NEW POSSIBILITIES IN THE STUDY OF THIAMINE METABOLISM
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The only widely-used methods of studying the thiamine metabolism in the system up to the present time
are determinations of its concentration in the urine and blood under ponsal conditions or under various loads of
thiamine. The method of detesmining thiamine in the utine is already sufficiently well developed and satisfac-
tory in its sensitiviry, bat this cannot be sajd of the chemical methods of determining thiamine in blood and bedy
fluid. In view of the Jow conccatration of thiamine in the blood, quantities of blood which can only be obtiined
by venipuncture are required for its determination. In the case of cerebrospinal fluid, the amount of it obtained
for investigation is sametimes clearly inadequate {3, 6, 7). The determination of thiamine in blood serum is even
worse, Even with the development of a micromeihiod for thc determinarion of thiamine in blood and its constiu=
ents, authoss (Barch and others) who used special models of microfluorophotometers reached the conclusion that
existing fluorophotometric methods of determining thiamine are of lintle use in studying the blood serum [9).

We used the principle of luminescent analy:is, fist suggested by S. K. Rozental for the deterinination of adrepa-
line in the blood [4, 5] and which consists of obtaining a fluorescent ring at the point of coatact between the so=
iution under study and the corresponding reagent, and worked out on this basis 2 method for determining thiamine
in aqueous sclutions, perfusing flaids and blood. Our method permit the determination of the presence of thia-
mine at conceatrations of 0.001 gammas per 1 m1f2}. The substance of the inethod consists in carefully insent-
ing an alkaline solutice of posassium ferricyanide with a Pasteur pipette [1 m] of 27K, Fe (CN)4 per 9 ml of 30%
NaOH] under th proiein-free filtrate uodes investigation in a namow centrifuge or Uhlenhuth test tube and the
test tube is immediately examined in 2 namow converging horizontal bundle of ultraviolet rays 4] fox the pre-
sence of 2 fluorescent ring at the point of contact between the solution under investigation and the alkaline solm-
ticn of potassium ferricyanide. The ring is still apparent when there is 0,001 sg of thiamine present per 1 ml of
solution. Cocasboxylase,® which givesa flborescing thiochrome pyrophosphate, is determined with like sensitivity
by this method if the pure thiamine found in the cocarboxylase is taken into comsideration. Thus, without pre~
liminary enzyme action [1}, the method makes it possible to determine the total thiamine in blcod immediately.
We tried to use our method to obtain an idea of the flucmations of the thiamine content of blood after the ad-
ministzation of thiamine into the system by different mears. *Thiamine curves” were obtained which can be
used widely for the stody of the dynamics of thiamine metabolism, by analogy with the sugar curves,

EXPERIMENTAL METHODS

To determine the thiamine conteat, 0.3 ml of 0.01 N HC1 solution is poured into the centrifuge test tubes,
then 0.2 ml of blood taken from the fingenip is poured in the sarne place by a micropipette. The blood s takes

The prepatatioa was prepared and submitied for study by the All-Unioa Vitamin lostitute for Scieatific Re~
search,



fn the moming the first Wme, before the system 18 Joaded with thiamine, then ia a number of other ten twbes
varfows lengths of time after Yoading. Then 0.5 nil of 20% trichloroacctic acid solution s added to each tex tube.
The contents of the test twbes are mixed well and the tost tubes are centrifuged at 2000-3000 M for 10 minwes.
Slightly over 8.8 m1l of a transparent centrifugate fs obtained, which is subjccted to analyzls (diluticn 1:5).

The analysis consists of the preparaticn of a definite seres of dilutions, beginning with 1:20 for the 1ot
before Joading and with 1:100 for most of the tesss after loading with thiamine. In view of such great diistioms,
aud alo doe to the fact that 0.2-0.3 m1 of the diluted solution of the protein-free infilrate is sufficient for the

deremination fself, 0.2 ml of blood i completely adequate to obtain all the necessary dilutions.
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Thiamine conceatration in the biood various leagths of
time after thiamine loading.

1) After intramuscular administration of 50 mg of Vit~
ammin B; to patieats with pulmonary tuberculosis; Z) the
same after intravenous administration to ope patient
with pulmonary tuberculosis; 3) the same to a healthy
peison; 4) afier giving 500 mg of Vitamin B, per os to
a healthy person; 5) after intramuscular administration
of 30 mg of cocarboxylase to a tuberculons patizot,
{Thiamine concentration in gamma-percents):

The technique of obtafaing the required diln-
tions {8] using automatic pipettes takes linle time
of itself. K is enough, for example, to.indicate that
not over 30-40 minutcs (preparation of ¢ilutions and
10 thiamine determinations) is required to cbtain &
“thiamine curve  if the time required for taking the
samples and sertling the proteins ix neglected. The
amount of thiamine in the sample uhder fnvestigation
in #gh is determined by multiplying the last dilution
at which the fluorescing thiochrome ring i still foond
by 0.1 (0,001 x 100). Fimt it is rzcessary to subtract
the dilution at which the Nuorescent ring Is formed
when pure alkaline solition is insented (control) from
the diluton which is found, Practically, it is conven~
ient to carry out the determination in the following
order: in the first test tubes of all the series of dilu-
tions is placed a layer of pure alkali; if no fluorese~
ing ring is present, which is found in the majority of
cases, alkaline potassium fesricyanide solution is
added to all the following test tubes until the dilution
fs found at which the fluorescent ring begins to dis-
appear. The dilution preceding this momeut 18 re-
corded for the calculation of the thiamipe concentrat
tion. If a fluorescent ring is formed with pure alkalt
in the first test tube of 2 aumber of dilutions, alkal
is added to the subsequent test tubes umtil this com-
trol” ring disappears, and then the additioa of the
alkaline potassium ferricyanide solution is begum.
I such cases the control dilutioa is subtracted befoee
calculating from the experiment. There i3 no need
to prepare another series of dilutions for the control,
since the fluorescing ring from pure alkali never ap-
pears at ditutions greater than these at which the ring
appears with alkaline ferricyanide, The thiamine
curves of two healthy persons have been smdied by
us, in one case with loading through the mouth with

500 mg of thiamin hydrochloride and in the other with intravenous adminisiiztion of 50 mg of Vitamin B;. Ako
investigated were the reactions of 3 patients with pulmonary tuberculosis to intravenous loading with 50 rog of
Vitamin By, who received phthivazide and of another soch patient, only after intramuscuiar administratioa of 30

mg of cocarboxylase.

The 4ata obtained, in the form of curves indicating the thiamine content of the blood, are shown in the

drawing.

Examination of the drawing draws atiention to the considerable difference in the initial rise of the curve
3t the same intravenous thiamine load cf a healthy persson and of patients with pulmonary tuberculosis, A distinct



differcnce 5 apparent in the duration of the hyperthiamine state 125 minutes after the thiamioe is givea, The
curve which is obtaincd with a load of a 10-Jold dose of thiamine by mouth differs sharply from the other curves
not oaly in the thiamine lovel of the blood but abo in i unique shape with two distinct peals. The presence
of such differcat curves already indicates that they can be used successfully to study the conditions of the ab-
soption of thiamine by tissues under variows physiological and pathological conditions of the system.

The data we obtained agree well with the data of a pumber of suthon who casniied out similar investiga-
tions by more complicated and laborious methods (10, 11},

The results of three cases of intravencus administration of thiamine to paticats with pulmanary tubercalosis
gave such close values that the curves can almosi be superimposed, vhich testifies to the good reproducibility
of the data obtaincd by this method.
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