COMMENTS AND PROCEDURLE ON
THICK BLOOD FILM TRECHNIC
JOAQUIN BENAVIDES, I T

Manama, L. de P

Fram the Gorgas Meomorvial Laborators

Heprinted  from
TIIE JOUBNAL OF LABORATORY AND
CLINICAL MEDICTNE
Bt Lomis

Vol. 20, No, 4§, Page 250, Docsmber, 1954

(FPriniod in L 5 A0




COMMEXNTS AND PROCEDURK ON THICK BLOOD FILM TECHNIC®

Joaguiy DBewavipes, L, T, Pawama, R, oe P,

HE advent of the thick-film method for the examination of dried blood

films that eombined laking and staining in one slep was a fine advance in
laboratery diagnosis.  Barber and Komp's' ** modifications to improve the
guality of the preparvations and simplify the mechanical handling of the slides
for mass roeal survey worl was another distinet advancee in fechnic. This
is an excellent time-saving method for community work and ean be applisd
equally well to surveys of domestiec and wild animals il confined to mammalian
life* The henefits derived from the relatively new method ceriainly invite
g mueh wider use than af present prevails amone field, elinieal and researel
worlcers,  This is partienlavly true for those whoe are loeated in fropieal
repions. 1L permits the use of four or five times as much blood as ean be
made into a selisfaectory thin film and reduees the scarching time from about
thirty minutes to three or five minutes. A vast number of Jarge parasiles
sueh as microfilarvia, lrypancsomes aod even the [arge forms of wmalavia
parvasites are carried away by the instrument used in spreading a thin film,
Neone of the blood taken by the thicl-film method need be lost by the use af
a spreading or stiveing instriment. Cyeles in the chronie staze of a dizsease
can be more easily followed. Tt is even helptul in preliminare diagnosiie worl
in revealing the presence of lencemia, lencopenia, leueocyiosiz, eosinophilia
and polychromatophilia.  The writer recently found a case of myvelogenous
leneemia duving the conrse of a survey for malarvia. This man had not been
under {reatment and was not aware that he had o eondition that warranted
atfention,

An experienced teehnician ean examine with a fair degree of aceuracy
125 thick films in seven howmes provided that the hns are well propared and
ilo not excecd a half ineh in diameter. The writer’s experience covers twelve
wears in the tropics and four years of that time have been very E;t]‘aq:eﬁ]}f apent
in thicl, Blood film work. This personal expevience with the method 1= not
siven with the intention of matehing it with others whoe may already employ
the method bul rather to stimmlate fellow feechnicians in its use and to men.
tion the latitode the lechnic permitz in itz application.

Slides —One should be snre that all slides it the slide boxes. Frequently,
they are too long or too shord or even Loo thick, Very thin slides offer trouble
with the nse of the mechanical stage. We use green tinted slides rather than
the colorless or elear slides, They ave capable of longer use and stand elean-
ing hetter,

*Trom the Gorzaa Memaorial Laboratory,
Heccived for publication, Irebroarvy 20, 1934
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Noew slides should be eleaned and soaked in aleshel before use, and it 1=
very neeossary to have them perfectly drey and Tree of dust as well as linger-
print grease,

Used survey slides should have the cedar ol and stained blood film 1e-
meovied a5 far as possible by rubbing then with gaueze moeistened with xylel
before they are nonmersed in a hot (not beiling) solution of o mild soap. The
alides ave then washed ndividually in running water and then immersed i
TO per cent aleohol overnight, They shonld be deled with a elean ganze cloih
and placed in the standard eardboard shipping boxes lined wilh gauze.  Dust
from the cardboard will colleet on them atter Tong travel in beats, cars, or on
mules unless 1his measure is taken,

Eguipment —The equipment vequired depends on whether it is intended
for hospital or field work. None is needed for hospital worl exeept that an
extra slide should be taken on which to malke the film. One large drop of

Fig, 1.—A wview of the zlide box and ils statd, the Seld ease, the needle bottle and a bleck of
zlides with the identiflcation iag,

blood ean be mancuvered nle a cireular apot about half an neh in diameter
at ene end of the slide. This must dey tovoughly without eausing irregularity
in the [lm marzin else time 1= lost in examining the proleusions that Term.
The film must be al least a quarter of an inch away from the end of the slide
to permit the mechanical stage 1o eover the entire film without inlerlerence
from the objective. The only thing that fastens this film 1o the slide is
thovough drwing,  The shide is stained standing on end to save staining solu
tion and prevent the eollection of délnis on the filin,

Field equipment must be assembled to meet the needs for the day. One
must have some knowledge of how many people or animals are to be included
in a survey in order io provide sufficient slides, Tn the case of people, sguares
al manze and a bottle of TO per cent aleolol are needed to elean the skin of
the ear, Onger, or toe from which blood is 1o be taken, A two-ounee bottle of
aleohol with a No. 5 Hagedorn needle inserted in the cork makes a zood
blood-laneet, Fach time the corlk is replaeed the needle is submerged in
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aleohol thus preparving 1t for the next person,  One shonld dip the blood-laneet
needle up to the cork in parvaffin to prevent rusting it it is not in daily use.
A wax peneil is reguived to number the slide on the end not oecopied by the
film. A lead pencil is wanted 1o record these numbers in a field beak with the
name, age, ele., o follow,

Slide boxes with a capacity of 25 slides are used and on 1liese bsxes are
entersd the village, school or organization with the first and lasl numbered
slides. These boxes shonld be held tightly closed by an elastie band and leept
standing in a vertieal manner nndil the blood films ave quite drv. To do this,
while a slide box is being filled, T use a rvight-angled stand made of bloeks
Lwo inclies thick, The npright bloek is the same height and widlh of g slide
box.  Another block 4 inches long and the same thickness and widlh is nailed
to the bottom ol the upright piece.  This wmakes the base that rests on the
table or stand.  The opened slide box is then strapped to the upriehl by an
elastic band. This keeps the box level so the filme can dey withonl runninge.
On removing the slide box from this stand it is Maced in the same vertical
position in the carrving ease.

Field Case~The use of leather sases has been abandoned, since the field
eases are subjected to all manner of transporiation and to heavy rains, This
laboratory uses a metal ease § by 0 by 16 inehes with a leather handle similar
to that af & suitease,  This ease will hold all eipipment needed for 400 people
or animals.  These eases are really cavpenter’s tool kits made by the Kennedy
Manufacturing Co, at Van Wert, Ohio, and Chieago, 1l They come with a
tray bul we diseard it. These cases are very much less expensive than anv
made of other materials and they sland severe nsage as well as being rain-
prool,

Andwal Swrveys—The only variation in field equipment For (hese survevs
iz the addition of a scissors to elip hair off the point of an ear, or to expose
the tip of a tail in small animals. A sealpel iz also added. This is drawn
lightly across the point of the denuded ear and then by pressure draps of
fairly elean blood ean be removed by eontacting the slide.  Alwavs wipe the
sealpel with aleohol before use on the next animal and apply iodine to the ear
wounds. In some animals like the sloth and bat, a toe nail or thumb nail must
be eut off to secure blood.

Sowree of Blood for Film—There is some diversence of opinion as to the
most suitable place from which to draw the blood. The writer, for ficld worlk,
prefers the lobe of the ear as being less sensitive, eleaner, out of sight of the
patient and as having some degree of capillary stasis. Parasitized cells are
believed to be more abundant in sueh a system of capillaries. When very
young babies are to be ineluded in a survey, it is better to use the ball of
the great toe. Dany use, as a routine measure, the skin near the base of a
finger nail.  The Daland’s blood-laneet is a very dissembling little instrument
that does not neeessarily require sterilization. It can easily be eovered up
with the same ganze used for eleansing the area to be punctured and the
puneture s made with a firm guick stab withont the patient knowing what
moment 1t s to oceur.  This is an lmportant peint in the management of
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nervous people. T have used this laneet on ever G000 patients withonl the
pecnrrence of local infection. Care should always be taken to dry the skin
and to elear the puneture of any aleohol sinee blood expressed throngh or
pvor an aleohol wel sorface will fix the cells, and fhey will ol lake as
{hovoughly as they should. A dry skin allows diserete drops of blood 1o form
at the site of the poneture, and thess ave sure to be eleaner than blood rubbed
off the skin, The blosd specimen iz stirred or maneuversd into a eireular
spot aboul the size of a dime. Tt is then given its place in the slide box and
dried thoroughly before the vertieal positien of the box is ehanged. The feld
notebool will receive the game number given the slide and identifieation data
will be entered on the same line with the munber. [ care is taken to seeare
a large drop of blowd, there will be no need to stiv it inlo o spot the sie of
a dime, sinee it will spread to the proper sizge if given a level position,  Some
place the slides with the blood film upside down in the box and place the
wax peneil umber on the other side al the oppesite end. 1 Like the number
and the film on the same side of the slide buot, of course, al opposite ends.
The blood film end of the slide shonld always acenpy the same side of the
zlide box else it will be diffieult to hloek the slides in 25 Tots for Lhe staining
hath, AMueh time 35 saved and betier results arve oblained if sufficient Llood
has been spread in a uniform manner and in a diserete spet about half an
ineh in diameter,  Searveh the entive film, do not depend on the Hhackest Focas
in the film to alwoys supply ihe tuformation yow seek,

When a glide box is filled, it is eovered and the 1id bound on the box with
a good rubber band. The necessary information is written on the side or
bottom of the box with a lead peneil. For example: Hanta Rosa Sehool,
slides 1 to 23 or Santa Rosa School, slides 26 to 80, ete. These boxes are
kept in a vertical position in the field ease until the ¢lose of the day or until
ihe following day. It is always better to stain then within twenty-four hours,
sinee they lake with inereasing diffienlty after that period of time. We have,
of course, nsed such films even alter a month or fwo of drying ot they are not as
gatisfaetory and the blood film is apl to erack in many lines, and segments of
the film may even be lost. 1 have been able fo nse films that were six monihs
eld but they are not desirable films.  Animal surveys are frequently done in
barns and whether the Aoor is of dirt or boards it pays to wel down the floor
to avoid dust settling in the blood films. 1t is even more necessary Lo avold
destroction of the films by flies, ants, ete. Flies can remove a large part of a
film in a wvery short fime.  Care muost be talken to guard amainst breakame or
lenkage of the aleohol and iodine bottles earrvied in the field case, sinee & whole
diy s eollection may be ruined for the staining and examination. Stock bottles
are prolected by several vertical and transverse rubber bands which not only
serve to keep the corks ina tight position but also protect against the Jirring
of the bottles acainst each other during transportation,

Thick blood films will dry in a half hour during the diy season but in the
rainy season il is always better to dry them a half hour by placing the closed
boxes in the ineubator at 37° ¢ The lid of a box is now removed and picees
of eardboard one ineh square by 1716 of an ineh thick are dropped in the
spaces between the slides on the ends where the identifieation numbers have



been writien, 1L Is waell fo drop one between the hes and the frst slide as
well as Letween the last slide and the box, These cardboard separators are
to provide a slaining space between the slides, The lid is now replaced and
the box lurned wrong side up on the table, the bottom of the box is raised
elowly laking note thal no sliles are fast in their beackets,  The slides are
then brounght compactly togzether by a thumb and finger and moved io the
side of the lid where the separators ave then pushed flush with the ends of
the slides. This is best done by hghily holding the bloek of slides while a
sealpel blade pushes all separators inta good position. These separators add
protection Lo the numbers unless too firm a grip is used while moving them
mte position.  In sneh a ease they smear the wax peneil numbers and make
reading difficult.  The block of 25 slides is then lifted up to the edee of the
lid while o good elastic band s placed aboni the numbered ends of the slides.
A seeomd band shonld then he applied over the first to suard avainst the
brealing of the one banid and the unfortunate velease of the block of slides,
Some prefer a enblier web For this instead of pure robber hands. Rubher
bands 314 inches long by 1 ineh wide are nused in our equipment, Thev are
long enough Lo allow twao tuens of the band and the fiem pressure is desired,
This makes a solid bloek that ean be handled with ease and sa fetv, Dieneath
b rabber bands, o small stvip of white eard s adjnsted and on this eard is
transervibed the entry made on the slide box snel as: Santa Rosa Schaal, 1 fo
20, Onee the boxes have all been blocked in this neanner the blocked slides
are reacdy to be stiaimed,

Staining Methad —Glemsa s stain is probably nniversally used. It is an
expensive stain when porehased veady Tor use auwd after long poriods of stor-
age some of the botlles of stain deteviorate.  Tts preparation from ihe powder
is so simple, the results obtained so satisFactory and its price so preaily reduced
thal T see no reason why the stain should not be prepared in any laborators,
We estimate it at 75 cents an ounce (stock stain) when made by us.  This
laboratory does not use Azur 11 as is the ease with the old formola. 1 plave
2k g of Azur 11 eesin (Griibler) In a clean Trlenmeyer flask and then add
200 co. of 0P anhydrous slyeerin, The flask is eovered with a well-fitted
cork and then placed in a water-bath at 60° C, for thirty minntes. The flask
is shaken onee or twiee during this period. It is then removed from the bath
and 200 e of U P.methylic aleohol are added and after mixing the contents
the flask is again placed in the hot water-bath for another half hour, shaking
it onee or dwiee during this period. [ is then removed and left in an ineubator
overnight at 47° . Next day it is passed through filter paper and stored in
200 e.e. bottles that have been thoroughly eleansed, washed with methylie
aleoliol, amd dricd before use.  These are well stoppered and kept in the darle.
I use equal parts of glveerin and aleohol rather than the larger amount of
aleohol advised by some.  The liberal use of aleohol is undesivable sinee
thorough luking of the eells 15 the main ohject in thick filin work. Everything
used in the prepavation of a stoek of Gilemsa stain should be as elean as the
stock bottles in which it is stoved. I use a set of glassware exclusively for
this work. Application of the stain veguires a dilution of this Giemsa stoel



in a proportion of 1 e to ene ounce of water.  'our this mixiwre haelk and
Forth ahout four timees and then consider the solution ready for use. Uhe
blocked slides are placed 1n the slaining dishes resting on the film ends of the
glides with & quantily ol slain Just suflicient fe cover ihe films Our service
wses the rectangular staining dish 34 by 3% by 22 mn, inside measorement and
these haold 334 cunces of the staining solution and will reeeive 500 slides,
White enameled travs 134 by 2% by 744 inches (instide bottom dimensions)
will secommodate 150 shides and nse 9 ounees of slaining solution, The slides
are left in the stain for one and one-half hoovs, and then very cently dipped
in two changes of water like that nsed for making the staining solution. They
are then deied by standing the blocks of shdes on paper that absorb water
rapidly such as paper towels,  We usually leave them overnight but deving
can be hastencd if neeessary. The films must be thoroughly dey before they
are cxamined.  The authors™ * % of the modifed thick-Bhm method 1hat tlos

A e, g s b o 00 e
Iaboratory wses siale eleavly thal the water wsed Lor diluling Giemsa stain
should be neoteal, or only slighily allaline {pIl 7.0 1o pil 727, and muost he
nearly or quite free from salis. It has been our experience that clean, fresh
rain water and our local city water supply all serve well withont treatment
for this purpose. Freshly distilled water needs Lo be corvecled. There iy
alwavs the visk that some aceident or vepair to the water supply syslem might
canse the loss of a day’™s eollection of slides but thus far it has not and I 1ike
our results as well as awith water corrected to the proper values,  There iz
censiderable latitude in the eharacter of the water to be used bul one mast
stay within reazomable bounds,  Mueh diseussion has avisen trom the forma-
tion of greenish yellow crystals that oceasionally cover the film and male
examination diffieult.  This aceident will not happen i the staining dishes
are kept thoroughly clean between their periods of nse.

The vomplete examination by a trained technieian of a wellstained {hick
film a halt ineh in diameter will reguire abont three and epe-fourth minntes.



Therve are three faclors, al least, thal must be taken into eonsideration in an
efficient examination of a thiek flm, these are as follows: (11 ene must be
acquainted with the parasites for which he is gearching, (2% the entire film
should be seavched, (3) a proper light and mragnification must be employed
and a sufficient amount of wood immersion oil {eedar oil) to eover the search
must be applied to the film.

One familar with thin flms stained with an aleohol polyehrome stain will
find the thick filin pietwre eonfusing for a time sinee all the ved blood eells
are gone. The field eontains leneoeytes, platelets, shadows of ved colls, anad
parasites. 1L will not take mmeh time for one who knows the parasites and
15 aequainted with thin flm work to learn the thiek film method, and for
diagnostic work it is a most desirable method, There is more upo which fo
Base an opinion than the spavse fndings of a thin film. Both methods have
their particular points of value but for mass survey work the thick-filin
method of teday fills a mest important need.  More mixed infestations of
malaria, seanty trypanosomal and spivochetal carriers are being fonnd and in
wild animal life it is uncovering many faets that are desived in the way of
the ineidence of filuriasis,® rypancsomiasiz® spirochetosis b pireplasmosis,
anaplasmosis, ete. Naturally the different species of parasites vary o creat
deal in the number that may be found in o film, The monkey spivochete al
the apex-of an acunte attack may show a countless number to o MHETOsEap e
field while a trypanosome like 7. cruzd may never reach a feure above 40 o
a field and eertain mierofilaria may show but a few to the enlire film,  Seant
infections are far more frequently found with this filn technic, The writoer
and lix fellow technieians have, doring the past four yvears, examined from
man and animals abeut 2000000 thiele lms. This diagnostic method is capahle
of just as wide nse in veterinary medieine as it is in human medicine and
affords an exeellent yardstiek i measure the vesults of sanitation and malaria
comirel,  The chiet purpose of this thiek film method is the diagnosis of
pavasites in mammalian blood. 1t is not intended for a study of the ehar
acleristies of these parasites or their relationship to the red bload eclls,
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