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Abstract
Aim: This study compared the hyper volemic capacities of erythropoietin (Epo) and antioxidant drug U-74389G based on 2 preliminary studies.
The provided results at mean corpuscular volumes (MCV) levels augmentation were co-evaluated in a hypoxia re oxygenation protocol of an animal
model.

Materials and methods: MCV levels (MCVl) were evaluated at the 60th reoxygenation min (for groups A, C and E) and at the 120th reoxygenation
min (for groups B, D and F) in 60 rats. Groups A and B received no drugs, rats from groups C and D were administered with Epo; whereas rats from
groups E and F were administered with U-74389G.

Results: The first preliminary study of Epo non-significantly increased the MCVl by 0.30%+0.39% (p-value=0.4430). However, the second
preliminary study of U-74389G significantly rised the MCVl by 1.60%+0.43% (p-value=0.0005). These 2 studies were co-evaluated since they
came from the same experimental setting. The outcome of the co-evaluation was that U-74389G has 4.352528-fold hypervolemic potency than Epo
(p-value=0.0000).
Conclusion: The anti-oxidant capacities of U-74389G accelerate the acute hypervolemic properties; presenting 4.352528-fold rise on MCVl than
epo (p-value=0.0000).
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Introduction
The acute hyper volemic capacity 1 of U-74389G is thus
significant (p-value=0.0005). U-74389G is a novel antioxidant
factor. It implicates just only 256 known biomedical studies
at present. 4.29% of these studies concern tissue hypoxia and
reoxygenation (HR) experiments. The promising effect of U-74389G
in tissue protection has been noted in these HR studies. U-74389G
or also known as 21-[4-(2,6-di-1-pyrrolidinyl-4-pyrimidinyl)1-piperazinyl]-pregna-1,4,9(11)-triene-3,20-dione maleate salt
is an antioxidant which prevents both arachidonic acid-induced
and iron-dependent lipid peroxidation. It protects against HR
injury in animal heart, liver and kidney models. These membraneassociating antioxidants are particularly effective in preventing

permeability changes in brain microvascular endothelial cells
monolayers. Lazaroids, a novel series of glucocorticoid compounds
21-aminosteroids have the properties of free radical scavenging.
U-74389G is one of the 132 similar lazaroid compounds. It has a
molecular weight of 726.90406g/mol; it has a selective action on
vascular endothelium with vitamin E-like properties.

However, the hypervolemic capacity of U-74389G gets more
comprehensible whether is compared with the same capacity of
a standard known drug. Such one of the most well studied drug;
actually with original erythropoietic capacity (p-value=0.4430) is
erythropoietin (Epo). Indeed, Epo implicates over 30,070 known
biomedical studies at present. 10.55% at least of these studies
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concern tissue hypoxia and reoxygenation (HR) experiments.
Certainly, the concept has been moved away from the original
action of Epo in stem blood cells recovery. However, just few related
reports were found, not covering completely the specific matter
with antioxidant factors.
The special aim of this experimental work was to compare
the acute hypervolemic capacities of U-74389G and Epo on a rat
model and mainly in an HR protocol. Their effects were tested by
measuring the mean corpuscular volumes (MCV) levels.

Materials and Methods
Animal preparation

The Vet licenses of the research were provided under 3693/1211- 2010 & 14/10-1-2012 decisions. The granting company
and the place of experiment are mentioned in related references
[1,2]. Appropriate humanistic care was adopted for Albino female
Wistar rats. 7 days pre-experimental normal housing included ad
libitum diet in laboratory. Continuous intra-experimental general
anesthesia, oxygen supply, electrocardiogram, acidometry and postexperimental euthanasia were provided. Rats 16-18 weeks old were
randomly delivered to six (6) groups (n=10), using the following
protocols of HR: Hypoxia for 45 min followed by reoxygenation for
60min (group A); hypoxia for 45 min followed by reoxygenation
for 120min (group B); hypoxia for 45min followed by immediate
Epo intravenous (IV) administration and reoxygenation for 60min
(group C); hypoxia for 45min followed by immediate Epo IV
administration and reoxygenation for 120min (group D); hypoxia
for 45min followed by immediate U-74389G intravenous (IV)
administration and reoxygenation for 60 min (group E); hypoxia
for 45 min followed by immediate U-74389G IV administration and
reoxygenation for 120 min (group F). The dose height selection
criteria of Epo and U-74389G were assessed at preliminary studies
as 10mg/Kg body mass of animals for both drugs.
Hypoxia was caused by laparotomic clamping inferior aorta
over renal arteries with forceps for 45min. The clamp removal
was restoring the inferior aorta patency and reoxygenation. After
exclusion of the blood flow, the protocol of HR was applied, as
described above for each experimental group. The drugs were
administered at the time of reperfusion; through inferior vena
cava catheter. The MCV levels (MCVl) were determined at 60th
min of reoxygenation (for A, C and E groups) and at 120th min of
reoxygenation (for B, D and F groups).The animals’ mass was a
confusing factor for MCVl presenting a very powerful relation
(p-value=0.0000).

Statistical analysis

(Table 1) presents the (%) augmentation influence of Epo
regarding reoxygenation time. Also, (Table 2) presents the (%)
augmentation influence of U-74389G regarding reoxygenation
time. Chi-square tests were applied using the ratios which produced
the (%) results per endpoint. The outcomes of chi-square tests are
depicted at (Table 3). The statistical analysis was performed by
Stata 6.0 software [Stata 6.0, StataCorp LP, Texas, USA].
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Table 1: The (%) augmentation influence of erythropoietin
in connection with reoxygenation time.
Augmentation

+SD

Reoxygenation Time

P-Value

+0.01%

+3.55%

1h

0.9904

+1.38%

+2.40%

2h

0.1509

+0.70%
-0.70%

+0.37%

+3.05%

1.5h

+3.28%

reperfusion time

+0.50%

0.3549
0.3721

interaction

0.443

Table 2: The (%) augmentation influence of U-74389G in
connection with reoxygenation time.
Augmentation

+SD

Reoxygenation Time

P-Value

+2.18%

+3.32%

1hr

0.0663

+3.75%

+2.15%

2h

0.0003

+2.97%
-0.59%

+1.65 %

+2.84%

1.5h

+2.70%

reperfusion time

+0.44%

0.0001
0.4103

interaction

0.0005

Table 3: The U-74389G/erythropoietin efficacies ratios
on MCV levels augmentation after chi-square tests
application.
Odds Ratio

P-Values

Endpoint

150.8518

149.8441

151.8663

0.0000

1h

2.704247

2.702061

2.706435

0.0000

4.236722
1.180156
4.352528

Results

[95% Conf. Interval]

4.232164
1.178479
4.346199

4.241285
1.181837
4.358867

0.0000

1.5h

0.0000

reperfusion time

0.0000

2h

interaction

The successive application of chi-square tests revealed that
U-74389G accentuated the hypervolemia by 150.8518-fold
[149.8441-151.8663] than Epo at 1h, by 4.236722-fold [4.2321644.241285] at 1.5h, by 2.704247-fold [2.702061-2.706435] at 2h,
by 1.180156-fold [1.178479-1.181837] without drugs and by
4.352528-fold [4.346199-4.358867] whether all variables have
been considered (p-value=0.0000).

Discussion

The unique available study investigating the rising effect of
U-74389G on MCVl was the preliminary one1. Although the most
famous activities of neuro protection and membrane-stabilization
properties, it accumulates in the cell membrane, protecting vascular
endothelium from per oxidative damage but hardly penetrates the
blood-brain barrier. It elicits a beneficial effect in ototoxicity and
Duchenne muscular dystrophy. It increases γGT, SOD, and GSH
levels in oxygen-exposed cells. It treats septic states and acts as
immunosuppressant in flap survival. It prevents the learning
im pairments, it delays the early synaptic transmission decay
during hypoxia improving energetic state of neurons. It shows
antiproliferative properties on brain cancer cells and is considered
Volume - 1 Issue - 1
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as a new promising anti inflammatory drug for the treatment of
reperfusion syndrome in IR injuries.

The same authors confirmed2 the short-term hyper volemic
effect of Epo preparations in non iron deficient individuals. Kaliev
et al. [3]. evaluated increased MCV values in patients with chronic
glomerulonephritis by using erythropoietin and its combination
with hypoxic altitude chamber training. Sinkeler et al. [4] positively
associated the mean corpuscular volume with gender-stratified
tertiles of age-corrected EPO4--a marker for inflammation,
angiogenesis and hypoxia-also associated with cardiovascular
disease in renal transplant recipients. Richmond et al. [5] determined
serum EPO concentrations and mean corpuscular volume (MCV)
values varied with age in free-ranging Steller sea lions (Eumetopias
jubatus). Tsantes et al. [6]. Confirmed the assumption that waves
of release of relatively immature, large red cells from the marrow,
including an increased number of F-cells, reflect the recruitment
of normally dormant BFU-E (bursts forming units of erythrocyte
precursors); since they observed macrocytosis (increased MCV)6
in almost half patients of hypoxemic chronic obstructive pulmonary
disease (COPD); while erythrocytosis was developed to a lesser

degree (37.5%). The F-cell percentage was significantly elevated
in the COPD group (P<0.01) and was associated with MCV values
(P<0.05). Vogel et al. [7] showed doubled reticulocyte counts, an
increased mean corpuscular volume and a moderate increase
in viscosity; explicable by the up to 3-fold higher elongation of
erythrocytes at physiologic shear rates in transgenic mice. Ebara et
al. [8] noticed abnormally enlarged erythrocytes and hemoglobin
concentration in peripheral blood increased proportional with the
increase of mean corpuscular volume in vitamin B12-deficient rats
in hypoxia.

Haddad et al. [9] examined the effect of intraperitoneal injections
of 40mg/kg of the lazaroid compound U-74389G every 12 hours,
on acute otitis media in guinea pigs. Streptococcus pneumoniae
organisms were inoculated into the right tympanic cavity; with the
left ear served as a control one. According to above, Table 3 shows
that U-74389G accentuated by 4.352528-fold [4.346199-4.358867]
the hypervolemic potency on MCVl than Epo (p-value=0.0000); a
trend accentuated along time, in Epo non-deficient rats. A metaanalysis of these ratios from the same experiment, for 12 other
seric variables, provides comparable results (Table 4).

Table 4: A U-74389G/erythropoietin efficacies ratios meta-analysis on 15 hematologic variables (13 variables with
balancing efficacies and 2 variables with opposite efficacies) [10-12].
Endpoint Variable

1h

P-Value

1.5h

P-Value

2h

P-Value

Reperfusion
Time

P-Value

Interaction

P-Value

WBC

0.957451

0.3782

1.396122

0.0000

1.918237

0.0000

1.71622

0.0000

1.601887

0.0000

Hematocrit

38.424

0.0000

9.076658

0.0000

6.222898

0.0000

1.001356

0.2184

12.66419

0.0000

RBC count

0.961059

Hemoglobin

1.268689

RbcDW

3.306773

MCH

Platelet count
MPV

151.125
2.42839

145.8532

Platelet DW

0.6940233

Urea

158.4209

Glucose

Creatinine

Total proteins
Mean

156.4991
168.9034
155.9562

15.726282

0.0000
0.0000
0.0000
0.0000
0.0000

1.733395
1.839035
4.246814
3.023389
6.00238

0.0000

4.053619

0.0000

4.53659

0.0000
0.0000

1.319118
4.50889

0.0000

4.872332

0.029

3.373714

0.0000

4.421079

0.0000
0.0000

6.519657
13.1658

0.0000

2.709729

0.0000

6.1333429

0.0000

2.206972

0.0000
0.0000
0.0000

2.655885
2.603947
2.81397

0.0000

2.850291

0.0000

2.803573

0.0000
0.0000

3.039572
3.611258

0.0000

1.039524

0.0000

1.252422

0.0000

1.177347

0.0000

0.2259914

0.0000

1.2334644

0.0000

0.9073196

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

3.939027

2.2484006
0.9017775
1.0262016
0.8842162
1.1287524

Endpoint Variable

1h

P-value

1.5h

P-value

2h

P-value

Reperfusion
Time

Mean corpuscular
hemoglobin concentrations

-0.27742

0.0000

-0.55047

0.0000

-0.85224

0.0000

Mean

-0.25321

0.0000

-0.60818

0.0000

-1.06495

0.0443

Platelet crit

Conclusion

-0.2312

0.0000

-0.67194

0.0000

The anti-oxidant capacities of U-74389G accentuated by
4.352528-fold [4.346199-4.358867]the hypervolemic potency than
Epo (p-value=0.0000) in rats [10]. However, this trend is attenuated
along the short-term time frame of the experiment [11,12].

-1.33076

0.0886
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