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SUMMARY

A method for preparing and ex-
amining combination thin and thick
blood films for the detection of
Babesia spp. rarasitemias was de-
veloped. A technique for staining
the combination thin and thick
films, using a phosphate-buffered
Giemsa stain solution containing
alkyl phenoxy polyethoxy ethanol
(APPE), was also described.

During acute bovine babesiasis,
the parasitemia can be detected by
examining stained thin blood films.
In cattle surviving the acute stage
of the disease and becomirq car-
riers, Babesia spp. are not readily
demonstrable in thin blood films,
however, a thick blood fil:n method
for detecting Babesia parasitemia
was described by Mahoney and
Saal® that facilitated the examina-
tion of n greater quanti.y of blood.

For the diagnosis of malaria in
man, a method for the preparation
and staining of combination thin
and thick blood films was devel-
oped.! It scemed that a simu.r
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method might prove advantageous
for the detection of the parrsitemia
in cattle affected with acute and
chronic babesiasis. The method
which evolved is described and some
results of this application reported.

Materials and Methods

Preparation of Combination Thin
and Thick Blood Films.—The blood
films were made with samples of bo-
vine blood obtained from the jugular
vein, using disodium cthylenediamine-
tetraacetate (1 Gm./L.) as anticoag-
ulant. For the preparation of the thin
blood film, a small drop of blood was
placed on one end of a microscopic
slide and extended over 14 the length
of the slide and rapidly air-dried. The
method used for the pieparation of
the thick blood film was based on a
technique described by Mahoney and
Saal® A loop (2.5 mm., external di-
ameter) was used to deliver a stan-
dard dron of blood on the end of the
same microscope slide opposite the
thin blood film. The loop was made
by twisting 30-gauge wire (taken from
flyscreen gauze) tightly around a 14-
gauge hypudermic necedle. After the
remaining blood on the loop was
blotted on a clean paper towel, the
loop was used to spread the drop
evenly over an ares of 28 sq. mm.
which was outlined by a circle 6 mm.
in diameier on a paper undernecath
the microscope slide. Before use on
the next blood sample, the loop was
rinsed in water and then in absolute
methanol which was allowed to evap-
orate. The thick blood films were then
dried in a horizontal position. Initial
drying was hastened by placing the
slides near a 150-watt incandescent
lamp.

The thin blood films were then
fixed with absolute methy! alcohol.
The slides were held in a slanted po-

sition with the thin blood film down
and a few drops of absolute methanol
were placed on the thin blood film
only. To prevent alcohol or alcohol
fumes from contacting the thick blood
film, the slides were placed in a ver-
tical position with the thick blood film
up until the methanol evaporated. The
slides were then placed in a staining
rack* and kept at this state for further
processing.

Before staining, the slides were
placed in an incubator at 65 C. for 45
minutes for final drying of the thick
blood films. Final drying was required
to ensure that the thick blood films
did not detach during the staining
process. To prevent deteiioration of
the thick blood films, the combination
thin and thick blood films were stained
soon after final drying.

Staining of thc Combination Thin
and Thick Blood Films.—The method
used for the staining of the combina-
tion thin and thick blood films was
based on a staining technique de-
scribed for Plasmodium spp. in man.
The thin and thick blood films, pre-
pared and placed in staining rocks, as
described in the preceding topical
paragraph, were stained in o 1:50
solution of Giemsa stain" for 4.5 min-
utes. Phosphate-buffered water (pH
7.0-7.1) containing 0.01¢, aver was
used to prepare the stain solution.
Stock solutions of 0.067 A Nut!.PO,,
0.067 M Na.HPO, and 107, avp
were prepared and kepl 1n seprate
glass-stoppered bottles. Fresh bufler
water (pH 7.0 to 7.1) containig
0.019;, arpe was prepared cach vk
by uging 39 ml. of 0.067 A NuH 10

* Staining Rack Model $7680, Scicnbfic 'nsduce,
Divislon of American Hoapital Supply Conuration,
Evanston, Ill.

® Glemsa stain, Grodwohl Laborutories, St. Touls,

< Priton X-100, | ohm sndd lsas, 1'hiladelphis,
Ps.
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Fig. l'—Babesi‘g bigemina parasitized bovine erythrocytes in a thin blood film. Giemsa stain;

X 1,330, -
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Eig.:ZfBabesia bigemina parasites in a thick bovine blood film. Giemsa stain; X 1,330.

61 ml. of 0.067 M Na.HPO,, 1 ml. of
10% arppPE, and 899 ml. of distilled
water. An electric pH meter® was
used to determine the pH of the
freshly prepared buffered water con-
taining avpg,

Immediatel: following staining, the
thin and thick blood films were rinsed
briefly by dipping the slides in a

4 Leckman Expandomatic Model 76, Scientific
Instruments Division, Beckman Instruments, Inc.,
Fullerton, Calif.
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staining dish filled with buffered wa-
ter (pH 7.0 to 7.1) containing 0.01%
APPE. A rubber band was placed
around the staining rack to hold the
slides in place. The staining rack was
placed in a vertical position with only
the thick blood film immersed in the
same buffered water containing ArpE
for an additional 3 to 5 minutes. The
slides were then air dried in the ver-
tical position with the thick film down.

Results and Discussion

The use of a 1:50 solution of
Giemsa stain provided osmotic pres-
sures that caused jysis of the un-
fixed erythrocytes in thick blood
films during the 45 minntes’ stain-
ing. Therefore, the usual nicpho-
logic criteria for differential iden-
tification of parasites based on
differences in size and in position
in the erythrocyte are not applicable
to tlick blood films. The use of the
surface-active agent APPE in the
staining and washing solutions
resultel in brighter and cleaner
preparations with only parasites,
leukocytes, and blood platelets re-
maining in the thick blood films.

The use of buffered (pH 7.0 to
7.1) Giemsa stain solution provided
the most dependable differential
staining of the parasite (deep blue
cytoplasm and a brilliant red nu-
cleus). For confirmation of Babesia
parasitemia on thick blood films, it
was necessary to resolve the objects
under examination into a red nu-
cleus ana blue cytoplasm and to
find some paired parasites that were
typically pyriform. The depth of
the thick blood film allowed orga-
nisms to lie in any plane which
caused some distortion from the
typical appearance of the parasites
seen in thin films. The typical pairs
could, however, be readily recog-
nized, even when some distortion
occurred. Photographs of Babesia
bigemina on thin and thick films
are shown (Fig. 1 and 2).

An estimate of the number of
parasites per cubic millimeter of
blood on thick blood films could be
made from the number of parasites
and leukocytes seen in 20 micro-
scopic fields (using X 10 ocular and
X 100 oil objective) and from the
number of leukocytes per cubic mil-
limeter of blood. The number of
parasites per cubic millimeter of
blood was then converted to the
percentage of erythrocytes from the
number of erythrocytes per cubic
millimeter of blood.
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