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ABSTFT,itCT

Gomparative tests to deterrnine suitable rnethods of
relaxing, fixing, staÍ-ning, destaining, and. clearing tape-
wonns for toto-morrnt. examination were carried out. .4. ner,¡

triple stain technique for histological seetions of taoe-
rdorms t^ras established. and d.escribed.

Four relaxing agents.were utilized. to determine
their effectiveness in preventing tapeworms from contract-
ing in formalin solution" visual observations r,¡ith the aid
of a binocul-ar mi-croscope urere made to determine the com-

patibilites of seventeen stains with @ .b-!W
(Llnnaeus, 77rB) specimens fixed. wi.bh sixteen different
fixatives" photography was used. to the greatest possible
extent in illustrating the effects of the fixati.ve-stain
conbinations" Four groups of clearing agents involving the
essentiaL oils, synthetic, clearers, higher alcohols, and

mixtures 
'rere investigated for possible. use r+ith tapeworms"

coelesti.n blue B, eosin B, and light green were. the essen-
tial components of the histologieal triple staln for tape_
worms o

The investigation showed that mentholr âs an anes_
thetizlng agent; perrraitted the l-east contraction of tape-
worms in fo:rnalin solution, iviost of the haemato:cylin
stains and one of the aniline stains gave superior results
wíth tapernrorms especiarr-y after mercu-ric chloride fixatives,
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i{ethyl salicylate i:roduced the greatest optical clearing
in tapevrorms. The u-se of the triple stain provided. a

rapid and effective method. of preparing tapei,rorrn sections,
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CHAPTER ]

I}]TRODUCT]ON

One of the problems encountered by helninthologists
in tapewonn study'is the microtechnicar preparation of
speeimens for observations. Trematod.es present relatively
few difficu-lties in preparation as compared. wlth cestod.es

where one must often contend with thick cutieu_Lar and mu.s-

cular layers"

rt has been the purpose of this investigation to

d.etermÍne suitable methods of relaxing, fixing, stai-ning,
and clearing taperrrorms for toto-rnount examination" ïn
addition, a limited nu¡nber of special techniques have been

inelud.ed in the j-nvestigation along with a detailed desc-

ription of a triple stai-n devel-oped for histological sec-

tions of tapeworms. Most phases of the problem were stud-
ied by a comparison of techniques, the evaluation of which

indieated the most suitable methods of tapeworm preparation"
Despite the m¡mber and comprexity of mieroscopi_c

techniques nor¡r found in the literature, very little has

been written on tapeworm teehniques. This lack of infor-
mation indicated the necessity of a d^etailed inquiry into
the subject. Often a tapeworm species must be identified
by the use of but a few specimens" ït becomes obvious that
important ma.terial cannot be wasted in trial and. error
preparation" This can be obvlated by handling the materlal
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in the proper lray the first time. There can be no doubt

that j-ncorreet descriptions have been mad.e because of in-
adequaeles in technique. Thusrby determining ideal combi-

nations of fixatives and staining compotmd.s, greater

accuraey can be attained"

The investigation has been discussed. in a logical
marlner beginnÍng vrith a comparison of four methods of relax-
ing tapewomrs n This was follor¡¡ed. by a presentation of the

results of using seventeen staining compound.s on speclmens

of the tapeworm, DLb_@ La.!U$.,which had been

placed in sixteen fixing solutions" The effects of a l^¡ide

range of cleari-ng agents on tapeworms !Íere then discussed,.

A section on special techniques eompleted the toto-morint
erperimentation. Fina11y, a detail-ed. description of the

use of a triple stain for tapevrorm sections terminated the
write-up of the erqoerimental work"
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IiISTOIìÏCAL

Looss (1901) deal-t extensively v¡ith a 'method. of pre-

liminary handling of helminths, This teehnique came to be

knovro as Loossr shake method and. involved. the use of sodium

chloride and corrosive sublimate for relaxing and fixlng
specimens, HÍs method has been widely used. but several

workers have lndieated. that his use of salt solutíon was

superfluous. Nelver methods have generally replaeed his
technio,ue.

Baylis (l-922), in his paper on helminthological tech-

niques, included a section on tapewofln proceedure, He recom-

mended several mechani.cal method.s of preventÍng contraetlon
du.ring fixation, such as stretching on a glass pla.te, dip-
ping suspended specinens, and. winding long specimens around.

a glass jarr then immersing the r¡¡hole into the fixative,
These nethod.s are still in use but are not fulLy satis-
factory" I¡lorms possessing poîrerful longitud.inal muscu-

lature invariably contract on contact with irritating
fixing fluids" His' dipping metl:od proves- time consuming

r¡hen large amounts of material must be prepared, The

writer eoncurs with Baylisr opinions on types of fixing
solution to l;se., He maintained. that Bouinr s f].uid was

superior to zenkerts fl-uid for cytologfcal purposes only"
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Iíe recoÍurended a solution roughly a.kin ta schaudinn¡s

fl-uid for taper'ronn wholemounts" rn addition, he conclud.ed

that, ttFormalin may be used in ease of necessity, but is
not satisfactoryr âs speeimens fixed. in it are often diffi-
cul-t to stain.tf

l'{eggitt (!gZ+) furthered the r.¡ork of Bayli s (]¿gZZ)

by describing detailed methods of removing cestodes from
the host íntestine, and. of the use of Lacto-phenol for rapid.
exami-nation of the seolex, He disagreed with Looss (r9or)
stating that a salt solution and. coLrd. water shoul-d never
be used in the preliminary preparation of helminths" fn
the use of'fi:;atives he stateds

.¿rlf fixatives r.¡ith the e)iception of aleohor- shour-d be:used cor-d_. zenker's fluicr is urrdoubtão-rl-tn;ì;;t butmu-st not be arlor,,¡ed to act iõr-A;;ä ¿hã;"2rr^ñ";;; and.s u-b s e o ue"I 
^ 

q Tg _r 
gn g e a r,¡as rrinã " ï z\:"irð"r s ) 

--iñ 
rüãã-ir¡ertater -is nebessarf . 

- '-kv¿¡+r¡õ \' | ¿f(JLrIù¿/ 'rlr J'LLtIJll-

Meggitt rejected the popu_lar beLief that metall-ic
instruments cannot be used. r.+ith corrosive sublimate, The
writer fo'nd no ilr effects imparl,ed to specimens, provid_
ed i-mmersi-on time, r,ras trrept to a mini.mum and. instruments
h¡ere r'riped frequently, Meggitt reconroended. the use of
haematolrylin, either Delafield.rs or Ehrrichrs;, as being a
super'ior perma¡lent r+holernount s.bain.

I¡Jardle (L932) presented. one of the most complete
analysis of tapervorro techniqLles. He supported the use of
salt solution to which he added 5 per cent of egg white,
pointing out that muscu-rar contra.ction forloi^iecr by
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disintegra.tion occurred if fresh wa,ter r,¡as. used" He recom-
mend-ed relaxing specimens by painting ü:em ,v¡ith a charged.

brush of hot water (60oc), I{is method does not allol¡ for
ra-pid. handling of quantitles of specimens, Iie pointed out
that alum - coehinea.l staj-n r,¡orked. successfully on a specific
type of r^rorm, itrhile the same stain was unsultable l,¡iih
other tynes. Vlardle d.escribed hÍstological staining methocls,
one of thern inctuding safranin, a stain i,¡hich on this
continent has been :.genera1ly restricted to plant material"

It{enclheim (L9+?) e:rtensively critized Loossr (l9ol)
shake method but ad.ded tha.t the techniqu.e could. not be
disirensed i',¡ith in certain cases. I{e pointed out that fra_
silii'y of soecimens resu]ted froru corrosive sublirna,te fix_
atÍon. The use of Lu-gor-rs sorution (iodine a:rd potassirrm
iodide in /0 per cent alcohol) i+as su_ggested for removing
the remaining 'braces of formalin from tissues, luiendheim

stamchl-y suppor-t,ed the regressive sta-ining method r^rith
pa"instaking destaining, believing it to be better
tha.n llrogressive staining.

Riser (r95o) reconmended. the use of coelestln brue B

for toto-mou¡rt and histological staining. i,/ith regard
to fixatives, he stated that, 'rBouinrs fluid is not recom_
rnended for the preoara-tion of r,.'holemounts of flatt¡oras at
any ti.ne.rr Thi.s is in agreement v¡ith Bayli s (I}ZZ) ¡u-t
at variance v¡j.th Sou-thwell- (1930)"
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"Â"bd.el - i,Íaleic (1913) utilized menthol- for relax-

ation of ta.per,,rorrns" tlis techniqu-e dísr¡ensed i,¡ith exceSS-

ive handling and allol.¡s of treating quantities of material

rapidly, ITe suggested that the menthol- be dlssolved in
either sal-t solution or clea,r water accor.ding to the

choice of the individ,u-al- br-rt a.dded that the former sol-
tion requ-ired a- longer time periocl.

Smyth (L95L) demonstrated the affinity of egg-

shell- naterialr âh orthod.ihydroxyphenol - protein eomplex,

for malachite and rrretkryl green - pyronin, thus providing

a histological- stain for the vitellarian system and ova of
certain hel-minth groups. These stains only shor,¡ed. effec-
tir,'e stai-niirg of ova j-n r,,¡hol_emount pre.oarations, Smyth

(f9*) delvecÌ furrther into the his-r,ochemi-stry of the inter-
nal structu-res of he}iainths by using a ca-uechol- solu-tion

on i'¡holemounts to shor,r by tanningrthe presence of an enzFne,

polyphenol oxidase, in quinone tanning female genitalia
systems, The writer maintains a comparable method, via

chemj-cal affinites, can be used. to clemonstra-te testicuf-ar
sites of tapeworms"

Additional r,.¡orkers as l',Tayher+ (Lgzr), Hunter (t927¡,

Becker a-nd Roudabush (1935), and Demtce (IgrL) added only
minor iirnovations to ta-peworm teehnique.
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MÄTERIALS A]{D ]4,ETHODS

Al-1 tape',,rorm material used_ rvas obtained 1oea11y"

TniaenoBft-orus- nodulos-us (Pa,llus L76o) v¡as removed. from the

intestinal tract of Northern pi.ke, Es_ox r-r¿qius_r in a living
state" The intestina.l tract v¡as sl-it lengthwise with dull-
pointed scissors and the worms removed in snal-l groups to

a beaker containing a minimum of luker,uarm r^¡ater in which

r{as dissol-ved a. small amor:nt of detergent" By dÍrecting
a hearry stream of water down the side of the beaker intes-
tinal debris and. mucou.s qras separated. from the worms and.

d.ecanted. off" The process was repeated. if necessary@

l¡Iithin three minu'bes of removal from the host gut, worns

could be placed in physiologícal saline for future treatment.

Djþathrj-ocephalraa La-t-us (Linnaeus IT58) was col_lect-
ed from two ;roung mongrel d.ogs" Thirteen rv,rorms totaling
over sixty feet rn¡ere fixed in 16 different solutions for
comparative staining tests. Six haematoxylin, six carmine,

and five synthetic nuclear stains hrere compound.ed" A total
of 272 fixative - stain combinations lrras tried" syracuse

dishes i¡rere used. as dehydrating and staining receptacles,
.å small portable timing cloek r¡rith attaehed bell greatly
facilitated the task of recording time lapses of the

varlous stainlng stages. The najority of the specimens were
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dehydrated in ethyL aleohol, cleared in Beechwood. creosote,
and mounted in 4y1o1 - based permount, The photography

was done lvith a Jl mm. refl-ex camera" unfortunately, many

photographs were made usel-ess due to the l imitations of
black and. v¡hlte prints.



CHAPTER IV

REL¿1XATION 0F TJfPEi,{0Bi\fS

Tv¡o chenical relaxing agents, menthol and chloretone,
and trrro physical relaxlng agents, cold and. hot v¡ater were

used. for comparatÍve tests on .1,. ngå*_eãUå" The worm Íras

well suited to the tests in vlew of its extensive muscu-

lature 
"

Abd.el - Malek (fgfi) sssoinmend.ed. using one - half
gram of menthol crystals to one hr.rndred. ce" of wann l¡ater"
Another method suggested was 2Lr grams of menthol d.issolved.

in ten cc" of )J pex cent ethyl arcohol-. one drop of this
solution saturates one hundred cc. of water. The r,¡riter
used the Latter method but raised. the number of drops to 3

sinee fj-fW ft¡oïms T¡rere being anaesthetized. at a tine, The

menthol solution was allowed. to act for 45 to /! minutes

l^¡hile the v¡on¡s were being individually measured., a I p-er

cent formalin soLution was used as the control fixative
into which the worms hrere transferred after measurement to
remain a minimun of twelve hours " Ideasu.rements rrere again

taken and a percentage figure for the average contraetion
was eonputed" Data record.ed on menthol relaxation appear

in TABIE I"

Chloreton.e rras proposed by Hargis (1953) as an afl.aes*

thetlzing agent for herminths. He stated that both the

o,uantity of chloretone and time of actioneouldbe varied
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according to the size of the specimen. The writer used

trrro grams of ehloretone to five hundred. ccu of water" The

speeimens trere immersed i.n this solution for 4l to 75 min-

utes v¡Íth intermittent shaking" The l.¡orms r¡rere neasured,

fixed 1n 5 per cent for¡ralin for twelve hours and. re-
measured" Average contraction was computed and. recorded.

in TABLE II.
Becker and Roud.abush (7935) and Chandler (f955)

recommeÌtded the use of cold water (not saLt solutj-on) for
relaxi-ng tapeworms. I¡later Ís absorbed by the rr¡orm thus

preventing contraction during fixation" Fifty specimens

hrere placed. in a refri-gerator for tv¡o hours until muscrf,-

lar contractions ceased., Measurements were taken of spec-

imens while they 1ay on aì glass plate r,ret r,rith water. They

krere, then fixed in 5 per cent- formalin for a minimum of
t-v¡eLve hours and. remeasured" Resrrlts of cold water relax-
ation are contained in TABLE IIf"

Fifty tapeworms i,¡ere inrrrersed in 45"C tapwater for
25 minutes., rntermittent shaking was d.one over this time

period" Measuring, fixing in I per cent formalin, and re-
measuring were d,one as before, the results being tabr¡lated.

i.n TAtsLE IV"

In carrying out the rel.axatj.on tests, the fixing
solution was used. after cessation of muscular contraction
of the worms r/¡as deterrrined by irritating them with a brush"

The results of the tests showed that the smallest
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average per cent contraction--3. B per cent--l¡as obtained

by the use of the menthol method.. Average per cent con-

traction after chloretone, using a fifty worm sample rvas

6"1 per cent. cold and hot water methods follor.¡ed at p.l+

per cent contraction and 11"/ per cent contraction re-
spectively"

The r¡¿riter considered the use of menthoL superlor
to the other three methods. No ill_ effects r,rere observed

on staining processes by the use of menthol_ for relaxation.
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TA3LE T

LENGTH 1VI,EJ{SURH.IENTS fN Ci',f . ÂND PER CEIVT COi\TTRÄCTION OF

I, no_dul-osus AFTER þmNTH0t RELAXÂTION

Af ter Á.f ter Diff " /, After After Diff. rt
rel-ax" form" relax. form"

l-0. o#25, o 1.1 3.4
0. + L.2
o.2 0.6
o.2 0.6
0.9 3.23,+ z"oì
o ", 2.7r.6 3" 3o"2 0"50"6 r"7
I,O 3.0r.2 4.1
1. o )+,l-
1.0 +".+o,2 o"7
o "6 l,g1.0 +,6
0,4 l-.hr.g 6.þ
o "l 2"Lo,g 5"50.6 2,2
0.6 2.9
0,,6 1" B
0"1 0"8

30.6 29.5
32"1 3I"731.0 30,, B

3o.B 30.628.)+ 27 "548. z )+4. B

18,3 LT "B\Z "B )6.2
40 

" 
B 40,.6

36"2 35 ".633,6 32"629,3 28,,1z)*5 23 *5zz,B 21. B
27 .6 27 ,4
32 " 3 3r.727.7 20 "728.6 2B"z29"6 27 "723,5 23"O16"4 r5 "5
27 "5 26^9
20 "6 20"0
32"5 31.9r2t.5 l,2"+

Ai¡r^1"5 ?"1
l- "0 3,3
z,B rL,50"6 2"r
O ")': 3"70,8 3"82"3 9 "20j,6 I,B
o "7 2"1r.2 h,4
o"B 4,0
l.o'3"7
o"2 0"6
o "6 2,9
2"2 6.9
L2 5"Ol_,0 7.2
o ^2, 1.0
o "7 2^Ð
o.B a,gl"o 4,9
o ".7 2"80"9 3.,2a,5 1.7

ho.o 3o.o44..3 Lr2,o
30.0 2g"oã4,4 zr "628.1 27,52+"2 23".3
20. B 2o"o
2,,O 22,7
32" B 32,227.7 27.O
27 "O 2r,B
20.,0 Ig.2
26 "B 25 "B3L,5 31" 321.0 20"+
31"8 29"6
23,8 22.6
f 3, B L2.B
20.0, 19"B
35 "6 34" g
42" B 42"0
20,6 Ig "6
25 "z z\ "l28" 3 27 "+29,2 28 ",7

Total per cent IBg,-5=3"8 ¡rer cent
Total Ëamp1e jö

eontraction due to too hasty removal frorusolution
*Not" extent of

anaes the tizing
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T.AsLE ]]

LE¡IGTII iriEAsuP'EþiEI\TTS ri'I cl"í. a-i\TD pER CENT coi'ITRACTToi\T 0Fg. gsåulCI.åUs. AFTE1ì CIILORETOI,|E P.ELÁXATIOII

Af ter ¡lf ter Diff. % After Âfter Dj_ff , %form" for'm

Total per cent
Total sample = 6".f per cent

zT") 26"1 1,3 4.729,"r 27 "B 1" 3 4",1
25 .7 24.O L .7 6 .626,5 25 "4 1,1 Lr"z
37,,9 35",+ 2.,, 6,62O,O l'-B"7 1,3 6"531"3 30,)+ 0"9 Z"g26"\ 25"O 1"\. 

'.323,6 22;O 1" 6 6.823,! 21,1+ L"T 7 ".\-29"4 28"0 l"ta q-.9
zL,g 2o"5 1.4 6"h19.0 17 "2 1"8 g.'
3e-.L 3P' ç r ,,5 4.726.0 24. B L"z )+" 672"5. L8.o 7"1 7.718-"6 17 .,3 1,3 7:ö?1-3- 2.3"þ r,9 2,,26,6 2+",4 2"2 B. i25.O 21r"6 o"tr 1;õ
?9,6 19")+ !.2 5.8
?_3"9 2t.1 7.5 6"121"8 20,8 1"0 Lt.6
?\ "7 20 ",5 ! .,2 5 ",23.6 22"6 1"0 +"2

2"g B.+
0.9 3"1
2"9 13 "71.8 B,\-
1.3 2"9
7,9 l..gr.7 )"7
o "5 2"57,9 7,oL,6 5,,o1"4 \-"B2,5 7 "Or,5 6*o
8"1 zT:t
9.Í L'?1u,* 

','r..6 7 .2
8 .7 31,1
1",1 3,6I'9 7,2r,6 6,.5r,5 5 "71,0 3,52,.3 7,8r,.7 6 

"¡+

3+.6 3r.T28.6 27 "72L,? 18.32I"+ 19"6
4Lp"B 43.5
32,1+ 30 ",53l "g 34,,2
20 ,2 Lg ,727,3 25,1r
32,O 30,.429.2 27,B
35"8 33"327.O 25_l29.9 21,842"5 42..025.,3 23,92?-,3 20",72B,A 19,3
30"3 2g "226 ,4 24 "524"5 zz"g
2ç "2 2+"7
28 ",2 27 ",229"3 27,O
26 ..6 z4,g
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TÁBLE ]Ï]

LET\IGTH 1.{EASUFtã¡iEi.fTS ]T''J' CTf . AND PER CEÏ.[T CCI}JTRACTIOiV OF
T," nod_qJ_ps:¿s_ AFTEF. C0LD i¡IjiTtiR REL/IXATIOI',1

"{f ter
)"/o I0f-:fi.

Diff" %
D,íff, After

relax,
å.f ter Af ter
relax, Jff forw.

lo"p B.g L.I 11"011"ï 10,3 1.ï 9"61+"8 r3"5 1.3 B.B16,0 14.5 L"5 g,4
23..9 f.8"2 4"8 zo,g1.5.! l-4,2 L.z T "BL4,B r3,5 l-.3 g,A
L?"2 11,1 1,1 g. or+"5 13.1_ 1.4 g,z
lg"f 17 "g !,2 6" 3
L2 "2 IO .5 I,7 13. g13"1 12.0 1.1 g"+
1.6.1 r5.o l_.1 6, B
J+.1 I2"7 L. \- g 

"g17 ,2 r5,5 7.7 g,g
1+".9 r?,9 2.O 13.h
27 "+ 24. B 2,6 g,5
9.3 7 "B L.5 l_6.1

20. B IB "5 2.3 11" l_

?+", 19 "7 1" B 9,l13.6 rr"7 7,9 13.911"0 10.2 o-B "7 )il"[ ñ"8 i:ã ú:ðr5,o lh,3ì o "Z 4:i12"0 lO,7 .1"3 1O,B

2+.8 z\.5 0"3 r.Z22.? 20. B 1"4 6,313.4 L2e2 r"2 9 " oL7.,6 16.4, L"2 6,8
16 "LF 15 "2 f_"2 7 ,316,7 15 ,B O "g: 5 ,+
Lg "o r7,B L2, 6.320j3 1.8"9 l_"4 6,9Ll"O l-+"1 0.9 6"026,2 23"9 2,3 B 

" 
B15"0 13"6 1"4 g"3

21."0 17 "B 3"2 L5 "271 ,7 1+.4 1. 3 8, 321"8 2O.2 r"6 7.3L3"? r2"o 7,2 9.116.8 r5"3 r"5 8,9r5.B 1+,0 l_. B 11,[13.9 !2"7 7-"2 8.627.O 2+"3 2"7 1O.O19"3 A7.6 r"7 B.B17.1 75"5 l_.6 g"\-
1.+,9 13,.0 r.g 12.8l+"1 12.ti- I.7 12"1
?q"r 17,l 2"6 r2.g
15 "L ltr" 2 o "9 6.0

per cent 47"2,I.= p,h per centsam,ole lO
Total
Total
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TABLE IV

Ili C!{ " Ar'{D PEA.
T1FTER ll0T I'¡ATER

CENT COIVTRACT]ON OF
BELAXATTO]'J

After
rel-ax,

After
5/' foym.

Uf.I T .Af ter "{f ter. Diff .
reJ-ax, j"li¡ f'orm.

rT "+ z,g 1+.3r4"5 2.7 75 "7LB,7 2"8 f3"O23.7 2.5 g "512.6 r.7 ar,g13".8 I.Ll. g.z
11" þ 0.7 5.822"3 2,2 g.o
31"0 5"3 1+.6
2L ".2 2.L g ,o22"2 +, B 17 "BLg.g 2.f_ g "5L7 .O 4" 3 20,22L,5 3.3 13,317.g 2,9 13,91+"1_ l"B 11"32O.g 4,1 16,+r7_"r 2,6 r3"2LB"o 3"0 14.327.1 3.1 1o"l
1+" 6 2,2 13,111,9 3"0 20.12O.o L,B 8"326"2 ),9 ll,B72.9 1.3 g,2

20"3
17,22r.l
26 "21Il" 3
15 "272"I
24 "5
36"3
23.3
27 "O22,O
2L "32+" B
20"8
15 "g
25 

"Org "7
21 "0
30. 6
16,8
f+" g
¿t.ö
31,1
l+" 2

2"4 9 '32"+ 13,21'l+ 7 "o1"8 10"32.0 f+.g1"8 9"+2,3 8.22,8 ]-3"52.6 72,3o,, 3,62"8 r3"7J-,5 B"o1,8 11"3
3,2 L+ ",21,1 5,9lr"l r3.5
2"2 10"0
6.I L6"62.5 ro "l1"1 5,2
2 "+ l-2"r3.6 r+"70"6 5"73,1 18"1r.7 7 "7

2j".7 23" 378"2 r5"B
20"0 18"6
17 "5 15,7,f3,4 1l-"+lg.z aT.427,g 2r,6
20 "7 17 a927"1 r3"51+,0 r3.520.4 17.618.8 rT "316"0 1+.22?_"6 19.418.7 rT "630.3 26,222"O 1g 

" 
B

36, B 3O,723,9 21"+zI.L 20 "o1g"B 1?"+2+,5 20 ,g
10,6 1O,O7-7,r 14"0
22"O 20,3

Total per cent 5B_7"\=11"2 per cent
Total sample 5o



CHAPTER V

FIXAT]VES AN_D F]XÁ.T]OIÏ Oil TJ\PEI{ORT"1S

This seciion of the problen deals with types of
fixatives usedE oêthod.s of fixati-on, and the external
effeets of these solutions or1 the specimens"

D,iþothrio-cephaJ.us laLr,rs_ r¡as ehosen for the compara:

tive fixing - staining tests for three ïeasonså (r) ease

of observation of internal structures; (z) aclvantages in
handJing large taper,,rorm segnents; and (3) avaifajrility of
a large quantity of materia't " The fixing solutions r¡ere

eirosen not only to inclu-de those in eommon use and. those

recommend.ed, but also those havrng l,ridely different chem-

ical compositions" The writer felt it pertinent to in-
clude l-imited descriptions of most of the fixing solutions"
All solu'Lions vrere freshly prepared. and used- cold except
for Ållenrs B-11, Ð. taLr¿s material røas relaxed. Ì:y the

col-d r,¡ater method to eliminate any possibility of menthol
affecting the results. specimens \.¡ere placecl in at least
fifty times their volume of fixative"

.ALcghoL (Zo..+er e_enå:ujWt) . Taper,iorm specimens

hiere irnmersed in alcohol- r'¡hich r,¡as changed once after 24

hou-rs and replaced with.afresh solution as a preservatir,,e"

iilo contra.ction or shrivelring of specimens resufted,
Ål=Leqr_s B-L( Fi_xat_i:re-" The .solutio'. l.\ras rna,d.e by
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adding chrornic acid. crystals and urea. crystals to Bouinrs

solution" Fixation of naterial r,¡as done at 37" c f ox 22

hours. sÌlecimens rrrere transferred. to /o per cent af cohol

at 35"c for rrra.shing" I'ro lithiu:n carbonate roas added. to
the v¡ash fl-uid.' storage \^ras in /o per cent ethyl alcohol"
specimens shor+ed a. mininum of pÍ-cric a.cid color and. no

rippling o

þo-uinr s Fixativq. specimens T¡rere fixed. roy 22: hourrs

and treated as af ter Allents B-l_5. trlashing alcohol r.¡as

changed daiLy u-nt1l no yellov¡ color r,¡as imparted to the

solution. Baylis (1922) reported that Bouinrs rrdoes not
give such straight and. extended specimensrf but no,indi-
cation of thís r,¡as observed"

Çleverdonf s Fixative (Cleverdon 19+3) " The fixatÍve
was made l¡y using picric acid, /o per cent isopropyL alco-
hole acetone, glacial acetic acidr and ho per cent forrn-
aldehyde. The fixative was afl-owed to aet for 19 hours on

the nraterial then exchanged for fo per cent isopropyl alco_
hol at 35'c u-rrtil the picric acid was removed" storage hras

in /0 per cent isopropyl alcohol. The material contracted
eonsid.erably and becaTne translueeTtt"

Demke,'s Fixativq (Demfte l-95l-), This fixative wa-s

or'iginally described. by Becker and. Roud.abush eg3il but
was redescribed. by Demke und.er w-hose name it is referred.
to in the literature and in this hrork, components of the
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fixative lrere 9j.oex cent ethyr alcohol, 40 per cent forr-
aldehyd.e, glacial acetic acid, g1ycerol, and. distilled
uater" The material was fixed. ray 2L hours" A fresh solu-
tion was used for preservation. Fiaterial appeared white
and unrippled, Itlo contraetion r+as observed"

8o¡qalinlá peq_qen,L) " fn vierrr of its wide use,

tapewor"m material r¡as fixed and. preserved in this solution
to cornpare its usefulness against other fixatives. speci-
mens remained rorhite and firm in this soluti on.

GiLso-nt,s $J:ative (mercuric-acetic-nitric mixtu-re)

specimens lrere fixed for 19 hours, transfu""*u to /o per
cent alcohol-, and. treated. with Lugolrs iod,ine to remove

mereuric chloride precipitates" preservation of material
Ìras in /0 per ceni alcohol" The. material remained. whlte
and unshrivelled but irltimately became fragile to the
poÍnt of making handling difficult.

Hell¡¡rs FJ4qt_ive, The fixative requi-red. the foll_ow_
ing chemícals s potassium d.ichromate, mercuric ehloride,
sodirun sulphate, 40 per cent forrna.ldehyde, and distilled
water. Material was fixed for 20 hours, washed. for LB

hours, and. dehydrated. to /o per cent alcohol for Lugolrs
iodine treatrnent" storage was in /o per cent alcohol" The

materiaf d.arkened and i+rinkled slightry during fixation.
Some hard.ening wa_s also noted..

Klglnqqbereus _Fixative" The solution was made by
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adding 100 cco of J- per cent sulphuric aeid to h9 cc" of
saturated aqueous picric acid. The material was washed in
lo pex eent aleohol at 35"c, storage r,ras in /o per cent
a.lcohol" some contraction occurred d.uring fi-xation"

Lavd.owsky¡s. Fix_ative. The sol-ution was made i,r:ith

formalin, alcohor, glacial acetic aeid, and distilled
r¡rater" speclmens r¡rere fixed for 19 hours and. transferred
directly to 7o per eent arcohol" The material remained

white and unr,¡rink1ed..

Lewitskyrs Fixative_. This solu-tion requ-ired 1oo cc.
each of 40 per cent formald.ehyde , 5 p"v cent aqueou-s

chromlc acid.e and distilled r,rater. speclmens \,\rere fíxed
for 19 hours and rqashed, in daylight in running water for
an equal length of tirue" storage r¡as in /o per cent alco-
hol" slight darkening and hardening occurred. during fix-
ation but the specimens remained pliable.

Petrunkevitcht s Fiäative-" The solution r.¡as mad.e

r,¡ith 60 per cent areohorr nitric a.ci-d^, ether, cuprÍc ni-
trate, and parnitrophenol crystals. The material r.ras

fixed for 12 hours and placed. directly into /o per cent
alcohol" The cupric nitrate color was removed. in alcohoL.
specÍmens r'rere soft and pliable after fixation but com-

plete disintegratÍon occurced after extensive handli_ng.

schaudinnts Fíxative. The solution v¡as mad.e i¡ith
mereuric c}:-lorid.ez arcohol, and glacial acetic acid"
specimens rrere fixed for 21 hours then plaeed d,irectly
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into 70 per cent alcohol for Lugolrs iodine treatment
and stora.ge" Fixation resur-ted. in r,.¡hite, p11ab1e but firm
speci mens 

"

susa (Heide4þain's) Fixative" The sorution was

made with mercuric chlorid.e, glacial acetle acid., sod.irm

chloride, trichloroacetic acid, formar-in, and distilled
water" specimens were fixed. for 20 hoursrrr¡ashed in /o per

cent alcohoL and treated with iodine" storage was in ZO

per cent alcohol, slight shrinkage r¡ras noted after fix-
ation, otherwise the material appeared v¡hite and unwrinkled.

Tell-yesniczkyt s: Fixative" potassii:n dichrouate,
glacial acetic acidr ffid distilled water 1,¡ere used in this
sol-ution. specimens were fixed. for 24 hours and v¡ashed 1n

running water for an equal time" storage \^ras in /0 per
cent alcohol" Fixative caused. slight d.arkening and con-

sid.era,ble contraction of material.
zenke-rt€li¿qlige. The specimens were fixed for

2o hours and washed in running water for 18 hours" rodine
treatment and storage was done at the ZO per cent alcohol
stage. specimens appeared. finn and. smooth with slight
d.arkening. IIo eontraction resuLted. fronr the fixation"



CHAPTER VT

RESUTTS OF FIXAT]VE - STA]1'T TESTS

rn recording the results of z7z different fixative -
stain combinations, it r'¡as felt that graphic representations,
as for example tables, would limit -r,he descriptions,
AccordinglÍr individual d.escriptions v¡ere mad.e but the re_
sults were condensed as much as possible" Descriptions of
unsatisfactory fi-xative stain combinati.ons were omitted
unless particular resul-ts r,¡arranted their inclusion.
Omitted specimens shor;¡ed one or both of the follor¡¡ing in-
adequacì-es; (1) some or all of the internal structures were

not mad.e visible by the technique; (z) parenchynrar muscu-

le.ture shoi'¡ed. poor d.estaining qualities, Regressive staln-
ing r.ras done with arl toto - mount specimens" The best
staining times v¡ere deternined for D. latqs material by"

trial tests with the haematorylj-n stains and most of the
earmine and. aniline stains, å.eid alcohol- solutions urere

mad.e r¡¡ith concentrated l{cl and /o per cent ethyl alcohol,
Ilurrterrs (lg27) alkaline alcohol solution, for controlling
the destaining aetLon, rrras used v¡herever necessary, $rr

appropriately graded series of isopropyl alcoho] r^¡as used

with specinens fixed by cleverdonrs solution" Fornalin
and Demke - fixed specimens were washed. for at least tl¡o
hours in running i,rater príor to being stained.
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DELé,FIELD ' S li,qffliÂTO]CYLIII

Tapei','orm material- r,¡as stained for 4l mj-nutes and

destained ivlth I per cent acid. alcohol for 3 to l0 rninutes"

Fol]owing are the results with the various fixatives.
Alcohol- results were unsatisfactoryi ovary l{as in-

distinct; testes faintly stained.; uterus well stained;

i'fehlisr gland. was evident; see FIGURE 1,

All.elrts; B-15- light staining action; good fixation
of testes; ovary very light; vitellaria finely fixed. but
l-ightly stained; vaginal canal_ partJ_y stained; see FIGUBE 2.

Bouiqlq- interna.l structures showed exceptionally
fine fixation but stain did-,, not remain in tissues; ovary

and testes hrere understainedi see FIGURE 3.

Demkers- good fixation and staining resuJ-ted; repro-
ductj.ve organs trere clearly stained.

Fornal-ü- resuJ-ts l,üere lroori ovary was lightly stain-
edi testes not evldent; uterus r¡relr stained.; see FTGURE 4.

GiLS_q_q,S- genitalia rrere well stalned.i see FIGURE, t.
. Eteing]lþ_qtåþ- internal structures were stained;

destaining action was pooro

la_vSol¿gff_å- good resuJ_ts; ovary was d.ark; testes
rq/.er.estained but obscured. by vitellaria; see F]GURE 6"

Fetru@vitchts-- fixation r,¡as good; testes stained
but ovary was only lishtly stained.

Sq*l.tau{innts_- stain was compatible with fixative;
see FïGIIRE /"

Zen.Eçq,s_- testes,only lacked. stain; see FTGURE B"
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BOUTN'S FINATIVE * ÐtrLAFIELD'S TIAfr"Í*.TOXYLIN STATN
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FIGURE þr"

FIXÁ.TIVE.ÐEIAFTELÐ' S I-JAB{ATOrYLTN STå.TN
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FIGUFE 6"

latus L.A.VÐ01dSI{Y' S FIXATIVE-DtrLÁFIELDT S I{AEA{ATOXYIIN STAIN
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FïGURE 7,

FTX.å.TIVE*ÐELfu-TELD' S HåMÍATOXYLIN STAIN

FIGURE 8"

UEIüGR' S FIXATIV-E-ÐELAFIELÐI S HAN{ATOXYLIN9. l_atus_
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ET{RLIC}I' S ACTD HAH"1ATOT.T,TN

Tapeworm materiar was stained for h5 minutes âfl.d;

d.estained in 10 per cent acid. alcohol for o to 10 minutes.
Following are the res*rts with the: various fixatives,

AlCA,ho].* testes and. ovary/ tdere li8htly.stalned.;
parenehyma shov¡ed good destaining; see FIGUFE 9.

'ar-lenr s B-f (- testes were stained but ovary only.
Llshtly; vagi.nal canal was evident; d.estainr.ng rras rapid."

@.þ- stai.n did. not take wel-l after thís fixa_
tive; stain was removed, in the alcohor. series without the
use of aeÍd alcoholo

Demkers- stain showed. strong affinities for
lnternal s truetures_:"

Formali_a: stçin showed a slight Ímprovement oven
DeLafiel_d t s haemato:<rylino

Gilqq.qls: genltalia Ì¡ere i,¡ell stained; parenchyma
ffas destained sufficiently.

Lavdowgkyt s- results were comparable to Del_afield,,s
haematorçyIin; see FIGUFE 10,

Pet*-irkqvitehts- stain brought out testes but not
ovary; vitellaria were extremely d.ark; deeply stained,
nuclei of eorticar- layer increased opaeity of speciraen"

sqhaudinnþ- res,rrlts ï¡rere satisfactory; Mehlis,
gland only showed., light staLning.

s'r¿qa- stai-n was ufrsuitablei ova contents in al'
susa - fixed specimens showed shriver-ring and blaekening.
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FIGUBE 9.

FIXATTVE-trHRI,ICH! S, .ACID HAM'{ATOXYITN STA]N

FIGÏJRE 10.

F]LATIVE-EHRIICH I S HA.B\{"À.TOXYLIN STA]ND* latus LAVDOWSKYT S
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GROAT I S HAffiYIATOXYLTN

This stain was compound.ed by,Groat (19+9) for us:e

with seetions af ter susa or pe.trunkevitehss fi.xative.
struetures became browrish - blaen in this stai.n" stain
was allowed to act for L8 alz hours ïÈ-th d^estaining røith
10 per cent aeid. aleohor, for 2 to l0 noinutes; Following
are the results after the_.vari.ous fixatives,

a.l]entq B_..15- all major internal struetures except
the ovary were r^¡ell stained; destaining was tlnpieally rapid.

Cleverdonrs- stain d.id not take wel.l after this
fixativei see FIGUFE 11.

Demlcet s- resu-lts r¡¡ere satisfaetory; destaining
prod,ueed suitably clear ruusculature.

Crilsonts- this speeimen required only 3& hour
staining; internal structures including vaglnal canal
r{ere deeply stained; see FIGURE 12.

Lavdowskv¡s- results T¿rere satisfactory;see FTGUaE 13.
Lewitshyrs- the lateral. canals and MehLis, gland

showed well ln all Lewitsky - fi.xed s.peci.mens; oirly Groatrs
stain brought.out. the genitalia to any degree; see FTGURE th,

scbaudiu-nþ- resrrlts i¡¡ere entirely satisfaetory.
sr:.sa-, genitalia trrere suitably stai.ned; blackening

of speci.nen occlrrred 4B hours after mo'nti-ng but ivas sub_
sequently correeted by the introduetion of calci.i¿rn carbon_
a,te ehips into the clearing agent and mountant.
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FIGUBE 13.

å. lalus LAVDOIìISKY r s FrxATrw-GROÁ.T ' s Iia.Ð'IATOxyLrN srÀrN

FIGURE ltr"
LEI¡IITSKY' S FIXJ.TIVE-GR0j.T¡ S!" latus TTAT{ATOXYLTN STA]N
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H.åRRTS' H.$&{ATOXYITN MOD]FTCATTON (IS"I\ VffiTAI\TT)

this stain, recorded' þy Little (19fþ)?hras aIlowed"

to act for Lr5 minutes, Destaining in f per eent aeid.

aleohol I{aS neçessary" Follor,ring are the results with the

various fixatives.
Ållen's B-15- only the ovary laeked stain 1n this

specimen; vaginal eanal showed el-early; see FIGURE 11.

ÐeqÌ<els- satisfactory results were obtained.

Fo-f_mal1n- muscuLature showed. poor destaining action;

internal structures weïe. not finely fixed.; see FIGUBE 16.

9M's- suitaþle staining resr:J-ted; . inereased

stainÍng time of 17 hours did; not Ímprove resu-lts; see

FIGUBE 17"

Lavd.owskyrs- suitable results were obtained. with

this combination; see FIGURE 18."

@ the, eombination proved suceessfu-l;

uterus and eirrus poueh only lacked., d.ee;o staining! see

FTGURE 19"

Sghaudi¡ln's_- stain ldas very effeetive af ter this

fixativei see tr'IGIJAE 20.

SUS-È: stain was Trot taken uir by the genitalia"
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FTGUnE 15,

l. labl-s_ ALLEN I S B-1 5 FTX"rLTIVE-HARRïS I I{J\E1VIATOXYLIhT

STA]N (ISA VARTANT)

FIGU?r:i 16.

FOft,IALIitT F lX*\T IiIA-LIARBI S I HAffi.f AT OXYLf N

STAIN (ISA Vå3]AITT)

D. latus



Do latus
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FIGUfig 1?.

GIIS0N' S FIXATIVE - HABRIS' H-A'B'TIAT0XYLIN

ST.ffiN (ISÀ VARTÅT'üT)

FTGURE 18.

LAVDOT{S}IY¡ S FIXATIVE - ts'AB3IS' H'q@IATÛXYIIN

STAIì{ (TSA VARTÀ}TT)

D" latus
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tr'IGURE 19,

PE,TRUNI{EVITCIïI S FTXATIìTE * HARRTSI }IqS'IATOXYLIN

flfÍl ,1 -ur¡.IN (ISÀ Vé-RI-'l'itlT)

D" La@

FTGT}RE 20"

SCHI\UDINI\I¡ S FIX,qTIVE - H-LRRTS !

STAIN (IS.q, VARI"{NT)

ILAM"IATO]TYLINg" latqs
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L]LLTEI S AOIÐ HÀffi,{ÅtUT,{

Specimens -ì¡fere i'runersed in thÍs stain for 45 nrin*
ufes r¡iih destaining.i:y,' 5 per eeni aeid aleohoL for, 2 to
2O minutes,

ÂLlen ¡ s _Ð-1_5; results r4iere notieeably poorer than
i,¡i.th previous stains; testes afi.d. ovary r,rere lightly. staj.ned."

Bouints- vitellaria stai-ned. deeply; tesies and.

ovary were barely,-visiblei see FIGUP,E Al,
Demkers* all major inter*al structures, we,rer crearly

ruarked ¡ slight contraction of specimen røas noted. af ter
mounting.

Gilson¡ s+ suitabr-e resr-r-lts r,¡ere obtained.; specimqn
re-Ç.trlred.. 2 hours de.staining to lighten muserrlatu-re,

Lav4oqskyr s- stain gave inferior results eomparea
i,¡í th previou-s haeniatoxyi_ins 

"

schaudir¡:rs- testes laeked deep staining; other
najor structures rrere well- defined; see FIGURE ZZ.

ry- staining results ï¡ere satlsfactory; slight
coniraction r+as noteo after rnountingo

Liliet s haematorqrlin stai_n exftibited. aff1nÌties,,
for the parenchynal muserrlature: of all the. specirnens" The
star^n also laeked the penetra.ting pol,¡er shor,rn by.oiher
haenato:rylinso
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l'i"il\NÍ Ë ÀCTD TIÁMÍ"ETETI'T

The stain was allowed.to,act on the specimens for
IJ45 ¡ninutes wiih destaining by f per cent aeid. alcohol

for 1û to 25 mj.nu.tes"

Âlcohol: a slight i.mprovement was,: noted. with this
combination; see FÏGUP,Ã. 23 and compare it with FIGUÊE p;

the tr"o stains were, mad.e. ld.entically except for the use-of

haenato4yl-in in Ehrlichrs stain and" haematej-n ín Ì.{annts"

Bouin¡,s- stain r^¡as used, for both 4l mlnutes; and.

4B hours; neither sBeeimen showed, the genital-ia d"eeply,.

stained; see FIGURES 24 and 25 respectively"
Cleverd.onrs- internal structures did. not take up

stain; vitellaria also remained. r-¡nstained.

Demkets- suitaþle resu-lts were obtained.; good

d^estaining actioï1. oecurïed. in the nruscrrlature.

Gilsonrs= stain was highly effective; see FïGIIÀE 26;

increased. staining tine of 30 hours did. not improve results.
ï{e]lf,S: typ.t-ea11y poor results obtained. after

this fixatíve are: shordn in FIGUBE 2/"

Lavd.ov¡slÐ¿t s- suitable resr:'lts were, obtained.

Fètr¡¿lrkevitcht s- suitable results were obtained.,

Schaud.itrnr s_- exeelJent results were obtained.,

-susa- lulannr s stain proved. to be one of the best
after this fixative; see FIGIIRE 28.
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-tro-

FTGUnE 25'"

latus BOUINT S FLIATIffi -. MANN' S

(STAINIIIG TIME: rrB

ACÏD HAff4AIUM ST-A.]N

HOURS)

FÏGURf, 26.

å- lalus GTISON' g F]XATTVE - iVT.åNNr S .A.cTÐ IIAtr'IALIM $TITIN
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FïGïIng 27,

!" Latus TIEITY'S FTXATTVE - IVIANN'S ACIÐ I{ABVÍAIUI"I $TATN

FÏGIIN& 28.

$USA F]XÄTTVE - }{AM[' S AOTÐ TTAE{JIITIIVI STA]II
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GCIIl{ERIS ALTN{ * CAM{INE

This.. stain uras d.evised for use ',¡¡ith trematodes"

$trleeinens were, stained. for 6 days. Destaining r¡1th I per

cent aeid. aleohol for 5, to 10 mj-nutes wes done only where

ind.icated.,

Allent s B-1d- lnternal struetures showed" light
staining; see FIGUAE 29.

Dçnke r's- specimen was d.estained; genitaliâ, 1ü€3ê,

lightly stained; exeessive contraetion resulted. after
mounting"

GilsgnI s- specimen r,ras d.estained.; results T¡rereì

unsatisfactory; genitalia r¡¡ere. only lightly stained.;

excess:ive eontractlon oeeurred. after mounting"

I(leinenberå¡ q- specimen was destained.; internal
structures i¡Iere clearly stained.; exeessive contraetion

o ccurred.: af ter molinting,

Fetrunke¡ritc.Llq- suitable results uiere obtained ;

see FIGUFE JO.

Schaud.innr s- combination proved satisfaetory; see

FTGUBE 31.

lellyesnÍez1cy't s- gpeeimen was d.estained; testes

lacked"r stain; other structures showed. Light stai.ning;

see FIGURE J2"
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FIGUnE 29 
"

g" latus- AttENrs B-15 FrxATrvE-GOWER's Ar,uþt - cÅmf]iïE STAriv

FIGUBE 30"

FETRUI.IKEV]TCH'S FTXATTVE . GO'dER'S AtiD{ - C.åBI"ÍTISE

STATiV

¡\ t,.:::,¡ir r,,j,

!. latus



D. latus

-
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FIGUFE 31.

SCHAUDT}TN' S FIX.A.TTVE-GO}IER' S ALT]Ivi - CARTTI]'TE ST"AIN

FIGUEE 32,

!" latus TEIIESN CZKY' S FIXATIVE

SÏ¿IIi\j

GO}IER I S ALIlli_ CAm{II'tfi
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GAEI{-A.CÏffiR' S BORAX CAH'4]NE

Speeimens were immersed. in the stain for J d.ays"

Ðestalning was done ¡rith I per eent aeid alcohol for 10 to
3f ninutes.

Denkqls- Ínternal struetures r.acked stain; speci-
men contraeted, after mountÍng..

Forsali.n- stain washed. out in alcohol serÍes with-
out use of acid. aleohol.

Lavdow$kvrs-- results r{ere inferior to those obtain_
ed w:tth the haemato:;flin staias; see FIGUBE 33"

schaudinnrs- genitalia r¡/ere well defr-ned; see
FrGtmE 3h"

susa- stain proved to be the most effective after
this fixative; vitellaria showed.only light staining; see
FTGURE 35.

zenkerrs- testes showed eomplete laek of stain;
other struetures hrere well- deflned; see FTGITRE 36,



D.
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FIGüAÃ 33,

latus- LAVDOIdSKYT S FIXAT] - GRENACHER' S BORAX CAAIU]NE

STA]iV

FIGI]RE 34.

!"latus $cHAuDrlIll' s FrxATrvE - GREN.a.cImR' s BOBAX cÀaI,{rNE

STA]N
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Ð. ]atus SUSA FIXATIIß

FIGIIAS¡ 3t"

FIGUBS 36"

!" latus EENKER' s Frx.a.Trr$ * GaENAciIER¡ s BOaax c.arìi4rlrE

ÊTAÏN



-t+8-

GIIÍERI S AIUM-COCHINEAT

Speei.mens were stained. for 32 hours i,¡ith d.estainÍ-ng

in 10 per cent acid aLcohol for 10 to 4t minutes.

Ðemker-Ë- genitalia took r:p staia; testes'ldere

mostly obseured by hearrily stained. vitellari-a; speelnen

contracted. after mounting; see FIGUFS. 37,

Gilsont s- stain proved very effective after this

fixatíve; destainlng gave J.ight musculaturei see FIGURE 18.

Kleinenbergts- stain gâ.vê.: the best results after--_--
this fixative; see FIGUAE 39,,

Lavdowskyþ- resuJ-ts were satisfactory.
. Petrunkevitehrs- genitalie were well d.efined.

Schaud.innl si genitaIia r{ere i^rell defined..

Susa- resuJ-ts rvith this stain were inferior to

those with Grenacherls borax ealruine"

Telly-eqniczlcyl.s¡ testes did not take up stain;

other structræes were suitably stained; see FIGURE 40"
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}[ÄYER I S PARÁCARi,1II'üE

The stain was allowed to aet for 4 d.ays" Ðestain-

ing of the, speeimens was d.one for 3 to 20 mínutes using

5 per eent aeid, alcohol.

Allents B-1(- internaL struetures showed. evidence

of light staining; resr-úts were nainly poor.

Sc.haud.innr s- genitalia were lightly stained but

clearly evident"

GUYER¡S PICRO - TAMITI{E

Speelmens I'Iere stained. for / d.ays and. d.estained

r¡ith 10 per cent.acid aleohol for 1 to 10 minutes. Tape.'

\¡rorn segments fixed in Gilsont s fixative and. Petrunkevj-tchts

fixative completely disintegrated, on removal from the staj-n"

Demker-s- most internal structures rdere rvell

stained; slight contraction occurred. after mounti.ng"

Sçþg,udinn:g- stain gave good results; see FIGUP,E hI.

Sg.æ- staining of all the najor structÌrres exeept

the ovary occurred; d,estaining of the "oarenchynral muscu-

lature rn¡as complete"
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FIGURE 41 "

D" lqt¿g SCIlÄUÐfHNr S FIXATIVE-GUYERI S PICRO * CAAI4INE STAII'{

SCTil\IE]DERIÉ "{CETO - CAAM]NE

Specimens lrere stained. for 68 hours" AJ-l exeess

stain was removed. in the aleohol series without the, use

of acid. alcohol" The. sireei-nren fixed. i¡'rith Gilsonrs solutj.on

disintegrated. on removal fron the stain"

AJ-cobql.- testes and ovary did not take up the

stain; see FIGURE tr2,

Ðemlieþ- all major internal structures stained

d.eeply; exeessive shrinkage oceurred- after mounting"

Sch¿ludinnrs- satisfaetory staining resultedi see

FTGUBE 43.

PetrunEqy_itehls_- genitalia i¡rere clearly stained.;

slight contraction of specimen oceurred. after mourrting"



Dì.
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FTG.IIF.E \.2"

latus "{tCOHOt FIXATTVE - SCIINEIDEB' S ACETO - C¿m'iI1trg

STå"IN

FIGITfiE +3,

STHåUÐ]NN' S FIXATIVE*SCTIIV$TDER' s

STATN

ACETO - CAM{TNEÐ. Sgtgs-
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I'IÁÏ,LORY.S S "åTTD FUTHSTN

Speei-mens ïrete, stained. for 18 hours" Ðestaining

witkr T0 per eent,.aeid. alcohol requir,edl6 hours., The. speci-

ßen: fixed w:ith tsouint s solution was ineluded to furthe,r

illustrate the poor staining obtaínedl after this fixative.
Beulnr Ð-¡ testes and. ovary were. faintly visible;

vitellaria and. uterus r,¡a1l r{ere deeply stained.; see

FIGUBE 4\.-

Demkers- genitalia were stained. darkly; xerf,sclr.-

lature: shoirred, poon destai-nLng qualities,
Lavd.owskyI s- s:ritable staining resrrLted 

"

Ëilsonr,s- suitabJ-e staining resulted; d.estain

ac.tion of rausculature v¡ent to completion,

FTGI]SH ++-

Ð. latus B0urNt s FrxaTTTIg : MAtL0Ryr s ACID FUCIisri'[ srATN
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AT$ER' S COEI,ESTIN BLUE B

speci-mens T/¡ere stained inr. an undiluted. solution
for 3,minutes. The use of aeid aLeohol r.,¡as;not required.
wlth thls stain.

ÅLreqts B-r5- testes and. ovary were lichtry stain-
edi vaginal c.anal was d.arlc; see FIGUHE +5:.

Eouinl s- museulature showed, good dÍfferentiation;
testes and ovary'lacked, stain; see FÏSURE h6.

ÐerokqLs- suitable resrrlts klere.: obtained;: mj-ero_

scopie examination showedi deeply stained testesi see
FïGUHã 47.

Fonnallq- stain proved to be one of the best for
this,,fixative; both ovaïy and. testes shor¡¡ed. light stain_
ingi see FIGUAH 48.

gifsaqþ- suitable staining resulted; see

FIGUBE +g,

I*avdowslcyþ- suitable staining resulted; see

Fi-gure 50.

P,et':nkçritchr.s- suitabr.e staining resurted.
Schaudinnr Ê- suitable. staj.ning resul ted.
Sugê- sultable staÍning resalted."

äqnkerrs- speci.mens fixed in this solution T¡rere

not reported with other stains becauser of the inaþility
to stain the testes; 2,hours staining r¡¡ith coerestin
bLue B showerdi darkly stained testes but d,estaining the
parenchy:mal muscu_lature beea.nre inpossj-ble 

"





g" latus
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FIGüRS +7.
ÐETIKE'ñ FfX/IT]ITE . R]SER,S COEIÃST]N BIUE B STA]N

FTGTJìRE +8"

FIXATIïE - R}SER'S

ST-ATN

g' Latus FOF}IALTN
COE¡ESTTII BLUE B.



P" lalus
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FIGUBB" þ9.
GILSO$' S FTXATTT¡E - R]SER! S

STAIN

FI$uRã 50.

FTXÅTIW - RfSER'S

STATN

COE].ES[]N BI,IIE B

D. latus

-

IAVÐOÏÌ{SI{Y' S COEtrEST]N BTTI$ B
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COi'üGO AED

Speeimens were placed in a 1 per eent aqueous soJ_u-

tion of, this stain for 48 hours. IrTo destainíng of the

specimens rlÍas necessary" i¡iith the exeeption of one speci*

men all shovedl insuffieient staini-ng.
' Laydowgk¡{s+- internal stru-ctures .r¡rere stained a

d.eep redd.ish - orange color; poor contrast was noted

betureen the genitalia and parenehymal musct:.lature.

GUYERT S SAFRÄ]üIN STT{IIV

specínens .t¡rere immersed. in thís stain tor 94 hours,

Destaining of tissues l/,ras not required.. The stain did not
produce suitable eontrast betrueen the internaL structures
of the s-pecimens.

PAPPENTIEN{ ' S iVIETHYL GBEE]ü * PYRON]}I STITIN

This anili-ne stain rrras aLrowed. to act for 2)+ hours,

Only one specimen retained the stain in tj-ssues other than

the ova to a suitable extent"

Gilsonr's- vitellaria, testes; and. ovary lrere light
blue; parenchymal tissues r¡ere light red; ovaì !¡ere red,,

greel1e and. brovnre the latter being tanned. eggs far doun the

uteru-s 
"



CIIAPTER VII

CLEARTNG AGET{TS

Gray (rgf+) published detailed information on the

properties and. actions of numerous clearing agents for

sectioned. tissues, The r^¡riter has not.found' coroparable

inforrnation for wholemount specimens especial-ly taperrrorms.

Various elearing agents Were examined wit'h a viewr to estab-

lishing their usefulness, if any, for tapeworn material of

Nhe size of g" Læ'
Four grog.ps of elearing agents were exarnined,u namelyt

essential oils, synthetíc clearj.ng agents, higher aleohols,

and. miXtureS. Taperrlorm IûaterÍal fixed. in Zenker¡s solu*

tj-on was used. for the elearing tests. Suceessive pro-

glottides from the salrle tapeworm toocly were stained i'\rith

Coelestin blue B. Preliminary handling of specimens r.¡as

id.entical in all respects. All specimens were dehydrated

to the absolute alcohol stage to elinÍnate any effects of

water. Clearing agents were all-ov¡ed. to act for a minimum

of 24 hours. It is pointed ou'b that although a. clearing

agent proved. ineffeetive with !" lelus its use with sß411-

êi'r less muscular specimens is often recommerìd.ed. "A"n ex-

anrple vras terpineol whicir proved. useless lri-th D" ry
but.ideal- v¡ith small fragile cestod.es and. 'brematod.es"

Following are: the observed. results of 2J eleaxers with

their respeetive refractive ind.ex v¡here knotm"



ol

ãSSE]VT]ÄL O]LS

OiL-oÉ_Cajeo:u-t= R. f . a"4V; agent produced slight
optical elearing; s,oeeimen remained pfiabl-e and" u¡.shrunlçen"

Oil_of_ Ceda-rwoqd- R,f " L"jO; botli Bush and B"D"Ho

brand-s were used.;no s-uitable optieal clearing oceurred;

slight hardening and excessive shrinkage l,Jas noted..

Oif-_q{,_C]qqgg. R"I. L,r3; suitable clearing result-
edi parenchynal tissues took up a yellow eolor; s.oecimen

remained pliable and unsirrunken; see ,IIIGIIËE 5!,
0i1 of Lilac- R.f" 1"+Bg slight optical clearing

resulted.; speci-men riemained. pliable and unshrunken,

0i1 of _Orig_an:.im- poor optical cl_earing resulted;
speej¡ren remainecl pliable and rinshru.nken"

OiL o_f .-Tli}r!qg- R*I. I,5O; poor optical clearing
resuLtedg specÍ-men ha"rdened but rerirained unshrunken,

SYI.üTIüT]C CI,EARTNTG /\GE]\TTS

"A,nilinp_- R"f " !,59; exeellent optical clearing
r.esuLted. for a limited tine; s;oecimen then shor¡¡ed eIoud.*

ing in the uteru-s region; specimen remai.ned plia.bre and.

unshrr¡rken,

Benaene-- Iì"T" L,1o; good. optieal elearing oeeurred

foJ-loi+ed by cloudiness; hardening an,c shrinkage resu_l-ted.

Cagþorn, T_e-ifaclrlo.E'i_dç- R"f " A"\.2; no optical clear_

ing occurred; specimen hard.enecl,
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@- very good optical clearfng

resulted; specimen ::enained pliable and u-nshmnken;

cJ-earing agent removed excess staj-ns only frorn snecimens;

see FIGURE 12"

;;lJ-ì^--a l^^^^ --^¿^ ñ T 1 r'1 - rJ - -t+_u¿.vr Þq:.?Aq.A!e- R.T. I.|Ii poor optical clearrng

resulted; specimen remained rrliable but shrinkage occurred"

Ethyfgnc_.-g},u_qel_moqqetll¡]- eth_er,- no optical clea.r*

ing oecuz"redi specimen shol+ed. slight hardenÍng and. no

shrj-ntrrage,

l'{eLh¡¡Lågif¿oAie- R"Tu 7.lZ; poor optieal clearing
occurred; sl:ecimen remained soft and unshrunken; see

FiGUR¡l 53,

],{ethyl- sali_eylele- R.I" L"l+; clearing agent irrod-
uced the best results; ha.rdening resuJted ancl only slight
shrii:kage; t1o eloli.diness appeared. at the, end of ! uronths

in speei.nens eLeared froro 9,5 pey cent alcohol; see t¡IC.Ulìtr

fl+.

TerpíneoL- R,T. 1"+8; no clearing occurred r,¡ith

!' latqs; specimen remained ptiable and unshrunken; sa'bis-

fa"ctor,u- results were had r+ith snall trematodes,; see

ruGURä t5.
TolAaJ_- R*I. 7'"5A; no optica.l elearing occurr.ed;

sh.rinkage and hardening of specimen resulted.
Xylol- R.I" L"50 i poor optical clearíng resuLted;

shri-nkage a.nd. ha-ro.ening of specimen occurred."
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IiIGII¡IR iiLCOIiOLS

grqyl alcohoå- no CIptical clearing occr.lrred..

Cycloh_exg4g1"- no optical clee.ring occurred,

lertiarry but:¡l a.lgohoJ.- no optical clearing occurred.

IViTXTUAES

Colers; eleare_r- (composed. of rylol, toluol, beech-

r,,¡ood creosoteraniline) ; poor optÍcal elearing resulted.¡

parenchyrnal musculature shor^¡ed cloudiness ; specimen

remained. pliable and. unshrunken; see FIGUFÃ 56"

Þupeåced.rol- (cornposition urrknor,.¡::) ; solution recom*

mended. for sections; no cl earing resulted; speeimen

remained. pliable and unshrmkell"

VJeigs_rtr s_--çleAleï- ( composed. of xylol, phenol ) ;
poor optical clearÍng resulted; specimen d.estained with-
in 24 hours; specinren remained sof tr and. unshru.nken.
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FIGUHE 53.

OF i'.IEThYL BEI{ZOATE ÄS A CIEÂR]J']G ÀGEI{T

11lî¡-ll tiJlr ñLuJ ¿\.¡UI\! ')-r- o

ûF I.ÍETI{YL Sé.LfCYLATE ÀS A CIE¡1ffii'[G AGENTp. lati¡s ãFFECTS





CHAFTER VI]I

SPEC I i.L TE C tsJ{ I QUE S F 0 R TAi?iJ}trO Iìi"i t',1:i{0 Lm'i 0 Ul'[T S

Catechol .tre-atment- Smyth Q954) used an aqueous

ca-techol sol-u-tion to tan polyphenol oxidaser âfl enz'pe of

the shell producing regions of the female genitalia of'

trematodes and certain ces-uode groups. For contrast he

suggested. carrnine rrto stain the remaincler of the genitalia

not containing the enz)rïne"tt 9. lä[us nas tested and fou:rd.

to exhibit a similar tanni-ng rea-ctj-on. Smyth ini¡oersed

smal-l- alcohol- fixed. specimens in a 0.2 per eent aqueou.s

catechol sol-ution at 4O"C for 30 to pO minutes follor'red

by dehydrati-on, clearing, and morrnting. The cateehol

techniqu-e when applied to 9. +*Atus_ requíred. a 0.1 pey cent

sol-u-tion at 4O"C for 19 hours to produce results" Sirteen

dj-fferently' fixed. specimens, when tested, exhiblted. varying

degrees of tanning, The Lewitsky - fixed specimen shor'¡ed

the darkest tanning of, shell- --prod.ucing regionso See

FIGIIRE 57, No extensive tanning of the vitel-Line ducts

of any specimen occurred. in the tests. The Kleinenberg -
fixed specimen gave al-most as good. results with catechol-

rvhereas specimens fixed in alcohol as suggested by Smyth

,sho'øed eomparatively light tanning. In view of the better
staining results obtained. after Iileinenbergt s fixative
than after Lewitskyts fixative, the fonner v¡or-¡J_d prove more

useful- for eontrast staining with the usual nuclear stains"
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Doubl_Q__et_ainipe gq ta-oeqoros.- Onl-y l-i¡nited success

vas had. with the use of tr'¡o stains for preparing tape:

.,,,*orm r,¡holemounts, The use of borax carmine and. methyl

green proved. effective. The earstine stain i¡as allol¡ed to

act on D. l=atqË- îoy 22 hours fo1lowed. þ]r immediate use of

2'-per cent aqueous; methyl green for 6 hou-rs. Destaining,

dehydration, and clearing shov¡ed. internal structures hav-

ing a light purple color while the ova stained various

shades of green and. l¡ror'rn" The parenchy:nal muscuLature

and. vitellaria took up 1ittle stain,

Neither Jarrus green and coelestin blue B nor

light green and Delafieldr s haematorrylin produced any

effective contra-sts of internal stru.ctures"

An attempt was made, withou-t success, to produce a

polyehrome stain effect on !" latus by the use of borax

carmine: and eoe'lestin blue B. The specimen took on a pur-

ple color r+hich r,+as very striking but no color contrast

of the genitalia was evident.

Destain:i-ng_þechni0J¿sg- Tapel,rorrms staÍned by the

regressive method. usually require the use of a destaining

agent to remove stain fron internal mu-scle, layers, Some

specì es of tapeworms ;oresent the ad.dÍtional problem of

having a d.iffusedl, follicuJ-ar tlpe of vitellarj-um, which

i,¡hen stained. can successfirlly obscure observatj-on of

internal structures. Tn camying out the destaining
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techniques the v¡riter had more su,eeess rrrith the parenchy-

mal muscuf-ature than with the vitellaria of taper,rorms"

The use of aeid alcohol oroved the most controllable
though not the most successful_ desiaining agent. On

A. lalus specÍ.mens aeid alcohoL proved inad.eqi-rate for
destaining the vitellaria þut ïery usefuL for lightening
musele. layers, Free ehlorine, macle by the interaction of
KC103 and concentrated TItl in a test tube partly stoppered.

t¡ith cotton.wad.ding, was applied to ,leeply stained taperrrorm

proglottides; The ;rrroglottide,s had been previously, bl-ot*
ted: dry of adheri.ng alcohol" The cjrlorine effectively
bleached muscle layers and. greatly lightened the vitelLaria"
The only dÍffieulty encountered rnras the rapidity with
which chlorj-ne would. bleach the entire specimen" The use

of a 2r per eent aqueous solution of sod.ium hypoehlorite
$ - 6,;oer cent available chlorine,)' was effective, if not
allowed. to overact, Too long immersi-on in this solution
caused e,]ceessive loss of stain at the elearing stage"

FrGinìE 57 "
C,A.TECTIOL TREÀN'îENT
A LEhITTSiff . FIXED

OF

O-B-

Ð' latus EFFECTS

REGTONS
ON STü:}II - FRODUC]NG
SPittIt'{Ei[
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}I]STOLOGIC¿.L STAIi.IING OF TAFEi,IOFI'IS

Efforts r'.¡ere direeted tov¡ards developing a new stain
eombination suitable for use with tapeworm sections.
ggige.nqÈgzug pg4Ég,F.gg was sel-eeted. for the exoerimental-

staining" The \^ror,os had þeen previously relaxed v¡ith

menthol-, fixed in Giisonss solrrtion, and. stored. in /0 per

cent alcohol" The following staining sequence, which

proved successful-, l,Jas repea"ted seventeen times for
verification pur;ooses" Stains utilized v¡ere Riserrs
coelestin blue B, eosin B (water and aleohol solubJ.e),

and. light green.

PROCEEDUTE

Worm¡ ttrêr€: upgraded. to absolute ethyl alcohol urith

t hour aflowed in each solution
Transferred to abs. al-cohol_ and aniline, oil , l}eSg:

for t hour,

3" Transferred 'co pure aniline oil for t hour.

h. Transferred to aniline oí1 and. chloroform, jozlo t hour.

5". Transferred. to chloroforu, 2, changes for 3Ð rnin, eaeh,

6" Transferred to ehlorowax, 5oz5ç at 5z:c for t hour"

7" Transferred. to paravrax at lz"c, 2, changes for I hour
each"

B" i¡dorms r',¡ere embed.d.ed and sectioned at, z mierons.

9 " sections krere deparaffinized. inL 2 changes of x¡rloJ-

for ].l roin. each"

1u

2'
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10" Sections ldere placed. in abs. ethyl alcohol for j mj:n.

then placed clirectly into d.istilled. i,¡ater for 5 w!n,

1l-" Sections Ttere stained in undiluted. coelestin blue B

for 3 minutes"

L2ì Excess stain r,¡as removed. in distil-led watet,

13" Sections were stained in 2 per c.ent aqueous Eosin B

for6toTminutes"
-t1+" Excess stain was removed in distil-led water.

15" Sections were placed in 1 per cent aqueous phospho-

tr.ingstic acid. for 2O to 30 seconds. The time r,¡as

dependent on the, d.esired intensity of coelestin blue B.

16" Sections were rinsed. rapiùLy'in d.j.stilled water.

L7. Sections urere stained in a solution of 4O drops of
1 per cent aqu.eou.s light green cliluted Ín 5O cc, of
d.istill-ed l¡ater for a nrarciroul of 30 second,s or r¡ltil
slight darkenj-ng was noted. under a binocular micro-
s cope.

18. Sections $rere rinsed in distilled v¡ater and de=

hydrated rapidly j.n',2,. changes of abs" ethyl alcohol.

Ig, Sectíons were plr-rrged into xylol at the:moment of'
desi-red. dì fferentiation.

20" Sections were mounted in xy1ol - based. permormt.

Reqults- See FTGUFE 58" The cuticle r^¡as dark greeni

subeuticular layers--blue green; vitellarj_a--blu_e r^rith

red nuclei ; pa"renchynal musculature--red.; parenchyma--

light greeni testes and ovary--lisht blue; uterus rlralf-*
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d.arlc greeni ei.rru.s psu*h vaf'l and sþero

stains shorqre.d. no ínåication of fading.

d"ucts--red., The

1,.¡rE

FIGüIiÃ 58.

g" nod.i-r.1oqu.q ST/\INEÐ ï,{ITII COEIESÏIN BLIIE B, EOSIN B,

I]GHT GREE]\T

AND



CIIAPTER X

DISTUSSIOi'i

This section is an evalua-r,ion of the resu-l-ts of

the, fixative: - stain tests.

The writer does not know to -v¡hat exfent the suecess-

fu-l fixative, - stain 'bechniqu-es ean be a;oplied. to speeies

of tapeworms other than D. ågLuå. There are. many differ-
enees in sÍze, â.rrd. structure and possibly'suffícient, chem-

iceå differences amongst taper,.rorms which couLd. l imit the

applieation of a pa.rtieular fÍxative - sta.in technique"

On th.e other hand, these d.ifferences nay be suÍficientiy
unim;oorrtant, thus a successfrrl fixative stain corubination

i+j-th oi:e'species could be applied 'urith equal sueeess to an

entirely d.ifferent species of tapeworm, The r,rriter fel-t
he coirld make the following statements a.uthoritatively
only in referei"l.ee to the species or: v¡l:ieh the techniques

i,rere carried. out,

It was fou:rdr'as has been stated by other r.rorkers,

that obtaining successful- resul-ts with a stain de.r:ended.

largely on the fixatÍve Llsed, an example of this was the

resuris of Deiafiel drs, h.aenatorrylin af ter Bouinrs; fixa.tive
and after Gilson's fixative" ft r,¡as observed that so'roej

fixatives, notably Allenssr B*lf caused the sarne internal
strueiures to appear--testes in this case--regarclless of
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the stain used" obviou-sly, the i:resencs of urea and/ar

chrc,nic acid in this fixatÍve had- increased the d-ensity

or improved. the staining of this struciure." Ethyi alco-

hol- and for¡1al-in as fixatives lacked the qualities shor'¡n

ir;r most of the other fixatives. Ilaematorylin stains

e:'J:ibitecl littl-e conþining po$¡er af -t er these solutions t

espeeially wiih such an easily stained structure as the

ovary" Lavcior,,rskyrs solution however, a milrture of a.l-coho1

and formalin rr¡ith acetic aeid added., shor+ed nuch greater

compatibiliiy r'¡ith ha.ematoxylin stains" Bouinr s. sol-uiion

proved nost unsatisfactory as a i'.,'hoLemount fixaiive,

r^¡hether r,¡i.th aqu.eou-s or ê.lcoholie staÍns" j'fanr.!s arrd

Del-afieidrs haematorylin staÍns tdere -r,he only ones i¿hieh

shorved some ind.ica.tion of giving results after this

fixai;ive" Cieverdonrs fi:ca.tj-ve, as well a.s Tellyesniczkyt s

and lIel-l-ytsr lacked bhe qualities necessary for a taçe-

1,rorm fixative" They shor.¡ecl very l-iitle eornpatibÍlity
.'.r,¡ith the various staj-ns" Fu-rther, the latter tr,¡o solutions

served only to increase the opacity of stained specinrens"

Demkets solution, in the opi-nion of the writei:, gave com-

nendable, results. Stained. structures invariably showed.

good definition and. differentiation" The only limiting
factor of Demliets solution apoeared to be the tend.ency

of specimens to shrink in xylol - Jrased. Perm.ou:rt; Gil-sonr s

fixative was one of the best used. in the tesis, In conrbi.-
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nation i^¡ith haematoq¡lin it permitted rapid. a.nd. precise

staining of al-l genitali-a. Its orrly d.rai'¡baeks 'vrere i;he

extensive preliminary handling to remove mercuric chLoride

precipitates a.nd. the eveniual fra-gilÍty caused. to specimens.

Kl-einenbergts fixative shor+ed. an improvement over Bouinrs

fixative bu-t prevented most stains from combining ¡r¡ith the

testes, Fetrunkevitchr s fixative: produced variable resulis
wÍth both haematorqylin and carmine, stains. The tendency

existed. for the testes and. not the ovary to stain after
this fixative. Like Gilsont s; solution it caused extrerue

softening of the,, specj:nens" Schau-d.innts fixative gave

consistently good. results; it proved. superior to Gilsonts
fixative in two respeets by (1) being compatibile rr¡ith

rrlor€.: stains¡ especially a nurober of the canni.nes, and (2,)

by fixing the r¡¡orms in a fairly firm state" Susa fixative
showed favorable results r+ith seven of the seventeen stains
used., Good. stainìng resu-lted. r¡¡ith both haematoxylin and.

carrnine stains. Trichloroacetic acid was likely the

causative agent in blackening and shrivellÍng the ova

contents in speeimens fixed with this solutionu zenlcerrs

fixative l¡as not entirely satisfactory, lts eonrbina.tion

i"¡i.th eoelestin blue B was unexcel]ed but the testes of
zenker - fixed specfunens showecl a d.efinite tend.ency to

reraa,in unstained" The writer d.oes not believe the presence

of pot'assium d.ichromate, as in zenkerrs fixativermaterially



*76@

inr;oroved r+holemount preparations, SpecimerÌs fixed. r¡ith i;his

chemieal exl:ibitecl the poorest destaining action of the

p arenchymal- mus cu-l- ature,

The resul-ts obtained r"¡j-th haematorylin stains rrere

far suçerior to those obtained with carmine stains" .4.

lack of high contrast between the genitalia and parenchyural

musculature appeared to be the biggest defect of carmine.

0f -r,he alil-ine stains tested, onl-y coelestin blue B matched.

the effectii,'eness of the haematolylin staj-ns. Lilliers,
aeid. haemalum gave the poorest results of the haematoxflin

stains while I'4ar¡rrs and Harris¡ haemato>rylin (Isa variant)
gave excellent resr:lts, especially after the mercuric

chl-orid.e fixatives" 0f the carmine stalns, Guyerrs alum *

cochineal and. Grenacherrs borax carnine provecl the most

suceessful-" Coel-estin bl-ue B was preferred by the v¡riter
over all stains" It causecl exceptionally high contrast,

shol¡ed conpati.bility v¡ith the most fixatlves? and stainect

rapídl-y. Gray (f9r+) in reference to oxazíne stains of
which coelestin blue B is one of four in the grou.p,

remarked that, ttit is a matter of some astonishment to

those r,¡ho ha"ve employed. them that they have not received

wider acceptance as a substitute for hematoxylin. ?r The

stain had the aoditional ad.vantage of staining from both

a¡1 aqu.eous and a.lcoholic solution.
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