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BSTRACT

Twenty rabbits and five sheep were subjected to
phenylhydrazine hydrochloride by intraperitoneal
injections with dose of 3.0 mg per kilogram of body
weight. The sterile solution of 2.5 per cent (w/v)
phenylhydrazine hydrochloride was administered every
two days for rabbits, and daily injection for sheep.
It was observed that the hemoglobin concentration and
hematocrit level caused by phenylhydrazine were
approximately 63.2 and 66.5 per cent reduction after
administrations for 18 days and 28 days in rabbits and
sheep respectively. The erythropoietic activity in
anemic plasma filtrate of the experimental animals
was also assayed by radioisotope iron incorporation
measurement. The hormonal activity of rabbits plasma
was 0.19 Cobalt Unit per mg of protein while that of
sheep’s plasma was 0.17 Cobalt Unit per mg of protein.

INTRODUCTION

Anemia is still an important problem and
commonly found in Thailand. The conditions of
anemia can be artificially induced in various species
of animal model by bleeding and administration of
some specific drugs, or chemical agents. Primaquine,
phenylhydrazine!:>®, isouramil and divicine®*>
heve been used for this purpose during a previous
time. Anemic plasma and urine of the experimental
animals might become an essential source for isolation,
purification and characterization of the erythropoietin
or erythropoiesis stimulating hormone(®78919  [n
this communication, the hematologic effects of phenyl-
hydrazine on hemoglobin concentration and hemato-
crit level in rabbits and sheep will be investigated,
and we also observed the biological activity of this
particular hormone in their anemic plasma filtrate
(APF) using the radioisotope iron incorporation
technique.

MATERIALS AND METHODS
1. Animals :

Rabbits in both sexes weighing from 2 to 5
kilograms, male sheep with 30-40 kilograms in weight
.or phenylhydrazine treatment, and Albino rats in
both sexes weighing from 150 to 250 g were well
fed and supplied by the animal house of the Faculty
of Medicine, Chiang Mai University, Chiang Mai,
Thailand.

2. Chemicals :

Phenylhydrazine hydrochloride was obtained
from Matheson Coleman and Bell Company, Cincin-
nati, U.S.A.. Sodium Chloride was ‘taken from City
Chemical Corporation, New York, U.S.A. Cobalt
chloride as CoCl,. 6 H,O crystals was obtained
from May and Baker Company Limited, England.
Radioisotope iron (Fe-59) as ferric citrate was directly
purchased from the Radiochemical Center, Amer-
sham, U.S.A.

3. Preparation of Phenylhydrazine-Induced
Anemic Plasma :

Twenty rabbits and five sheep were intraperi-
toneally injected with 2.5% (W/V) sterile solution of
phenylhydrazine hydrochloride, with the injection
dose of 3.0 mg per kilogram body weight. The
injections were performed daily for sheep and every
two days for rabbits. The blood of the experimental
animals was frequently drawn for determination of
their hemoglobin concentration and hematocrit level
comparing with the normal control values. It took
only 9 injections for rabbits and 28 injections for
sheep. After the hemoglobin concentration and
hematocrit level decreased below 10 g% and 15
volume % respectively, the experimental animals were
bled by cardiac puncture. The whole blood of each
animal was pooled using Acid Citrate Dextrose (ACD)
solution as an anticoagulant, the plasma was collected.
The anemic plasma was used for assay an erythropoie-
tic activity.

4. Preparation of Anemic Plasma Filtrate
(APF):

The preparation of APF was employed by
modified method of Goldwasser (11), and of Rambach
(12). The pH of anemic plasma from rabbits (500
ml), and from sheep (3.5 litres) was adjusted to be
5.5 with 0.5 M hydrochloric acid, then boiled for
10 minutes and finally filtered. The APF of each
type of animals was dialyzed against deionized distilled
water at 4° C for 48 hours with at least 4 changes,
lyophilized and used as a “testing material” for radio-
biological assay of an erythropoietic activity.

5.
Determination of Hemoglobin
Concentration :

Exactly 0.02 millilitre of the animal blood was
pipetted using a micropipette. Five millitres of cyano-
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methemoglobin of Drabkin’s solution were added and
mixed thoroughly. The absorbancy was measured at
540 namometer in comparison with the standard values
by using Spectronic 21 Spectrophotometer.

6. Determination of Hematocrit Level :

The animal blood was drawn and placed into
the balanced oxalate tube. For the microhematocrit
determination method, the blood was filled into the
sealed capillary tubes with approximately three-fourth
of total tube volume, and then were centrifuged by
using Sorvall angle-centrifuge with the speed of 4,500
rpm for five minutes. The hematocrit value in volume
% was read out by a Microcapillary Reader.

7. Rodiobiological Assay of the Erythropoie-
tic Activity :

The erythropoietic activity in “testing material”
of APF was observed by the modified method of
Koonanuwatchaidet (6), using the technique of radioi-
sotope iron incorporation into red blood cells of
complete starved rats. The method required at least
4 albino rats per group for testing materials and with
two remaining groups for a negative control Normal
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Saline Solution (NSS) and a cobalt chloride standard
Solution. The hormonal activity was expressed in
cobalt Unit per millogram of protein of APF.

EXPERIMENTAL RESULTS

The time response curves of hemoglobin con-
centration and hematocrit level in rabbit and sheep
to phenylhydrazine hydrochlride were illustrated in
figure 1. and figure 2. respectively. From figure 1.,
it was clearly found that after administrations of
phenylhydrazine to rabbit, the hemoglobin concentra-
tion and hematocrit rapidly lowered from the starting
injection day to 8" day, and then gradually decreased
to the plateau level to the last day of treatment.
The hemoglobin concentration dropped from 11.8 g%
to about 4.6 g%, while the hemitocrit level reduced
from 28 volume % to 9 volume % The average
decrease of both parameters was approximately 63.2
per cent. Similarly, from figure 2., the hemoglobin
concentration and hematocrit level in sheep were
about 66.5 per cent lowered after complete treat-
ments. The mean values of erythropoietic activity of
rabbits and sheep were 0.19 and 0.17 Cobalt Unit per
mg of protein respectively, as indicated in Table 1.
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Figure 1. Effect of phenylhydrazine hydrochlorideon hemoglobin concentration and hematocrit

level in a rabbit.
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Figure 2. Effect of phenythydrazine hydrochloride on hemoglobin concentration and hema-

tocrit level in a sheep.

Table 1. Erythropoietic activity of APF from plasma of

experimental animals induced by phenylhydrazine

Erythropoietic Activty (Co Unit per mg of protein)

Parameters
Rabbits Sheep
Range 0.11-0.26 0.15-0.19
Mean 0.19 0.17

Notice : One Cobalt Unir is equal to the erythropoietic
activity by which 5 micromoles of cobalt chloride
solution as a total dose injected into complete starved
rat. In this paper, one cobalt unit is equivalent to
7.76. per cent of Fe-59 incorporation.

Afer total administrations of phenyldrazine
hydrochloride to the experimental animals were
completed, some anemic signs were also observed,

for instances; pale eyes, loss of apatite, weakness,
and less activity.

DISCUSSION

In this study, it has been shown that phenylhy-
drazine effectively induced an anemia in both rabbits
and sheep. The hemoglobin concentration and

hematocrit level continuously reduced during
treatments. The values markedly dropped down and
became nearly constant on the 10th day and 18th day
for rabbits and sheep. The plots between hemoglobin
concentration and hematocrit level against the injection
time likely exhibit a good correlation in both kinds
of experimental animals. The difference in figures
between rabbits and sheep might depend upon the
blood composition; such as plasma proteins, red cell
number, and total blood volume.

The anemic plasma filtrate of animals indicated
the presence of the erythropoiesis stimulating
hormone; or erythropoietin. It was previously reported
by other investigators, phenylhydrazine was shown to
secondarily affect the erythropoietin production by
inhibiting the respiratory mechanism in which causing
hypoxic and anemic condition(2,11,12). Moreover, it
was recently demonstrated that an anemic induction
by phenylhydrazine, an oxidizing agent was due to
lack of enzyme activity affected red blood cell mem-
brane damage, and iron including some other cations
released from the erythrocytes (3,5,13).

The injection dose of phenylhydrazine employed
in this experiment would be quite suitable. If the
higher dose was treated, it probably caused sudden
death to the animals. It was also observed that the
withdrawn blood was easily hemolyzed, therefore, it
ought to be immediately centrifuged after withdrawing
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in order to avoid hemoglobin contamination and to
maintain the high biological activity of erythropoietin
in the plasma. However, this investigation on anemic
induction in animals by using phenylhydrazine hydro-
chloride could be a possible technical gnide for those
who need to study anemia in animal models. The
anemic plasma produced by animals would be perhaps
useful for research on erythropoietin.
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