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Introduction 
 
This newsletter is published as we pre-
pare to celebrate Biolab’s 25th anniver-
sary (champagne reception invitation 
below).  This is an achievement which 
wouldn’t have been possible without the 
help and support of many doctors and 
practitioners, and thousands of patients 
over the last quarter of a century, for 
which we send our thanks.   
 

Biolab continues to explore new and bet-
ter ways of assessing nutritional status 
using state of the art laboratory instru-
mentation and analytical techniques. We 
have an ever-growing range of investiga-
tions, improved turnaround times and 
new and improved documentation to 
support our work.  We are consistently in 
the top 5% of laboratories participating in 
external quality control schemes covering 
trace & toxic elements and vitamins, and 
stringent internal quality procedures 
guarantee the accuracy of our results.  
This newsletter outlines details of recent 
developments at Biolab and we welcome 
your feedback on these or any other as-
pects of our work. 
 

The future offers exciting and challenging 
opportunities which we look forward to 
sharing with you. 
 
Biolab documentation 
Copies of all documents referred to in 
this newsletter can be downloaded from 
our web site, or hardcopies can be or-
dered by completing and returning the 
attached form at the end of this newslet-
ter (which should also be used if we need 
to update our record of any of your con-
tact details).   

Biolab Workshop  
 
Biolab’s next workshop for doctors & 
practitioners will be held in London on 
Saturday 5th September 2009 (£65 per 
head including refreshments & lunch).  
The meeting, which has been granted 4½ 
hours CPD by the British Association for 
Applied Nutrition and Nutritional Ther-
apy (B.A.N.T.), will be opened by Dr 
Stephen Davies, Biolab’s Medical Direc-
tor, who will also conclude the proceed-
ings in the afternoon. 
 

The workshop will cover a range of topics 
including nutritional status in the general 
population, latest developments in nutri-
tional and allergy assessments (i.e. gut 
permeability, vitamin D, iodine & vitamin 
E).  There will also be a number of case 
presentations and plenty of opportunity 
for questions and contributions from all 
participants.  Please let us know if you 
would like to make a short case presenta-
tion that might be of interest to other 
participants. 
 

The full programme, and application 
form, are available on request, or can be 
downloaded from our web site at 
www.biolab.co.uk/docs/workshop.pdf. 
 

INVITATION -  Biolab’s 25th  
Anniversary Reception 
 

Biolab will be hosting a champagne re-
ception to toast our 25th anniversary and 
to thank all the staff, doctors, practitio-
ners and patients who have contributed 
to our success over the last quarter of a 
century.  We cordially invite you and your 
partner to share with us the celebration 
of this milestone (details overleaf): 

Celebrating 25 Years of Nutritional Medicine 

http://www.biolab.co.uk/docs/workshop.pdf


Time: 4.15pm,  Saturday 5th September 2009 
 
Venue:    Regent Suite, Hallam Street Conference 
 Centre, 44 Hallam Street, London W1W 6JJ  
 (formerly the General Medical Council 

 building) 

 
RSVP Helen Hayes, Biolab (helen@biolab.co.uk). 
 

Gut Permeability Profile - NEW TEST 
We are very pleased to announce the launch of our 
new Gut Permeability Profile.   
 

Changes in the permeability of the small intestine can 
result in under-absorption of nutrients or the con-
verse, over-absorption of the intestinal contents.  Ei-
ther condition can be described as malabsorption, 
although this term is more commonly used in the case 
of under-absorption of nutrients. A number of investi-
gators have suggested that over-absorption syn-
dromes (increased gut permeability) are significantly 
under diagnosed.  This may be important, for exam-
ple, in cases of food intolerance, where derivatives of 
maldigested food may be absorbed through the gut 
wall and into the circulation, resulting in characteristic 
hypersensitivity symptoms [1,2]. 
 

The use of PEG 400 as a probe for the investigation of 
intestinal permeability was first proposed by 
Chadwick, Philips and Hoffman in 1977 [3].  The ra-
tionale was that PEG (polyethylene glycol) contains a 
mixture of inert, water-soluble molecules of different 
sizes, whose absorption is independent of dosage, 
displaying decreasing mucosal transport with increas-
ing molecular size.  PEG 400 is also nontoxic, not de-
graded by intestinal bacteria, not metabolised by tis-
sues, and rapidly excreted in the urine.  PEG is polym-
erised ethylene oxide and is not the substance - ethyl-
ene glycol – which is found in anti-freeze.  The de-
creasing absorption of increasing molecular weights of 
PEG can be explained on the basis of the notional hy-
drogen bonding capacity of each molecule.  Evaluation 
of this theoretical measure of the oil-water partition-
ing character of a molecule shows that PEGs, and 
other low molecular weight molecules used as intesti-
nal probes, may pass through the intestinal cell mem-
branes by a mechanism involving passive diffusion 
alone.  However, a three-mechanism model of intesti-
nal penetration has also been proposed [4]. 
 

Other factors that may influence the urinary excretion 
of PEG include its space of distribution in the body, 
the permeability profile of the kidney [5] and the lu-
minal flow rate in the intestine [4]. 

The sample required for the gut permeability profile is 
a 6 hour urine collection after a 3 gram oral dose of 
PEG (test kit and detailed instructions are available on 
request).   The test fee is £75. 
 
A copy of the test datasheet and a sample report are 
available on request, or can be downloaded from 
www.biolab.co.uk /gut.html. 
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Blood D-lactate – NEW TEST 
The presence of D-Lactate (D-lactic acid) in the blood 
is a reflection of bacterial overgrowth in the gastro-
intestinal tract. D-lactic acidosis in the human was first 
described in association with short bowel syndrome 
(post-operative bacterial overgrowth) [1]. 
 
D-lactate should not be confused with L-lactate, which 
is a normal product of anaerobic metabolism. Unlike 
the L-form, D-lactate is not metabolised by mammals 
and its elimination from the body depends mainly on 
renal excretion. 
  
D-lactate is produced from non-absorbed carbohy-
drates by colonic bacteria (which may also proliferate 
in the ileum). The absorption of large amounts of D-
lactate can cause metabolic acidosis, altered mental 
status and a variety of other neurologic symptoms, in 
particular dysarthria and ataxia [2,3,4]. Its measure-
ment is part of the differential diagnosis of chronic 
fatigue syndrome [5]. Although a temporal relation-
ship has been described between elevations of plasma 
D-lactate and the accompanying encephalopathy, the 
exact neurological mechanisms remain undescribed 
[6]. 

 
There are a number of other tests of gastro-intestinal 
function available from Biolab – the gut fermentation 
test, the gut permeability profile (“PEG test”), the 
measurement of plasma short-chain polypeptides and 
the lactulose breath hydrogen & methane tests. Each 
of these tests provides somewhat different informa-
tion from the D-lactate test, which is specific for the 
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presence of D-lactate-producing bacteria in the gut 
(probably Enterococcus and Streptococcus spp. [5]). 
 
The sample requirement is a grey top (fluoride/
oxalate) tube, which should reach Biolab within 24 
hours of collection, and the test fee is £24. 
 
A copy of the D-lactate test datasheet is available on 
request, or can be downloaded from 
www.biolab.co.uk /docs/dlactate.pdf. 
 
References 
1. Oh MS, Phelps KR, Traube M, et al. D-Lactic acidosis in a man with the 

short-bowel syndrome.  NEJM 1979;301:249-252 
2. Dahlquist NR, Perrault J, Callaway CW, Jones JD. D-Lactic acidosis and 

encephalopathy after jejunoileostomy: response to overfeeding and 
to fasting in humans.  Mayo Clin Proc 1984;59:141-145  

3.  Uribarri J, Oh MS, Carroll HJ: D-lactic acidosis. A review of clinical 
presentation, biochemical features, and pathophysiologic mecha-
nisms. Medicine 1998;77:73-82 

4. Hingorani AD, Chan NN. D-lactate encephalopathy. Lancet 2001;Nov 
24:358(9295):1814 

5. Sheedy JR, Wettenhall REH, Scanlon D et al. Increased D-lactic Acid 
intestinal bacteria in patients with chronic fatigue syndrome. In Vivo 
2009;23:621-628. 

6. Lord RS, Bralley JA. Organic acids; products of dietary carbohydrate. 
In: Laboratory evaluations for  integrative and functional medicine, 
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UPDATE - HbA1c (glycosylated haemoglobin)  
From 1 June 2009, the way in which HbA1c results are 
reported in the UK  has changed.  
 
The Diabetes Control and Complications Trial (DCCT) 
in Type 1 diabetes and the UK Prospective Diabetes 
Study (UKPDS) in Type 2 diabetes both demonstrated 
the association between the increasing risk of mi-
crovascular and macrovascular complications of dia-
betes and increasing HbA1c.  HbA1c thus gives a 
measure of an individual’s risk of the long term com-
plications of diabetes.  
 
Serial measurements of HbA1c show how an individ-
ual’s glucose control, and thus risk of  complications, 
changes in response to management.  HbA1c should 
be measured  2-6 monthly. Target HbA1c levels can be 
set for individual patients and therapy adjusted ac-
cordingly. 
 
Currently most HbA1c assays in the UK and elsewhere 
are aligned to the assay used in the DCCT, so that an 
individual’s risk of complications can be inferred from 
the result.  General targets for HbA1c  of 6.5-7.5% 
should be set for an individual, taking into considera-
tion their risk of severe hypoglycaemia, cardiovascular 
status  and co-morbidities. 
 
For purposes of harmonisation, after the DCCT a new 
calibration standard and reference method for HbA1c  

was prepared by the International Federation of Clini-
cal Chemistry (IFCC) with DCCT aligned values.  This 
has resulted in a change of reporting units so that all 
results are traceable to the new standard and global 
comparison of HbA1c  results is possible. 
 

HbA1c results traceable to the new IFCC (International 
Federation of Clinical Chemistry & Laboratory Medi-
cine) reference method will be expressed as mmol/
mol of  unglycated  haemoglobin  rather than as % 
haemoglobin.  The relationship between the two units 
is expressed by the equation:  IFCC-HbA1c (mmol/mol)
=[DCCT-HbA1c(%)-2.15]x 10.929: 
 

A guide to the new values expressed  as mmol/mol is: 
 

 
 

The equivalent of the targets of 6.5% and 7.5% are 
48mmol/mol and 59 mmol/mol, with the non diabetic 
reference range of 4.0% to 6.0% being 20 mmol/mol 
and 42 mmol/mol.  Dual reporting for HbA1c will oc-
cur until 2011, from when only IFCC values will be re-
ported. 
 

 As with the current DCCT-aligned system, HbA1c re-
sults will be misleading in certain situations e.g. a vari-
ety of haematological conditions where there is ab-
normal red cell turnover, where there is an abnormal 
haemoglobin, and in some patients with renal or liver 
disease. 
 

Reference: 
Consensus statement on the worldwide standardisation of HbA1c meas-
urement.  Diabetologia; 2007:2042-2043. 
 

Breath hydrogen and methane test    
Home testing kits now available 
Breath hydrogen and methane testing is a simple and 
non-invasive technique that is used in diagnosing 
small intestinal bacterial overgrowth, lactose intoler-
ance and fructose intolerance. The intraluminal fer-

Current values % 
(DCCT) 

New values mmol/mol 
(IFCC) 

4.0 20 

5.0 31 

6.0 42 

6.5 48 

7.0 53 

7.5 59 

8.0 64 

9.0 75 

10.0 86 
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mentation of unabsorbed carbohydrate produces hy-
drogen and/or methane gases that readily diffuse into 
the portal circulation and are eventually exhaled. 
These gases are collected and measured according to 
the internationally recognised “Rome” protocol. 
 

Biolab is now pleased to be able to offer home testing 
kits that can be returned/posted back to Biolab for 
analysis. Patients should fast for at least 12 hours 
prior to the test and only drink water. 
 

Test fees using home testing kits are as follows (£35 
fee if test kit is not returned): 
 

Small Intestinal bacterial overgrowth  £77 
(using lactulose)  
Lactose intolerance     £44 
Fructose intolerance    £44 

 
Our breath hydrogen & methane test datasheet and 
sample report are available on request, or can be 
downloaded from  www.biolab.co.uk/gut.html. 

 
Ethanol Metabolism - The effects on laboratory 
test results 
A high proportion of the samples received by Biolab 
for health screening are from subjects who are experi-
encing the effects of chronic over-consumption of 
ethanol. Typically, serum gamma-glutamyl transferase 
activity is elevated after moderate to prolonged etha-
nol consumption. This does not actually indicate liver 
damage, but is due to hepatic enzyme induction and 
an increase in the permeability of the hepatocyte 
membrane, which allows the gamma-glutamyl trans-
ferase enzyme to leak from the hepatocyte into the 
extra-cellular fluid at a greater-than-normal rate. 
There is no observable effect on glutathione-S-
transferase activity, since glutathione conjugation is 
not directly involved in ethanol metabolism. Serum 
bile acids may be elevated if there is a developing cho-
lestatic component to the liver dysfunction. Alkaline 
phosphatase, which is a biliary tract enzyme, is usually 
found to have elevated serum activity somewhat after 
the elevation in serum bile acids and this suggests 
more severe cholestatic disease. With established 
chronic liver disease comes an elevation in serum 
bilirubin (suggesting the presence of obstructive cellu-
lar damage), but this is a late effect of alcoholic liver 
damage. Serum lactate dehydrogenase activity, while 
not specific for the liver, also rises with on-going hepa-
tocellular damage. The pattern of results can be less 
than simplistic, depending on the exact state of liver 
dysfunction or recovery at the time the sample is 
taken. 
 

An elevation in red cell superoxide dismutase (as a 
response to the development of oxidative stress) and 
depletion of intracellular glutathione can also be seen 
early on in the development of alcoholic liver damage. 
Vitamin levels, especially vitamin B1 and vitamin B6, 
are seen to fall. Paradoxically, we often observe a rise 
in serum vitamin A levels, which can be explained as 
the displacement of retinol from hepatic binding sites 
by ethanol and which can further contribute to on-
going liver damage. Magnesium and zinc also tend to 
be lost from the body via the urine. 
 
Chronic alcoholics have low serum total and nutri-
tional antioxidant activity (TAA) [1], but subjects in the 
earlier stages of alcoholic liver damage will still have 
values for these parameters that are within the refer-
ence interval. TAA can still be a useful test if applied 
sequentially over a period of months, looking for a 
modest improvement in antioxidant activity with 
treatment.  In the same way, nutritional recovery 
from the effects of alcohol excess should be associ-
ated with an improvement in antioxidant enzyme 
status. 
 
Nutritional biochemical monitoring of the damaging 
effects of excess alcohol consumption can help both 
the patient and the physician to appreciate the patho-
logical process that is taking place and to take reme-
dial action to avoid the establishment of alcoholic liver 
disease. 
 

This is an extract from our test datasheet that can be 
downloaded from www.biolab.co.uk/docs/ethmet.pdf 
or is available on request 
 
Our Disease Related Test Profiles document includes 
an ‘Alcohol Excess’ panel.   A copy of this can be 
downloaded from www.biolab.co.uk/disprof.html, or 
is available on request. 

Reference 
Bobak M, Brunner E, Miller NJ, Skodova Z, Marmot M. Could antioxidants 
play a role in high rates of coronary heart disease in the Czech Republic? 
European Journal of Clinical Nutrition 1998;52:632-636. 

 

UPDATE - Trace element free blood collection 
tubes 
Biolab is now carrying out trace element analysis in an 
ultra-clean laboratory environment using positive-
pressure filtered air to prevent specimen contamina-
tion from dust.  This allows for the detection of many 
elements in the parts-per-trillion concentration range. 
 
However, this creates a greater requirement for con-
tamination control during specimen collection and 
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transport to provide a specimen that will give clinically 
useful results.  Most evacuated tubes for plasma or 
blood collection that are not specifically designed for 
trace element analysis contain additives that are con-
taminated with metals.  Gold top serum separator 
tubes and all syringes with black rubber seals are 
grossly contaminated with zinc and contain varying 
amounts of other metals.  All rubber stoppers, apart 
from those in the royal blue trace element vacuum 
tubes, have been shown to be a source of metals, 
which can be carried into the specimen by the punc-
turing needle. 
 

We now require the use of trace element-free potas-
sium EDTA tubes for whole blood collection for trace 
and toxic element analysis (navy blue top – BD Vacu-
tainer product code 368381).  We will no longer be 
supplying the older type of trace element free clotted 
blood tubes (also confusingly with a navy blue top 
stopper – BD Vacutainer product code 368380) - see 
figure 1. 
    

As a general precaution against contamination of the 
sample, when multiple blood samples are being col-
lected from a patient, the specimen for trace metal 
analysis should be collected first.  Once the phlebot-
omy needle has punctured another type of rubber 
stopper, it should not be used for trace element blood 
collection. 
 

Alcohol only should be used to swab the injection site.  
Iodine-containing disinfectants can also be a source of 
metals.   
 

Further details can be found in our datasheet covering 
this topic which is available on request, or can be 
downloaded from www.biolab.co.uk/docs/tracbot.pdf 

 
UPDATE - Vitamin D  
Vitamin D has become the focus of intense interest 
recently. It has long been known to play an important 
role in calcium metabolism and more recently has 
been found to have non-calcitropic functions.  Current 
research has implicated vitamin D deficiency as a risk 
factor in the  pathology of  at least 17 varieties of can-
cer, as well as heart disease, stroke, autoimmune dis-
ease, diabetes, depression, chronic pain, osteoporosis, 
muscle weakness, birth defects and other diseases. 
Recent research suggests that the lower limit for se-
rum 25-hydroxy vitamin D3, the functional indicator of  
vitamin D status, should be greater than the current 
25 nmol/l. It is generally agreed that the optimal level 
should be defined as >75 nmol/l. At this level com-
pared with 50nmol/l, a two-thirds greater calcium ab-
sorption efficiency, a one-third decrease in osteo-
porotic fracture risk, greater bone mineral density, 
and reduced rates of  bone resorption and loss are 
seen. 
 
At Biolab we measure the main form of vitamin D pro-
duced from sunlight, 25-hydroxy vitamin D3 and the 
minor dietary form, 25-hydroxy vitamin D2 by a fully 
validated HPLC method and we participate in the in-
ternational quality assurance scheme DEQAS.  
 
References: 
Am J Clin Nutr  2009;89:1092-8. 
Vitamindcouncil.org 
 

       Discontinued Replacements (either of these is acceptable) 

Fig 1.  Replacement Beckton Dickenson Vacutainer trace element free tubes 

O P P 
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UPDATE - Health Risk Profile 
 The Biolab Health Risk Profile is a group of nutrition-
related biochemistry tests that are produced on a non
-urgent basis. Interpretative comments, aimed primar-
ily at the requesting physician, are appended to the 
report. 
  
The profile covers serum vitamins and minerals, red 
cell membrane fatty acid levels, antioxidant enzymes, 
liver- and bone-related enzymes, serum proteins and 
blood HbA1c. We periodically re-arrange and re-select 
suitable analytes for inclusion in the profile, while try-
ing to keep it as economical as possible. 
  
Under vitamins we analyse A, C and E and also the 
carotenoids beta-carotene, lycopene and lutein.  With 
regard to vitamin A, we now find many subjects with 
high levels, reflecting the over-inclusion of retinol in 
multi- supplements and in mixed fatty acid prepara-
tions. Vitamin E and C deficiencies are still an occa-
sional problem, but probably less so now that the 
public is much better informed about the need to con-
sume a diet rich in these vitamins. The levels of caro-
tenoids in blood reflect the extent of their inclusion in 
the diet - carrots for carotene, tomatoes for lycopene 
and fresh vegetables for lutein - as well as the absorp-
tion of carotenoids from the gut. 
  
Under minerals we analyse zinc, copper, chromium, 
selenium and magnesium.  Zinc and magnesium defi-
ciencies remain the most common nutritional prob-
lems we encounter.  Our selenium analytical method 
has been much improved over the past year and the 
results, taken together with the glutathione peroxi-
dase isoenzyme activities which we now report, show 
that selenium deficiency is a less common finding in 
our patient population than was previously thought. 
 

We also measure red cell fatty acids as a reliable indi-
cator of omega-6 and omega-3 series fatty acid defi-
ciencies, which are very common in our patient popu-
lation. 
 
 Antioxidant enzyme activities are induced by oxida-
tive stress and can be expected to rise in response to 
conditions that induce oxidative stress.  These en-
zymes have activities that are below normal where 
there are co-factor deficiencies (e.g. copper for super-
oxide dismutase, selenium for glutathione peroxi-
dase).  Paraoxonase is an antioxidant enzyme, carried 
on HDL, whose activity helps to explain the some of 
the unaccounted anti-atherosclerotic activity of HDL.  
Paraoxonase activity measurements were recently 

added to Health Risk Profile reports. 
  
Other enzymes measured reflect bone or hepatic 
function (or both, as is the case for alkaline phos-
phatase).  TRAP is measured as a marker of osteoclas-
tic activity.  Prostatic acid phosphatase activity (PAP) is 
measured as a marker of prostate tissue proliferation 
-  and, given the current feelings about prostate-
specific antigen measurement,  we are glad we have 
kept this measurement going over the years.  Lactate 
dehydrogenase is used as a non-specific marker of 
tissue damage, but usually reflects hepatocellular 
damage, bile acid measurement and gamma-glutamyl 
transferase activity reflect hepatic dysfunction - cho-
lestatic dysfunction in the case of bile acids and in-
creased hepatocellular permeability in the case of 
gamma-GT.  Glutathione-S-transferase (GST) activity 
increases with hepatocellular microsomal enzyme in-
duction, primarily reflecting drug intake, both thera-
peutic and recreational. 
  
Serum albumin can be used in the general assessment 
of nutritional status, protein loss, hydration and liver 
disease.  Albumin levels also fall as part of the acute 
phase response (inflammation).  Serum globulin levels 
reflect immunoglobulin synthesis and hence antibody 
production and hepatic dysfunction.  Serum C-reactive 
protein levels also reflect inflammation and the acute 
phase response, but CRP is now also regarded as an 
independent risk factor for the development of 
atheroslcerotic disease. 
  
HbA1c (glycosylated haemoglobin) levels, as described 
earlier, reflect the control of blood glucose over the 
previous 60 days and hence act as a marker for the 
risk of developing diabetes mellitus.  We have recently 
updated our method for measuring HbA1c  and the 
values we report are formatted in accordance with 
the current international recommendations. 
 

www.biolab.co.uk          Page 6 



Biolab Medical Unit  

9 Weymouth Street, London W1W 6DB, UK  Tel: 020-7636 5959/5905  Fax: 020-7580 3910 

E-mail: info@biolab.co.uk  Internet:  www.biolab.co.uk 
 

Contact details update & information request 

We would be extremely grateful if you would take a few minutes to provide us with up to date contact details for yourself 
and your practice.   

This information will never be disclosed to any third parties and will be used solely for the purpose of reporting results and 
informing you of developments at Biolab (Biolab newsletters, test updates and workshop announcements). 

If you would rather send this information by E-mail please address to info@biolab.co.uk, type Contact update in the subject 
line and add your contact details to the message. 

 

Title, forename and surname: _______________________________________________________ 
 

Practice name (if applicable): _______________________________________________________ 
 

First line of address:  _______________________________________________________ 
 

Second line of address:  _______________________________________________________ 
 

Town:    _______________________________ Postcode:   _________________________ 
 

Telephone number:  _______________________________   Fax number:  ________________________ 
 

E-mail address:  _______________________________________________________ 
 

Web site:  _______________________________________________________ 
 

 
Please send me by post             or  E-mail             (tick as appropriate): 

 
An up to date copy of the Biolab laboratory guide  (also available on-line at  www.biolab.co.uk/datashet.html) 

 

A list of Biolab workshop recordings (also available on-line at  www.biolab.co.uk/docs/wshopcd.pdf) 
 

Biolab pathology request forms                            Hair analysis request forms 
 

Workshop (5th September 2009, London) programme & application form 
 
Gut permeability profile datasheet and sample report 
 
Blood D-lactate datasheet 
 
Breath hydrogen & methane test datasheet, home testing instructions & sample report 
 
Ethanol metabolism datasheet 
 
Disease related Biolab test recommendations list 
 
Trace element free blood collection tubes datasheet             Please call me to discuss my requirements 
 
Vitamin D test datasheet and sample report                     Please remove my details from the Biolab  
                mailing list. 
Health Risk Profile test datasheet and sample report   
 

If you require any further information or test kits please contact us directly or provide details overleaf. 

mailto:info@biolab.co.uk
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http://www.biolab.co.uk/docs/wshopcd.pdf

