treatment protocol.

CFS-related disorders subgroups:
2.  persistent and/or chronic infections
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• R.E.D. Labs scientists developed a range of serology and PCR-
based assays to support chronic infection testing:
– Immunoblot for Borrelias

– Immunoblot for Chlamydias (pneaumoniae, trachomatis, psittacii)

– Immunoblot for Yersinia

– PCRs for Mycoplasma spp, Mycoplasma fermentans, Mycoplasma
pneumoniae, Bartonella, Brucella, Coxiella, Babesia, Anaplasma,
Ehrlichia, Chlamydias

– PCRs for viral infections: herpesviruses like HHV-6, HHV-7, HHV-8,
Parvovirus, EBV

CFS-related disorders subgroups:
2.  persistent and/or chronic infections
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CFS-related disorders subgroups:
3. intestinal dysfunctions 

Evidence for GI dysfunction in CFS

• Gastro-intestinal symptoms in patients
– More than 90% of CFS patients will present IBS symptoms during their life

– co-occurrence of CFS and IBS is associated with increased levels of
inflammatory cytokines [Aaron et al., Arch Internal Med 2000; Scully et al., Am
J Gastroenterol 2010]

• Endoscopic evidence
– Endoscopic examination of duodenum or stomach almost systematically

reveal the existence of inflammed areas of the mucosa

• Inflammatory markers in stools
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Dysbiosis in CFS
A frequent disorder of intestinal function is dysbiosis, i.e. the overgrowth of 

pathogenic bacteria in the intestine.

• Several published studies suggest that CFS is associated with dysbiosis

- Culture-based assays revealed increased levels of Streptococcus
and Enterococcus spp. in faecal samples of ME/CFS patients [Sheedy et al., 
In Vivo 2009]

- Probiotic supplementation (L. casei in one study, L. paracasei + L. 
acidophilus + B. lactis in another study) resulted in improved emotional
symptoms and neurocognitive functions [Rao et al., Gut Pathog 2009; 
Sullivan et al., Nutr J 2009]

CFS-related disorders subgroups:
3. intestinal dysfunctions 
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We use the following assays to investigate intestinal dysfunctions:

• IgA/IgM against intestinal bacteria

•Lactase deficiency assay

• sIgA ELISA tests in stool samples

• Inflammation markers in stool samples

• MSA assay

• PCR-based detection of viral infections

.

CFS-related disorders subgroups:
3. intestinal dysfunctions 
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Viral infections : Several viruses have been associated with CFS

• Human Herpesvirus 6 and 7 [Chapenko et al., J Clin Virol 2006]

• Enteroviruses [Chia et al., J Clin Pathol 2010]

• Parvovirus B19 [Kerr et al., J Gen Virol 2010]

• Bornavirus [Nakaya et al., FEBS Lett 1996]

• Epstein-Barr virus [Lerner et al., In Vivo 2004]

• Not specific for CFS; none of these viruses found in all CFS patients

• Absence of detection could in some cases be explained by viral localization.

• Persistent viral infections can affect intestinal immunity

– HHV-6 is immunosuppressive, causes depletion of CD4 cells, down-regulation of CD3 in
infected T cells, alteration of cytokine expression (TNFa, IL-1b, IL-10, IL-12). Parvovirus
infection associated with altered IFNg response.

• Consequences on intestinal health

– Immunosuppression may favor development of other viruses or pathogens; alteration of
gut immunity can also affect the gut flora.

CFS-related disorders subgroups:
3. intestinal dysfunctions 
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• We identified 3 major groups of factors pointing to the
subtype of the CFS-related disorders
– global immune dysfunctions

– persistent and/or chronic infections

– intestinal dysfunctions

• New testing panel developed aiming to contribute to a
better management of CFS patients

• The use of this panel-based approach enabled more specific
diagnostic and better management of CFS patients

New biomedical approach for laboratory 
testing of chronic fatigue syndrome patients : 

Conclusions
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Testing offers at R.E.D. Laboratories
CONCLUSIONS 

• R.E.D. Laboratories is a biotechnology company developing tests for
chronic immune diseases

• We actively pursue new tests development in order to provide clinicians
with updated tools to assess immune dysfunctions

• Our leitmotif: " Removing the doubt is part of the cure"

• R.E.D. Laboratories are offering different and customized testing panels,
among which are:

• Immune dysfunctions panels and specialty tests

• Intestinal dysfunctions panels and specialty tests

• Autism-related biomedical testing panel

• Chronic Fatigue Syndrome biomedical testing panel

• Please visit regularly our NEWS web page (www.redlabs.com) to stay
informed about new available tests

• Contact us if you need a specific test that is not (yet) on one of our request
forms


