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FORKEWORD

This poox 1s 1intended as a general guide for
non-specralists who wish to collect and preserve animal
parasites tnat are wortn studying., It is not a handbook.
ihe methnods described herein are neither new nor unigque aor
exhaustive, We have selected them for effective and
practical use.

Wwe thank tae Research Associates and Rasearch
Affiliates of the Harold W. Manter Laboratory, University of
Nebraska State Museum, for their continuing interest in this

project and for reviewing the manuscript. ¥e acknowvwledge
the encouragement of the Council on Standacrds of the
Association of Systematics Collections. We express our

gratitude to tne late Drs. Harold W, Manter and Robert
M. Wotton, wno handed down to us a number of the techniques
described in tnis book as well as an appreciation for the
value of usiung proper histological techaigues,

We have prepared this gquide as a s2rvice to the
discipline of parasitology. Specimens are the original and
only scurce of information conceraning them: the better the

specimens, the petter the information retrieval. So that
this quide may oe available to as many cwollectors or
potential collectors as possible, it is priced

inexpensively. Royalties from its sale will be added to the
Harold W. Manter Laboratory Development Fund to further the
collections and library.

Mary Hamson Pritchard Giinther 0. ¥, Kruse

Research Associates:
Donald L. Ferguson
John Janovy, Jr.
Brent B. Nickol

Researcn Affiliates:
Wilbur L. Bullock
May belle Chitwood
Merle F. Hansen
Norman D. Levine
J. Ralph Lichtenfels
John S. Mackiewicz
Gerald D. Schmidt
J. Ieague Self
Franklin Sogandares-Bernal
Horace W. Stunkard
Martin J. Ulmer

The Harold W. Maater Laboratory
Division of Parasitology
The University of Nebraska State Museun
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; {pre-cleansd)
i (10w 1y, €5
cover gla ~an  be made by

sized ones with a diamond

tip

with mounting medium thinned enough tO
pasily and gle rod  for applying

to mark slides
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DAL E & 3 2 5 card by
doining opposite Corner: 1in Will
of the slide, and that point
gquide for centering speciaens  on

awing around &

- center of slide
lopproximate
pluce whore
specimen showld
ke mounted)

“ drown line around gloss slide

peng. Lare must be exerc
imen properly on the slide,
s of proper size, to add th
nt, to prevent the cover gl
ide, and to prevent the 1no
in the pount.

o place
et 3
) amount
from tilting
lusion of

©

g

af  the

at  the

a drop of ba

] t the ol Specinen om the
a vt with a fine brush and position it
balsam {i.@., cover specisen with
anterior end down (it will then aj
side up when viewed wilth a compound
pore mounting medium 1f necessary. Do not
the specimen to the air.

! I

! !

bralsom |

-y 1 s

g o | !

: ‘

stide - specimen ! |
in bolseam

| :

i i

o . i ‘

dissecting needle %«ﬁ |

i i i

e L ]

T If nece
a ventral mount {i.e., ventral

rope Lo ass
Up) e
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gmall
string, or
oho o have beer

)

imens m
: slide, nylon
illary tubes wh

1D

and so0r sy thickn

over a
s 1 Lo

(IR

Wwhich
ferent
Wwhich,
: the

5 .

workers r
cut with
25, Also pie
ague, do  wWork
advantage of coming ip
plenty of balsam so th
813 the preparation dries,
partially withdrawn.

copillory  tube

for support T aumbar
T EES—— Loeut weith
i bgyrrprvnd

il

BRoBES meunting

oenr gloss (
e diam

r
tower gloss pleces
for suppard

cover qle

% o Hold cover glass with

edium at one side, and car
LERE . It ofte
ium to dip the
or xylene D
If needed,
from the si

it

e
Luk can he

&

tg use the sma i
aly cover the
sult in a wmore

means a sawving  of  wmountant,

Ve,

5 that will
only does this ©
nt, but it also
Whioh i

If dull blac
hily mounted

glac
A . to
inbing  me
LBeRSs,

re before ti ;
Roz ; such  individ:
1ring agent, dissolve all
allow the alpr te leave the sp
then remsuni.

medium
by the
CWUm
LE
WOrKS
& h L L ﬁ

Fregquently, the
W agent) s :
{mounting) dium, apd a v:

B . The remedy .which suge s i

is the use of thinper bhalsan.

well with ssaller specimel

polac




T

i3 s PR

5,

ial does not mount well in this balsan.
cimens We suggest  colearing  An

fron
in

. speglmens may alsco
4 ip fixative or acl
1 reacting  with

T8 PR This
e, marine

rentl
and cestodes.

:ated above
mounted in
ced Wwith lens
a warm pl
gvaporation
tnE may L hen
sape density.

poth  methods L
material to b
@ in a dish s
paper. Place the container i
(45 to 500C) and allow gradu
to thicken the balsam. Specis
pe smounted in balsanm of the

Lo
fail, pl
yery thin

(994

coinens. Lf the
t milky, watexr
ald  mo
agent, and ret
preferably a fre

cimens appear
L nta
nting medium in clearing

h osolution., Leave

@

A

hour or more before clearing
repounting.

to siide with

nunber or lette

preparation at ature, in a
on & lide warmer not war
] sition until
DL cover

to avold

aful
in

ghts

per-ciip spring (s Pe
there is need to hold a
: medius hardens.
not the rtriges; ful to
gl uptil the balisan is
dry enough for the slide to be handled.

wnen dry, remove excess medium with &  razor

plade..

air bubipies become trapped in the medium of a
red slide, they will move to the w@argin
lide is placed in a dryimg oven.

sedium sShrinks
r obhe oover

thelr mAa YL mum
praparation
to diffus
b

mountbs
unt il
s tipe
gn the

the Bnoun
and to
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»fractive index with greater clarity.

two slide labels may b as
snformation on then should be printed
fwu labels are used, the left
and locality data; the 1right

place the label on the x side of the
1 e
A

BT

e Gt

a level
drifting

preparatic
i 2 boxes {(to pr
specimen) away from Light and heat.

are to
deposit,

If specimen
to aquawd for
cked,

that they bhe
stects not only the spe
sonnel handling it

packaglng proced

ure which ith the
Union Rul : ]

i

s
in a bottle or tube which can
film or wax).
Da gmamw uwat@% r in suitable material for
iwlation and absorption.
T vok in cardboard contalner and WEap
ipment . {If SEVELa tubes are
sther, they nust be indlviduall WEEppe
paper or ocloth to proy a e
‘idﬂiﬁj between Lheb.)
d. fregquently occurs, particularly when
: pressure decreases durlng alr traasport.
_@k@y it must be as tained that aip- and
~tight closu are usSed.
Za 205w

with wmounted specimens in
» holder, or slide box {depending on
of slides sent). Wrap each slide
ily to prevent it fron shaking
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the box and to contaln

within
5 sh

sure that mounting mediunm

It ia
che  following
deposite in

! Dlogy
Univarsity of Mebraska Sisie Museum

Type de

should be deposited
itory. For the Unitad
tne U.5. Hatlomal HMuseum Helsmintholoc
tion, ‘ housed at he

ultural B Canter. Pak
e fully send to:

V18

tology Instit
s, Buildi 118
peltsvilie, daryland
o5 A

in
a bli

adiately or at
L saffici
shoudd be pla
continent s
id be loaned,

operly.

para
entire colle
specimens or wilte

and voucher
5 Which

Unive Lty of
Lincoln, Hebr
[EIC T
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A easential
nat  oniy needed
lso  used during th
imens and, fipally, for

Bpec

{compound)
an, properly aligned micros

S

in tae laboratory. The instrument
noat A4 three obiecbtives: low

bigh  dry--—88%  {Uum): and oil i

or anpother similar serles of magnificati

ocular
plicroneter 18 regyulred. The upnits on the slcropeter are

calibrat

divisions varies f
fore be calculated

thae value of tig
lan and mu ther
copbination of lens
jorometer units  with & sCa le of known

le

ch

for e
This is done by cowmparing the

S

1., Plave the stage plcroneter g
5 ions)  on

Do fmm and O.0%lmm divi

: o0 me part of the scale,

lace regular ocular with the one that contains
the ocular sicrometer.

3. Laok througb the scops

wrometer until the

axactly superimpo

o

and adiust the ST
U-line on the ocular mpicronm
:d upon ftae O-line of bthe stage
balow) .

Example of a Calibration

stage microemster
5,

weulgr  micrometer
20 ocular wunits = 044 mm

1 ocular uwnit = 0.02 mm

or 2 microns

4., Without moviang b

he stage micrometer, f

Lo which are also super 2 Llonger
e betwesn superinposed lines, the

plicronetear
ce {(in mm)
on bthe

£ the large divisiocns of the stage
O.%am. Determine the total dis
n the two polints of  superimp

e
B




~30 =

stage micrometer, and then determine the nausber of e
pall units necessary to cover the same distance on
e ocular nicrometer, i

ampler 44 ocular units = 44 stacg
1 ocular un: Lhlbmm 22 =

{(m0. 4lmm) -
inm or 20un

Repeat for each objectlive. L

Note: Taes calibration refers to a  sp Fic  ocular v
oneter and a specific obijective {usually,
a specific asicroscope). Bany hours
ulat ions will be wved 1f the ocular micrometer
gaed to the microscope and kept with it.

ybiective showing values of 1 throw
units, also 200, 300, 400, and 500
suick conversion from ocular units

to

organs, and structures ar

phe ocular micrometer along

counting the division i

micrometer, and multiplying by the calculated factor .
- thoe obdective (20 in  the above aexanple) or

rring to the chart. .

@ measured by
the axis of the #

the goular

-
W T units W
v
1. 20 2. BA0 5L 10Rn Th. 1520
.
X 40 27 54O 52, 1040 7. 1han
b
B B T GO 53, 1060 TB. IH60 )
P
4, BO %, 580 B4, OB0 Fe, 1580 }
o
T L T — R T e T L Y T .Y Voo
.
7. If the specimen or organ is longey than The P
; ] microneber, choose & 14 ma ke
the range of the ocular record e
units to that marker, move the s0  that ‘
marker 1is at bhe O-1line, complet )
ement. Repeat Lf necessary, following the ¥
iian line the specimen or organ 1f possible,
. noa SKet with a cane lucida prodection helps i
o verdfy such neasurenents.
Alwavys project and draw the stage picrometer ’
abel its value at the sanme time the specimen is ;
A awn. &
'3
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SULUANS

TULDANE AND

exceptions  parasitic
GPLC. They may be
extracelliular and may be foun
or cyste in Lhe
Tl circulatory
or the skin of the
are found on  the

ophozolte

o

I
ih el

o O e

micy pic, ciliated
itize Lhe excretory )
systemns  of marine [ i
body is mposed of | ;
N They are rarely !
collact then, make
8y of the infectaed

& Wwhich par:
productive

i

b
g sEears  {p.
as and ¢ t

Fresh
exanined
if tightly
ared and ret . Lontaine as baby food
will maintain moisture and prevent dehydration of

: Paratilm {p. 17} stretched across the top
aids against depyvdration Be host
s the fecal sample.

SAMpPL e
L4 hours

e,

i

from cal sawples is

. 2« The step
th exanination of a al sansple
che preparation of a direct spear {tempor
mount) »

{1} @ S
RUCOUS  port
slide  and
. 10e. Add &
cover glass examine with a coapound
BLCLOsCOpe.  The smear should be thin enough
to read print through it, but should not be
@ thin that the material floats under th
gver glass,

on a clean nicros

%

4

£

Hote: Trophozoites
loose stools; cysts

racteristic of

510018

Exanine preparati

asing low power and wvery
Low light ty to find mobile amebas,
flagellates ciliates. Specimens are
very small, and the slide should be scanned
sarefullya

Lo




GRne Conner,
side  of
fielid, and
ide of the
pack and forth
material under T e Cove
amined, To reduce a to becone
some people I to  rTead the
vertically rather than horizon-

has b

pPlace a drop of fecal

add @ drop of
1001, d  mix; add
gverytoing will stain at once,
the cysts will be bright and colorl 5
inst a pink background. The cysts
dually becowse tinged with yellow, and the
nuclel become dark DL OWhH Examine
preparation as above,

{2}

; a:  Iodins alsoe stains  starch, both
Within protozoan cysts and in 2
surrounding material. Large yeast cells nay
have delayved staining.

An advantage of DBurrow's
(PY &) fixati i that
in fluid saamples can be i The
an adhesive As a

Lak  or
and o
: solution
alps BALKS O
adding the specimen and

Add no
vhan J parits
o 128) .«
the contaliner
fixative.

ohily with an applicator stick or

vigorously.
somne of bthe
B

cap and shake

vial onto
smears that a)

{focont. p.




too  thin .., Dbe able to print

b h OSHERAL) -

to dry for 18 to 24 hours.
ps 3 through & of  proc

§ belovw.

dure for

o T2
o for procedure
S Sea p. 68 for procedure.

Brocaell
‘ slide can  be pr d b
audinn's fixative {(p. 131} and an iron
matoxylin {(p. 102) stain. Many wWOorkers .
t there is enough albusinous material In
to insure adhesion of ouc s to the
Lide, 15 Maver's albumen affixative (p.
120y will misimize the possibility of losing
Specine ixation and staining.

{1y Maxke a thin smear of fecal sanple on a clean
53 slide.

Note: MNever let the preparat

2 B dry until
it 15 finished!

{2y Have Schauwdinnts fiwxatiwve in a Coplin
{5t ving) dar or petri dishy; lmmerse slide
for 20 ainute at rvoom teasperature or 2
ainutes at 600C;

{4} Remove mercuric c¢hloride by rinsing the
sbide 1o 70% BtOH and then pl ng it in
iodine alconol (p. 125y for 5 minutes

£ dodine color fad
iodized alcohol.

s, treplace with

{4) Heturn slide to 70% EtOH. The preparation
pay be stored for a time in TI% ELOH.

(5} Stain in iron alum hematoxylin (p. 1021 or
Wh

{(6) Write with a diamond pencil t
onto the si

atleyts trichrome {p. 114).

host nunbery

Hobe: Smears can  be aade on  Ccover
arcy out all procedures in Columbia jars

hold 10wl of solution.

e BPe 68}
Ce grnal OLJans.

¥ ;. cwysts  in
w5 cannot be collected by spear Lec
by g ed from the hosty or

¥

should




and

be left
2 parasites with

5 put dirsctly onto
the siide is  laid
raked in xylene, not
adn on the specimen, but this <2
stored in siide boxes jprotected

« 3 e
Ak S i

protectic

tudy by add:

See alsor: Fixation for BEH, Bé
Embedding and sectioning for
13 BLOL CECOPY e p.  B8.

a

i
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o
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o w
e

tr

oW,

ans are  found  ins
SR and s8kin, in
and cloaca of wmarine and
b and dinp the urinary
very rarely,

the preci

BOnROgenedAns are
zans; follow
41y,

small fish {or asmpaibian)
{gill arches should be
parated fron o ne anoth
and/or fins in  a  container of
1nl, 000 formalin.

Y
H

reeze the gllls or entire 5 r o 6=24  nours
to kill the worms in a relaxed position and  to
1 othe mucus which freguently clings to  the
Place the gills or fish i ‘ iar
water for thawing, t the
ously for one minute.

Or: Isclated worms, body  washing
entire f£ish {or ampsibian)

calner 1/3 £ull of saline,
i ken vigorously for sever rinutes. Then
add {(a) an equal volume of tne e Lliquid
chloretone {1q in 250ml of water) or {bh} S
drops D fixative (to make a 1:10,000 solution) ,
and agaln shake vigorously for several minut

gills andsor
piaced in a
ar sea watbter,

Following any procedure above, pour bLhe liguid dinto

‘ ] sel, let stand for a few minutes to allow
ns to settle, and then SmOye eXtraneous
particl py decanting the supernatant fluid.
Bxami » gedinment by placing swmall amcunts in  a
petr i and scanning under a dissecting
ricroscope. Hemove specimens with a pipette  and
draop into AFA,.

g4 These worams are so small  that they mpay be
erved frow the fixative to 70% ELOH in an hour or
Inelude collection nunber.




Wy

are ually mount 15t 8
144} , which also clears %a@m*

bath on a hot plate at 459¢
i wwi&y with applic

‘ {round) af  two LEferent sizes
{€.9., tdmm and 22mm)

Hazor plade

Jar  with Canada balsan (for double
technique)

T ace vial of glycerol delly in Wwater Dath
until the jelly is liquefied,
i3 Ercessive beat will destroy the delly by
anging it to an lrreversible colloid which will
aot ien.
2 Put  one drop of liguid jelly siide,
i Lan cimen, and add a round ¢ ;
G preparation cool and harden. Rencve excess
y wltq razor blade.
b 3 slide on a hot plate permits removal of

and/or rotation of the
ﬂgmuiwmw&nm are s0 fragile that
oRmended.

.men, but
procedure

mounting in glycerol or other
imens from water {or 70%
sholt

&
not  froae

1 media have a very hlqn aspot
» collapse and shvinkage en  in

Transfer delicate obiects intermediate
5 of  glycerol | ailconol aporates, add
2l to brisg  back to origimal volume, allowing
cal bours or days im oeacn dilution) !

If mounts in givcerol jelly are
dark plac

stored im  a
y, they say become fluld and rum  off  the

nh mounts ol the praparat
2 simply made by ringing

sub le 'ay&x of clear finge

ng the above
cover glass
polish.

wizﬂ
Au ot ne

method is;

s a larqger cover glass {(22mm) on the edge of
ming plate.

fronts. p. 40}

smal monoy Small
N glycerol
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a drop of the melte af
COv g i and orient the within
jelly {ventral si down ause the
imen wlll lax be viewed through the large

}a

-
o

5

ond, swmaller cover gla
araticn.

o, Siowly lower the
{i8mn}) onto the pi

specimen..,
- rover glass 1Bmm

glycerine jelly J Yeover Bloss 20mm

o bulsam
‘ ~gloss slide

e

sembly cool ana th

ature Bt.

© apse off ex jelly with a
£ a drop of baisanm in the center

G. Turn the double cov glass a:x bly over
that ¢ 2L gl is on top, and then lower
it drop of  palsan, The Dbalsam will
5 the swmall cover gle and extend to

; of  the larger glass, for LT an

ive and pernanent 2a.l (8 Above) .

see Ligurpe

preparatic be  driled
for s L Putting tnem
would melt the jelly.

alsor  Fixation f
Embedding
Tight




2ALS Are
tine

Raly organsg wmavy

hosts
treated  the

ilgene

ilmgw and  fixing
ta@ uallty of an

; Wy mdva
cund in order to pre
» fix them while they

mﬁcwxzk
1id alive

with eggs  that
The worms can usuall:
sUharge some mﬁ the egqs patting  th

T For fow mmwum
in ninutes

by drap.

relaxed in
frigerato or they can
sprinkle a crystals
for 1/2 hour.
sgroup s AFL (s

85 CUan

in the

tﬁm“Mua {
in
J\w Yo

fi Y

imen to  a

L

i, towel (absorbent
‘MLH; Lkmgﬁxwu on the

5. on the cover gl

the

Lo appr
@nsi on. {
as a4  flex
Guserve wi tfs a4 hana lens op
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applying pr
sure until the si

Hany workers have gilven
the internal structw
dily  be inoo« :
inted out here that when
ng," we do not imply makinc
2, but straigh

SBALL WOLBS [a iy n

s  should

and oan
irenents., it

the tern
ke i
it

sraal' shape.
obther =

figed

b

WD
pE 3L

a covar
ens {le than 3mm) as
other band, some worns
‘ ten them with pr
UCh cases, one
: 5. Lor exanple hircud
put between two giass siides a nd

4 are appl

W
ligni withd
SO BusS ¢ hat
a

= figure

The e

tige preparation is then placed in a beaker
of £ixat] S5

ve Lo Since posi of the Dbody

: and penetration occurs only
worm  should stay  in b
4% hours after the c¢la and glass
removed to assure total penetration.

=y
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Another simple technique to flatten specipens ander
4 cover glass is to use a sprimg made of a paper <lip.
gend the clip as shown in the diagram below:

s ; !
| R ; -1
E L | [
i | i { i 1
i i i H
i ! ¢ [
i L ; o
{ | i H I il
f by Lo I
| : i : i &
| L L !l
S N R S— S i
E j

a. Pull the two arms of a paper clip apart o an
angle of approximately 60 degrees.

5. Bend the longer arm aear the middle so that the
rounded ends of the two aras peel.

T addust the amount of pressure exerted.

d. The wire tip extending upward may be used as a
hapdlea,

not immersed in
dry out on the

to a vial of AFA
g fixation. HRepi with 70% ELOH
2 L0 48 hours.

to  kill and fix specinmens

(not  boiling) ligquid. The
4 from the organ parts to
saline and killed by addinsg bhot
- the worms are transferred to
This method is reported to De
renatodes  and cestodes. A
ation of this method is to heat-treat sptire organs
puring boiling water ower them as they are separated
mall beakers: then the organs are placed into
Figxative for fixation and relatively short-term storage
until exanined.

hout press
lminths are
ander dishes

of fresh

ew seconds la

of cold fixative.
sultable for

The quk

@5t and simplest of all methods would be
ki ll and

ix the parasi in situy by preserving the
in cold 10% formalin., {The vwolume of the
4ld be at least 9 times the volume of the




Fixation of paras: ity usually results
contracted, and mucus-covered woras that
ens lLater. pethod should pot  be
w owant to demonstrate what the Y
ittty LE sectioned material is to made fron
sirable methods, cannot

[

The parasitologist balances quality, +time, and
a, ete.)  din  choosing
ing and fixing. Often it is a guestion
and where the time will be spent on the

d camp, at s

Jitdons {in a fie
¢ of kil

En and rixing laryal trematodes and fragile adults.
W into a wial of hot water or AFA {about 509
Cre  Swirl upcll worms relax and die, Plx in cold AFA
and store in 70% EtOH.
. Living lerwval trepmatodes. Trematode cysts can
apart with dissecting needles, or +the larvae
‘ vide) or progenetic adults may be excysted
chemically. Often it is enough to drop the ocysts
O.6% Macl solutios and allow to stand at roomn
tesnperature until the larvae excyst.
Anocther method for excysting is:
Yo Drop cysts into didestive solution for 30 minutes:
HEL {0xd%) wovmmanowmsns 10 parts
pepsia {U.58) siwsnassssas # parts
4o Washk in saline {according to type of host).
d.  Trapsfer to solution of 0.5% trypsin in
G.85% NaCL (K, HPOy ), pH 7.8, for 10 sinutes.
4,  Wash in saline.
5. Bdd 220,900 streptomyoin to saline.
Broysted worss may be killed and fixed or may be used
for in vivg studies {(see vital stalning, p. 112).
e Byge Store in 70% EtOH with collecting number.

Be  Siaining. HMayer's bematoxylin and Hayer's carmalum  are

good stains for tresatodes. Follow geperal procedurs
described p. 19, Another beautiful stain, using

Malzacher's techaigue {p. 106}, differentiates the

various organs sSharplye

king. Follow general procedure described p. 23.

See also: Pixation for EH, p. B6.
Embedding and sectioning for
light wmicroscopy, p. 88,

ite looks

=3

e
L2

e
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CESTODES

Adult tapeworss are conmon  in o
the intestine of most vertebrates.
Proc id larvae are nornally o
found in tha henocosl of
SLACSANS. Plerccercold larvae

wnal are solid larvae found
Ly in fish and snake muscle,
Live BLC. Cysticercoeid
sually encysted in  the
staceans, lasects,
oligochaetes, and other
put less commonly inp

ZFN Cystloerous larvae ¥

{bladd WOURS)  O0Cur ib various _

organs of reptiles and marmals, but ¥
dos birds,

&

Be wcareful dn working
tode larvae since several
can infect directly.

todes are the hardiest of the
cobting and relaxing may be done somewhat

Lment 18 necessary. The Fs
a ke g
b Laxing. <Care must be taken to recover ¥
tapevorm, Often s ring deeply with
a4 blunt scalpel will free the mucosa in which the scolex i
s enbedded. LB other cases, excise a small portion of
inal wall in which the scolex is embedded, and ”

along with the worm in saline. This may induce
m to loosen its hold, or the worn may do  so
sly 1f left for a time at roon tenperature. w
refully tease the host tissue from bthe point of

insertion and allov the scolexr te float Free. v
stodes tend to contract and twist unle they are «
sxed De hkative is added. Chilling the worss, k
in the refrigerator or in ice water for u
hours, relaxes thew with the least pandling. B
i wod 48 to place thes into 5 o  10% ELOH at
Lure., v
Bedivs-sized to large cestodes nay be swirled with &
rument {like glass rod) in a dish of wars
diluted fixative, The worm will lengthen .
it relaxes. (ut the larger tapeworms into ;
lze  sectlons before swirling them in the
Cixative. &
B Axing. Common fixativ are AFA or Bouln's i
tapesorns are related: '
1. to may be handled like digenetic N
» taking care to keep scolex and strobila
{attached) . £
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5

k W

i T
2 C Beginning with
drav it onto a gl
along  with e Eluid, Cover with glass
and pipette ative along the edges of the
The . is o abtain flatte
s, 50 take ‘ pot to "float® the slides,
atand 30-45 miputes, but do not persit the
mans to dry, Remove slides, cut strobilae into
»m lengths, and transfer to a dish of fixative.
" g h specinen in a separate dish.
4 ens may ke  wound around a  bottle or

sure that no  parts  overlap!  Pour hot
alckly over eostire specimen. Unwind, cut
] and transfer to a dish of
hours or overnight.

The vapor from hea AFA {evaporating

s highly flampable.

Medium-sized and large cestodes mpay also be killed
and uncoiled by dropping thewm into hot water fabout
500y, Fix atterwards in Bouln's f£luid or AFA.

Alternatively, spread thes on long glass plates
which are covered with water-mpolstened filterpaper
{paper towels). Carefully straighten the worms with
3 »ft brusth and cover with a coad 55 plate,.
Pour fixative onto paper extending over the pargins
of the glass plates. Fix afterwards in AFd.

ad  as  for larval or swmall
a4y,

5 a Proce

Gists. The
) rom bhe host
lutiona cysticerc
fromn its 5t wall, if ne
placed ian a warm :
(D 1407 o Invaginated Lmens, upon
srally show
g as for

being put into the
move sent within 20 seconds.
awall digeneans [(p. 44},

itions do not  favor prompt
gqut  and
alln. This
n#s, which

SEANG COond
~y ment of t
it ents may be pr ;
produc
ated as desc

eworms, the
in 10%

ed or colled s

bed on p. 80,

oy

hod of fixipg cestodes ip
B

Another Jule

ibed under ER A 4

ties of
ible,

ransfer to vials
s as stral
4 specimen nusber




Fou

G

1ge Stain a
Uften carmine
2 Senichonts ac

: Another é :
(P 106} tapaworss  well Dy
rentlating the Various organs sharply.

in general
{iike Mayer's
carming, p. 110y are
Mmgnq nethod

procedures
Lx@»um”

Iy wiscous bal
paral

ition the lewgths of the
wé)amw Bip the cover in
t, Lousn The Ccolne
: filuil, and car
inning at one

o the rvight
{ £1
ilong

WL g

to oa 3
Liy affix A
end and slowly lowering it over tLhe

the

T;@r@ Mn«gki gh balsag

of

e el
the pil
nar
solmens to support the
may be added from  ©he

34}

B
may be piaced >
gl Additional

o o M)
|t MRD g
L MEnaRias pesp H

RSO3 SR TR

Some Ccompression  may  be reguired when asounting
wdiia tne palsam is dry eaough to nold the cover
in 3»& Spring clamps (s pa $3) may be used,

: tnat  soustant  do not  narden around

LR

] an ideal mmmﬁtxﬁt Lo
Tnis solution SAL S
altering the size of the

"3

Mount scolex in :
preparation [ T8y or make a Jdoub.
mount (s pa 38}

med Lum and ring
COve i =t

o

Fixation for EM, p. Hb.
{ding and *=ctxdmxa\ for
iight P a4,




AOCERPHALANS

are normally
of  vertebr
erbadded

of the maijor taxononmic charact
3 d Worms are on tne prabosci
the proboscis should  be ”u}i«

Lystacanths should be treated E
Other larval stages may be prepar
¢ HUL Are not excysted,

Use qreat care ip renoving
chalans from the host o that
mﬁ the proboscis are Freserved
] in place, The
izaw to collect the adult WOrms s
cut  out  a small Sguare of the
tinal wall contaivning Lhe enbedded
PRGRCLS,  then tease away the ho
Bemove as such host tissue as
from the hooks as the WOrm  is
y xd frowm  the cst's  intestine.
not puncture the living worm, Teaga

ue apart  with issecting needles
around the attached proboscis,

L ACE®  WODn  in
C Loom- %wmy@aaﬁwf dlwtlilh\ or amy water and
@,mww it there as long as i Lives., This may reguire up
to 48 hours. Larger worms should Dbe refrigerated.
Bonitor with dis reecting nicroscope. The vater will nove
into the worm by osBosis, and  the incr internal
sure will evert the PEODOSCLS

nding  probe

Leave the parasite in fiyative {&FA) about 48
it is transferced to EtOH fo storage. The
by wall should then be punctured I~ times with an
wm& pin near the aidbody apd at the base of the
3 to allow axchange of fluids. Leave in
£W~i£&vw apout 48 hours.

Store in 70% EtOH. Include ooll

ing datal

Y. Small specimens should be stained with HMavert's
carmalum or Hayer's nemnstoxylin [genersl procedura,
P "i"f” -

£ LALGE Specimens {such as

ddmmgn oe mounted on glas

z h&” ¥ are ol

%aﬁr@v&m%ﬁw%h\ Ghusl  which
siides a ot stained,
ared and stored in glyo @rmkw

A




F. - Additional caution should be taken when going
absolute alcohel to xylene because fragile
ahs may collapse. This can be avoided by placing
vy £luid under absolute ELOR,
rst, pour im encugh clearing agent to  hal £ill
Then enough  absolute alcohol ig cf fully
a pipette to £i1l the dish. add the specinen
to be o ed. It will first floatb at the interface of
the two fluids; the exchange of the liguids occours e
g lually. The obdect sinks down into the lower layer. )
Whens the specisen has sunk, the alcohol is pipetted L
learing agent replaced with fresh solution
BOURL 30T v
G Follov general procedure, p. 23. o
See also: Fixation for EM, p. 86,
Embedding and sectd ; e
light microscopy, p. 83,
s
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HEMATOD

ohylum  Yematoda
and most diverse
b nth phylaw
] nay be
or encyasted in any

Lissue Jhwﬂm wghtwm wi any
nost . cular
nu Sl es WOLBS @

charact
(SRS

whippling

When dropped intao
formalin {or oth fixatives
that ocause shrinkage), & he
cuticle nds  to  nake Lhe

Worss colle

i At the time
%L mtawm# it is oiten
Lo deterpine
spacinens ape
nr  luveniles, but
ues  a the sane
nematodes are often free
ems and are easily removed
Those in tlssues
and studi as serial sections.

A

Por collection of soll stages,
Pa bba

wicrofilariae in the blood are oo

Most nepatodes are relative
{ and will remain thal way. Those
2y be extended by swirling
in cold glacial acetiec acid.
s relaxed in sallipe or waler on a
heating them over a f
: 3 ipto steaping {not boilling
and left uptil they become uncolled.

B

ing. To obtain good
should be killed as stralght
- hoiling 70% BtOH {pg open flamel)
ver, hot alcohol is rarsly availa
k. & simple alternative nethod 1s
4 to kill and fix nematodes; it als
y be used as a preservative whil
- specineas to TO0R  Et0H  after
atodes may also be killed and fixed
catives used for other helminths.

P

in  the lumen of
with pipette or

can be teased out or firxed inp

see description,

llected dip thick

and treated like the blood protozoans (see

Ly eztended vwhen
that are loose
them for a

Spall nematodes
glass wlide Dby

ame,. Larger speclness can

0. 5% acetic aclid

ﬁ@ﬂmim&m%e
ible. Use
s ﬁlu&d,

ble dur
Lo
o
& in
a few sinutes.
in any of the

! The pematode cuticle is comparatively
i FRT Rl R if  mepatodes are to by wsed for




o
Sl

studles, cut off the anterior and posteriorp

while the worm is ismersed in the fiming fluid.

LG

e Pla gpecimen in a mixture of hals TO%  ELOH  and
half glycerol. Gradually add 2re glycerol to
unstoppered vials or bottles as %bw BLL 3 5
The specimens will slowly clear in this a5
the roaentage  of  the givcerol incre: § TF
evaporation proceeds too fast, add more ?Jﬁ Lo keeap
the worms from Collapsing.

Ze Specimens may be cleared gquickly by placing them in
phencl alconol [absolute aloohol {1 part) and n &
phencl orys {4 parts) l»  This solution is nseful
for clearing specinens gquickly; wwrk sygually
well from either water or alcohol It is
@8 clally us r observation of umtmwui@xix@d
structures such as  spicules The solution will
crystalize at low  temperature es, but this can be
prevented by the addition of glycerol to the
solution (3% of volume). The addition of glycerol
also wwﬂmir twwp%W“yy mounts to be kept  for study

A days 1f additional solution iz  added

&xu@giy at the edge of the cover glass, £

rolien should be washed inp 70% aloochol to

phenael prior to storage,

?«.
W

Hote: There are tnree important
hg phenol alcohol for clearing nen
{a} The solution darkens if X po:
Therefore, 1t must be stored in
and the specimens in LeRmpOLary
kept in darkened boxes when not
decause the c¢learing process
loate tissue, such as bhe Lot Lnal cells of
some penatodes and Causes the cuticlae Lo swell,
todes that have been cleared in phenol
hol are not good specimens for sectioning
SEaLBINga
Poenol alconol is unpleasant to work with. It
will burs  exposed skin if not washed aff
inmediately.

ivantages to
todeg:

to Light.
brown  bottle,
@ounts  must  be
g studied.
dampages HO R

£

fe)

da PYA-Y
nenat

a gquick clearing agent. The
be dropped from wa » saline, or

ectly into this agent, whnere they c¢lear.,
The clearing can be speeded up mﬁ the praparation is
placed on a slide warmer for an hour or B

£iag. Specimens may be stored in a mixture of a
Ltle BtOH and  glyvcerol after being oleared. The
}ﬁwl will prevent fungal or bacterial growth which
destroy the specisen. Include collection numbeyp!

o
L

F. nerally, nematodes are not staimed, bhut

Caw methods to stain certain struct tures,

L

g

£

p




nall nematodes may be stalped by placing the

;g wors in a deop or two of egqg  albumin on 2

to which one of the vital {&say
) has been added.

sa stain to the PVA-lactophenol
structur and

ration, T he
nined Dby

addition of Gien
sd will give color to  nematode
yve optic
o f

spicule and aculum stain.  Aftery ‘ tion  in
Bouin's (o overnight in pleric acidy/distilled water
if Fixative 1s unknown):

L
B

ce  nematodes in  saturated  acid fuchsin-

crophenol solution and heat on a hot plate.

: with 70% ECOH,

ain  specipens in  saturated ieric acide

per  solution until no more acid
fuonsin leaves bhe speclmen.

4., Rinse in 70% ELOH.

e. Remove picric acid stalwm with saturated sodium
picarhbonate~-70% BeOH solution.

as described apove and aount

G Nenatodes are yaually not mount el
ntly. smaller specimens may be wmounted in
erol delliy {see pp. 38 and 24) . Larger »imens
are kept in glycerocl and are removed to a Wwith
1 when studled. They nust remain
Ha For study of cephalic

glysarine
joily

A

o
by

o,
CHEER LRI

seaipel

BEABIER

Koy g




B e

¢ Which are important Lﬁ t he
85, ohe has to cut
; counder a cover glass,
suth opening 1s upwards,

end
that

Lut the anterior end with a very fipe and
fazor blade not farther back than one body widthe
this plece oy normal Procedure for ne
it in glycero] felly (see pp. 38 and

See alse: Fixation for EM, p. 88,
Embedding and ctioning fm&
Light microscopy, o




LEECHE

b

o 5T

ieeches Can be
Like digenetic
des, Laruge lLeeches
relazed bafore they

T Lheaches are
Cy omuscular and must  be
pletely relaxed before
enpting to kill and fix
A raconnended

ar leeches
dish of
pliae O water.

Float meathol crystals
of liguida
sd uaril
5 Are
imp and do
pond Lo

Lid 5w
W to o stand apnother hour longer than you think
essary! Leeches are notorious for rolling up into
wat little balls after fixative has been added to
sl

o Bdd Ffixative as for digenetic tremato
de  Flatten, if necessary, as for digenetio
PRe #1143,

By Do BT
trenatodes,
store in T0% EtOH, include collecting number.

and mounting. Follox general procedures,

See also: TFixation for B, p. 66,
EBmpeddipg and ctioning for
light microscopy, p. 88




pentastone
LY tracts of

2L a

ok A9 o
Come BE&Ry

may lost
not  visible
eye. & few, such
in £h

p AL internal.
wost identifving
are external, these
should Dbe handled

gud lice. The siwmplest method is to suspend a
aly killed animal over a funnel L enough  to
ntrate whatever drops frowm the body. In tine

ppending on amblent tesperature and humidity,
leas and lice will leave the host
mperature 4rops. It this
nveaieat, place the freshly

¢ bag (ses P. B

. #

«  sorub  fur  or

el s o BCrape
skin Bea Py B) .

do  not
t and may
be carefully conbad
from the feathers of
sturfed and wountad
birds or from study

Shins many years after
The preparation.
Burrowing @ mites are
renoved ny skin
(5 &2 P 5
",
Tieks are usually embedded in the skin. If
from a living or freshly kill host, some or

the diagaostic mouth parts may remain in  the
Bxine A drop of ELOH or other dirrvitant chesical
{such as oil, glycerol, or diluted fixative)

directly on the tick will cause it to =
hold,  If the host is dead, use fine-polnted forceps

to grasp the skin § > the point © penetration
and £ the tick, or remove the portion of skias Lo
whicn tae tick is attached and fire

g
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o

cequently
i to  the

[S3 4

det

Ly
individy
LLoovial
If not
nE ot

[$ 34

seprye the parasite wiith the

easily
WAY w

: The hooks
e mouth  reglon
are enbeddead in the
tigsue L he

of
for

. Bot  f£lv  larwvas may Dbe

in the tissue
nding th
Thair
E and/or
spiracies
taxononic

from

mAmBa L

bird

raterial

Put an

above

the

the

funnel

have baen
by the heat.
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'w}

-y F o

1 collected,
t hery are
in woiling

TF the apthropods are not dead wi
directly ip 70% alcohol {unle
us Larvae which must be kil
:on’ s solution, see P,

25} are
KoH  and
and the

specioens {except pentastone
oty from 70% alconel to 101
internal tissue 1s dissolved
~omes Celatively transparent
ading om  size aand color ;
should be punctured with
(not  polling) KOH  is ‘ and
pcimens in 10 to 1% minutes.

stomnes are not cleared.

Pant

Mites are cleared like wonogeneans {p. 38}

LBg. Pi specimens in vials or bottles
Adding 5% glvcerol to the alcobol will
vent brittle appendages anpd serve as &
Llete drying if the alcobol evapor
nRCcOBe discolored during
solution apd refill wits fr
lecting information or nusber
ding the specloens.

Arthropods ate mounted uvonstalined.

3 Fleas, Lice, mites, and ticks may
‘potly from distilled wate To% BroH
nedium {see . 125} 3% Aarae
plood, puncture them and ple in
ie acid solution for a few seconds.

Wnole pentast uzually a nok mountad
snently. The ghould be e Roved on one
and permanently mounted in  Hoyerts medium.
i males less than lcwm long  may s mouanted
2ntly  in this  medium  Lf  the
om im to be studied.

Ly. Mites are mounted like BOROgGRDReAns
and 124}

m. An alternative method for  mounting

yhod 5 to 100%
sk on the sSize of
nisms: & sati actory tine for gmall
1 is 15 minutes eacwn step), xylene o
10 minw’ each) , mount in (
cover glass.

Fixation for
Empedding and
Light RAICLOSCGRY,

See




FAD®  AROng
it the larvvw
1lves, ml Ly

gqenerally
Larvae, known
veelop  within
155 out  of
and becone
LS Or oy
fish ar
Within a few
larvae becons
are surrounded

4% intermeaglate bosts Ffor digensans
ges of these flatworms  {see P

st

o} AN TN

o ue surrounding  the larva  and
5t apart, BsLl

pair of fips-pointed needles,

Ha wommon  fixatlw are douin's
i which will soften bthe shell of the
sectioning) or 10% formalin.

Ca Transfer to a vial {include specime number )

in rixative or 70% EtUH. When tranf 3 from
in's to BtOH, c<hange the adcohol periodically until
becomes clear and shows po trace of yellow ({picric

D Hany workers prefer geot to  staln  glochidia

then Llke monogeneans (see pp.  38%. If the

are  to b stained, follow the general

2 p. 19). Often carmine stains are used

B, Unstained wmaterial may be sounted like

in glycerol delly {see p. 38y . Stair
debydrated and mounted in moderately visco
D 43} .

See also: Fixatlon for BN, pe. 86.
Epbedding and sectioning for
iight wmicroscopy, p. 88,
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ELLANEOQUS PHYLA

the

r Lt @way be

toe  body of

Lovertebrates,

chenselves, cone

; actically  any  phvium.

it would be tou repetitious to

i Binor Grouns

form of

: asitblsn, o

special  methods

Cegul red for
and preservation.

i

ot Aon

neral, the organisn
Lagd  and  fized in
formalin {9 tines
of  the organisn)
i either  the same f£luid {cheaperl) o 70%
¥ ELOH) .

cered 10
Vol ume

d

e study @Kﬁﬁ%ﬁaﬁl%ﬂ%{ﬂ%@@ﬁdiu@ on the size of the
hey may  be gtained by . atoxylin  op
i and pounted as whole mounts nada  balsan
procaedure, o, 19y . If tioning iz
follow provedures P B8 RLOFOSCORY)
{for electron BLCE OSCODPY) - Specinens are
ted in storisg agent,




A

i PECHRIQUES FOR FECAL EXAMINATION

and veteripary parasitology,
gnose  infectlions without
« Lf they live in the

y omay produce ? Dumbers

; S8l
{8  hours
> ntainers such
will maintain moisture and prevent
the sample., Parafilm {pe 11
the top of the container aids
rhydration.

Fecal saumples
factory for

which have b

v frozen are
flotation techaigues,

of  pavasites fron ot
& nusber of ways, of  whi
CORBOD Ones,

Microscope {(with low power,
poawer, 400%)
Centrifuge {preferably e
Glass slides (clean)
Cover glasses (1dmm?)
Centrifuge tubes {(15ml oo
Heakers (100ml)
Wire gauze {30 Besh/inch) or cloth gauze
Glass rod {or wooden applicator sticks)
Woaden tongue depressor
Forceps (fine pointed)
Flotation solution {depend]
tration technigue used)

and  high

type)

ah LRI

hon

4 the fecal sample with
Liquid, the specific gravity of which is greate
than that of the worm eggs, yet  lesg: than the
speciilic gravity of most of the al debris.
Toaus the worm eg9s rise to the top of the
flotation f£luld by Gravity.

Hogg: Hot all helsinth egys are prought to  the
suriace.  EBgys with opercula and heavy 5
remain at the bottom of the conptainer.
these, the sedimentation technigue {(de;
below) should be used.

cribed

The wmost commonly recommended flotation
fluids dnclude saturated agquaecus solutions of
Ls 40504, sucrose, or 33% ZnCl,. Simce  the
rice of sugar has gone up, it is  advisable to
use a salt solution {see zinc sulfate solution,
Po 132}

4

7B

B

by Y

ey
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The petnod 1 ;
La catory to tablish £w$mtivm worms loads
a pariod of time. It is advisable to keep

wf Lhe mﬁmﬂur mf quw counte: and he
of woras ¢ ed
Different helminths deposit varying

of BUEGH.

out 10g of feces.
horougbly with 300ml of tap w&twiw

Warlgh

<w  Pour part of the solution a fine
n inte a beaker 2 q solubtion

in motlon, pour 3&%& ut
solution into a conical

d. Centrifuge for 3

higher), then
fluid. This wash
& mup@1mdtamt xiuad b ,

. Fi the centrifuge tube with saturate

solution. Using a glass 1, mix

diment with the ligquid. E HOLe »dlf

lution to  the centrifuge rhe  until a

peniscus forms at the top.

a4 Square cover “Lip {22un¥®} on top of

Che meniscus. This st be dope with care

50 that air bubbles are not trapped.

ceatrifuge for 5 minutes at 1000 rpm. The

parasite eqgs 1Ll be for d up and adhere
to the underside of the cover glass.

He Keeplug the cover ] lavel, remove Lt
gith a qguick ug S ¥
imporktant, the remove all of

parasite a drop of

solution. {Eqe¢ maY roved with a
: Loop, but do pot a dipper

golng below the su touch the

sulf ace,

strained
centy! e tube.

TP {or
ﬁ”&rmmﬁ&mt

5

mﬁf th@

5 {é

;]
ES

i

P ;%@gw thﬂ cover qid and
. ﬁmmﬂma ; the
Jmmgww i 1mber o 3 mder the

3 LS the of worm

amﬁ W&mlly be

: Eallow

. ation
prost desirable
this one. It
ad technology
84 waterial,

Perha
Lon tﬂwnmx%uw
ome & standard in sost se
L OrLes for fresn fec
cially when protozoan parasit are ughta
It is particularly reconmsended when only one
lure can be performed, because it preserves
voltes, oysts, eggs, and LY. Using
taechnigue for arvation will allow later
ceptration with ﬁxﬁali@ﬂt resulis. A hic h
centage of positive S G e i detec
this procedure is La&}wwwd»

below will allow workers

.
¢

i B |

2

3



crmanent wmounts can be made
material wuwsing a brichr

tilled wat
Formalin {
Tincture

L e es s wmess s man e aamawn 9@
BELCLIEL) wwenmumwrwnnmncan  Sml
nerthiolate (127000 ... G0m1
tincture of pe thiclate,

000, ELL Lilly and vo.)
GLycerol oaww s I Tml

a. Mix ]
e  Store in brown bottle

4. bdd solutions lowing ratio:
Juebml  Lugol's b By stock
immediately before use to make 10ml  of
BIF preservative,

B, Hix thoroughly about 1 part of feces
with 3 parts of MIP.

T FOUL suspension through two layer af
2t gauze into a 15ml conical centrifuge

tube.

A f

tha mwva ﬂfﬁ and centrifuge at

; 50( I mioute

8. Carefully p r L supern:
Break up the t and

in Yiml of fresh MIF

stand for % minutes to

fixation.

fluid.

suspend it
iution. Let
iow  complete

f. < bt dml of ether. Sto C the tube
b rubber opper and sha Lhgorously

one  minute,
Cenain separated
drops of wate 3|
centrifude the tu ‘ - tor one
inute, Four  layers will form: an
w%ﬁwx iiywz G top, a  plu of fecal
Lds, an MIP Layer {cl snd  the
re Gﬁﬂt&i‘>ﬁ§ the par. tes
; . b of soli With an
ick by ringing it, and pour
all ligquid except the VS
i. Hix the ihment with fluid cemaining in
tube. Hore MIF may be added if neede

gh};k yld
aking,

gther
add sone

T

i

The concentrated pa
in oa vi with WIF

Bay be
raution  for

of tne suspeansion to a
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slide, add a cover
SRABLNE

he Fo make permapent slides,
drop of spension to
prepared with Hayer's
S8 D 126,  let
5 and staln

(S8 P

cohnigy
Lion.

i ‘
sntration of
those af
phalans, In COR
ration techniques {(above),
higher in re

F about 39 of feces to a test tube
15wly and pearly £ill with saline solution,
rougnly epulsitfv.

in through two layers of wet gauze {or
cloth) .

Ca ifuge for 2 minutes at about 1800 rpn.

da twice inp saline solution, ntrifuging
above and pouring off supernatant £luid
B otinga

e, Hix sediment with 10nl of forsalin or PAF

(U 127y and allow 5 minutes for fization.
f£.  Add 3ml ebther, invert, and sha ¥igOrou

Centrifuge for £ minutes at about 1890 rpn.
ther, detritus, and formalin.
a wire loop opr pipette to transfer
sulficient sediment to a slide. 4dd a cover
glass and exanmine under & npicroscope, TE
insufficient £luid drains back from the tube
wall, preventing use of a wire loop of
phpette, add a few drops of saline and mix

8y e9498 for 3EM work groycle
The concentration btechn C L
the shape and surface norphology of
the h e mainly because of differeunt
osmotic pr es, orystal formation from the
i i or  chewmical reactions dus Lo
It is therefor important to
@ procedures when B Bggs must
retain thelr original micro-morphology for SEH
studies or viability for life-cycle experiments
e infective equs must be collected without
being able to collect the adult worm.

The method described below is id, does
pot require expensive reagents to  perform, and
maintains embryos in liviug condition.

{cont. p. 743

Wheatley's

&

2

e

3

i




Student's Name

Date of Necropsy

s anphogus

This assignment is designed to

“ap give you firsthand experience in

necropsy procedures. The bird

Smotl infesting specimens you will be examining

T with mesentery - . . e e P . o

. 3 came from a study I did seversn]
Bite ducts 4 'wmm%m”: YEArs ago. The specific project

P oo involved collecting various
Pancreatic Glezned spacies of birds known teo bhe
duels

preyed upon by Peregrine Falcons,
The objective of the study was to
obtain brain and muscle tissues
for pesticide analysis, which if
present and passed on tp the
Peregrines, was known to causes
eggshell thinning and reduced
nesting success.

Pongreos -

Duodenum”

Speclies like Pevegrine Falcons and Sharp-shinned Hawks rarely
consume the in tianal tracks of theirp prey and thus this
material was removed and discarded prior to pesticide residue
analysis. Rather than discarding the intestinal tracks,
however, I saved several for an exercise such as the one you
will be conducting this week. Today you are to thoroughly
examine the externmal appearance {making notations as needed)

of the various organs prior to opening them (see figure above ).
You are then to look for parasites, note thelr location, and
CAREFULLY EXCISE THEM FOR SUBSEQUENT ANALYEIS.

NECROPSY RECORD HO8T No.

Sclentific Name: Common Name
Date Collected: Collector({s):

Exact Locality:

Sex: Weight

NAME OF PARASITE:

LOCATION IN HOsT: Numbeyr ¥Found:

Asslgned Number (PARASITE SPECIMEN) :

Remarks :
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Luture experinments K%qu&wln%hwi&bi@ & gy

may be pre
double cover
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LGESTION

This method is usefu
iwe Lling
LAY LE

the recovery of flesh-
and larval nepatode
are few or when larp
parasites tolerate th

The uwsual method is to
the larvae in a kitchen fo
nds in saline in
st o tissue Lo 20ml
fa

qrind the tissue
chopper of to macerate

t fluid
; ds  to
ated 1f the dar is
3 Best results  occur
With a water bath shaker, but shak
every few minutes is satisfactory.

piace

o

3 the jar by

1 hour or
1 for &

tissue will be well 43
N ations should and u
12 minutes before the supernatant fli
pottom  material contalnipng the
be rinsed 2 or 3 times in After the
acantation, the botton can  then be
d in a petri dish under a dissecting wmicroscope,

and worms

The recomsended composition of dig

Saiine (RIDgel'S) eevmeassonea

9mi
3

HCL (concentrated) seemasocsnsoes iml
¥ B oswssssosmessnoonosnnonsuna 10

lmun results, this Ffluid should be mired
me. It is of critical isportance that the
asonably fresh.

3 Do Ve

fluid and  technigue canm be used o
La larvae with 2 mc j ionss Use

stead of Ringer's, and double the

gquantity of #C1L.

ITE. "TREATHENT OF WHOLE HOUNTS THAT HAVE TURNED BLACEK

glass by placing slide in xvlene and
wounting medium is dissolw
men  for 3-5 days in  pu

3ot

heechwood

to TOR ELOH.

for the same time (3-% days) to 5% acid
AL pecessary, restain,

clear, and mount in balsan.

@ containing
or
blender. Add approximately

2
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ATR LN WHOLE HOUNTS

When wWorms

are transferred fron xyl ;
one medius  for another which has a
The inner  wsedium, xylene, Wwill
the specimen to the balsan. If 5
s too rapl
not repl rd by the balsam, and Opagus
rapedy which 1qgests itself is tne u
his works well with thin s pec
ot mount well in thin
reed more sliowly from ol
by passing then through two
aisan {121 xylepe~balsan

to balsawm,

; of
ns, but
For

bal

Other clearing agent
do

are often used
not  allow air bubbles to ;

more slowly than xylene, -
benzoate are examples of such cle

BING DEIED SPECIBENS

in  EtoH
taxononic
arious methods
shown definite

: Material
n included in the l¢
ted to reclaim such specine
to thelr usefulpess

phosprate (Na, POy} im aqu
this «chesical does not destroy the

It can be used at concentration
iium  phosphate led water is
speed up the process : the dri
solution in an aven

nydroxide and lactic acid are reagent s
for dried arthropods and nematodes.

LG PARASITE SPECIMENS FILXED

it is  dmpoctant to  str
study purpo 3, unflattened
rilable because:r

platy~
n& may

hel

) e host
tioons, or
2 time Lo

¢ Lilxed in sity wi
ue {pe ©ag. , BUSEUD COL1L
collec did not take

alghten them during collection.

Can these woarms be

{conte p. 8
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Platyhelminthe collected thi Wy be wery
prittle and may break Without special 2pf. To
sulbten tzww@ “orms, transfer them to EtOH  and

{121 and let stapd for 48 hours  to  one
week depending on the of  the specimens. The

several chan T0%  EtoH
Ltes are wmoved down  the alcohol

15 removed by
the parasi

bistorted specipens should be stained by
‘meiﬁﬁﬁ procedures, and no attenpt should be made
L or straigsten then untll they have heaen
atned and transferred to fresh 70% ELoH.

A single specimen is placed o  a glass

and a o Sf&i&t% tube positioned on b
%m;w Lide. This process

uncolled, o subting in a  spe

Ly covered with caplliary tube

slide
af it where

sntioued  as
imen that

LoSupilary  tube
5

glass slide ‘&;mmammv

capitinry tubes

wiess
it S e
e

Y

S v en

on top  of

slide is then placg
5 and the

{add clanmg if ne
transferred to
! yoin alcohol
Lﬂ oiten enough to pl
F the worm and ot use

25w )

for debydration should be at  least
at each step. After a suitable period  in
fabout one day or two), the top e  and
tubes can be removed and the specimen

ced to absolute aleohol.
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REMGUNTING TBCHNIQUES
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1 lamaged slide in  freezer for 30 to &0
or longer.
R Miy upwm repoval frowm freezer, flick off
ybs with o te or scalpel.
B small particles of mounting

halrline cracks appear in mounting
mwd%wwy place a drop of xylene on the
ace of the pounting mediub.
recimen sticks to cover
¢a$%zuatkwm“ below under
4. Place a drop of thinned Canad
*7nﬁ;ha1nq SPRCLBEn.

follow

Liw

resin

S ¥ocover glass and set 1t wits appropriat
L
G ln drying oven or air dry for several days

the balsam is firm epough S0 that the
may be handled,

This m@faud is equally effective for whole
and tions.

simens in grys
Mymtawtﬁb resing may op

5 and will endanger amounte CLRBERRS  or
Wwith wiewing them. The ki on is

and will continue unmtil all the medium

25 uwt

iqﬁa &mn
i=3) . AL
away the cryst

u(?ﬂi’{ﬂu
d resin with a
. ulawa a drop of xyiamm on  the surface
L the old VQQH?&ﬂg medium, add Canada balsas

1,

and a new oc GLAGG

This method is equally eff for whole

and lons,

£

rm]ixmwd

resin  engul i Wy@ux%wum

Then pl : siide  in
of xylene until all wounting mediup
ssolved, U enough  xyleme so  that the
5 cimen  is  always covered, Dontinge by
mounting the specimen on 3 new slide {sgR P
24} W

r ﬁ {! apd  £);  place the

slide v&xt&w&liy in a staining Wit h
and leave unt il moustlog is

@&wMWu Transfer specimen to a new slide and

mount {(see p. 24 Ve




of W&Wfildﬁ micrc tools in !

res I per w& concepts  of

N § ink e and fine -
Awtdiﬁaw This type of

both

vious imfmrm@t*

Ltered p

sday, this '
Lrw kﬁdmiha and for cnat ¢ ¢
i ration technigue used *

OPYa
4

Aw LREE D

Two fizatives geds 3% glutaraldenyde i
and or 2% osmium ﬁwﬁi‘f“‘ Both are aada up in ’
the same 0§, 18 phospha at pH 7.3. .
A i
solution of NaH, PO, eH,0 {27.69/1) ‘
B #
solution of Na, HPO, (28.4g/1)

53. 859 of Wa, H
o

dy w?ﬁgw}

Ta make buffer at pH 7.3
23wl of solution A
772l of solutiog B

dilute tp ;

iding sched
Yo Fix 1-4 hours in 3% gluﬁayal&@aw
terperature.,

at roon

dote:r IF the parasites or Lo
fizxed are thic © than lIma, i to
cut dinto smaller pieces for Plac
Specimen on a plate of Way poal

Fixative and cut ap  with
steel razor blade, which ha
With acetope.

f.e

4o Wash one hour in 5 hanges of With
WA sucro added gagww tenper:
do Post-fix in 1 or 2% osmiug twtx;xaia for 1-2
i at room ftemperature,
b, br @zﬂy in distilled wat &wxw&m
S > Spe @ns  up  through chaing
Ry 3G%, %5%, 60%, 75% {p can be
opped herej, $5%, 4 times ip EEOR at

minute xmtw&wa&

Yo Propylene oxide {2 changes, 5 pinutes Sa0hR) .

oxidesepon mixture {t: 1,

2Cnight in uncapped vial.

7. Fresh epon Bixture, underp vacuunr  for  1-2
hours or longer tissue is difficult to
infiltrate,

. Place tissue ig capsule and pla

Capsule at
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eU°C to polyserize {about s hours) .

For furtner 1mhm£Mdtgwm# refp
{€.9., Dawes, C. J. 1971, Biolog
1 ; i ¢ : Barnes and

te a TEM manual
224 Technigues in
le, Imc., 3

B

same fixation process as  for TEM may NW
“EBd, but it is pow widely accepted
way also be fived in the saly
Lignt  mice COpY., Tm@ Specinens ia
sa0uld not he flattened ig @ny Way, but
belpful to relay them,

For  further information on
refer to an S5EM manugal
Lokrod te B

2 M "techniques,
4w»§”w Havat, #, 1974
al Electr

EMBEDDING BHD SECTIONING FOR LIGHT MICEOSCOPY

¢ specinen {or tiss w) hich 18 processed for
éuiimz arid

tioning is handled similarly to thoge
slpens intended for whole pounts, The wost compon
tive used ig buffered 10% formalin, but par
L ois AFA  and oty I fixatives ‘ he
Sing by the paraffin technique acconpli
torapidly  and  gives tne When

ﬁ;wmﬁ of S50fb tissue are QHwJLM

water-soluble, the Specimen dehydrated and
red  in m&ﬁ&kﬁwﬂﬂ mizscible with P
lapregnation,

paraffin

@p by step infi itxa?mwm by the reg
WE }Ll processed cimens. The end E:
shions uimquy res w&bixmq the lxw iy state  of the
men in woaloh every cell type is r u%@ﬁi&dbiﬁm

[ Bemove water frop Specl men [tissue)
S sescribed on page

B, HeAgents (. q., wylene) n miscible
boe denyirant and thne para

[N s the raplete  substitution of e

at by paraffin, Use
raffin baths., Mot £
With a melting point of

- paraffin [see D 127
of the tissue and the
Lo be cut,

Lwo  or

nethods, the
popular.
s of T-3um

dlongside the u@uii histological
ol plastic media nag lately becon
in microtomes allow <¢t%1m% sect

Ey 3
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Follow steps
6,

5 through g,

the orientation of tissue in  melt

which, when solid Led, ;u:wwjgim< a firs
rokeeping the tissue intact When sections

method  for

ﬁ%ﬁuﬁaﬁmay
£ oo tmonly

N e
the TISSI

SN TTretreesssscnansuesvwnwes  holding point
{4 chang oh
hour each

3 1 hour
{¢ changes) G e s 1
i {3 changes) I R R T hour each
Hrxylene (502501 wuvmmunnowes hourp

H
1
1
R T hour
1
i

EtOH

; Paralfio (50:50) wuvsnn. o % sama hour
Paraffin | hour each

3 changes) LR T RN T T

Vacuum the last change. Enbed and cool quickly
{plunge into cold watery apd cut sections at about
1008 thickness,

add ldentification humber to the esbedded

Biocks of tissue esbedded ip PR
efinltely.

££in may be

Bounted on
ining)

el - The cut sactions ars
glass slid and are covered later {after
with a cow glasa, Tm@ tissue secti te  be
attached to the glass lde to provide support while
aa&mau; ar  to Qaﬂmlm bhe wmousting of several
CLLIOnS il SeQuencea.

customary means of fixing clons  to
attachment vwith 8qg albumen ({p. 126} and
iith one alcohol-cleaned finger, ssear a
fidmw of albumen fiyative on the siide, and with
a4 second finger, wipe off excess albumen,

3%1@&& have ; sut,  they can  be

ﬂ&t c bath @Vwmp rature 59°C below
point) and  pilcked ip ontoe  the
‘umwwd Mizﬁw by dippipg it under the floating
ction and removing it from the bath, Hold the
cion dn place with a needle while 4 aining off
@ls  Dry the silide on a warming table or
an oven balow melting tesmperature of paraffin.

{ront. p. 92}




I'n systematic

ar ial sections of tmw SDeC m@nm Emm
the paraffin block comtaining the sps
. be trimmed so that its borders parallel %nﬁ
& Lo the specimen. Sectioning A
straight ribbon which is cut in appropriate
(o8 of slide length), floated in pmaﬁiiwl COws
thin £ils of distilled wat on a4 S 2 oand g
on & hot plate only until the ribhon erpands
does nobt seltl),

braw off the water and air-dry the slide.

PLoc

L“MJH

wmmwnﬁy
simple and qiw@
o owhen a person  1s  leacning
The solutions are in a series of
an hoeld several slides at one time,

@wyxxm jars or Tissue Tech II. The
may lefv in  hesatoxylin for ihours
overstaining.

This stair
becay

e Hylene {[de

Araffinize) wesmsomomenes 4 Bib

La BLULE BLUH wowwvmmoncawmoomesmnne & Bila
G 0% ELUH wwaswnsnonvonsnaonmansansosna 2 BAls
Bo  Hayver's henatOoRVlin seeeewesmoenase 15 wmin.
S A punning tap walter eecwmwenwes o0 Mifa
£, {Counterstalin with eosin 15 sec, to & min.

{depending on the depth
of counterstain desired)

T 1 ELOH v awmcammamm smomm o amnm o m o n £ mine
B, Absolute alcohol sesssnssnsmmunooeme £ Bif.
e Absolute aloohol weeesecomcaamonnoon 4 Bille
1o A71leNe wewsunvwosmssommsnsnsnns emmon & Bila
TTe KY1leDR€ wwswnwosrnasanassoocnnnonense 2 Bilt,
1d. Hount in Canada balsam.

« Lnformation on ensbedding,
&}Jﬁ% microscopy, refer to a
Golo 1967, Apimal 74
San Franciscol.

tioning, and
manual
Wall.
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STAINS AND STALNING METHODS
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D S
WALET s s w s w ur su vons nnnnsoss onsnonnnnsss
Lve powder with gentle heat, Llrring

ant Ly, Cool.

solution should ripen at Jleast &
Add 3 drops of saturated agueous
ponate before use,

Lithium <

I T . about

; WAT BT 5o m s onmaw omo o nansoomsensns

. Add alum to hot distilled wat ’
itirring continuously until no more
crystals will dissolve,

£« Let  solution cool. Excess alun
will crystallize.

d.  Pour : solution  and store  in
g I bottle. Will keep
inde

finitelv.

Lo
TR TR B e e m Y g 4 e

DEYLLD COYSYAlS wavavesssswnunamenanennones Ty
) -
{958) wemowmommammnmnoe sonmuosmonnonomense BEHL
SOLULAON s uvaonenrnvunsnasnssnsesannansas 10001

T» Dissolve hewmatoxvliin in  EROH  and
Lowly add aluas solution.

ver container loosely with cotton

or gauze, and place 1t so  that it

is  exposed to sunlight for two
reeks until stain turns dark
solution with glycerol and

methyl alcohol,
4.,  Filter before

stain {1 part) with

(9 parts) or until one can "read print" through
1t

P fer specimens directly from Water £
ining solution.
kP to staln overnight.

4.,  Follow general procedures for st
{sew testing for quality  und
gakitions, p. 100}
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oxylin solution while stirriag.

should ripe
r, dilute one part stock
thrae to four parts of

sty

{(vater~soluble)
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AlCoROl susssssrsuessn s oo rnvanaws A 65ml

R

A POWAED samevsemmss remoas gawn o o0 n o 1g
1. dix well for 1-2 days. P
2. Filter. e

ook 3197 with buffe

Je Dilute £

BB B B B B W OB R B AW B FE B BB W R EE F R R y
A ¥ liwwmmmwmmwmwmvﬁnmwrﬁwmmwmwmnwwwww ‘m:‘
pigtilled Watlel sswwnawewasawmannsme ss .
k3 (
~piinte buffer (1:10) be - |
ting stock with it. -

only what is impediately

~Keep buffer refrigerated.

~®ived stain should be a dark blue.

in absolute smethanol (¥ minute); shake

Liguid, but keep wet, .
3. Place ; in stain for 10 minut ar .
place stain on the slide.

" R : ‘ - P
Lo sently rius in small strean of tap watel. .
S and observe {add a tnin layer of

impersion oill. o

& day add cover glass for long~-ters storage.
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roguaiity)
‘or ponths.
‘ solution o
tyrng bluish purple dmeediately, it is
£ it chang slowly or sta
it has weakened or broken down  and

:5t  Lhewo,
distilled)

.

EI I A A R R T T R

e 142750 8
an  U.8% ¥all solution is
to distilled water to opake up

B T T T T T ¥
AYUCOUSBY s sssnasanssaneennosensn

potassioe lodide in water

=

solution with lodime crystals,
saturated agueous 05l
ERRIT 3
T I
WALEL wowsnsnanmmammnsowossnsowmasswona J00DL

arator to  prevent pre
of bottle.

ipi-

tation on

only viol rals of ferric um, discard
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%

£

73



~ 102~

PY¥A- or Schaudinn~fined o
mercuric chloride has been resoved

@ e

BF e

presuppose bthat:
are made of good qual

Lme.,
Mohours) .

Eilter
is not no

wefore use {1
than 1 mon

N e e
henatoXylin semmsnuomonaonsomans 100nl
Pour each of the above solutlions
into ¢ staining dish and
have one okher di [£34]
nanda

TUk BLOH to 4 Led water,
g 40 each molution BiLoube S
‘op alup solution for 30 minutes  at

ving &
in i

P
omn temnperature or 5 minutes at HOUC.
Fu in runpiag tap water for 1 or £ mioutes.

i agueous hematowxylin for 30 minutes at

or % minutes at &390,

stilled water.

; 1% iren alum solution. Remove

iide frowm the staining dish as soon as  Lhe
black color of the saear turns dark

Check upder the microscope and continue

aining Lf necessary.

in running powater for 20~-30 pinutes Lo

s very Loa of the iron alum.

by passing through TO0%, 45%, 958  and

ol for 2 to 5 minutes each.

2 changes of xylene (5 minubes each).

ip in Canada balss
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for int

: L protozoans in feces in
stain

are combiped dnto a siagle

T . 170ml
T 160ml
a 10 8CL0 swmesmamamwanwros sumannnwe  oUBL

" vy oy § 5y
DRABOL weosvsnsonsanssasnasassansnvsnnysas LURL

ot ungstic acid {18) ecvenvwowmsnavonamew 1281

WALEL sowvsnmnmnsssmaavnssnsnnansons 018581
3L DIACK sawemwneamaenmenomrmonnos s anows D0

Mix ligui
Welgh out grind in  a
and add G apounts
slutlon, Grind wuntil
» 18 obtained.

4 more solution and continue Lo
0w

t settle,

v off superns
fluid dinto separate container.
add  more lution and
grianding, settling and
uatil all dye is in solution.

a wooden applicator stick, smear sone
i £ 25 of gut  content ontos  a olean
i@, The area coverad should be slightly

than 3747 sguare {about low?). avoid
ars that are too thick or too thina
not let saear dryli! After wmaking s#ear
plunge slide directly into a staining di
with the co¢nlorazol black fixative-staln.
Stain for 1«2 hours in undiluted solution.

@ staining time variles slightly
& to batch of stain, but it is
armined by a trial run,

Transter to  95% alcobol for about
pinutes.

pehydrate in absolute alcohol for 5 minut
Transfer to xylene {4 changes) for % minutes
SAach.

Bount in balsam with cover giass.
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Tart aric acid wewwumevnsnnres
Distill

G T

and trematodes 5t

¥ Li with t

Horayx- ine g

stain to di various
adn:
lue A SR T NS I

LS I I I I,

d water G W o B e R e W W e
#ix ingredients well, o can be
used immediately.
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Mix ingredients and boil
41 miputes or unti
olved. Cool and add:

dissg

saswenw  F00GEmL

Allow to stand 1-2 days and fi

imens  from  T0% EtOH into
or 15 wminut
n to distil
parenchyma looks pale.
Transfer to astra blue staln for a Few (3-5)
ginutes.
Wash in seve
until the rinse iz
shydrate {start th TOR EvOH), clear, and
mount,

=
LowWater

until

distilled water

rrata Page 106: Borax-Carmine Stain
Add: Distilled Water ... 100 ml
Bonl and add:
7OV FrOH

method. The technique ig
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Leine

HOL {concentr.) B T T
carmine {alun lake) I N,
B O

carmine ig acid and water wuntil
s lved

ntrated

ope drop of conce
‘ d Lo

is requir
lize 20ml of stock).
using, one part of stock ig
to four parts of 70% EtoH,

adde

Bragedures

Wate R I I T T I S R

BE R oR o o og o
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1. Put specimens from 70% E4OH into the stain.

w» After organisas are stained {over
destain in acid alcohol.

4w Dehydrate, clear, and Bnount .

ia
CHine
Acetic

noalum W R e W e B K o mw w w  w m h w w w

{alum lake) B S

e Dissolve dye and alunm in boiling waterp

and
de LCOO0L .
do Add acetic acid,
b, Aliow to stand 10 davs,
5. Filter and add a W thymol

mmer for one hour.

{to prevent mold Jrowth) .
te  Dilute with distilled w

1

i Cer :
ust pefore use,

& hematoxylin (p. 22y,
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L - I T
olve alum in water (without
and dissoive

Fu ad
xw: is)

% Stain should age a fev weeks,

the b

few minut and used immediately.

- water and acid  into &
and add
nors
{ d solutlion)

4e Fut flask into bolling water
for 1% winutes. The content
flask shoudd T
not boll.

de  Cool and £ilter solution.

4, Add ap egual anmount of T0% Et
filtrate.

5, Stain will keep indefinitely.

Stalping preceduype:

1. 3 pens can be placed di
fixative or 70% BLOH into the
to 2 hours (until bright red)

Z. Rinse stained

3., Destain in acid algohol.

4, Dehvdrate, clear, and mounta.

the hematoxylin
citric acid,

comnponents  are

this one can

WALRL mwmwenammmows sonsosss seansa

‘L}'J
ach abpout 950¢

.

in
and

in

b

} W HR W W W W W R W W W W AR Ak Wb B U MR R W

; flask
carmine powder until
) qo into solution

no

bath

the
but

gotly
stain

specinens in 70% EtOH.
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bination hen
hesnatoxylin
nematoxylin SLALD wsssrwsesvmsasononoanoes  FHL

aLtokyiin st

LALD ammmonmsmmownnnessoas Tml

o ST
S A L R R R T Todml

Bosows s v o mmamsse 508 8 & %0 50 58 KT AR FR BB E DN Lo

alum in water before adding to

atodes: staln 30 mpinputes
hocephalas stain overnight.
ain in acid alcohol if necessary.

"

called  dptres  yitam)
for studving many Living para 3 U B E
tive stalinlng of sStructures and ¢ he
sim S USe.

basic or

pepending on the purpose, one pay
‘ are lLess

yital stains, The basic vital stalas

: = examnples of basic stalas are methylene
(now a4 controlled substance in the U.8.), neutral
L, and janus green. Examples of acidic stains are
crypan hbilue and carmine, The acidic vital stain are
more easily fized io the organism.

With the Finger tip, spread a very smnal drop of
Aque ous ain on a slide apd let dry. &dd a drop of
r  containing the living specimens, Ccover, 2
mine immediately or add a drop of staln to solubtior
ntaining the parasites.

4 vital stain preparation:

4g solution (basic)
nvhene blue powder (medicinal) woewaws
tilled Hyo 0 {0 $8li0e) wesswsnowwnacae 100mi

1.  add stain to water and mix

warlla
2.  Let solution stand for faw
5, shaking abt intery

3. Filter or decapt the ;

into a screw-capped of  glass~
stopperaed bottle.
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ACLL wowwoarneamnsasnommmuwsmmons Do 7
e % e SR e %
L R 1o 00ml

: L B e ke w e e wa e 100.00mL
- Put tihe dry stains into a o
daAdd the qlaclal acetic acid,
mia, allow the amlxture
» A0 wiputes,
illed water. Shake to mix

ain  is  stable and is used without
Good stain is deep purple, almost black.

containing dried fecal smear or

sections in:

o 95% EtOH for about 510 minutes,

Aw BEtOH for 5 minute

Ja  Trichrome stain 10 minu

b,  Dip briefly into dis :

5w 90% acid BtoH for 5 seconds.

. Dip into T00% EvoH.

Yo 100% EtOH {2 changes) for 5  misutes
@ach,

B. Xyleme (2 changes) for 5 minutes each.

9. HMount in balsam with cove

glass.
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v ipexpensive and one of the
BEAr The fixing clution,
combined with the stain. The stain

1 in liguid forn {(ready for u
h must be dissolved ln  methyl

avall
powder (whi
uHey .,

a nd
alconol

Wrigot tain  pow is  ground wup with
alcopol (d.lg to 608l). The alcobhol pust be
& and g C

Grind  thoroughly in a clean glass mortar.
sradually add the alcohol while grinding the powder
into solutlion. Pour off the solution containing
dissolved dye into storage contalner: i more
alcobol to the morktar and grind again.

this process until all 4
ured methyl alcohol. i
hottie,

is 4l dlved

p stain in  a

he dried smear with about
and let it stand for 2 minutes
istilled water drop by drop until the
¢ of Lhe pixture appears to have a green
ually this scun will apj when LI
of water equals the volume of stain.
and 1 to 5 minut and wash din distilled
", PO not wash loanger than i reguired to
rencve erc stain.
G, Allow to dry thoroughly.
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included under
. the fie and b
the laboratory. T probably  found

¥ ostocks : iid always  be avallabl
recover parasites and  to  pr

agpportuni bl

2%

ALL ch listed should, 1f not ot

o8 ]

It should be indi
: 18 determined
Written out in :
: o it should be expressed
w/v | grams in 100wl volume of ‘ i
vov {voeln in ml in 100ml total volume of

Sane
ght  or
(g and

M&
g

it

R -

15 erronecus, a long-establi
intained. Perce

thoudgh the L
P.G.y 1% Solution
id in 99ml of distille

FOR ML Fomi,
IEZ ETON 250l -
AT A0 D &0,
DIST W, 0 200041

[EXSATY S

ALL CONTAINERS MUST BE LABBLED

Include:

1. Name of nixture, lution, or reagent.
»  Proportion of ingredients. &
«~ Date of preparation e
. Name or initials of preparer.
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HUL oo sunsvesusnamosnsonnnnsnnssnn i part

splution iz not strong snough  to

; then a drop of HCL may
L Lo

Carlts,

Kahle's

al work

and ‘ixing  agent

nistological purg ) has the
intage that the si imens may allow

sme time without injur

an wxcelient one
good  killing

bional adv
nain in it For s

FOormalin {CoBMerCial) sacemnocs ousamonsnnns

]
acetic
ed wat W B e e
workers add the tic  acid
of this fixative.

G h s e w s s e a s s e n s

B

i

capn be diluted with water
alcohol Listed inp
a-called rad alcohols are
not sultable,

o he used
i manual.
ot miscible

5

unsa bl ctory for
WOLK. are  varioun formulae i
ELUH to make it  estirely unfit for internal
Host of the fully denatured a. have
dded which causes the soly Lo turn
ter is added to it.

Some Bubsta
milky when

Jan be obtained
with ]
needad,

it is

T00% {absolute
1 water Lo
advisable ¢
Vs

CoOnce
alcohol
didytion is:
a5 many parts as per ceat de
; Water to make a total
pare 70% alcohol by
. 0f 95% alcohol +
d H,0 = 95 parts of 70% alconol.

The

To pr
10 part
distill
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1ng agents.

agents,

{L£LAKESB) v uonnsaannasonsmaneunnnssnossssne Ba
R R S 14T 2 1
CRLOTal RYACate ousrowuunsnerannnersnonusonnensnne T
{in the U.S5., & controlled substance)
Lal o acetic acid BB N s men e A s wsas ws s e e wew o sa  SEL

2 qun

)
A

take

grain, che

mortar and add
ninutes to remove

xative)
At

ia l}

s

n be

and mix well
saveral :

solution Will take

> galts are availa
i ] aecovepred, bdd
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cind a4 bile-salts

T N T
tapliet finely in a
Filter after a few
chocolate.,

ated

id vewwow

paution

2m neutral {e.qg.,
L P
Ba, BFO, 2 TH, 0 wwwmsnanwa

(08 Ha, PO, e wwao

vmmevmenws  17.88g)
ssolve in 1 1

blcarbona

alcohol,

Water.

o diss :
2veral
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SOLULion) wemewonww TH@mL
s wwm e vanus s anavenss LML
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el solutions
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iz used

in  which ;
Tt ois composed of terpenes

a natural re
fmountant).
and esters.

B LS

Tium for stained pArations
same I tive index
apout ¥ o= 1.5y
The rei

this value,

apd will Dbec
low, The
by adding two op three tabl

to the ntainer. &4 £ drops
reduce the golde golor  and
from yellowing.

in  our museum that after wmany
are in  much
available

served
specipens mounted in balsanm
a0 than those wounted in ot

L5 .

e have ob

ALing agents

etone chlion id )]
warak {[1%) agueous
gatic animalsa. uirt
pipette every 5 ainutes onto the
contalning specisens.

narcotizing
gquantities
of the

ane, toloene, and

‘ r the step bhetween
clearing. puriang  this
lear)y opacity f£rc
arent.

agents that
are clean

Film of water

%y lene
gquickly.

few hardening proble
:ry Low boilling polat and evaporat
d flammabled




anoath
2N Specis

ing agent which

thin dropping pipette run a few nl of
2fudly to the bottop of a s

ri e ontaining  the specin
Specinens float at the inpt
1 sink, Pipette off the
after a few hours.

v

in abzolute
: gradually
piel TeB N Lhange

E N,

arwood oll is aliy required to
place the alcohol in the ©i
expensive since it involwves
B3

chwood) can be used in the
oil. It is pref ad by many worl
not evaporate during sounting.

2h accidents
b atfected pacts immediately with liberal
Lion of 95% BLOH followed by soa poand water.

g 15 a good clearinog agent if whole mounts
In addition, 4f absolute aleohol pust e
me moisture remaining in  sp imeny, methbyl
nay be used. It is pot completely soluble ig
fin, and before embe ding, one nust transfer the

imen to benzene, xylene, or cedarwood oil.

for specimens; it does notb
iylene, and it has a higher boi

harden as
ng point

greate

tendency to hardens specinens.

I fartificial)
Lo used to expo apd
in tissue (e.g., Ix

Fi N
amnbed

collect parasites which
hebine] in wuscle).

i n {fresh powder) R I R T R I T T T
{comppercial) R R R L T L T T T I £ % |

£ill WALELD [WALR] wuwwawmra emammn oneenns 10o0ml
Lsh tissue, increase the pepsin to
Tq and reduce HCL to Sml.

Very commonly used as kil
andled with extreme castiom a

A¥8. No open flame or o
room, and care should be taken

ing  agent,
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hour orp longer, and then dissolve it by
iting in @ water bath at a
temperature of 65 tgq 75°C,  but  pot
higher,

Add tne glycerasl and pheaol.

Stir tae mixture, anpd aqain heat in the
water bath for 30 ginutes.

A wide-pouthed bottle with a  rignt-
tting glass stapper or sorew Cap  is
05L convenient storing the meddum.,
we in refrigerator.

Jo A short time before the me
1

liun is to be
s LBBEBIrSe the container in a  wat
Baintained at about 500¢.,

wed

He

L

pediun

arabic {flakes) N w o ne e e 30g
i bydrate I 200qg

In  the U.S., this is a controlled

substance  and  the user Bust  obtain @

2 )

T Luml

lled water e

foo o Mix ingredients at  room temperature
fhegin with water, then add others in
grder),

Ze  Flace a drop of the mediu
PUt the specimen in the
With a cover gla

4. Ine preparation hay be heated gently,
Hesting expands the speciven, hastens
ciwaring, and sets the mounting fluid,

Lonoa siide,
Pe and cove

-
A

b

solution of iodine ip T0% BEtoH,

pyd slcokol

Topanol 18 an  excellent substitute for
ol Isopropyl alcohol causes less
aning
e Service restrictions. One disadvantage mu: b
abered; It cannot be used for staloing solutions
RCe dyes are not soluble in it.

byl
; & nd
thyl alcohol, and it is free of Internal

iy

ion

BESOR 'S solution.

KAAD sol

[

Bahle's solution

AEA.
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See p. 104,

Saline for warm-blooded vertebrates (see Saline
solutions).

Looss's fluid
Used as killing and fixing solution for nematodes; it
works better when hot.

EtOH (70%) e cmees et accemmccanc e oa 9 parts
Glycerol e e e et tesmram et ce ettt et e 1 part

Lugol's sglution
This solution is often used as temporary stain for
protozoans. There are various formulae to which this
name has pbeen applied.

Welgert's variation:
Iodine R
Potassium iodide teeececite ittt 2§
Distilled water ssseresnssearsssanssesses 100ml
First dissolve the potassium i>dide
in the water; then the iodine will
go readily into solution. Store in
& pbrown pottle away from lignat,

Eqq white (fresnh) S teesesreasss et st seasatsnnnses  50ml
Glycerol ST e Tes et cce sttt tac e sanroennnaa 50ml
1. Whisx the eqq and transfer to a
cylinder. Remove any suspended
material that floats to the top.
2. Add glycerol and mix well.
4. Filter through coarse filter paper or
cheese cloth (gJauze, several
thicknesses).
4. Add a crystal of thymol as preserva-
tive.

Note: Commercial egqg albumen can be
purchased ready for use and can be
substituted for the fresh eqgg white above.

dethyl alconol (methanol)

This alconol should be purchased as neutral and acetone-
free,

i
let
=
(]
I
o
(T
N
(&}
%
p=
(D

See Clearing agents.
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Gsmium tetroxide (osmic acid)
This fixative is xnovn to provide superior preservation
of cytoplasmic detail. The fumes are harmful to eyes,
respiratory tract, and skin; work should ve carried out
under a veat, Solution should be kept 1ia glass-
stoppered bottles and in tne refrigerator.

PAF fixative (Zauponi's)
PAF 1s a mixture of picric acid and formaldehyde. It is
very stable and not sensitive to ligant.

Pararfornaldehyde cwseweesvencossemosnssuncesnseas 20g
Picric acid (double filtered,
saturated aqUEOUS) cevesmmscemcssemsn 150ml
1. Heat to 600C to caange paraform-
aldehyde into formaldehyde.
2. Aud drops of a <Z.52% aqueous NaOH
solution to alkalize until solution
clears.
3, Filter and allow to cool.
4. Make up to 1000ml with buffer.

gurrow's PAF is phenol-alcohol-formaldehyde and

date:
is not the same as Zambonits.
Paraffin
The melting point of paraffin varies. 50ft paraffin

melts in eitner the 50-529C or 53-559C ranges; hard
parafrfin, in the 56-5389C or 60-689C ranges.

The choice of paraffin (melting point) depends upon
tne thickness at which the tissue is to be sectioned
(soft paraffin for thick sections), or upcen the type of
tissue (hard paraffin for hard tissue). For sections of
5-1Jdum, use a paraffin in the 56-589 grade.

Peterson's solution (KAAD)

Kerosene (White€) .ssesnssssasssnsssssnsssnasanassns 1 part

EtOd (95%) ecvcemcmcccuwenccccsmsnancasnmennsana J parts

Glacial acetic acid sasessssssesssessssessasses 2 parts
1 part

DIOXANE cwveeamscevvassasacossncssncssnnnsccsnnscases

If this mixture is used on soft-bodied organisms,
the amount of kerosene should be reduced. The
dioxane 1is added only to make the kerosene miscible
and may be omitted. Soft arthropods killed in this
mixture should be transferred to alcohol after 4-6
hours, hard-bodied ones after 12-36 hours.
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fixative (Burrow's polyviayl alcohol)
This solution furaishes a means of pPreserving protozoans
(trophozoites and Cysts) for subsequent @xamination ang
1s particularly useful for Shipping specimens to oather
laboratories., Fresh specinmens or other materials
sSuspected of comtaining protozoans are mixed witp PVa,
Imnediately, or montas later, Permanently stained films
“dan oce prepared from this breserved material.

PVA-fixative solution is made from two components,
(A) modiried Schaudinn's fixative and (B) Pva mixture,
which are prepared Separately and later mixed.
(See foramuiae below.)

A. Uodified Schaudinn's fixative:
dercuric chloride crystals .....iuua..... 4.59
EtOH (95%) DSl R I LR 31.0ml

Glacial acetic acid Tresersesttesisuesass 5.0m1

1. Dissolve the mercuric chloride
in the alcohol jip a stoppered
flask (50 or i25m1 size) by
swirling at intervals.

<, Add the acetic acid, Stopper,
and mix by SwWwirling.

. Set aside until needed,

d. BVA mixture:
Glycerol R LR T 1.5n1
PVA powders AL I 5.0g

Distilled water ST eessesecccecaiceee. 62.5m1

* Not all pva powders are suitable
for PVA fixative solution, When
ordering PYA powder, Specify
pre-tested powder for use in PpPva
fixative (e<g., Elvanol 71-30 fron
La I. Du Pont ge Nemours & Co.}e

1. In a small beaker add the
glycerol to the PVA powder andg
mix thoroughly with a glass rod
until all particles appear
coated with t he glycerol.
Scrape the mixture into a 125ml
flask.

Z. Add the distilled water,
stopper, and leave at rooun
temperature for 3  hours to
overnight. Swirl mixture
OCcasionally to mix,

C. Preparation of BVA-fixative solution:
1. Heat a waterbath {(or large beaker of witer)
tao 709 or 750(, Ad just heat to maintain

this temperature raage,




=130~

<» Place the loosely Stoppered Ilask containing ]
tne PYA-mixture in tpe batn rfor about 19
dinutes, swirling frequently. ®
3. When the PVA powder appears to e mostly
dissolved, pour in the Schaudinn's fixative =
solution, restopper, and swirl to mix. »
4. Continue to swirl mixture in the bath for 2 -
to 3 minutes to dissolve the remainder of »
the PVA, to allow bubbles to 2scape, and to
clear the solution. J;
5. Renmove the flask from the water bath and Jlet
Cool. Store the PVA-fixative solution in a BN
screw-cap or qlass-stoppered cottle., v
;l
»
2V2 lactopuneungl
Ciearing agent for nematodes. ::
Polyvinyl fixative (see p. 1.8) ceceesses aS needed N
Lactic acid (reagent drade) ....iiiaveeenaan.. 4bnl "y
Phenol crystals (loose, clear) mcecsccannenana 44a] R
bDistilled water Lttt rassie ettt aese...  100DL oy
1. Slowly sift dry PVA into 100ml orf
distilled water to form a ;0
consistency of thip library paste.
<. 51ft through fine silk (or Jdouble N
layer of nylon stocking); agitate !
the beaker frequently.
3. Add phenol to lactic acid. 41low v
crystals to dissolve.
4. Pour the mixture into the PVA .
solution and let stang overnight.
5. Keep in tightly stoppered bottle. '
#inger's solution Lo
A saline for cold-blooded vertebrates, See Saline
soLutions. '
. []
saline solutions
s3alines are physiological salt solutions which vary in
conposition depending ipon the type of vertebrate '
invo_.ved.
]
Cold-blooded vertebrates:
{kinger's solution) ‘
Sodium chloride Prrsesearsiteetassiaaa..  8.0g
Sodium picarbonate “eeeresscccearaciean.. (.29
Potassium chloride sivvevurnnnnnnunnnn,. . 0.2g £
Calcium chloride (ABAYACOUS) wveweoeounn.. 0.2g
Dextrose R R I R SO VT 0
Distilled water ..ueecaececeeosamono. .. 1000m1 ‘
Or simply nmake a 0.7% sodium chloride ¢
solution for amphibians and reptiles and a -
J.€% solution for fisnh, ‘
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{Locke's solution)
50dium chloride Pt ess st sarsssese et nsven e
Sodium picarbonate e ems s ememanean e, o
Potassium chloride L
Calcium chloride St cetccccscemeesmmane e
e L

9.0q
0. 29
O.4g
0.3g
2.0g

Distilled water s eesececmeanteneocnman 1000ml
Cr simply make a 0.85% sodiunm Cchloride solution.

100ml
50ml

Tml

931g
T42g
1359
102g
0129

1979
085g

011g

0274

Mercuric cnloride (saturated, AGUEOUS) wevenvnoesss
EtOH (95%) weecveense LI R I T
Glacial acetic acid
{add just before use) .ue..oe... ceererseccnan
Sed ®ater (artificial)
chlorinity=730/00
salinity=34. 330,00
e 23.
KCl hieenencnnsnacacenmecnsnnenn P ¢ I
LAl ceeieeiieiieteeeennnnnececcananecncannan 1o
(0or CaCl,*6H,0 vevnernnness 2,240q)
H3Cl, canimvecenccnacnonannana sm e emeaa 4eemncsnns 5.
(OF MGCLl, *0H, 0 wuwaceann -- 10.893q)
L e essccmtenccnmcna. ceces Bo
(or Na,50,°10H,0 ecueacaaaan 3. 100q9)
NAHCO, wecennnmecenn meicencacaan. D
NABL ewecacnennsea asenmecsnasa cecamma seecamamuns 0.
(OF NAaBL®Z2H, U wevenancmanan 0. 115q)
SECLl, weeeenecnsannnna S esecerecescswsoemavmonvves Oa
(0r SrCl, e6H,0 sesvsenneses  0.018g)
2 A o
Dissolve in distilled water and make up to
1 liter.
Thymol
This chemical is a good antiseptic, stopping bacterial
or fungal growth.
Toluene
See Clearinyg agents.
fylene (xylol)
See Clearing aygents.
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Zn350; ®7H, 0 vovnnnnnonnans.
Distilled water SNt et eeaciccecnicnncmramaanan 1000ml
This solution has a specific gravity of 1.180.

Peeeseresaaatiiesiaie. 3369

)

<y
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