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significant B,, deficiency is low in the
set of sera submitted for assay. the
proportion of falsely low values to truly
low values will be high, ¢f., eg. El-
wood et al. 19) and Pierce and Hillman
(10). If the sera come from a clinical
setting where the assay 1s not request-
ed unless there 18 some reasonable
hematological or neurological evidence
of B,, deficiency, one would expect a
much lower fraction of falsely low val-
ues.

We conclude that the "improved” vi-
tamin B,; assay kits will yield an
increased proportion of clinically unex-
plained low results for serum B..

It seems prudent for scientific and
economic reasons to measure serum
vitamin B;; only in patients who have
hematological or neurological findings
that suggest a reasonable probability
of vitamin B,, deficiency. Measuring
serum B, as a screening test in the
anemic or the genatric population will
result in a high proportion of low val-
ues that cannot be correlated with clin-
ical disease.
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Storage of Hydrogen Breath-Test
Samples In Plastic Syringes

To the Editor:

The measurement of trace quantities
of hydrogen (H,) in expired air is the
basis for various tests of carbohydrate
absorption, intestinal trausit time, and
bacterial overgrowth (/). The amount
of gas sample injected into the analyti-
cal instruments varies from 2 (2) to 30
mlL (3). H, being the most diffusable of
all gases, the procedures for storing
breath samples before analysis are 1m-
portant. Foil gas-envelopes (4, 5}, rub-
ber-stoppered glass tubes (6, 7, Teflon-
lined glass-tight (Hamilton) syringes
(5), and disposable plastic syringes (8)
have been used. In the foil bags, the
concentration of H, remained stable
for 47 days (5), and was constant in the
Vacutainer® Tubes (Becton Dickinson,
Rutherford, NJ 07070) for as long as
three weeks (6). The advisability of
using glass tubes has recently been
questioned by .Jensen et al. (9), who
observed contamination of silicone-
coated Vacutainer Tuber with volatile
reducing gases. This has been con-
firmed in our laboratory (B Caballero:
unpublished observations) Plastic sy-
ringes would appear to be a useful
alternative when storage of large sam-
ple volumes is required, Perman et al.
(8) having found no loss of H, concen-
tration in gas stored in plastic syringes
over a 12-h period. Because more
breath analysis tests are being used in
population surveys and field studies
(10, 11, we undertook to examine the
limits of storage of gas samples in
plastic, disposable 60-mL synnges.

The syringes had a luer-lock adapter
(Monoject®; Sherwood Medical, St.

Louis, MO 63103), to which was tightly
screwed a plastic three-way stopcock
(Medex, Inc., Hilliard, OH 43026). We
used two gas mixtures: 100 uL of H,
per liter of N, (Scotty Gas I, Supelco,
Bellefonte, PA 16823), and 97 uL of H,
per liter of room air (L'l Squirt; Ideal
Gas Products, Edison, NJ 08818). The
H, concentration in gas samples was
determined with a MicroLyzer Model
12 gas chromatograph (Quintron In-
struments, Milwaukee, W1 53215), cal-
ibrated with the respective standard
gas (3).

To determine the stability of gas
content, we filled four svringes to a 60-
mL volume with the 100 uL/L. gas
standard and four additional syringes
with JO mL of the same reference stan-
dard diluted to 60 mL with room air.
Twelve hours later, we mixed the undi-
luted gas standard with an equal vol-
ume of room air, and analyzed the gas
content from all of the syringes. The
mean (* SD) H, content of the pre-
diluted and stored samples was 50 =
1.4 pL/L, of the stored and subsequent-
ly diluted samples 51 = 1.0 ul/L.
These observations confirm the find-
ings of Perman et al. (8) for 12-h stor-
age.

We next placed duplicate samples of
the undiluted 100 uL/L gas standard
and of serial dilutions of the standard
with room air to form 50, 25, and 12.5
wL/L concentrations in syringes. One
set. of the [our syringes were analyzed
after 24 h and the other after 48 h. The
100 u /L standard decreased to 97 and
94 ul/L after the respective intervals.
At the two greatest dilutions, a change
of only 1 uL/l. was detectable at each
interval. Finally, we determined the
elfect of five days of storage. The 97 uL/
L gas standard and a breath sample
containing 21 uL of H, per liter were
each placed into 20 syringes, and four
syringes of each mixture were chosen
without conscious bias for analysis at
each 24-h interval. With both gases, H,
concentrations decreased by about 4%
per day (Table 1).

In field studies, or clinical settings in
which the test is performed away from
an analytical laboratory, it may not be

Table 1. Stablility of Hydrogen
Concentration In Samples
Stored In Plastic Syringes

Stor- Measured H, concn, ulL®
age,
h Std. gas mixture Expired alr
0 97 (100) 21.5 + 0.5 (100)

24 97.0 =05 (97)
48 88.2 = 0.9 (91)
72 832+ 05 (86)
96 79.7 = 05 (82) 18.0 = 0.8 (84)
120 77.7 + 0.5 (80) 17.0 £ 0.5 (79)

*Mean + SD ol lour samples. Percentage of
initlal concentration is given in parentheses.

21.2 = 0.5 (100)
202 + 0.5 (94)
19.7 = 0.5 (92)
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possible to analyze breath samples im-
mediately. At sea level in a temperate
environment, the loss of gas samples
stored 1n plastic synnges fitted with
three-way stopcocks 1s negligible at 12
h, about 1 uL/L per day for each 25 uLv
L of initial concentration. For the
breath-test diagnosis based on a crite-
rion of a predetermined increase in
breath H, concentration above base-
line, e.g.,, < 20 ul/L, the decline in
diagnostic sensitivity over 48 h would
be minimal. If more sophisticated
quantification of H; excretion, such as
integration under the discontinuous
curve of H, concentration (5), is de-
sired, nomograms can be constructed
to correct samples to their initial con-
centrations, bearing in mind that the
rate of H, diffusion in a given locality
would be influenced by ambient tem-
perature and altitude.

We conclude that plastic syringes
fitted with three-way stopcocks are not
hermetically “gas-tight,” but they do
maintain the concentration of H, suffi-
ciently constant to represent practical
vessels for the storage of breath-test
samples for periods of several days
before analysis.
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Effect ot Atypical Creatine Kinase
lsoenzymes and CK-BB on an
Immnunochemical CK-MB Assay

To the Editor:

Reportedly (1), the Roche Isomune
kit (Roche Diagnostics. Nutley, NJ
07110) for measuring ereatine kinase
(EC 2.7.3 2)1svenzyine MB (CK-MB) is
unaffected by the presence of isoen-
zyme BB. Recently the efficacy of this
procedure in the diagnosis of acute
myocardial infarct was demonstrated
(2), except for the eflect of the atypical
CK isoenzymes (the cathodic and anod-
ic CK 1soenzymes) With other immu-
nochemical procedures, these atypical
isoenzymes and tor) CK-BB will be
measured as CK-MB3. We have deter-
mined their effect on results for CK-
MB with the Roche procedure.

We measured CK 1soenzymes by use
of an agarose gel electrophoretic sys-
tem (Corning Medical, Medfield, MA
02052), 1in which the CK anodic isven-
zyme migrates between CK-MM and
CK-MB, and the cathodic CK isoen-
zyme mugrates cathodic to CK-MM.
These 1soenzymes were shown not to be
adenylate kinase (EC 2.7.4.3), because
they were not visible 1in the completed
electrophoretogram when creatine
phosphate was omtted {from the rea-
gent. The Roche kit was used to mea-
sure CK-MB and total CK.

CK-MB was measured in (a) six
samples containing CK-BB; (b) five
samples with the cathodic CK fraction,
three of which contained CK-BB and
one CK-MB; and (¢} four samples with
the anodic CK fraction; one contained
CK-MB (Table 1). In all samples, the
value for total CK was above normal;
50 U/L is the upper limit of nomal for
total CK.

Of the six specimens with CK-BB,
five contuined CK-MB. In these saum-
ples, although CK-BI3 was present in
relatively large propoitions, the results
for CK-MB were not substantially dif-
ferent from those obtiuned electropho-
retically. In a sample that contained
only CK-BB, no CK-MB was detected.
Ewvidently CK-BB will not contnbute
to the apparent CK-MB activity.

The cathodic CK activities in the
five samples ranged belween 8 and 30

" Na 1 1Q]0

Table 1. Effect of CK-BB and the
(Atypical) Anodic and Cathodic
CK Isoenzymes on Results (U/L)
with the Roche
Immunochemical CK-MB Assay

Immuno-
Electrophoresis the™
jcal:
Total CK CK-BB CK-MB CK-MB
194 16 - ~
186 11 a3 24
217 15 37 23
354 20 28 29
194 10 17 14
149 6 15 14
Samples with
cathodic
CK
66 8* - s =
105 30° S = =
176 164 4 21 11
247 144 10 - -
126 134 - - -
Samples with
anodic CK
82 28° = =~
179 32° = =
68 8° - -
116 9o 16 13

* Cathodic CK acty.
® Anodic CK acty

U/L. Our results indicate that samples
containing the cathodic CK band and
those with both the cathodic CK and
CK-BB will not be detected as CK-MB.
In the sample with cathodic CK, CK-
MB, and CK-BB, abnormal results for
CK-MB were obtained immunochemi-
cally and electrophoretically.

The anodic CK activities in the four
samples ranged between 8 and 32 U/L.
In the three samples with only the
anodic CK fraction, no CK-MB was
detected In the sample with CK-MB in
addition to the anodic CK fraction,
results for CK-MB were sumilar by
both the immunochemical and electro-
phoretic procedures.

The anodic and cathodic 1soenzymes
are not inhibited by antibodies to the
M component; thus with most immu-
nochemical procedures these isoen-
zymes will be measured as CK-MIB. In
the Roche kit a double-antibody sys-
tem is used that avoids these potential
interferences. The procedure involves
addition of antibody to CK-M to two
tubes containing serum, allowing them
to stand at room temperature, Lhen
adding donkey antigoet [gG to one
tube to precipitate the M-subunit-anti-
body complexes. CK activity in both
tubes 1s then measured and related to
CK-MB activity. The CK activity in
the tube to which the second antibody
was not added is due to the B activity
of CK-MB, CK-BB, adenylate kinase,
or to the cathodic and anodic CK isoen-
zymes. CK activity from the supernate
in the second tube 13 due to CK-BB,



