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Recombinant Human Erythropoietin Administration Improves Thiamine
Content in Blood and Erythrocytes Transketolase Activity
in Pre-Dialyzed Patients

Podawanie rekombinowanej ludzkiej erytropoetyny (r-Hu EPO) poprawia zawarto$§¢ tiaminy
we krwi oraz aktywnos$¢ transketolazy w erytrocytach u chorych w okresie przeddializacyjnym

Recombinant human erythropoietin (r-Hu EPO) has proved to be effective in
correcting anemia of dialyzed patients. Since 1987 reports have been published
announcing the introduction of this hormone to the treatment of anemia in
pre-dialyzed patients, too (2, 6, 7, 8, 12, 13). Besides successful correction of
anemia no evidence of acceleration of the progression of renal failure has been
noted (2, 7, 8, 9). The question of whether r-Hu EPO can also correct metabolic
disturbances in predialzyed patients is to be answered. These metabolic
disturbances comprises, among others, the decrease in thiamine content in blood
and the deterioration of erythrocytes transketolase activity (ETKA) we desc-
ribed in another paper (11). However, as to the present we did not notice any
publication concerning the impact, of r-Hu EPO administration on thiamine
content in blood and on the ETKA.

The purpose of our study was therefore to determine the influence of r-Hu
EPO therapy in pre-dialyzed patients on thiamine level in plasma and
erythrocytes and on the ETKA. Additionally, we wanted to answer the question
if there was any parallel change in hematocrit index, thiamine level in blood and
the ETKA in patients we observed during r-Hu EPO therapy.

MATERIAL AND METHODS

Twenty normal persons and twelve patients with primary glomerulopathies in the final stage of
renal disease (ESRD) participated in the sutdy. (Table 1).

Serum iron levels and TIBC were found within normal limits. There were no signs and symptoms
of vitamin B, , and folic acid deficiency or aluminium intoxication. During the study all our patients
received ferrous sulphate supplementation (100 mg up to 2 times/day) intramuscularly of orally.
Thiamine hydrochloride amounting to 10-15 mg/day was given to the patients two months prior and
throughout the whole study.
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The whole study, lasting 20 weeks, comprised three periods; r-Hu EPO was given intravenously
or subcutaneously as depicted in Table 2.

Venous blood was drawn before and every fourth week up to the 20th week of r-Hu EPO therapy.
Thiamine in plasma and erythrocytes (free and total) was determined using fluorimetric method by
Blumand Markel (1). ETKA — was evaluated using the photocolorimetric method by Bruns (3)
modified by Dische (4). The hematocrit index and creatinine were measured using routine methods.
Statistical analysis was made using Student’s test —t for paired and independent groups.

RESULTS

The mean values of total and free thiamine in erythrocytes and plasma in
patients studied, were found significantly higher than those of normal persons
(Table 3,4). The mean free and total thiamine in erythrocytes raised significantly
during the i. v. period of study. After the next 12 weeks of s.c. r-Hu EPO
administration, the free and total thiamine content in erythrocytes showed
further increase (Table 3). It is worth to mention that this increase in free and
total thiamine content in erythrocytes holds true for all examined patients (Fig.
1 and 2).

Plasma levels of free thiamine increased significantly already in the fourth
week of r-Hu EPO administration and this amelioration of its content persisted
up to the completion of the study. On the other hand, plasma levels of total
thiamine did not change significantly after r-Hu EPO administration through the
study except in the 20th week when it rose distinctly (Table 4, Figs. 3 and 4).

ETKA in all pre-dialyzed patients, immediately before starting r-Hu EPO
treatment was found to be insignificantly lower than that in normal persons.
Similarly to thiamine in erythrocytes the ETK A increased significantly during
the i.v. period and this increase persisted up to the completion of study. This
increase took place in all patients studied (Table 5 and Fig. 5). Although this
increase in ETK A was remarkable it did not result in normalization of its value.

Hematocrit index in pre-dialyzed patients immediately before starting
r-Hu EPO treatment was found to be significantly lower than that in normal
persons. It rose significantly during the i.v. phase and persisted during the s.c.
phase. This increase was observed in all patients studied (Table 6 and Fig. 6).

DISCUSSION

Our study confirmed the reports of other authors as to the beneficial effect of
r-Hu EPO therapy on anemia in pre-dialyzed patients without deterioration of
renal function (7, 8, 9). Furthermore, our results showed that the correction of
anemia was associated with increase in free and total thiamine level in
erythrocytes and plasma, with concomitant rise in ETK A, independently of the
route of administration (i.v., or s.c.) and the dose of r-Hu EPO.

It is worth mentioning that thiamine is utilized as a co-factor for oxidation
of pyruvic acid and alfa-ketoglutaric acid in the TCA cycle and also as
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Table 1. Mean + SE)

Age Per Duration of ESRD
Groups of subject N (yefrs) Sex me/dl before enrolling
g in the study (years)
P
Normal persons 20 | 343 £205 |12 men 0.90 +0.04 -
8 women
Pre-dialyzed 2 men
ESRD pts 12 [ 43.0 +6.67 10 women 6.85 +0.53 42 +043
Table 2
. Therapy duration Dose Times Route of
Period of therapy (weeks) Ul/kg bw. in week administration
1 8 50 3 iv.
I 4 25 2 s.C.
1 8 25 1 s.C.

Table 3. Free (F) and total (T) erythrocytes thiamine (Th) levels (umol/l) and statistical evaluation in
normal persons and pre-dialyzed patients (PDP) before (mean + SE) and during 4, 8, 12, 16, 20 weeks of
r-Hu EPO treatment (mean values and mean differences between PDP and subsequent periods of study)

Groups FTh ) TTh )
Normal persons n=20 0.090+-0.009 <05 0.125+0.010 <05
PDP n=12 0.175+0.004 ’ 0.222+0.007 ’
PDP 0.175 0.222
r-Hu EPO 4 0.182+0.007 < 0.05 0.238+0.016 < 0.01
8 0.188+0.013 < 0.01 0.2494-0.027 < 0.001
12 0.191+0.016 < 0.001 0.259+0.037 < 0.001
16 0.195+0.020 < 0.001 0.2624+0.040 < 0.001
20 0.204 +0.029 < 0.001 0.267 +0.045 < 0.001

Table 4. Free (F) and total (T) plasma thiamine (Th) levels (umol/I) and statistical evaluation in normal
persons and pre-dialyzed patients (PDP) before (mean + SE) and during 4, 8, 12, 16, 20 weeks of r-Hu
EPO treatment (mean values and mean differences between PDP and subsequent periods of study)

Groups FTh p TTh P
Normal persons n=20 0.159+0.014 <03 0.2794+0.026 <06
PDP n=12 0.33540.007 ’ 0.407 +0.009 ’
PDP 0.335 0.407
r-Hu EPO 4 0.344 +0.009 < 0.02 0.408 +0.001 <08
8 0.348+0.013 < 0.02 0.411+0.004 <04
12 0.350+0.015 < 0.01 0.41540.008 <03
16 0.356+0.021 < 0.01 0.4204+0.013 < 0.1
20 0.358 +-0.023 < 0.01 0.424 +0.017 < 0.005
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Table 5. ETK A (umol/ml/min) in normal persons and PDP (mean+ SE) and during 4, 8, 12, 16, 20 weeks
of r-Hu EPO therapy (mean values and mean differences between PDP and subsequent periods of study)

Groups ETKA P
Normal persons n=20 2.39+0.10 <01
PDP n=12 1.53+0.10 ’
PDP 1.53
r-HuEPO 4 1.75+0.22 < 0.01
8 1.82+0.29 < 0.001
12 1.90+0.37 < 0.001
16 1.934+040 < 0.001
20 2.07+0.54 < 0.001

Table 6. Hematocrit index in normal persons and PDP (mean + SE) and during 4, 8, 12, 16, 20 weeks of
r-Hu EPO therapy (mean values and mean differences between PDP and subsequent periods of study)

Groups Ht% P
Normal persons n=20 423+ 1.07
PDP n=12| 243+ 1.03 < 0.001
PDP 243
r-HuEPO 4 298+ 5.5 < 0.001
8 3344+ 9.1 < 0.001
12 348+4+10.5 < 0.001
16 36.3+12.0 < 0.001
20 36.8+12.5 < 0.001

a coenzyme of transketolase in the pentose phosphate pathway of nonoxidative
glycolysis (5).

In experimental conditions prolonged thiamine deficiency resulted in dec-
rease in ETKA (10). It is probable that in uremic conditions a diminished
utilization of thiamine exists resulting, among others, in decreased ETK A. This is
what we have just observed in our study because even increased levels of thiamine
in patients receiving this vitamin were accompanied by the decreased ETKA.
Such a situation may be regarded as the funcitonal deficiency of thiamine. The
functional deficiency of thiamine is known to impair the oxydation and
phosphorylation processes in the body.

The increased content of thiamine in plasma and in erythrocytes means that
its increment concerns the whole blood. The explanation of this finding
comprises two possible factors. One of them may be the release of thiamine
stored in the body, the second one — the acceleration of intestinal absorption of
this vitamin. We are prone to accept both of these factors because the amount of
thiamine stored in the body seems to be too little to explain convincingly the
changes we observed. Furthermore, the increased intestinal absorption of
thiamine would result from the hematological improvement with subsequent
amelioration of the active transport of thiamine across the intestinal wall.



Recombinant Human Erythropoietin Administration Thiamine... 33

The question how to explain the greater increase of thiamine in erythrocytes
than in plasma during r-Hu EPO therapy is very dificult to answer. One of the
possible approaches is the assumption that the improved oxygen supply increases
the carbohydrate metabolism in erythrocytes. This is stimulative for further
influx of thiamine pyrophosphate into erythrocytes. Such explanation is
supported by our results indicating significant increase in ETK A in the course of
r-Hu EPO therapy.
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DY

STRESZCZENIE

U 12 chorych ze schytkowa niewydolnoscia nerek obserwowano wplyw leczenia erytropoetyna
(r-Hu EPO) na zawarto$§¢ witaminy B1 (tiamina-Th) w plazmie i erytrocytach oraz na aktywnosc
transketolazy w erytrocytach (ETKA). W trakcie dozylnego podawania r-Hu EPO stwierdzono
znamienny wzrost stg¢zenia Th w erytrocytach z jednoczesnym wzrostem ETKA. W okresie
podskdrnego podawania r-Hu EPO obserwowano dalszy wzrost tych wartosci. Stezenie Th
w plazmie wzrastalo mniej wyraznie w okresie 20 tygodni leczenia. Na podstawie uzyskanych
wynik 6w mozna przyjac, ze stosowanie r-Hu EPO u chorych w okresie przeddializacyjnym poprawia
uszkodzong w mocznicy przemiang wleglowodanowg w ktorej Thi ETK A odgrywaja znaczaca role.
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Fig. 1. Influence of r-Hu EPO on free thiamine level in erythrocytes in PDP
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Fig. 2. Influence of r-Hu EPO on total thiamine level in erythrocytes in PDP
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Fig. 3. Influence of r-Hu EPO on free thiamine level in plasma in PDP
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Fig. 4. Influence of r-Hu EPQO on total thiamine level in plasma in PDP
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Fig. 5. Effect of r-Hu EPO on ETKA in PDP
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Fig. 6. Effect of r-Hu EPO on Ht in PDP






