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Abstract

Aim: This study calculated the effects on acid phosphatase (ACP) levels, after treatment with either of 2 drugs: the erythropoietin 
(Epo) and the antioxidant lazaroid (L) drug U-74389G. The calculation was based on the results of 2 preliminary studies, each one of 
which estimated the certain influence, after the respective drug usage in an induced ischemia reperfusion (IR) animal experiment.

Materials and Methods: The 2 main experimental endpoints at which the serum ACP levels (ACPl) were evaluated was the 
60th reperfusion min (for the groups A, C and E) and the 120th reperfusion min (for the groups B, D and F). Specially, the groups A 
and B were processed without drugs, groups C and D after Epo administration; whereas groups E and F after the L administration. 

Results: The first preliminary study of Epo presented a non-significant hypophosphatasemic effect by 9.29%+6.36% 
(p-value=0.1396). The second preliminary study of U-74389G presented a significant hypophosphatasemic effect by 74.46%+9.63% 
(p-value=0.0000). These 2 studies were co-evaluated since they came from the same experimental setting. The outcome of the co-
evaluation was that L is 8.011334-fold [7.996741 - 8.025953] more hypophosphatasemic than Epo (p-value=0.0000).

Conclusion: The anti-oxidant capacities of U-74389G ascribe 8.011334-fold more hypophosphatasemic effects than Epo 
(p-value=0.0000).
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Introduction
The lazaroid U-74389G (L) may be not famous for its 

hypophosphatasemic1 capacity (p-value=0.0000). U-74389G as 
a novel antioxidant factor, implicates exactly only 260 published 
studies. The ischemia reperfusion (IR) type of experiments was 
noted in 18.84% of these studies. A tissue protective feature 
of U-74389G was obvious in these IR studies. The U-74389G 
chemically 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 complex, which prevents the lipid peroxidation either  

 
iron-dependent, or arachidonic acid-induced one. Animal kidney, 
liver, brain microvascular endothelial cells monolayers and heart 
models were protected by U-74389G after IR injury. U-74389G also 
attenuates the leukocytes; down-regulates the proinflammatory 
gene; treats the endotoxin shock; produces cytokine; enhances the 
mononuclear immunity; protects the endothelium and presents 
antishock property.

Erythropoietin (Epo) even if is not famous for its 
hypophosphatasemic action (p-value=0.1396), it can be used as 
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a reference drug for comparison with U-74389G. Although Epo is 
met in over 30,616 published biomedical studies, only a 3.57% of 
them negotiate the known type of IR experiments. Nevertheless, 
Epo as a cytokine, it is worth of being studied about its effects on 
acid phosphatase levels (ACP) levels too. This experimental work 
tried to compare the effects of the above drugs on a rat induced 
IR protocol. They were tested by calculating the serum ACP levels 
(ACPl) reductions. 

Materials and Methods
Animal Preparation: The Vet licenses under 3693/12-11- 

2010 & 14/10-1-2012 numbers, the granting company and the 
experiment location are mentioned in preliminary references [1,2]. 
The human animal care of Albino female Wistar rats, the 7 days 
pre-experimental ad libitum diet, the non-stop intra-experimental 
anesthesiologic techniques, the acidometry, the electrocardiogram, 
the oxygen supply and post-experimental euthanasia are also 
described in preliminary references. Rats were 16 - 18 weeks 
old. They were randomly assigned to six (6) groups consisted in 
N=10. The stage of 45 min hypoxia was common for all 6 groups. 
Afterwards, reperfusion of 60 min was followed in group A; 
reperfusion of 120 min in group B; immediate Epo intravenous (IV) 
administration and reperfusion of 60 min in group C; immediate 
Epo IV administration and reperfusion of 120min in group D; 
immediate U-74389G IV administration and reperfusion of 60min 
in group E; and immediate U-74389G IV administration and 
reperfusion of 120min in group F. The dose height assessment for 
both drugs are described at preliminary studies as 10 mg/Kg body 
mass.

Ischemia was caused by laparotomic clamping the inferior 
aorta over renal arteries with forceps for 45min. The clamp 
removal was restoring the inferior aorta patency and reperfusion. 
After exclusion of the blood flow, the protocol of IR was applied, 
as described above for each experimental group. The drugs were 
administered at the time of reperfusion; through inferior vena cava 
catheter. The ACPl were determined at 60th min of reperfusion (for 
A, C and E groups) and at 120th min of reperfusion (for B, D and F 
groups). Along, a weak relation was rised between ACPl values with 
animals’ mass (p-value=0.0903). 

Statistical Analysis 

Table 1: The (%) hypophosphatasemic influence of erythropoietin 
in connection with reperfusion time.

Hypophosphatasemia +SD Reperfusion 
time p-value

-40.57% +47.58% 1h 0.0171

-23.56% +45.84% 1.5h 0.0270

-6.56% +38.59% 2h 0.6118

+2.73% +32.33% reperfusion 0.7529

-9.29% +6.36% interaction 0.1396

Table 2: The (%) hypophosphatasemic influence of U-74389G in 
connection with reperfusion time.

Hypophosphatasemia +SD Reperfusion 
time p-value

-112.54% +76.47% 1h 0.0006

-128.45% +71.74% 1.5h 0.0000

-144.36% +65.06% 2h 0.0000

-22.44% +41.03% reperfusion 0.2000

-74.46% +9.63% interaction 0.0000

Table 1 presents the (%) hypophosphatasemic influence of 
Epo regarding reoxygenation time. Also, Table 2 presents the (%) 
hypophosphatasemic influence of U-74389G regarding reperfusion 
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].

Table 3: The U-74389G / erythropoietin efficacies ratios on 
serum acid phosphatase levels after chi-square tests application.

Odds ratio [95% Conf. Interval] p-values Endpoint

2.774031 2.475247    3.108879 0.0000 1h

5.450674 5.443535    5.457822 0.0000 1.5h

7.86942 7.35809      8.416282 0.0000 2h

-8.215253 -8.223461   -8.207052 0.0000 reperfusion

8.011334 7.996741    8.025953 0.0000 interaction

Results
The successive application of chi-square tests revealed 

that U-74389G reduced the ACPl by 2.774031-fold [2.475247 - 
3.108879] more than Epo at 1h (p-value=0.0000), by 5.450674-fold 
[5.443535 - 5.457822] more than Epo at 1.5h (p-value=0.0000), 
by 7.86942-fold [7.35809 - 8.416282] more than Epo at 2h 
(p-value=0.0000), opposite by 8.215253-fold [-8.223461 - 
-8.207052] (p-value=0.0000) without drugs and by 8.011334-fold 
[7.996741 - 8.025953] more than Epo whether all variables have 
been considered (p-value=0.0000). 

Discussion
The unique available study investigating the 

hypophosphatasemic effect of U-74389G on ACPl was the 
preliminary one1. Although the most famous activities of 
neuroprotection and membrane-stabilization properties, it 
accumulates in the cell membrane, protecting vascular endothelium 
from peroxidative damage but hardly penetrates the blood-brain 
barrier. It elicits a beneficial effect in ototoxicity and Duchenne 
muscular dystrophy. It increases γgt, superoxide dismutase (SOD) 
and glutathione (GSH) levels in oxygen-exposed cells. It treats 
septic states and acts as immunosuppressant in flap survival. It 
prevents the learning impairments, it delays the early synaptic 
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transmission decay during hypoxia improving energetic state of 
neurons. It shows antiproliferative properties on brain cancer cells 
and is considered as a new promising anti-inflammatory drug for 
the treatment of reperfusion syndrome in IR injuries. 

The same authors confirmed [2] the short-term 
hypophosphatasemic effect of Epo preparations in noniron 
deficient individuals. Otero JE et al reported [3] a 7-year-old boy 
with generalized arterial calcification (AC) of infancy (GACI) 
referred for profound, acquired, skeletal disease. AC was gone 
after 5 months of the first-generation bisphosphonate etidronate 
(EHDP) ethane-1-hydroxy-1,1-diphosphonic acid, also known as 
1-hydroxyethylidene-bisphosphonate) therapy during infancy, 
but GACI-related joint calcifications progressed. He was receiving 
EHDP, 200mg/day orally, and had odynodysphagia, diffuse 
opioid-controlled pain, plagiocephaly, facial dysmorphism, joint 
calcifications, contractures, and was wheelchair bound. Serum 
osteocalcin was low and the brain isoform of creatine kinase and 
tartrate-resistant acid phosphatase 5b (TRAP-5b) were elevated as 
in osteopetrosis. Şehirli AÖ, et al. [4] investigated whether melatonin 
protects against ischemic heart failure (HF). Αcid phosphatase, and 
cathepsin-D) were studied in plasma samples. Melatonin treatment 
reversed all the functional and biochemical changes. The present 
results demonstrate that Mel ameliorates ischemic heart failure 
in Wistar albino rats. Spaans F et al found [5] that ATP infusion 
decreased interstitial trophoblast invasion on day 17 and spiral 
artery remodeling on day 17 and 20, increased activated tartrate 
resistant acid phosphatase (TRAP)-positive macrophages on day 15, 
decreased NK cells on day 17 and 20, and decreased inducible nitric 
oxide synthase (iNOS)-positive and CD206-positive macrophages 
and TNF-α and IL-33 expression at the end of pregnancy (day 20). 
These ATP-induced modifications were preceded by an increase in 
activated TRAP-positive macrophages and coincided with NK cell 
numbers. Trophoblast invasion and spiral artery remodeling may 
be inhibited by ATP-induced activated macrophages and decreased 

NK cells in the rat mesometrial triangle in preeclampsia. Marina N 
et al invented [6] that facilitated breakdown of extracellular ATP 
in the rostral ventrolateral medulla oblongata by virally-driven 
overexpression of a potent ectonucleotidase transmembrane 
prostatic acid phosphatase results in a significant reduction in the 
arterial blood pressure in the spontaneously hypertensive rats (but 
not in normotensive animals). 

These results suggest that in the spontaneously hypertensive 
rat, lower PO2 of brainstem parenchyma may be associated 
with higher levels of ambient ATP and l-lactate within the 
presympathetic circuits, leading to increased central sympathetic 
drive and concomitant sustained increases in systemic arterial 
blood pressure. Ogundele OM et al hypothesize [7] that differential 
oxygen concentration in both forms of ischemia affect ROS 
production rate in the mitochondria; thus distinguishing the 
cytotoxicity pattern for cyanide (CN) and vascular occlusion 
(VO). In addition, CN recorded a significant increase in GSH when 
compared with the control and VO (p < 0.001). The level of ROS 
was also proportional to the degree of lipid peroxidation (GPx) and 
autophagic cell response (ACP/CAD+). Song C et al started [8] the 
treatment with 30ng/ml RANKL at 12hr after seeded RAW264.7 
with the density of 6.25 × 103  cells/cm2 manifested an significantly 
increased number of multinucleated osteoclastic cells, through 
tartrate-resistant acid phosphatase (TRAP) staining. Overall, 
these results independently induce RAW 264.7 cell osteoclastic 
differentiation, which could efficiently generate osteoclasts in vitro 
in RANKL-treated RAW264.7 cells.

According to above, Table 3 shows that U-74389G has 
8.011334-fold [7.996741 - 8.025953] more hypophosphatasemic 
effect than Epo (p-value=0.0000) whether all variables have been 
considered (p-value=0.0000); a trend accentuated along time, in 
Epo non-deficient rats. A meta-analysis of these ratios from the 
same experiment, for 20 other seric variables, provides comparable 
results (Tables 4 & 5) [9]. 

Table 4: A U-74389G / erythropoietin efficacies ratios meta-analysis on 21 hematologic variables (17 variables with balancing 
efficacies and 4 variables with opposite efficacies) [9].

 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 1.918237 0 1.71622 0 1.601887 0

RBC count 0.961059 0 1.733395 0 6.519657 0 1.039524 0 1.309673 0

Hematocrit 38.424 0 9.076658 0 6.222898 0 1.001356 0.2184 12.66419 0

Hemoglobin 1.268689 0 1.839035 0 13.1658 0 1.252422 0 1.94889 0

MCH 151.125 0 4.246814 0 2.709729 0 1.177347 0 4.362893 0

MCV 150.8518 0 4.236722 0 2.704247 0 1.180156 0 4.352528 0

RbcDW 3.306773 0 3.023389 0 2.655885 0 0.225991 0 2.370353 0

Platelet 
count 2.42839 0 6.00238 0 6.133343 0 3.939027 0 37.62979 0

MPV 145.8532 0 4.053619 0 2.603947 0 1.233464 0 4.164431 0

Platelet DW 0.694023 0 1.319118 0 2.206972 0 2.248401 0 2.458888 0

Glucose 156.4991 0 4.53659 0 2.81397 0 0.90732 0 4.660603 0
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Urea 158.4209 0 4.50889 0 2.850291 0 0.901778 0 4.632148 0

Creatinine 168.9034 0 4.872332 0 3.039572 0 1.026202 0 5.005523 0

Total 
proteins 155.9562 0 4.421079 0 2.803573 0 0.884216 0 4.541934 0

Albumins 0.245751 0.0073 0.530347 0 0.624305 0.0465 1.237477 0 0.500042 0

ALP 134.0033 0 3.602703 0 2.349961 0 0.720541 0 3.701187 0

AST 1.149264 0.0391 0.934737 0 0.669578 0 0.763108 0 0.822466 0

Mean 13.67862 0.0249 2.854616 0 2.827506 0.0026 1.082974 0.0128 3.305348 0

Conclusion
The anti-oxidant agent U-74389G was proved having 8.011334-

fold [7.996741 - 8.025953] more hypophosphatasemic effect than 
Epo whether all variables have been considered (p-value=0.0000); 
a trend accentuated along the short-term time frame of the 
experiment in rats. A biochemical investigation remains about how 
U-74389G mediates in these actions.
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