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i ABSTRACT |
i

A method |a deacribed- for the enzymatic analysis of blood L-lactic acid. The
method in based on existing methods, but-incorporates certain unique features which
- -permit a rapid and precise analysin of a Iarge number of samples. One of the more - -
important features is the use of a simplified procedure for correcting the problematic
drift of the unatable reaction mixture. In addition, conditions for the enzymatic
activity were established which facilitate complete oxidation of lactate in 30 to
S 35 minutes. - A comparative analysis of several blood filtrates, using the present
Lie il es ao- . method versus & well-known chemical method, as well as recovery analyses using the
: two methods, establishes the validity of the present test aystom.

This technical documentary report has been reviewed and is approved.

ROBERT B. PAYW’ coemorme
Colonel, USAF, MSC : :
Chief, Operations Division .




RAPID, ACCURATE ANALYSIS OF BLOOD LACTATE

1. INTRODUCTION

On the basis of numerous reports within
recent years, the rather time-consuming and
nonspecific analysis of lnctic acid by so-called
chemical methods has been virtually replaced
by enzymatic methods (1-8). While these re-
ports clearly establish the general preference
of the enzymatic method, methodologic dif-
ferences between them indicate that no con-
ventional or widely uccepted procedure has been
established. Thus, there does not seem to be
a preferred protein precipitant, pyruvate-trap-
ping agent, end product (DPNH, dye), correc-
tion for an unstable reagent blank, pH of
reaction mixture, nor optimum concentration
of the various reactants. Olson (7) recently
reported the optimum conditions for an en-
zymatic method, but certain aspects of the
method seem worthy of further consideration
and perhaps modification.

The present report deseribes an enzymatic
method which combines certain features of
existing methods and introduces innovations to
form n simplificd, rapid, and accurate measure
of blood Iactate. The analysis of 24 blood
sumples, in duplicate, and with an approprinte
number of blunks and calibration standards, can
be readily accomplished in four hours.

2, METHODNS
Solutions, reagents, etc.

Glycine-hydrazine buffer. A liter of pH 9.0
buffer was prepared by first dissolving 37.6
© gm. of glycine in approximately 800 ml, of dis-
tilled water. After adding 13.6 ml. of hydrazine
(1.011 sp. gr., 956%), the solution was thorough-
ly mixed and the pH adjusted to 9.0 with 2,6 N
sodium hydroxide. This buffer contains 0.6 M
glycine and 0.4 M hydrazine when diluted to
1 liter with distilled water, and is stable for

Received for publication on § April 1068,

at lenst two weeks when stored under refrigera-
tion, ‘

Luctic dehydrogenase. An ammonium sul-
fate suspension of crystalline muscle lactic
dehydrogenuse (41.8 mg. enzyme protein per
milliliter, 61.4 units per milligram) was diluted
1:56 with distilled water. While the dilute prep-
aration will retain its activity for several
weeks when stored in a refrigerator, a volume
in slight excess to that required for the day
was prepared.

Diphosphopyridine nucleotide. A 30 mg./
ml. solution of DPN was prepared fresh each
day.

L-Lactic acid. A 409 stock sodium lactate
solution was standardized by chemical analysis
(9) using recrystallized lithium lactate atanc-
ards. An intermediate standard was prepared
from the stock solution which contained 2.00
myg. L-lactic acid per milliliter. A set of five
culibration standards, ranging from 10 to
60 my. per 100 ml, was prepared at frequent
intervals from the intermedinte standard.

p-Hydroxydiphenyl reagent. p-Hydrox-
ydipheny! (1.6 gm.) was dissolved in 5%
NaOH (10 ml.) and diluted to 100 ml. with
distilled water. This reagent will remain stable
for several wecks when stored in an amber
bottle and refrigerated.

Cupric sulfate (4% and 209%).
Caletum hydroxide (powder).
Sodium hydroxide (2.6 N).
Sulfuric acid (concentrated).
Perchloric acid (6% w/v).
Trickloroacetic acid (10% w/v).

Proparation of protein-free filirates

Three methods for the collection of blood
were examined. The first method consisted

1
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of wllowing approximately 3.0 ml, of dog blood
to flow from a femoral arterial cutheter directly
into a weighed test tube containing 6.0 ml. of

10% trichloroacetic acid (TCA). The exact

volume of blood in the filtrate was then com-
puted on the basis of the weight of a precisely
measured 3.0 ml. volume of a representative
blood sample. In the second method, & 3.0 ml,
pipet was connected directly to the femoral
catheter, and the precise volume of bluod was
immediately added to 5.0 ml. of 109 TCA,
The third method consisted of drawing the
blood from the catheter with a syringe, trans-
ferring the blood to a test tube, and then
transferring a 3.0 ml, volume into 5.0 ml. of
109% TCA. Contents of all tubes were prompt-
ly and vigorously mixed and then centrifuged
for 20 minutes at 3,000 r.p.m.

A limited number of filtrates were prepared,
using an equal volume of blood and 6%¢. perchlo-
ric acid (PCA). The acidified samples were
centrifuged for 20 minutes at 3,000 r.p.m,,
decanted, and the supernatant centrifuged

again,

TCA mixtures of the previously mentioned
lactate calibration standards were freshly pre-
pared according to the -procedure described
above. The . procedural blank congisted of
adding 3.0 ml. of distilled water to either 5.0 ml.
of 107 TCA or 3,0 ml. 6% PCA.

Enzymatic annlysis of lactate

The method hercin described for the meas-
urement of blood lactate is similar to the
procedural instructions supplied with the Boeh-
ringer Test Combination (6). It consists of
adding 2.0 ml, of glycine-hydrazine buffer to
a series of test tubes, the number depending
on the number of specimens to be analyzed.
The first six sets of duplicate test tubes were
reserved for TCA filtrates representing 0
{blank), 10, 20, 30, 40, and 60 mg. L-lactic acid
per 100 ml. Because of o time limitation in
subsequent phase of the analysis, a maximum
of 26 blood samples, in duplicate, can be
processed at a time, In most cases, a 0.1 ml.
volume of the filtrate resulted in a lactate value
falling within the range of accuracy. However,
for samples suspected of having a lactate con-
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tent in excess of 60 mg, per 100 ml, it was
necessury to dilute the filtrate. Rather than
diluting the filtrate prior to the addition to
the buffer, we found it convenient to add
0.06 ml, of the blood filtrate and 0.056 ml. of
the blank filtrate to the buffer. The addition
of the latter was essential for the maintenance
of standard test conditions within the reaction
mixture, kKxactly 0.03 ml. of the dilute lactic

dehydrogenase (IL.DH) preparation was added -

to each tube, and the cuntents thoroughly
mixed. Up to this peint in the procedure, the
time factor for the addition of components was
not considered too critical. However, at a
precisely noted time, 0.2 ml. DPN was added
to the set of duplicate blanks, and thereafter
added consecutively to the remaining sets of
tubes at exactly 2-minute intervals, The re-
action mixture was again mixed and then
allowed to remain at room temperature (26° C.)
during the incubation interval. After the
lapse of precisely 60 minutes, optical density
reandings were obtained, using a Beckman model
DU spectrophotometer at a wavelength of
340 mpu. and a slit of 0.3 mm. The 60-minute
incubation period was easily maintained for
all samples with the allowance of the 2-minute
interval between, for the filling of cuvettes
and the reading and recording of optical density
values. One-half (0.5) ml. silica cuvettes,
10 mm. light path, were used and all samples
were read against distilled water,

For the caleulation of luctate concentration,
the average optical density of the blank was
subtracted from all other optical density values,
The calibration curve was constructed from the
net absorbance values of the standard lactate
filtrates, and the apparent lactate concentra-
tion of the blood filtrate was read off directly
as milligrams of lactic acid per 100 ml. blood.

The true lactic acid content was then ob-

tained by multiplying the apparent value by . -

a factor determined by the following equation:

(V;'W-F) + V,
Factor = — - ————
Vi+ VY,

where V, is the volume of blood added to TCA
(3.0 ml.), V. is the volume of TCA (5.0 ml.),
W is the weight of 1.0 ml. blood, and F is the
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" than the reférence (water)

liquid fraction of blood. Assuming & normal
weight of 1,06 gm./ml, and a blood water frac-
tion of 80%, the factor becomes 0.942,

The analytic procedure, described uabove,

- was also carried .out—a double volume of each

component being used, in an attempt to
eliminate the use of micropipets and micro-
cuvettes:

('nlurlmetric (themlutl) analysis of Iuctntc

A slight modxflmtum of the Burkcr and
Stimmerson mdhud 9) wam used as the basis

-for wasessing the ])(‘l formzm‘(c of the enzymatic

method. The mudlfwutmn consisted of placing
0.6 ml. of the 'l‘( A° flltrme in a 16 ml conical
centrifuge tube uml uddmg 1.0 ml, 209 CuSO,
and. 8.4 ml. dmtllle(l wute Procedural blanks

“and u\llbrutmu Hlululurth (rvprtwcnhng 10, 20,
“ and 30 my. per 100, ml) .were procoqq(‘d with
“ench group’ of- ‘blood : flllrutm ‘und’ all samples -

were redd ugunwt thv prmuluml blank;
'3. thlll.'l‘h

lnstnbiliivl ui‘ reucliun mixture

'I‘he duta prcw(‘nted m‘flgurc 1 clenrly dem-
omtrute the need: for: u mrcful and continuous

‘control over thc reugent blunk ‘A typical blank
-obtained with the pre\mnt test’ system (curve a)

has-an lmtml murked ‘iherease in absarption,

' followed by a; sllght,‘bnt ‘progressive, increaye
,throughout thc remmmlcr .of - the . mculmtmn
While not qhown in fmuu 1, this rute:

permd

'ench Z minutes) was. mmntxgined throughout iy

scc(md 60- mmute mtervhl

That thm increnae in absorbnnce is DPN Y

-dependent is |llustruted ‘by “curve b, figure 1.

The omission of - LDll . from’ the renction mix-
with the nddltion of an: appropriate
volume of water, produced a'drift very similar
to that of the complete” mixture. - On‘the other

. hand, omission of DPN (curve ¢) .eaused the -

reaction mixture to have even leas absorption
'l‘hus. in order to
have a precise control over the side reaction
between DPN and the buffer (hydrazine) as

. well as over the enzymatic reaction, DPN

should be the activating component.
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The rates of DPNH formafiofl from stand- .

ard lnctate solutions, by use of the present test
system, are shown in figure 2. As might be
expected, DPNH formation was complete in a
shorter period of time at the lower lactate

3

o0

of “Llactater .
Carves a through “¢ represe nf, unlurmwly, luclutr -
concentrations of 0. 017‘1 0, 0.1’)8, 0.0537, 00716,vand,—'
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concentrations, KEven at the highest concen-
tration tested, however, the formation was
complete within 85 minutes. Stability of net
absorbunce values was maintained for the re-
mainder of the incubation period. From thése
data, it is apparent that absorbancy readings

* could be made as early as 36 minutes without

a loss in sensitivity or accuracy.

It is also appurent from the data in f igure 2

~ that linearity exists throughout the luctate

range tested,  Aa o coincidental finding, net

“optical density values of 0.100, 0.200, 0.300,

0.400, and 0.500 corresponded to 10, 20, 30, 40,

and 50 myg. Luctale per 100 ml,, respectively. .
CThe range of hictate concentration® could be

extended beyond the 50 mg., ¢ level, but &
slight loss of precision’ would result .owing to
the error of reading high optical density values.
For example; with the relationship of an in-
crease of 0.100 net O.D. units for each 10 my, ‘e
increment, and with n reagent blank absorption
of 0.2560, & sumple containing 60 my. % would
have an uncorrected 0.1, of 0.850.

Istublishment of method

A number of exploritory experiments were
cearried ont before the present test system was
established,  Various combinntions of molar
strength of the buffer (0.2 to 0.5 M), pH of
the buffer (9.0 to 10.0), nnd the pyruvate trap
(semicarbazide, hydrazine, and hydrazine sul-
fute) were tested. An attempt was made, also,
to use a smaller quantity of LDH and DEPN.

The use of & wenker buffer (0.2 M glycine,
0.2 M hydrazine) caused & reduced rate of
DPNH formation, which was attributed to the
increase in acidity of the reaction mixture re-
sulting from the addition of the acidified fil-
trate. The pH of the weuakly buffered reaction
mixture changed approximately 1.10 units,
whereas the pH of the reaction mixture con-
taining a stronger buffer (0.6 M glycine,
0.4 M hydrazine) fell only about 0.10 unit upon
the addition of the filtrate. Wherens the use
of a stronger buffer favored DPNH formation,
there was an increase in background absorption
due to the greater quantity of the trapping
agent used.

4

A more alkaline buffer (pH 10.0) caused
an additional increase in background absorption
and resulted in a slight reduction of net 0.D.
values,

Squimolar conéentrutiop of hydrazine and
hydrazine sulfate gave approximately the sume

background absorption, but both were less than .

thut obtained with semicarbazide. Additional
experimentation revenled:that 0.4 M hydrazine

. wis an adequate trap ,'f('nj pyruvate formed in

the in vitro oxidation of lactate, ns well as for
excessive amounts. of preformed _pyruvate.

The use of a more dilute ill)l‘I. pi‘ep.ti.ratipn'

(418 .mg. enzyme protein- per. milliliter) . re-
.sulted in a narrowing of. the ‘useful range of
- aecuracy; that is, the ‘ealibration curve was

o longer liniear beyond 40 mg. /% lnctate.

The use of & more dilute DPN. solution

(20 mg./ml.) reduced the background absorp-
tion and provided a linear calibration” curve
through 50 myg. ¢, which was slightly lower
than the curve obtained with a 30 mg./ml.
solution. An examination of the DPNH forma-
tion rate, however, indicated instability
throughout the incubation period. The forma-
tion proceeded similarly to that shown :in
figgure 2, but after renching the maximum value
within 20 te 356 minutes, a slight, but progres-
sive, loss of net absorbance resulted. This loss
was proportional to the concentration of lactate,
thereby accounting for the linear calibration

curve. Use of the higher concentration of DPN

prevenied the loss of net absorbance and ac-
counted for the slightly higher calibration
curve,

Calibration curves for standard lactate solu-
tions prepared in 10% TCA and 6% PCA are
shown in figure 3. While the standards shown
correspond to a blood lactate range of 10 to
50 mg. %, the lactate concentration is ex-
pressed as micromoles per milliliter of reaction
mixture since the proportion of acid:sample is
different for the two types of filtrates, It is
readily apparent that higher net 0.D. values
were obtained with PCA filtrates. This dif-
ference in response was due solely to the great-
er dilution of the sample with TCA. When
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Calibration curee:  Lactute conecntrations of 10,

20, 30, 40, and S0 mg./ 1o ml, dileted 3:5 with 104
TCA (x- x) or 120 aweith 640 PCA (o .0).

expressed as micromoles of lactate per milliliter
of reaction mixture, the two types of filtrates
gave an identieal culibration curve. )

Enzymatic vs, chemical analyses

In comparing the performance characteris-
tics of the present enzymatic method with the
Burker and Summerson chemical method, con-
sideration was first given to the ealibration
curves obtained by the two methods.  Accord-
ing to typical calibration curves given in
figure 4, the enzymalic method (curve b)
covers a wider range of blood lactate. Linearity
censes beyond 30 mg. 47 with the chemical
method (curve #), whercas it extends to
50 mg. ¢ with the enzymatic method. If, on
the other hand, the calibration curves had been
expressed in terms of micrograms per milliliter
of test solution, rather than ax milligrams
pereent, it would have been seen that the
chemical method was about nine times more
gensitive than the enzymatic method. Kor ex-
ample, an Q.D. of 0.360 by the chemical method
(20 mg. %) would correspond to 0.65 pg. per
milliliter of the concentrated H,S0, solution,
whereas an identical 0.1, by the enzymatic
method would require 5.67 pg. lactate per mil-

24

liliter of reaction mixture (36 mg. ).

The recovery of L-lactate added to whole
blood, as measured by the chemical and en-
zymatic methods, is illustrated in figure 5.
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FIGURE 4

Calibration curves for-chemical :(curve u) and en-
zymutic (curve b} methods,
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FIGURE b

- Recovery of lactate by cnzpmatic (curve a) and
chemical (curve h) methads.

The two methods not only agreed as to the
initinl level of blood lactate, but they also
indicated an approximate 100%i recovery of
added lactate in all cases.

The results obtained from the comparative
analysis of 24 samples of normal dog blood by
the chemical and enzymatic methods are pre-
sented in table I. The mean value obtained by
the chemical method was 2.4 higher than
that obtained by the enzymatic method. A
statistical analysis of these data, however,

5
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Chemical vs. enzymatic analysis of
Wood filtrates

TARBLE 1

failed to establish this difference as significant.
The mean difference of 0.3 mg. ¥ did not
differ significantly from zero (P > .05).

Blood lactate’ (mu '/: )

Blood collection technics

Rlood |- - ——
- sample . ("hvml(ul -enzyme While not directly related to the estublish.
' Chemical | Enzyme difference ment or assessment of the present method,
) 8o . 02 the results iven in table II illustrate the im-
‘a Ra nq oh portance of blood collection technies. It is
K 01 03 Yy -readily apparent thut menningful lactate values
4 09 wh 04 can be obtained only if the blood is promptly
CoB R Bl I 0.7 added to the acid precipitant. The slight delay
2 :g‘i | o ‘l‘]‘ encountered in drawing the blood into a syringe,
PR '10:;1 : ma - o ~ with transfers into a test tube and a pipet prior
g Y Y S 04 . to ueidifieation, results in Inctate values which
10 1070 ] e N are substantially higher than the presumably
1 1.6 - 10,6, 10 “true” level. Innsmuch as collection methods
}“; 17 ::2 ::; -1 and 2 gave comparable results, the latter
11 l‘iN R o niethad was considered the most appropriate
T T & W BT 15 sinceit required less time and effort and would
16 166 152, . on - seem 1o have wider applieation.
1 15.9 16.0 0.1 .
. S e B 4. DISCUSSION
.“:,!l)' :f,': :;:: gg o In our attempt to replace the previously
) 17.4. 1.5 o1 employed Barker and Summerson method with
o we. | oz 0.5 an.enzymatic method, we were unable to obtain
= 246 .26.0 -1 the required: performance characteristics with
Menn’ s 150 03 -existing ‘methodd. Qur specific need was to .
: -have o method precise enough to mensure small
. _ chung‘o% in blood lactate concentration (e.g.,
AT v vy brain A-V. difference), yet practical enough to
L lAl}Llﬁ.‘ll -permit the analysis of u ruther lurge number
. - Blood collection. technics:. “of samples on o routine basis.
' Bluo d S "“ﬂﬂdil'fﬁfﬂtc (mg. b )‘ _The one factor which has hindered a rapid
- samiple. | concm Lnnmmn e conéction .. mld ])rel'l*ie measurement is the instability of
S B methnd 15 muthod Pl methud 3 the reaction mixture. Under the present test
o . — e wnditiom. a drift of 0.001 0.D. units each
s _.~‘/15;4_"f 146 207 "2 minutes would cause an error of about
2; i:g .| ;2(‘) . 'f;’g - 0.5t mg.~ % over a 10-minute period. While
v e : .um. T e e ‘thefneed for_having a procedural blunk with
b e | 1887 R *euch‘ set or series. of determinations ‘has been
Te 164, " 185, T mentmned by other investigators, a limit as .
T T 180T RLXN e to the size of the set or series has not ap-
' g }gfl’ o -;“}g'g.»', O . purently ‘been eqtabhshed For example, in-
'\_“ 10 11 a1 o stru ti ons whlch accompany a commercially
T Wax 7. o 21.6 A avmlable assay. kit (6) call for the absorbancy
T Yazg’ | a3 L e « “ofa’ series' of test. samples to be read against

_. "Samples 4-t0 12 .were not colleetd by -method 3..‘“‘.“"", by," .
this time, 1t was considered o fruitless approach.

6 .

S ) reagent blank, with the time after DPN ad-
- dition’ being exactly equal for test and blank




samples. When consideration is given to the
additional time required for the filling of
cuvettes, etc., the series of test samples must
necessarily be small (duplicate analysis of 1 to
2 specimens). Consequently, the reading of
_unknown and standard specimens against a
“true” procedural blank would require a number
of rengent blanks, and would, therefore, be
more time-consuming and necessitute the use
tof. more glassware and expensive reagents.

. The use of u stable mediu, such as distilled

:'\'vuter. as the reference for all blank and test
“.absorbancy readings is not novel,
- specifically indicated, Olson (7)
- utilized- such n'system. The present ‘method,"
. however, provides a suitable correction factor. .
which does not necessitate multiple absorbancy -
readings of the sume sample with the subse-

- quent use of a formula for computing the net

ubqorbuuce

A seemingly more important difference be-

. tween the present method and that of Olson

is that the lntter method utilizes the addition

of LDH, rather than DPN, as the ucti\mtm’
for the test system. While the addition of
either component would serve to activate: the '
" system, there is good reason to believe-that.a.
better control over the drift factor would.be
obtained by using DPN as the final additive..
The present resuits clearly demonstrate-that
the addition of LDH caused neither un im-"
mediate increase in absorbancy of the buffer
nor a progressive increase over the following

_While-not , -
uppurently‘ :

,..equullv ‘effective
_-agent, but the hydrazine was found to produce
- less background absorption.

feasible. The use of a single reagent would
eliminate a time-consuming and delicate
pipetting step (i.e., 0.03 ml, I.DH).

For several reasons, the use of the
0.6 M glycine-0.4 M hydrazine buffer at a pH
of 9.0, as recommended by the enzyme kit
method, seemed superior to the more alkaline
(pH 10.0) and weaker (0.2 M) buffer (glycine-
semicarbazide) recommended by Olson. From
a practical standpoint, the use of a stronger
buffer permits the direct use of acid filtrates.
In sharp contrast, Olson recommends that the
filtrate be carefully adjusted to pH 10.0 prior
to being added to the buffer. Thus, the use
of ‘a stronger buffer eliminates a time-consum-
ing procedural step. A pH 9.0 buffer was

“welected primarily because it gave less back-
ground- absorption than the pH 10.0 buffer.

Likéwise, hydrazme and semicarbazide seemed
as the pyruvate-trapping

"The enzyme protein concentration recom-

: V-memled by Olson was found necessary with the
-.presént  test system. This factor, however,
.depends on the purity and activity of the

“ preparation and should, thus, be experimentally

-established for each preparation. For example,

- the enzyme suspension furnished with the
__ABoehrmger test kit differed greatly from the
" preparation obtained from another commercial

. source. Based on the concentration of enzyme
:";protem per milliliter, the kit preparation is

- a-more dense suspension and apparently has

60-minute incubation period. On the other -,

hand, the addition of DPN to the buffer

produced an initial and final absorbance similar

to that found for the complete reaction mixture.

Thus, the use of Olson's method would seem to,

require a careful control of time over two

experimental periods—that is, the period be-
tween DPN and LDH additions, as well as
the 60- or 120-minute interval followmg .the .
addition of LDH.

The addition of LDH prior to DPN seems
desirable for still another reason. Since the
addition of LDH to the buffer resulted in a
completely stable mixture, consolidation of

.

-an activity about five times that of the other

commercially obtained preparation. According-

; ly, the kit method requires only about 0.026 mg.

enzyme protein per milliliter of reaction mix-
ture, whereas the present method requires

’ _0.12 mg. per milliliter of reaction mixture.

these two reagents into a single solution is .

“could lead to erroneous results,

The present test system utilizes more DPN
per milliliter of reaction mixture than other
enzymatic methods. A lesser amount could

" be used with only a slight loss in sensitivity

and without an apparent loss in accuracy. How-
ever, failure to obtain a stabilized DPNH con-
centration at the end of the incubation interval
In this con-
nection, Olson reported that maximum DPNH
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formation oecurred after 1 hour at 40° C. and
after 2 hours at 26° C. An examination of the
data upon which these conclusions were drawn,
however, indicates that stability was not ap-
parent at either temperature. Net absorption
was continuing to increase after 2 hours at

“the lower temperature and appeared to be de-

creasing after 1 hour at the higher tempera-
fure.  According to our observations, a grenter
quantity of DPN seems indieated for Olson’s
met hod.

The present study also establishes the use-
fulness of TCA filtrates. This factor seemed
worthy of investigntion since other ultraviolet- -
enzymatic lnctate methods employ perehloric
acid filtrates. The closely allied dye method of
Friedland and Dietrich (8), however, utilizes
TCA. Our interest in the preferentinl use of
TCA was stimuluted by two factors, First, the
yield and cluvity of PCA filtrates left much
to be desired.  Second, since other variables
in our test battery were being analyzed from -
TCA filtrates, the preparation and use of a
singrle filtrate for all analyses was desirable.

In termys of performance charncteristics,
the present method seems to offer several
advantages  over other cnzymatic methods,
With the elimination of certain provedural steps

and the use of semimicro pipets and cuvettes,
analyses muy be carried out in a shorter period
of time and with greater ease. This gain in
simplicity is accomplished without a loss in
precision,  Further, the rather simple meuans
employed for the drift correction would seem
to provide a more realistic correction than that
obtained by making multiple absorbancy read-
ings of all blank and test samples or by using
several reagent blanks,  Also worthy of special
note is the early plateau of net absorption
villnes achieved with the present method, Olson
reported that an incubation period of 2 hours
at 267 €, was required for the complete oxida-
tion of 0.2 oM. or less of L-lactate. Since the

50 mg. ¢ lactate standard herein reported

would correspond to 0.21 .M, of the L-lactate
in the reaction mixture, and since the oxidation
was complete within 356 minutes, it is apparent
that the present test system achieves complete
oxidution in less than one-third the time re-
quired by Olson’s method,

Recovery data indicate that the described
test system is a sensitive and reproducible
method.  Further, the comparative analysis
of several blood filtrates by a  well-known
chemical method versus the enzymatic method

_establishes the accuracy of the latter.
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