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ABSTRACT

The fn vitro maintenance of the testis of Acheta
domertyous (Orbthopteral was attempted. Osvogen consumphion
maasureamnents of incubated testes showed that they could be
maintained alive for up to 48h in Grace’'s insect tissus culiture
medium. Average oxygen consumphtlion during incubation was highest

under an atmosphere of balanced aiv and 5% Oz, Addition of

203 eodysones (1879M) resulted in limited development of

germ cells from spermatid to early spermatozoa.  Combinations of
gcdysone and blood or 20-0H ecdysone and Juvenile Hormone 111
failed to elicit any response.  No significant difference in

oxygen consumphtion was found betwessn organs incubated in Orace s

medium and Modified Grace’s medium.
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INTRODUCTION

Dopper and vitamin E have been shown to be sssential for the
process of spermiogenesis in orickets (Meikle and MocFarlane,
1965 MoFarlane 1974),  There are indications that vitamin &
plavs an anti-oxidant role for poly-unsatuwrated fabtty acids and

that copper interacts with vitamin E in growth and reproduction.

Although the effects are known, the story behind their

relationships and mode of action has not been z

semb led vel.
This prbjeat was an attempt to determine the naturs of these
interactions and to study the effects of the morphogenetic
hormones 20-0H ecdysone and Jjuvenile hormone on spermatogenesis.
ar attempt was made to establish for the first time in
ritro spermatogenesis in an orthopteran testis.
Guch a svstem permits control of the chemical environment to

or failure of

wihich the testis is exposed. Tmproper response

In vitro systems to respond could involve. the hormone, the

)

;.._.-.
i

target or both. Use of such a system, along with highly purif
normones, reduces or eliminates this uncertainty in biloassavs

ARUA

Furthermore in vitro systems permit investigation of tis
compartmentation and the highly specific micro-snvironment

reguired by actively differsntiating germ cells.
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material, are known (Hink, 1574).

o

FMedia are minimally composed of inorganio salts,

ater soluble viltamins.,

the form of

LT G choline and inositol are

sueE are known to have particul ar

Car Ffactors for survival inovrdro.

regquirensnts are generally filled by added

mace avallable by the addition of various

bumin hydroly

whole egg wltratiltrate

bowine plasma albumin

fatal bovine =

LM

insect haemolymph.,

the most oommon adaditive

al bhovine

FrLim

of the final medioamn. Media

constitubte up to

Dy combining compornenhs w Foe the growbh oof

vertebrate and invertebrate i, 1F6E). The

cenicillin and streptomyvoin are also commonly
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Brooks 7% af. 1980, Such media have bhesen
investigation of phagoovitosis and invertebrate cellular imouniiby

i owvitro (Goodwin,

Py HMink et al. 19773,

Functions of Media Components

for growbh or swevival is

molymph sugar

proaportion of amino aoids sesm to be oriticsl.  The

for the internal

alt balance of cells VMaughn, 1%

cell cultures have been shown to fFlourish whers

inorganic cation proportions resemble tho foang ir

and Wyatt, 1974, Frs

umably a medium wiith

to raflect hasmol yvaph concentrations will bs 1
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Fimgd MEF activity in mammalian sera which
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How MF oacts to maintain spermatids and how 11

geEs LN spermatogens
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to oinhibit development of imaginal di
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grold prohoroones
the formation of Z280-0H scdvsone from scdvsone by

beern known since 1973 Hing, 197320,
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microsomnal oviochrome P4EE carries owut the reaction and

accelerates it v wive, presumably by induction

a2l sen and Hoffman, 1977

The testis itseld may also be a souros

loely ef al. | mrronvide svidenos For

the sheath of the testis of larval He.

into the culturs medium.
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HMoffman and Behrens (1982) have found high concar
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acdult male crickets. Foolman ef al. (I37%) found large

amounits of 20-0H ecdyvsone in the testis of Calliphore vicina.
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initiation of spermatogesnesls
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of the testis btubule by bracer
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Spermatogenesis

The form of

reproductive system vari

Follow the

plan.  The spermatoroa are produced in

containing olus of tubules, sach tubule delimited by ifts own

apithelium and independently connected to the genital doch

iFhillips, 1978@). The spercatozca leave the testis wia the v

ard may be stored in the seminal usually a

ti&s

ot the

o+

obhher orthopteran males, the

R e

reooms mature within S-18 da

{(Hartman, 12711,
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af the glands is wswually controlled by the coroors allata andor

the mnewrcsscrstory cells of the pars intercersbralis

Vo At e P A of OIS S o e o o pom o ey e g e [ S g e per govs N
in Acheta dowmesticus the aoccessory glands ars composed
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demonstrated in adult malse Srvilus bimaculs
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Metabolic Aspects of Spermatogenesis

There is no information availables on oxvgen consumption  of
imolated insect testes. Consumption measuwrements are available
for whole insects and some tissues, such as muscle, in handboobs
af biological data. Howsver the oxvgen consumption of the
mammalian testis bhas been examined in detail. The mammalian
testis has an In vive oxvgen uptake that is comparable to
other organs of the body but, as Setchell (U781 peoints ouk, 1s
always on the verge of hypodia due to its slow moving blood
supply. No active transport of oxdygen has been properly
demonstrated and the seminiferous tubules are avascular, so
developing germ cells within the tubules must rely upon oxyvgen
diffusing through the walls of the tubules (Betchell, 1981).
Germ cells in the insect testis tubule are likewise dependent

wpon the process of diffusion for their oxygen.
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of several mammals.

Oxygen consumption rates for the testes
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functional damage of subcsllular membranes due fto peroxidation

polyvunsaturated fathty acids (PUFA).,

& further effect of vitamin E deficiency in the cricket is

reduction in size of the testis of last larval instars. It is=
this developmental stage that spermiogenesis begins Lo ocour

(Meikle and MoFarlane, 19&57.

in

Many insects have a regquirement for the FUFA linoleic acid.

The house cricket is unusual in that it is capable of de novo

synthesis of linoleic acid Meikle and McFarlane, 1960; Blomguist

gt al. 1982, Males of Acheta domesticusr reared on a

diet deficient in PUFAs will grow well but withoul vitamin £ in

the diet, are sterile. Hence vitamin E is indispensable to

sparnastogenesis.

arid supplementation (8.5 @.8%) of the diet

improves growth (Richtot and MoFarlane, 19623 Meibkle and

1245 but at 1% spermatogenssis is interfersd with
(Distler and McFarlane, 198l). This effect occurs in bhe

fai e

vitamin B at five times the minimum distary

reguirement (17.2pg/79g diet) for normal spermatogenssis on normal

dista,

Copper he
and reproduction. Low levels of copper in the diet(@.&béug gl
resullt in preferential incorporation into the testis.
Acocumulation in the testis ocowrs to a level léax that of the ol
ared By that found in the whole body (MoFarlaneg, 1974).  The
penul timate testis apparently accumul ates copper to a level of
ah. D /- Eo2mg per 108g dey weight and the ultimate to a level

FALG - B4 mg per 188g dry weight (MocFarlans, 1974). The

o besn shown to interact with vitamin B in growbh

@l



optimunm concentration of copper in artificial diefts was

by
B

etween & and 18pgsg diet.

The oxidative snzyvmes leading to melanin formation contain

copper. At low levels of dietary copper, last larval

males oo not form tvrosinase

4]

i their cuticles and becoms

(hut normally sclerotized) adults. The albino effect can

abolished by increasing the copper content of the diet
(MoFarlanes, 1974).
Tri-o-cresyl phosphate is & vitamin E antagonist

bean found to alter the motility of spermathecal and

apermatophoral sperm Frevost and MoFarlane, 1988, ol

vitamin E to the diet overcomss the effesct indicating that

vitamin £ has & role in the maintenance of spsrm motility.

this regard it is interesting to note that perodidation

aperm lipid has besen shown to inhibit mobtility (Fujihari

Howarth, 1978).

Frostaglandins were first identified in insects b

nt

Destaphano et al. (1974 working with Acheta dowmesticus.

They have since been found in Bombyxy mory (Setty and Ramaiah,

1979y and Teleosgrvilus comnodus (Lohsy ef al. 1981),

A FE synthetase compler analogous bto the vertebrate

bean found in the tost

male Acheta domesticus (rigorous prood lacking). It has

25, seminal vesicles and spermatophors

been detected in the bursa copulatrix, spermatheca, spermathecal

canal or oviduct of virgin females, but is found in these

H

tissuss from mated females (Destephano, 1978) Thus

oo, £ H L

i

appgars o receive the snzyvme from the spermatophore.

e

al. (1981 have found the same situation in the Australian

ald



Field cricket, Teleogryllus commodus.

aadition to

The spsrmatophore of 7. corpodusr containg

the FE synthetase complex, substantial guantities

acid. Thiese prostaglandin precursor is presumably
form unavailable to the synthetase complex as no prostaglandins

amiel son and Loher,

are detectable in the spermatophore (8
19832%y . Whether arachidonic acid is present in the spermatophors

of Acheta domesticus has not velt been investigated.

Destephano and Brady (1977 found a FEE: like substance

in the reproductive tissues of mated females, the te mal e
reproductive tract of Acheta domesticurx. These authors also
showsed PBE: to augment sgg production in the female.

FEE: has an effsct on rabbit spsrm motility (Spilman et

al, 19732} and McFarlane (1983) believes it may alszo have such

an effect in Acheta domesticus.

Murtaugh and Denlinger (1982 have cornfirmed Destephano and

Brady’'s (1977) finding of PGEz at high levels in the testis

af Acheta domestricus. The levels also appesr Lo incrsase as
the male develops from the penultimate instar to a matwrs adult,
The levels of FBEz change in a manner that appsars similar

to the increasing proportion of matwe germ cells in testis
tubules (MoMaster-Kave and Fayve, 19746) found with more advanoed
devaelopmental stages.

in summary, at this point in time vitamin E in The houss

cricket appears to be important because of its antioxidant
on the FUFA's linoleic and (possibly) arachidonic. It also

appears to enhance sperm motility. Copper, a promobsr of

perodidation, acocumulates in the testis and may serve to incra



avalilability of precursors for the synthesis of PEE. and

m to modulate thes

other prostaglandins. In mammals, PE's see

achion of hormong rather tharm acht as hormones. A modulating

etfect by FGEL on the insect morphogenetic hormoness would

not be swprising.  However, the nature of the relationship

betwsen all of the above factors remains incomplately Enown.



MATERIALS AND METHODS

a) Stock Cricket Culture
Insects used in the experimental procedures were obbtained
from & permanent colony maintained in the Department of
Entomology at Macdonald Dollegs The procedures for maintaining
the colony followed the methods of Ghouri and MocFarlane (1938).
Crickets were rearsed on & diet of pulverized and
non-pulverized Ralston Furina rabbit pellet chow. Fifty to one
hundred insects per 3.8 L jar were incubated at 38 +/-2<C
and 95 +/-5% r.oh. Humidity was maintained using trayvs of
saturated Ca(Nlx)e. dHL0 solution. & photoperiod
af 14L:180 was used. Extra surface area within each Jjar was
provided by crumpled paper towels and distilled waler was
supplied using S5@ml glass vials plugged with absorbent cotton.

Egogs ware obtained by placing paper serving portion cups

(eily brand) filled with wet sand in jars containing gravid
females for a 24h period. During this period water vials wera
removed to prevent oviposition in the vials., Egg oups were

remnoved at the end of the 24h period and wrapped loosely with a
paper towel. A small pad of wet absorbent cotton was placed in

475 ml. cintment jar fto maintain 108% humidity. The wrapped sgg

ocup was added and the jar sealed with & tight fitting 1id.

mel eture condensed on the sides of the Jjar was removed

along with the cotton pad on the seventh day of incubation. Egge

hatohed on day 10-12 of incubation and larvae were transferred to

L,

the Z.8L jars as described above.



b) Experimental Insects
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FIGURE 1. Vessels Used for the Incubation of Testes in Experiments

i) Chamber

ii) Flask

i11) Multi-well plate
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Copper

El

Copper was made available by direct addition of agqueous
copper sulfate. A final concentration in the incubation
medium of 1 ug/mb was generally used although
concentrations above and below this level were tried.
This concentration was thought to be adeguate given that

the distary reqguirement is 2-10 Pgig cdiet.

ood

Blood was obtained either by centrifugation of ocrighets
or by collescting ooring blood after decapitation or
abdominal incision. Centrifugation was done with a
Sorval §58-1 centrifuge at a rotor speed of approdimately
2,108 rpm oand an R.CUF. of 1,238g. Orickets with theis
heads pierced were installed in plastic cvlinders within
centrifuge tubes (after Lipsitz, 19469 and thern spun for
3 minutes. It was found to be more expedisnt to simply
bleed the crickets to obtain blood. About 18 fl. of blood

could be obltained from an ultimate male.

f) Examination of Organs

Experimental and fresh organs were examined in
sqguash preparations or as paratffin sections. In soms
cases measurament of oxygen consumption of the organ was
also carried out.

Initially organs were examined as paraffin sections.
Organs were fixed in Bowin's fluid in the usual mannsr

and embedded in Tisswe Frep (Fisher Scientific Co.) andg
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recording.  Relative to the apparatus and volume of

incubate, the testis is rather large. The respiliratory

activity of the testis would produce local depletion
effects that would be rapidly but not instantaneously
smoothed out by stirring. Large fluctuations ocowrred 14
the testis became stuck under the magnetic stirring bar.
A orecording time of 3 teo 10 minutes was sufficient to
determine the natuwre of the oxygen consumpiion by the
organ. Only linear recordings were used as they
represent a constant rate of oxvgen consumption. A&11
measwements were done on the same instrument and carvied
out at I8<0C, the organ incubation temperaturs.

A sample calculation of the rate of oxygen
consumption is given in Appendix B,  Organ weight is
required in the calculations. Wet weight was used.
Testes were touched ten times to a dry glass surface
betore weighing on an analvytical balance. Filter paper
was not used to absorb excesse fluid as the organ often
stuck to the paper particwlarly i+ the ftestis sheath had

been broken by the stirring bar while in the electrods.



RESUL TS

emteod in tabular form. In e

weed as the conbtrol and the obbhse

a given animal was

testis was subiected to sxperimentasl conditions. The

0y wach repress

of R bo 40 tubules
indicates that the esxperimental tTestis v noogermoosll o din oa

b found in the

dewvel opment v o e

i

grpenes of gjemam O

control testes. # plus sion

fim the experimental testis) more advanced in developmant fhan

g
A I

t abssnce

spermatid stage and conourerer

Cuperiments D otheowgh M the entriss in the lett hand

7

lumn are components of the media ussed in bthe

ol

irnculration. b

i this column do not

e entri

in the obther columns,

vgen oconsumptlon values are in nanograms of oy

milligram organ weight. SDample caloul

p)
:

2owalues Can

ations for these

"y
s

to indicate o

e tound in Appendix B The symbol NRE is

sgen consumbtion could be detected,

Figures 211

development as sesen in & paratfin Figure 5 is an

example of & stained tubule sguash as wsed in microscopic

of incubated testes,



FIGURE 2. Paraffin Sections of Testes

i) Section (3uM) of a penultimate testis (1 week old)
stained with Heidenhain's Iron Haematoxylin showing
the lumen of the vas deferens (A) and the heads and
tails of spermatids (B). A tubule can be seen in
longitudinal section lying horizontally near the
centre of the photograph, Cysts containing germ cells
at different stn@es of development are visible{c),

Progression is from left to right.

ii) Section (3uM)} of an ultimate testis (1 week old) showing

early spermatids (A), late spermatids (B) and sperm (C).



4@

] 6

.

Fa




FIGURE 3.

Tubule Squash Preparation (Stained) Viewed under the

light microscope.

i) Numerous sperm are visible in this squash of several
ultimate testis tubules. Head and tail are easily

distinguished in the identified sperm (A).
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EXPERIMENT A

Intact Fenultimate Testes
Without Erogenous Hormonal Influsnce

Experimental Medium: Grace’s medium supplemented wilth
(1) VYitamin E
(23 Copper

Control Mediumn: Grace’ s medium
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2aqh ITMNCUBATION

Fage 4

EXPERIMENT B cont’d
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Experiment C

Intact Penultimate Testes with
2@-0H Ecdvsone, YWitamin E and Copper
Experimental Medium: Brace’'s with added 700 Eodysone
PoVMitamin E
Y Coppeyr
}OFRS 1@%

Control Medium:Grace s medium
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EXPERIMENT D

Ruptwred and Intact Penulbtimate Testes

Experimental Mediums

Control Medium:
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Experimental
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SuUMMARY
Im vitro culture technigues were used with isolated
testes in an attempt to determine the specific relationships and

mode of action of vitamin &, copper and the morphogenetic
Hornones in spermiogenesis in the insect Acheta dewmesticus.
Mumerous problems with viability of incubated organs wers
sncountered most of which were due to the possible presence of a
toxic agent{s) in incubation vessels. Apart from this, viability
of whole testes In vitro was maintained for up to 48h in
incubation fluid volumes of 1 ml or less. MNo development of germ
cells was seen upon isolation from any restrictive effects of
endogenous hormones. A partial stimulation of spermatogenesis
usging 1@-*M Z20-0H ecdysone was achieved but completion of
spermiogenesis was not seen. Combination of 20-0H escdysones and
JHOTIT or ecdyvsone and blood failed to elicit any developmental
response.  No significant difference in oxygen consumption was
found between testes incubated in Grace’'s medium and the protein

’

supplemented, high osmeolarity, Modified Grace’'s medium.
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AFFENDI X A

CULTURE MEDIA COMPOSITION

i} Mitsuhashi’'s CSM-ZF Medium

COMPONENT mey /L.
INORGANID SALTS:
MNaHaFOs . Hel 126, B0
Mgl e, &H0 A%t ]
Hg804u?HmO 400 . 08
B TR, ae
Calll . 2H0 120, B

OTHER COMPONENTS
Hlucose 208, 808
Fructose 2@, AR

GUFFLEMENTS
Lactalbumin hydrolyvsate? 1Z208. 09
Bacteriological peptone® 1500, a8
TC-Yeastol abe® =9 . an
Choline Chloride 1@, 2a

The above are added to 1808ml Ha0 to constitute CEM-Z

mixhurea.,

To prepare CEM-2F medium, these further additions are
regqulred.
CEM-2 mixture 48 . Bml.
TC—19% medium®® 28, Bml.
Redistilled water 1%, @mi.
Fetal bovine serum 28 BmL.
Antibiotics 1. @mb

Y lnited States Biliochemical Corporation Cleveland,
fhio
2 Difoo, Detroit, Michigan



CULTURE MEDIA COMPOSITION cont’d

ii) Marks M-200 Medium

COMPONENT mey /L
IMORGANID SALTS:
Dallles (anhyd. A5, A0
kT 4@, 23
Mol w. HHED 200, 00
Malll Sag. 28
NaHUOx 208, O
MaHaPOa. He0 =03, 8
MaH PO 206,08
NaHaFO. 400, BB
Nanila l@a@. 66

-t

OTHER COMPONENTS
Citric acid 1606, 88
Fumaric acid 1908, 20
D-Glucose 1560, a6
Alpha-kFetoglutaric acid Eon. 09
Malic acid S0, G
Sucocinic acid 2@, g
SLCrDGE 1 @RRG ., A
Trehal ose 509, 00

AMING ACIDG
L] amine 106, a6
B-Alanine 2@, 03
L—frginineg HCI 8aa. an
L—-Asparagine S@0.0a
L-flgpartic acid 48, B
L-Cwvastine 2HIL H54.50
L-Glutamic acid 1906, a8
L-Glutamine - 1929, B3
EHlvoines 40, g
L-Histidine HCOL.Hz0 HE6. DD
L-Ilzoleucine 18@. 2a
L=l.eucine 208. Ba
L-lysine HCL 200,08
Le=Fethionine Epn, o
Fhenvlialanine 2E0. 08
L=Frolines SEHG. e
L~Serine ZEE. B3
Tawring 56 00
L-Threonine 188,88
L-Trvptophan S@. P
L~=Tyrosine (HDL} 198, 26
L~-¥aling o, 08
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CULTURE MEDIA COMPOSITION cont‘'d

Marks M-28 Medium cont’'d

COMPFONERNT
MIMG:
otin
Ca pantothenate
Carniting HCL
oline chloride
lic acid

Aacin

ra=-aminobenzolc acid
ridosine HOL
boflavin

iamine HCOI

) Grace’s Insect Tissue Culture Medium

COMPONENT
BANIC SALTES:
Cla (anhyd.)
1
Ol e &HRO
5D4u7HmD
HE D
HmﬁﬁaanU

FOCOMPFONENTS
pha—-Fetoglutaric acid
uctose

maric acid

BFlucose

lic acid

coinic acid

CrOseE

0 acins
ta-3lanine
Alanine
fArginine HOI
faparagine
Aspartic acid
Cystina
Glutamic acid
Glutamine
VLre
Histidine
Teoleucing

mey /L.

FED. B0
410@. 24
2260, a5
2780 .80

TH@. 00
1@317%. 0@

I7@. 129
439, DG
5. 08
TR, aa
&70. 8
&3, P8
264680, Q0

el rrs i)
225.00
THG. 6o
2EG. 00
EER, 60

22,80
&HAG, BR
LG, B
&50. BG
SERE. 80

S, B3

frage

15



Frage B9

CULTURE MEDIA COMPOSITION cont‘d
i1i} Brace’'s Insect Tissue Culture Medium cont'd

COMPORNERNT
Lo—loguici me .
Le-loysine &£25, 68
L-Methionine 5. 28
L-Fhenvialanine 15@. 08
L-Frolines SEG. O
Dl~-Serine 110a., 88
L=Threonine 175,00
L-Trvptophan 1@, A
L=Tyrosine LG, B6
L-¥alines 1@@. pa

VITOMINS:
Biotin @Rl
D-Ca pantothenate 8.8z
Choline chloride 0. 268
Folic acid @. a2
i~Inositol @.az
Miacin @8z
FPara—-aminobenzoic acid g.az2
Fyridoxine HOL 72,892
Riboflavin &,
Thiaming HC1 @a. @

Modified Grace’s contains the following additional serum
supplements:

Bovine Albumin Fractiom V 1. @ml.

Fetal Bovine Serum C 7 Bml

Whole Egg Ultradiltrate L& Bmi.



APFENDI X B

PRINCIPLE OF OPERATION
OF OXYGEN ELECTRODE

The principle of operation of the slectrode i thalt if

measures the activity and not the concentration of oxvgen

el ly, 17647 Owygen diffuses through a thin (@.085mm: teflon

membhrane and is reduced at a platinum electrode surtas

contact with the meobrane.

Halle + 2~ + ZHY -3 ZHeD

H

The other half cell is also included in the incubation

Gi
1

vessel and is composed of a Ag-Agll electrode.  The plabtinum
s#lectrode is negatively polarired with respect to the Agll
electrode.  The current flowing is proportional fTo the achbivity
(partial presswe) of oxyvgen in solution over & wide range (Rank
Brothers, Ouyvgen Electrode Instructions) and fed to an amplifiser-

chart recorder.

The calculation of oxvgen consumpbion reguires & knowledge
of the solubility of oxygen in the incubation medium at & given

temperature. This information is not available for Orace s and

Modified Orace’'s medium.  Chappell (19464 indicates thalt this

value carn be calouwlated for simple seolutions but is not @
determine for complex mixturss and that non-electrolvibes affsch

the solubility of oxvgen in water.

Chappell (1964) esuperimentally determined oxvgen
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SaMPUE CALCULATION OF OXYGEN DONSUMPFTION RATE

evgen saturation of medium® bt 30,

mi.—

hs @-108% saturation

Therato

442 ng 0 per BO divisions

5,325 ng O division™?
Faper speed = 1 om min™?
Measwr-ed slope of line on chart recording
14 divisions riss per 9.8 om length
= 1,77 divisions min —*

Therefore
1.77 divigions mip —?*

¥ 5,325 ng O division —*

a3 FT mng 0 min—*

The consumption rate is then divided by the organ weighit to give

1

a rate of consumption per wunit weight per unit tims.
5.9% ng O min —t divided by 8.01531g
w=&dT 18 ng O min~?* g-?

which ig truncated Lo an integer wvalue

Figure 4 ds a sample chart recording.

o Medium used by Chappell (19464) was composed of S6mM
1% mM Piy, 28mM triethanolaming hydro- chloride bufd

-

Fod and Lul@eM oviochrome o,



FIGURE 4. Sample Oxygen Consumption Chart Recording.

i) A good oxygen consumption recording will show only a
minor flutter (A) in the trace. The slope of the
recording is approximated by a visual line of best
fit (B). Large fluctuations in the recording (C)
are usually caused by the testis getting stuck

underneath the stir bar in the oxygen electrode.
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AFFPFENDI X C

SPERM STAIN COMPOSITION
AND PREPARATION

The following information was taken from p. 187 of Sorenson

(1979,

COMPONENTS

MNa = F{ .

b = FO -

Fast Green FOF
Eonsin Bluish
Distilled water

PREPARATION
1. A phosphate buffer is used in the stain and was prepared

as follows:

oy ey

al 2.2 g of NaxpPFla was dissolved in S@rnl. of
distilled water

by B.85 g of EHaFlse was digsolved in 38 ml. of
distilled water

-

2. The phosphate solutions were combined to make a tobtal of
1838 ml. of phosphate buffer

T 2 g of Fast Green FOF was added to the buffer solution,

4. @.4 g of Eosin Bluish was added to the Fast Gresn -
Bt fer mixture.

F. The complete mixture was brought to a boll, cooled and
filtered,.

&e The solubion was stored in a well stoppered container.
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Experiment L cont’d
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