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Effects of Exogenous Erythropoietin on Rabbit
(Oryctolagus cuniculus) Hematological and
Biochemical Parameters

Jessica K Levine,”* Josilene Nascimento Seixas,? Jana M Ritter,” Amanda Y Liew,? and Cassandra M Tansey’

Rabbits can develop anemia due to serial phlebotomy or secondary to induced disease states. This study evaluated the
effects of a single injection and three consecutive injections of erythropoietin in rabbits at 150 IU/kg and 1,0001U/kg in order
to determine whether these dosages produce a sustained increase in hematocrit. Analysis of CBC and chemistry parameters
showed significant elevation in hematocrit one week after administration of 1,000 IU/kg erythropoietin for three consecutive
days. These results indicate that this dosage regimen can increase hematocrit in apparently healthy, nonanemic rabbits for

one week.
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Introduction

Rabbits are used for a variety of research purposes. One
unusual use is to maintain colonies of blood-sucking arthro-
pod species that do not efficiently feed using existing artificial
blood membrane technologies and require a blood meal from
a live donor. Using rabbits to feed arthropod colonies and for
disease models or studies that require frequent blood collection
may result in anemia that can lead to secondary complications
such as lethargy, decreased food intake, and, in severe cases,
tissue hypoxia and organ damage. IACUC policies limiting
blood withdrawal volumes aim to forestall such complications,
thereby protecting the health and welfare of the rabbits and the
validity of the research results. In addition, the development of
anemia could trigger removal of rabbits from the study before
the designated endpoint, requiring the use of more rabbits over
the course of the study to attain the desired statistical power
and in that way conflicting with the principles of the 3Rs (re-
duction, refinement, and replacement). Preventing anemia in
rabbits used in such models is vital for preserving their health
and wellbeing. However, the use of erythropoietin to prevent
anemia in rabbits has not been studied extensively.

Erythropoietin (EPO) is an endogenous hormone produced
mainly by the kidneys in direct response to low pO, and thus
indirectly to low hemoglobin levels. Binding of EPO to the cell
surface of erythroid progenitor cells stimulates red blood cell
production by promoting cell division and preventing apopto-
sis of these progenitor cells.!*? EPO is commercially available
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as recombinant human erythropoietin (Epogen, Procrit) or
erythropoietin analog (Darbepoetin ) for clinical treatment
of anemia in humans, primarily as related to chronic kidney
disease or chemotherapy. In rabbits, EPO can be administered
subcutaneously or intravenously. EPO has a half-life of ap-
proximately 3h after intravenous administration in healthy
rabbits, although the half-life is prolonged after nephrectomy
or by chronic renal disease.? After subcutaneous administration
of EPO, rabbit show peak plasma concentrations in 10 to 12h
with a mean half-life of 17h.3 While humans show apoptosis
of the youngest population of erythrocytes and rapid return to
baseline in red blood cell mass, hematocrit, and hemoglobin
within one to 2 wk after discontinuation of EPO or hypoxic
stress, 1017 this effect has not been directly studied in rabbits.
Existing literature on EPO use in rabbits focuses on its effects
in nonhematopoietic organs. Studies include effects on the
central and peripheral nervous system,% ischemic injury,?
neonatal prematurity, hypertension,'® and bone repair.??”
Although some studies report incidental findings of increased
hemoglobin in EPO treated rabbits,'8?” little information is
available on the direct effects of EPO on rabbit complete blood
count (CBC) and clinical serum chemistry parameters. In addi-
tion, published doses and dosing schedules recommended for
using EPO as a treatment for anemia in rabbits vary widely.*?®
This study aimed to evaluate the changes in clinical chemistry
and CBC parameters after administration of EPO in rabbits, and
to determine whether any long-term cellular changes occur in
hematopoietic organs. Doses and dosing schedules were based
on existing formulary recommendations for rabbits and on regi-
mens used to treat anemia in human neonates; various doses and
dosing schedules are used in patients at risk of physiologic or
iatrogenic anemia (doses range from 50 to 5,0001U /kg and dos-
ing intervals range from one single dose to multiple doses per
week).+81218,20.21,23,25,27,29,33,34 We measured CBC and chemistry
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parameters in apparently healthy rabbits that received EPO to
test the hypothesis that all doses of EPO would increase hema-
tocrit and hemoglobin, with greater effects at higher doses and
after multiple doses. At the end of the study, histopathology was
used to assess the presence of injection site reactions, cellular
changes to hematopoietic organs, or evidence of adverse effects
related to EPO dosing, such as thromboembolism.3° We expected
no differences in histopathology between groups based on the
timeline of dosing and the recovery interval provided prior to
necropsy. To our knowledge, no prior literature has reported
effects of variable EPO dosing in healthy New Zealand white
rabbits or established an appropriate dose range and schedule
of EPO for mitigation of study-related anemia in rabbits.

Materials and Methods

Animals. Healthy, intact New Zealand white rabbits (Charles
River Laboratories [Saint Constant, QC, Canada]); n = 18
[5 males and 13 females], age one to 6y, average weight 4.1kg,
weight range 3.7 to 4.7 kg) were used for this study. Eleven of
the 18 rabbits were housed at the facility for use on a training
protocol. Seven rabbits were purchased for use on a tick feeding
protocol earlier in the year. These 7 rabbits were seronegative
for tickborne diseases, had normal hematocrit at the conclusion
of the tick feeding protocol, were transferred to the training
protocol and underwent a minimum 3-mo washout period prior
to use on this study. Sex and age distribution varied due to the
availability of rabbits at the time of study, but is representative
of the variation that may occur in research. Rabbits were housed
in static cages (Techniplast R-suite, West Chester, PA) or floor
housed in custom pens (Corners Limited, Kalamazoo, MI) with
crinkle paper bedding (Shepherd Specialty Papers Enviro-dri,
Framingham, MA) in a climate-controlled indoor pen (T = 61 to
72 °F [16 to 22 °C], humidity = 30 to 70%) and were maintained
and handled in accordance with the Guide for the Care and Use of
Laboratory Animals® and the institute’s animal care policies, with
a 12:12-h light:dark cycle (0600 to 1800). Rabbits were housed
singly (n = 10) or in pre-existing established pairs (1 = 8). One
pair was moved to floor pen housing for 2 wk during the study;
all other rabbits remained in static cages for the duration of the
study. Rabbits were fed a commercially pelleted diet (LabDiet
5326 — Laboratory Rabbit Diet HF, Arden Hills, MN), Timothy
hay, and fresh vegetable enrichment and were provided with
reverse-osmosis (RO) water ad libitum. Vendor health screening
confirmed rabbits were free from rabbit hemorrhagic disease vi-
rus (RHDV), rabbit rotavirus, adenovirus, Pasteurella multocida,
Bordetella bronchiseptica, Salmonella spp., Lawsonia intracellularis,
Treponema paraluiscuniculi, Clostridium piliforme, Francisella tular-
ensis, Eimeria spp., Encephalitozoon cuniculi, Demodex, Cheyletiella,
Sarcoptes scabei, Psoroptes cuniculi, and tickborne disease. All rab-
bits were assessed twice daily for general appearance, food and
water consumption, activity level, and fecal and urine produc-
tion. All animal use was performed under an IACUC-approved
protocol at an AAALAC International-accredited institution.
One rabbit showed gross evidence of bronchopneumonia at
necropsy, later confirmed by histopathology, but did not show
any clinical signs during the study.

Experimental procedure. Rabbits were assigned to a control
group (n = 2) or one of 4 experimental groups (n = 4 each) and
received subcutaneous injections (either a single dose or 3
consecutive doses at 24h intervals. Rabbits were assigned to
treatment groups that had the same distributions of sex and
age. Pair-housed rabbits were assigned to the same treatment
group. Rabbits A1 and A2 (controls) received 0.3mL of saline
subcutaneously (equivalent volume to the lowest EPO dose

group) as a single dose (n = 1) or 3 doses (1 = 1), respectively,
to mimic the dose regimen for the experimental groups. Group
Bl received a single 150-IU/kg dose of EPO. Group B2 received
3 doses of 1501U /kg EPO. Group D1 received a single 1,000-IU/
kg dose of EPO. Group D2 received 3 doses of 1,000IU /kg EPO.
Rabbits were weighed on the first day of the study for dose vol-
ume calculations. Subcutaneous injections were administered in
the dorsal thoracolumbar region 1 to 2.5cm lateral to midline.
Injection volumes for the 150-IU/kg dose ranged from 0.26 to
0.36mL. Injection volumes for the 1,000-IU / kg dose ranged from
1.8 to 2.2mL. Injections greater than 1.5mL were given in two
separate subcutaneous locations and injection sites were alter-
nated each day to minimize injection-associated tissue trauma.
All study activities were performed in the morning, with injec-
tions and blood collections done between 0800 and 1000.

Rabbits were handled by trained veterinarians, veterinary
technicians, or animal care technicians. Venipuncture was per-
formed by veterinarians and veterinary technicians. Rabbits
were secured in restraint boxes (Plas Labs, Lansing, MI) for all
blood collection. Topical lidocaine/prilocaine cream (HI-TECH
pharmacal, Amityville, NY) was applied liberally to the ears of
the rabbit and allowed to take effect for approximately 10 min
prior to venipuncture. Wintergreen oil (Wintergreen oil, NF,
Humco, Austin TX) was applied topically over the ear veins for
its vasodilation properties. Approximately 3mL of blood (ap-
proximately 1.3% total blood volume) was drawn from marginal
ear veins and distributed between 3-mL BD K2 EDTA tubes
and 3-mL BD SST (Fischer Scientific, Pittsburgh, PA) vacuum
phlebotomy tubes for CBC and chemistry, respectively. The
manufacturer does not specify a minimum fill volume for BD
vacuum phlebotomy tubes; however, a 2010 study showed no
effects on CBC parameters with 25% filling as compared with
complete filling of BD tubes.*” If an adequate volume of blood
could not be collected from the ear veins, the central ear artery
was used. While there is very little veterinary literature compar-
ing arterial and venous blood values, a recent study has shown
comparable biochemical parameters in rabbits.*® Hemostasis
was achieved via direct gentle pressure with gauze. Baseline
bloodwork was drawn on day 0, followed by initial dosing.
Follow-up blood was collected on days 7, 14, 21, and 28 after
initial experimental dosing. Samples for CBC and serum chem-
istry were sent to an external laboratory (Antech Diagnostics,
Smyrna GA). Inhouse hematocrit for all groups was evaluated
using microhematocrit tubes (Jorgenson Laboratories, Loveland,
CO). On day 28, rabbits received 0.25mg/kg acepromazine (VET
ONE, Boise, ID) IM for light sedation and vasodilation due to
difficult venipuncture from repeated weekly phlebotomy.

At the conclusion of the study, both of the control rabbits (A1
and A2) and 2 rabbits from groups B1, B2, D1, and D2 were eu-
thanized for gross necropsy and histopathology. Anesthesia was
induced with 15mg/kg ketamine (Zetamine Injection, Akorn,
Lake Forest, IL) IM and 1mg/kg acepromazine IM and main-
tained via nose cone with isoflurane at 5% to ensure adequate
anesthetic depth prior to euthanasia with intravenous pento-
barbital /phenytoin (Beuthanasia-D, Akorn, Lake Forest, IL).

Pathology. Necropsy was performed by veterinary residents
and a veterinary pathologist immediately after euthanasia;
organs were evaluated grossly in situ and then removed.
Splenic measurements and weights were obtained. Bone marrow
Romanowsky-stained smears were prepared for cytologic evalu-
ation. A small bone fragment from the femur with intact marrow
was collected for histopathologic evaluation. After fixation, the
marrow was carefully separated from the bone. Samples from he-
matopoietic organs (spleen and bone marrow), as well as kidney,
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heart, lungs, CNS, liver, and GI tract, were fixed in 10% neutral
buffered formalin, processed for routine paraffin histology, sec-
tioned at 4pm, and stained by hematoxylin and eosin (H and E)
or Prussian blue iron stain. Pathologists performing the necropsy
and histologic evaluation were blind to experimental groups.

Two veterinary pathologists each evaluated all tissues for
inflammatory, degenerative, or other significant histopathologic
changes. Evaluation of the cytologic and histologic preparations
of bone marrow included assessment of bone marrow cellularity,
iron stores, megakaryocyte count, myeloid to erythroid (M:E)
ratio, and proportions of cells at various stages of erythroid and
myeloid maturation.

Histologic evaluation of the bone marrow was performed using
semiquantitative assessment of: 1) cellularity via visual estima-
tion at low magnification (5x) of the percentage of marrow area
occupied by cells compared with fat, with values less than 25%
considered low cellularity, values between 25% and 75% consid-
ered normal cellularity, and values above 75% considered high
cellularity; 2) megakaryocyte count and maturation: the number
of megakaryocytes in 5 high-power (40x) fields were counted and
reported as the mean number of megakaryocyte per 5 high-power
fields; a range of 2.1 to 7.7 (mean = 4.6) is seen in healthy rabbits.2®
Maturation of megakaryocytes was considered normal if > 50%
were mature, characterized by abundant light pink cytoplasm
and larger nuclear size'®; and 3) iron stores (assessment of the
presence or absence of iron granules by Prussian blue iron stain,
which was interpreted as normal status when iron was detectable
and as deficient when iron stores were depleted).2

Cytologic evaluation of bone marrow involved semiquantita-
tive determination of 1) M:E ratio: percentages of cells at each

Effect of erythropoietin on rabbit hematology and biochemistry

stage of myeloid and erythroid maturation, and percentages of
other cells (lymphocytes, plasma cells, and macrophages) were
evaluated at high power (magnification, 40x). The M:E ratio was
calculated by dividing the number of all myeloid lineage cells
(including mature cells) by the number of nucleated erythroid
cells, 2) megakaryocyte count (number of megakaryocytes in
5 low magnification (4x) fields were counted and reported as
the mean number of megakaryocytes per 5 low magnification
fields, and 3) evaluation of other significant cytologic changes
and presence of other cell types.

Statistical methods. Data were analyzed using commercial
software (R, R Core Team, Vienna, Austria v4.0.0; R core team
2020). CBC and chemistry results were analyzed using a
one-way ANOVA and paired f test with treatment group and
time point as parameters. Bonferroni correction for multiple
comparisons was performed. The mean square (variation
between sample means) is reported as M. Variation between
sample means is reported as F. A P value less than 0.05 was
considered statistically significant.

Results

Groups Al and A2 were combined and reported as a single
control group. The control group showed a mild decrease in
hematocrit (from an average of 43.5 to 38.5%) over the course
of the study. There were no statistical differences in any of the
measured parameters at baseline. All experimental groups
showed an increase in hematocrit at the first measurement after
dosing, followed by a gradual decrease from that value over the
course of the study (Figure 1A). Hematocrit for the single dose
groups was at or below baseline by week 4 after dosing, while
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Figure 1. (A) Hematocrit mean for each dose group from baseline to week 4 after dosing. Only Group D2 had a statistically significant elevation in
hematocrit (denoted by the double asterisk; (P = 0.03). (B) Mean corpuscular volume (MCV) mean for each dose group from baseline to week 4 after
dosing. Group D2 had a significant elevation in MCV (denoted by the double asterisk) compared with all other dose groups at week 1 only (P < 0.05).
(C) Mean cellular hemoglobin concentration (MCHC) mean for each dose group from baseline to week 4 after dosing. At week 1, group D2 showed
a significant decrease in MCHC (denoted by the double asterisk; P < 0.05) as compared with the control and groups B2 and D1). (D) NRBCs per 100
WBC. Group D2 had a higher number of NRBCs in week 1 after dosing, but was not significantly different from numbers seen in the other groups.
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hematocrit for the multidose groups remained slightly above
baseline (average 36 to 41%) at week 4. The only statistically
significant increase was found in group D2 at 1 week after injec-
tion [(M = 25.25), F(5, 16) = 4.78] as compared with the control
group (P = 0.03) and group B1 (P = 0.008). Group D2 showed
a significant elevation in mean corpuscular volume [(MCV;
M =4227), F(5, 16) = 6.16] and a significant decrease in mean
corpuscular hemoglobin concentration [MCHC; M = 6.06),
F (5,16) = 7.78] at week 1 as compared with all dose groups
except B1 for week 1 (P < 0.05) (Figure 1B and C).

No significant differences were seen between treatment
groups at any time point for RBC, total WBC, heterophils,
lymphocytes, platelets, total protein, BUN, creatinine, AST,
ALT, and ALP (data not shown). The raw numbers of NRBCs
was zero or one in all animals prior to EPO administration, at
week 1, raw data showed 2 to 19 NRBCs in all rabbits in Group
D2. However, these values were not statistically different
from values in the other groups (Figure 1D). Some significant
intergroup differences in chemistry parameters occurred over
the course of the study. Group D1 had a significantly lower
sodium than group B2 in week 3 [(M = 13.84), F(4,13) = 3.09,
P = 0.039]. Group D1 had a significantly higher potassium
than all other groups in week 1 [(M = 1.76), F(5,16) = 7.66,
P <0.05], and in week 4 had a significantly higher potassium
than group B1 [(M = 0.32), F(4,13) = 3.53, P = 0.046]. In week
3, Group B1 had a significantly higher calcium compared with
group D1 [(M =2.26), F(4,13) = 14.11, P = 0.003], and group B2
had a significantly higher calcium compared with the control,
group D1 and D2 [(M = 2.26), F(4,13) = 14.11, P < 0.05]. The
cause of these differences remains unclear, and they are likely
sporadic findings. Literature in various species, mainly renal
failure models and human patients, shows that EPO elevates
sodium,! potassium,'® and intracellular calcium,® but our
data are not consistent with those findings.

No injection site reactions were evident grossly at necropsy.
Skin was not collected for histopathology because injection
sites could not be identified grossly. No significant differences
between the control and treatment groups were noted grossly
in organs collected for histopathology. Spleen measurements
and weights did not show any difference between the control
and treatment groups. Three rabbits had incidental findings
of ectopic splenic tissue in the pancreas that were unrelated to
dose group (A2, B1, and D1).

M:E ratio was decreased in 4 rabbits (B1 = 2, D1 =1,
D2 = 1) as compared with the controls, due to expansion of the
erythroid component. However, M:E ratios for all rabbits were
within or close to the normal range (0.4 to 1.4),% except for
1 rabbit from group B2 that had a significant increase of the
M:E ratio with increased myeloid component, most likely due
to bronchopneumonia confirmed on histopathology in this

rabbit. Bone marrow from all rabbits was normocellular, with
the fat content ranging from 50% to 70% and hematopoietic cell
component ranging from 30 to 50%. (Table 1). All rabbits had
megakaryocyte numbers within the normal range (from 1.0 to
5.2 with a mean of 2.9 in healthy rabbits)?® with more than 50%
of the megakaryocyte lineage consisting of mature cells. Bone
marrow iron stores were present in rare to moderate abun-
dance in all rabbits without a clear difference between groups
(Figure 2). All rabbits also had iron in the spleen. All livers
showed congestion and mild to moderate steatosis. Other organs
had no significant histopathologic findings.

Discussion

Administration of EPO raised hematocrit significantly above
baseline only in rabbits that received 1,000IU/kg in 3 consecu-
tive doses 24 h apart (group D2). The increase in hematocrit was
significant only at the first blood collection after dosing. The
amount of blood drawn per week (3 mL) accounted for approx-
imately 1% of total blood volume and would not be expected
to reduce the hematocrit. Our data indicate that obtaining a
week-long elevation of hematocrit and hemoglobin elevation
in healthy rabbits requires repeated dosing with a high dose
of EPO. A future study using anemic rabbits could determine
whether this dosing regimen is effective for a longer period
because neocytolysis, which is apoptosis of new erythrocytes
that occurs with discontinuation of EPO administration,®
may not occur in anemic rabbits that have lower hemoglobin
and pO,. The average life span of rabbit erythrocytes is
45t070d,5

Mean corpuscular volume (MCV) is a measure of the aver-
age volume of a red blood cell. Mean corpuscular hemoglobin
concentration (MCHC) is a measure of the average hemoglobin
concentration of red blood cells, and directly relates to the RBC
oxygen carrying capacity. In healthy humans, EPO administra-
tion increases MCV and MCHC,'¢ and we anticipated a similar
effect in the rabbits used in this study. A significant increase in
MCYV occurred in group D2 at week 1, consistent with release
of larger immature erythrocytes. However, release of immature
erythrocytes was not associated with a statistically significant
increase in NRBCs on the blood smear of group D2 in week 1.
The higher MCV occurred in association with a statistically
significant reduction in MCHC; thus, cell volume increased
but overall hemoglobin concentration did not. MCHC does
increase in healthy humans after EPO administration, and
altitude-induced hypoxia in human athletes requires over 2 wk
of reduced pO, and subsequent endogenous EPO stimulation
to produce a significant increase in hemoglobin."”

Histopathologic evaluation revealed minimal to no tissue
changes associated with various doses of EPO. The finding of
ectopic spleen in 3 rabbits is an incidental finding that has been

Table 1. Findings in postmortem bone marrow samples collected at 4 wk after initial EPO administration

Control (n = 2)

Bl (n = 4)

B2 (n = 4) D1 (n = 4) D2 (n = 4)

Variable Normal range?®  Range (median) Range (median) Range (median) Range (median) Range (median)
Cellularity® 25-75% 70% (70%) 50-70% (60%) 70% (70%) 60-70% (65%) 50-60% (55%)
M:E ratio® 0.4-14 1.0-14 (1.2) 0.5-0.7 (0.6) 0.3-9 (4.7)¢ 0.4-1.4 (0.8) 0.5-1.2 (0.8)
Megakaryocytes® 1.0-5.2 5.6-7.2 (6.4) 2.6-6.4 (4.5) 5.0 (5.0) 4.0-5.0 (3.9) 1.8-4.8 (3.3)
Iron storage® Detectable Rare Rare to Rare Moderate Rare to
moderate moderate
aHistopathology.
PCytology.

‘The broader range seen in group B2 is due to one animal with an elevated M:E ratio that had subclinical bronchopneumonia seen

at necropsy and confirmed on histopathology.
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Figure 2. Bone marrow histopathology from rabbits that received erythropoietin subcutaneously. All rabbits had normal cellularity in bone
marrow, with hematopoietic content ranging from 30 to 50% (H and E, 10x). All rabbits had iron in the bone marrow. The amount of iron varied
from rare to moderate, with no obvious difference between the groups (Prussian Blue iron stain, 40x).

reported previously in New Zealand white rabbits.>*! Erythroid
hyperplasia (an increased quantity of immature red blood cells)
was seen in the bone marrow of 4 rabbits (2 in group Bl and
one each in groups D1 and D2) but only 1 of these rabbits had
a reduction of the M:E ratio that was outside the normal range.
M:E ratio is calculated by comparing the number of myeloid
cells to erythroid cells in bone marrow. An elevated M:E ratio
may be a response to infection or inflammation or to erythroid
hypoplasia (a decrease in immature red blood cells), whereas
a reduced M:E ratio generally indicates erythroid hyperplasia.
Because only 1 rabbit had a reduced M:E, we did not detect a
dose-response relationship between the EPO dose and red blood
cell expansion. Thus, based on the return to baseline by week 4
for all significant changes in CBC and chemistry parameters,
any changes to hematopoietic organs were likely to be transient.
Tissue changes may have been seen if collected closer to dosing.
Finally, thrombolytic events are a rare complication of eryth-
ropoietin use®’; no evidence of thrombosis was seen grossly or
on histopathology.

Our data were analyzed based on treatment groups but not by
sex or age because of the small number of males and the wide
age range. The small size of treatment groups is a limitation
of this study because sex and age are factors known to affect
hematologic parameters!'>?? and may affect the baseline CBC
and chemistry parameters and the bone marrow response to
EPO administration. While long-term housing changes can alter
rabbit hematologic parameters, these changes often occur in
association with breeding?* or changes in environmental param-
eters.?® Given the absence of these variables, the brief transfer
of 2 rabbits to floor pen housing for 2 wk during this study

was not expected to significantly impact results. Responses
associated with transportation in rabbits are characterized by
hyperglycemia, heterophilia, lymphopenia, and elevations in
total protein (TP), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and creatine kinase (CK) with no
significant changes in hematocrit or hemoglobin.” Weekly blood-
work from the 2 rabbits moved during the study did not show
changes consistent with a stress response. All rabbits appeared
healthy at the time of the study and had no history of signifi-
cant illness, though 1 rabbit from group B2 showed evidence
of bronchopneumonia at necropsy, confirmed by histopatho-
logic evaluation. This rabbit had an increased M:E ratio, most
likely due to bone marrow response to the bronchopneumonia.
However, the rabbit did not display any clinical signs during
the study. A second ANOVA performed without the data from
this rabbit did not change to the significance of the results, so
its data were included in the final analysis.

Only group D1 showed a significant short-term bone marrow
response to exogenous EPO followed by a return to baseline.
This group showed a significant increase in hematocrit after
1 wk. A study using longer dosage regimens could determine
whether lower doses given over a longer time period would
significantly increase hematocrit and hemoglobin as compared
with short-term administration of higher doses. Given the cost
of EPO (approximately $864 per 6 mL at the time of this study),
administration of lower doses may be more cost-effective,
particularly if multiple animals require prophylactic dosing.

This study showed that a dose of 1501U/kg given for 3 d
did not significantly increase hematocrit as compared with a
control group. The study showed that EPO is well-tolerated
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by rabbits at doses between 150 and 1,000 I/kg, as indicated
by lack of changes on histopathology, including no evidence of
reaction at the injection sites. However, the data indicate that
short-term high doses of EPO given subcutaneously may not be
an adequate prophylactic treatment for research with potential
to cause anemia in rabbits. Other potential treatments for anemia
in rabbits include ferrous sulfate and iron dextran.* Literature
on these treatments in rabbits is sparse but iron administration
has been shown to increase hematocrit® and improve histologic
signs of iron deficiency in rabbits.! However, although gener-
ally available at a lower price than EPO, possible side effects
of iron administration are more severe than those reported for
EPO and include anaphylaxis. EPO and other treatments should
be evaluated with regard to the efficacy, the potential risks and
the financial implications in each situation. Follow-up studies
evaluating more frequent low dosing of EPO over a longer pe-
riod and intravenous rather than subcutaneous, dosing would
be beneficial in determining the ideal dose range and route of
administration for EPO in rabbits.
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