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1. Introduction

Between 85% and 95% of Australian pig herds
have been shown to be endemically infected
with porcine parvovirus (PPV). Once introduced
to a farm, the extreme resistance of this virus to
environmental decay ensures that the farm may
be perpetually infected. Fortunately, there is
only one antigen type of PPV, and active infec-
tion is a ‘once-only’ phenomenon, as the virus
usually induces very high levels of immunity
persisting for the life of the pig. Active infection
with PPV causes no clinical signs in neonates or
adults, and such active infection is only of
proved consequence when it coincides with a
pregnancy status of fewer than 55 days. Under
these conditions, transplacental infection of the
conceptus may associate with reproductive fail-
ure in the form of damaged litters.

The major effect of porcine parvovirus infec-
tion is the reduction in litter size as a result of
infection of embryos and foetuses. This is pre-
dominantly seen as return to service, small litter
size or mummified piglets. The history of PPV
infection in a herd can easily be ascertained by
carrying out a serological survey which includes
animals from all parity groups. Affected foetus-
es will contain PPV, specific antibody or both.
Active infection can also be monitored using ser-
ial bleeding of high risk groups such as the gilts.
Vaccination appears to be effective in controlling
the losses from this disease. Spontaneous recov-
ery from PPV infection in small to medium sized
herds may be more common than we had previ-
ously anticipated.

2. The Disease

2.1. Individual Infection

Active infection with viraemia can only occur in
pigs which have no detectable passive or active
immunity as measured by standardised
haemagglutination-inhibition (HI) procedures.
Infection occurs by the oral route in nature, usu-
ally from ingestion of faeces containing virus. In
an actively infected pig, a viraemia occurs
between one and six days post infection (p.i.),
persisting for one to five days, coincident with
an irregular panleucopenia. Virus is excreted
principally in faeces for up to 14 days p.i. and
antibody is detected in HI seven to nine days p.i.
reaching titres up to 15000 within 21 days. This
high titre may diminish slowly over the lifetime
of the pig. Actively immune pigs in general have
antibody titres greater than 256.

2.2. Passive Immunity

Passive immunity persists for between four and
nine months. The duration of passive immunity
is directly linked with the dams titre.This
implies that litters from recently infected dams
(usually gilts) will receive high levels of passive

immunity. As mating usually occurs at six to
seven months of age, it follows that many gilts
(up to 50%) will not have active immunity at the
time of service, and may become actively infect-
ed when pregnant. Haemagglutination-inhibi-
tion titres over 256 in serum from pigs older
than four months imply active immunity.

2.3. Epidemiology

Virus is usually introduced into PPV-free farms
by purchase of infected pigs. The spread of virus
through the farm depends on the type of hus-
bandry practised. On farms where pigs are
penned in groups reproductive failure will
become evident about two months after the
introduction of virus and will continue for a fur-
ther two to three months, by which time up to
100% of pigs will usually have become infected.
Thereafter most animals over one year of age will
have developed immunity, and susceptible stock
will localise to gilts losing passive immunity.

Where pigs are individually penned, build-
up of virus after introduction is minimised and
spread is irregular. Occasional reproductive fail-
ure from two months after the introduction of
virus will become evident. Infection may persist
for years, in both gilt and older sow groups.
Susceptible pigs may be found in all age groups.
Some of these herds may revert to uninfected
status.

2.4. Manifestations of Infection

Viraemia in a sow or boar, at the time of service,
may result in return to service or the production
of small litters. This is believed to be associated
with the presence of virus in semen or ovarian
fluids, this free virus adversely affecting concep-
tus, particularly in antibody-free dams.
Infection of the sow at 1-35 days gestation may
result in foetal death with resorption. The preg-
nancy will be maintained if more than four foe-
tuses survive. There is a suggestion, however,
that infection at this stage of gestation may
rarely result in persistently infected apparently
immunologically tolerant animals.

Infection of sows at a gestational age of less
than 55 days associates with conceptus infection
and damage 7-30 days later. Various degrees of
damage to the full term litter may resuit. The
earlier that the dam is infected, the greater the
overall damage to the litter. As each foetus has
individual placentation, infection is not synchro-
nised and there is an individual response to
infection in each member. This results in various
combinations of advanced mummification
(death about 50-65 days gestation), partial
mummification (death between 65 and 100 days
gestation), stillbirth, early neonatal death or sur-
vival. Occasionally, damaged litters may be
aborted. If there are no conceptus survivors, the
pregnancy may continue past full term.




Where the sow is infected at a gestational
stage of 55-80 days, virus reaches the foetuses
after they have become relatively immunocom-
petent and obvious damage to the litter mem-
bers is rare. The majority are born with active
immunity and residual virus in tissues. Dam
infection after.80 days gestation is not likely to
allow time for the virus to cross to the foetuses,
and infection is rare.

The relatively frequent occurrence of PPV or
PPV-antibody in normal newborn piglets may
on isolated occasions lead to misdiagnosis where
the piglets concerned are pathologically abnor-
mal due to other coincident factors.

2.5. Vaccination

Vaccination strategies aim to produce a level of
immunity in pregnant sows sufficient to reduce
the viraemia to a level where virus is unlikely to
cross the placenta. A range of vaccines is avail-
able overseas and to date one vaccine has been
introduced in Australia. Most vaccines contain
inactivated virus with an adjuvant suitable for
intramuscular inoculation. In general the sero-
logical responses following vaccination are
lower than those which follow natural infection.
Titres will decline with time.

The protective immunity appears to relate to
immune memory at least as much as it does to
circulating antibody titres. Some animals with
titres undetectable by HI may be protected.
Caution must be exercised when interpreting
titres of serum samples collected from vaccinat-
ed animals.

2.6. Laboratory Diagnosis of Porcine Parvovirus
Reproductive Failure

Diagnosis of PPV infection is based on the

demonstration of PPV or PPV antigen in mum-

mified foetuses less than 14 cm crown-rump

length (CRL), or of PPV antibody in foetuses

greater than 16 cm CRL. Foetuses between

14 and 16 cm CRL should be avoided as they

may give indeterminate results, possibly due to

antigen—-antibody complexes.

3. Antigen Demonstration

Viral antigen in foetuses less than 14 cm CRL,

may be demonstrated by immunofluorescence,
immunodiffusion, haemagglutination (HA) or
enzyme-linked immunosorbent assay (ELISA).

3.1. Haemagglutination

(@) Grind about 5 g of any visceral tissues
(intestines, kidneys, liver, lungs).

(b) Suspend in about five times the volume of
phosphate buffered saline (PBS, see 8.1.1.).

(c) Freeze and thaw three times (alternatively
ultrasonicate for five minutes), and clear by
centrifugation at 2000 g for 10 min.

(d) Test supernatant for HA using 0.6% guinea-
pig erythrocytes at room temperature
(25-28°C) over a dilution range of 2-1024 in

- PBS diluent. Read after two hours.

(&) Check samples which react in HA for speci-
ficity by HI (see 4.1.) using known high titre
and known non-reactor PPV reference
serum.

3.2. Enzyme-linked Immunosorbent Assay for
Antigen Detection
The ELISA for antigen detection developed at
James Cook University of North Queensland
captures the antigen from the sample using a
polyclonal antibody adsorbed to plastic wells.
The presence of viral antigen is indicated by a
monoclonal antibody conjugated to an enzyme.
The colour produced is related to the antigen
concentration in the sample. The method is more
sensitive than HA.

The assay should be carried out according to
the manufacturer's instructions. Single dilutions
of antigen are used in the test. The optical density
of the test samples is compared with a standard
curve and the titres are calculated from the val-
ues allocated to the standard curve samples.

3.3. Immunodiffusion for Antigen Detection

An immunodiffusion technique has been
described for both antigen and antibody detection
(Too et al., 1983). The method is sufficiently sensi-
tive to detect viral antigen in mummified foetuses.
Tissues can be prepared as in 3.1. with the tissues
being homogenised in borate buffer (pH 8.6).

(a) Prepare the gel by suspending 1% w/v
agarose (Seakem Agarose, FMC
Bioproducts, available in Australia from
Edwards Laboratories, PO Box 60, Narellan,
NSW 2567. Tel. (046) 471 444; Fax (046)

552 644) in borate buffer (pH 8.6) containing
0.9% w/v boric acid (H3BO;, 0.145 mol/L),
0.2% w/v sodium hydroxide (NaOH,

0.05 mol/L) and 0.01% sodium azide
(NaN3, 0.0015 mol/L).

After dissolving the gel and cooling to 56°C,
aliquots of 15 mL are dispensed into 90 mm
plastic petri dishes and allowed to cool.

(b) Seven well patterns are cut in the gel so that
the 6 mm tubes are positioned 2.5 mm
apart. Up to six such patterns can fit onto
one plate.

(c) The method is standardised using control
serum from infected pigs and antigen pre-
pared as in 4.3. A straight line is produced
midway between the antibody and antigen
wells. The well nearest the side is num-
bered 1 and the samples are added in a
clockwise direction.

(d) For antigen detection, 50 uL of control
serum can be loaded into the central well
and wells 1, 3 and 5 loaded with control
antigen. Test samples are loaded into wells
2,4and 6.



(e) Plates are incubated at 18-22°C for 48 hours.
(/) A small amount of antigen may be detected
by a bending of the control lines.
Large amounts of antigen can produce a line
which is continuous with the reference lines.

4. Antibody Demonstration

Antibody may be demonstrated by serum neu-
tralisation, immunodiffusion ELISA or HI. The
ELISA may also be carried out on antibody elut-
ed from filter paper. There is a close correlation
with serum antibody titres.

Serum can be readily obtained from heart
blood of stillborn or large foetuses. From partial-
ly mummified foetuses, serum-equivalent may
be obtained from fluid in body cavities, or, alter-
natively, viscera with the stomach removed may
be placed in a plastic bag overnight at 4°C, exu-
date collected and cleared by centrifugation at
2000 g for 10 min.

4.1. Haemagglutination-inhibition Procedure

(@) To the first well of rows A and Bofa
microtitre plate, pipette 25 pL of serum
heat-inactivated at 56°C for 30 min. Add
75 uL of a 25% solution of acid washed
kaolin in borate saline at pH 9 (see 8.1.2.).
Shake thoroughly and incubate at room
temperature for 20 min. Deposit the kaolin
by centrifugation at 1000 g for 20 min. This
procedure removes non-specific inhibitors
of haemagglutination.

(b) Without removing deposited kaolin, add
25 pL of 15-25% washed guinea-pig erythro-
cytes to each of the wells. Mix gently and
incubate at room temperature for one hour.
Centrifuge for 10 min at 1000 g. This removes
non-specific agglutinins to guinea-pig ery-
throcytes. The supernatant fluid is regarded
as a 1:4 dilution of the original sample.

(c) Add 50 pL of PBS to each of the remaining
wells on the plate. Transfer 50 pL of the
treated serum from the first well to the sec-
ond well in each of the rows A and B. Using
50 pL aliquots, carry out serial dilutions of
the samples to the end of the plate. This
gives a dilution range of 1:8 to 1:8192.

(d) To the control row B add 50 pL of PBS to
replace the virus. To each of the wells in
row A add 50 pL of viral suspension con-
taining four haemagglutinating units
(HAU) of virus. Incubate at room tempera-
ture for one hour.

(e) Add 50 pL of a 0.6% suspension of washed
guinea-pig erythrocytes (see 8.1.3.) to each
well and allow to settle for one hour at
room temperature.

() The end point of the titration is taken as the
last well to show complete inhibition of
haemagglutination. The result is expressed
as a reciprocal of this serum dilution.

The procedure described above is repeated
for each of the serum samples to be tested. The
test is facilitated if it is carried out in microtitre
plates and these centrifuged in a plate carrier in
a laboratory centrifuge. If this equipment is not
available the adsorption steps will have to be
carried out in tubes. Pipetting and transfer of
reagents is done much more quickly if a multi-
channel pipette is used.

Each batch of tests should include a range of
serum control of known titre. Controls for the
erythrocyte suspension and a titration of the
haemagglutinin must be used. The titre of the
control sera should not vary more than one well
from the established titres. The haemagglutina-
tion titration should show complete haemagglu-
tination at a 1:4 dilution.

The following practical points are made.

(@) Kaolin may remove specific antibody from
sera which have been diluted more than 1:4
before treatment.

(b) Even with kaolin treatment, haemaggluti-
nation in the very low dilutions of serum
may require careful interpretation due to
the frequent occurrence of ‘slip” where
agglutinated red cells tend to form a button,
similar to absence of haemagglutination.
Such slip agglutination forms a red cell but-
ton slightly larger and rougher than the
controls in wells 2 and 8. Considerable care
must be taken, therefore, when assessing
low levels of immunity.

(c) Human erythrocytes are of slightly lower
sensitivity to PPV HA than are guinea-pig
erythrocytes, but give equivalent results from
HI. Human erythrocytes have the advantage
of long storage properties at 4°C in Alsever's
solution (see 8.1.8.), and may be readily avail-
able in large volumes from blood banks (out-
dated stock). Care must be taken to avoid
infection of staff with human pathogens.

(d) Antigen produced in the presence of foetal
bovine serum which contains inhibitors (see
4.3)) or antigen fluids containing residual cell
debris, may lose titre if left to stand at room
temperature, because of clumping or adsorp-
tion of virus. It is always wise, therefore, to
check that diluted antigen does in fact con-
tain four HAU before adding to serum dilu-
tions. Frequently, antigen which loses HA
titre on storage can be reactivated by ultra-
sonication for five minutes, followed by fil-
tration through a 450 nm millipore to remove
fine cell debris. Stock antigen is best stored at
4°C, as frozen antigen needs at least six hours
to stabilise after thawing.

4.2. Recently Formed Antibody

For epidemiological studies, and retrospective
diagnosis of PPV reproductive failure where no
foetal material is available, tests have been
devised to measure the amount of IgM and to




relate this to the possible time of infection. The
tests used are usually based on a mercap-
toethanol reduction technique.

4.3. Production of Viral Antigen

Viral antigen may be produced in cell culture, or

obtained from infected mummified foetuses as in

3. For production in cell culture, primary or low

passage porcine monolayers may be used. The

swine testis (ST) cell line is considered to one of
the best continuous cell lines for producing stock
viral antigen.

The following practical points are made:

(@) A major problem in production is the
apparent presence of non-specific inhibitors
in many bovine serum supplements used.
Adult sera are least prone to cause such
inhibition, and sera for supplementation
may be selected by HI (omitting kaolin) and
selecting sera which give lowest titres (<16).
To further eliminate the effect of such
inhibitors, if cells are infected in suspension
it is suggested that serum be omitted dur-
ing the adsorption period. Serum is then
added to 5% concentration, and infected
monolayers are incubated at 37°C for 2448
hours to the stage where small islands of
cells appear. Media is then changed to a 14
serum supplement.

If cells are infected as monolayers, the virus
should be adsorbed for one hour at 37°C to
washed half-formed monolayers, and a
maintenance medium with 1% serum sup-
plement then added.

(b) The time of harvest will depend on the viral
challenge dose used. As obvious unstained
cytopathic effect is irregular, the optimal
method for determining peak yields is to
monitor the concentration of antigen in the
supernatant using HA or ELISA.

At the stage of maximal titre, the monolayer
is frozen and thawed three times. The yield
is centrifuged at 5000 g for 10 min to clear,
adjusted to slightly alkaline pH with sodi-
um hydroxide (NaOH), and stocks are
made in aliquots stored at 4°C. If antigen is
stored at -20°C, thawing of stock requires at
least six hours at room temperature for HA
to stabilise.

4.4. Enzyme-finked Immunosorbent Assay for
Antibody Determination

The ELISA developed at James Cook University
of North Queensland is based on competition
between the porcine antibody and a monoclonal
antibody conjugated to an enzyme. The colour
produced is reduced when the sample contains
antibody. The sensitivity is greater than that
observed with HI and samples may be collected
as dried blood absorbed to filter paper.

The increased sensitivity can be an advan-
tage when low maternal antibody titres and

some vaccine responses are being monitored.
However, the responses following natural infec-
tion are such that the added sensitivity is of little
advantage. The advantage of the ELISA lies in
the convenience of the sampling and the labora-
tory technique. The results are sufficiently dis-
tinct that they can be evaluated without a plate
reader.

Agreements for the marketing of this assay
have been completed and it is anticipated that
the product will be launched as a self contained
kit by the Australian diagnostics manufacturer
TropBio before the end of 1993 [James Cook
University Tropical Biotechnology Pty Ltd,
James Cook University, Townsville, Qld 4811.
Tel. (03) 077 814 328; Fax (077) 791 526].

The assay should be carried out according to
the manufacturer's instructions. Single dilutions
of serum are used in the test. The optical density
of the test samples is compared with a standard
curve and the titres are calculated from the
values allocated to the standard curve samples.

Immunodiffusion for Antibody Detection

mmunodiffusion technique has been

ribed for both antigen and antibody detec-

(Too et al., 1983). The method correlates

2ly with HI for antibody detection. While

is a relatively insensitive test, the titres pro-
«  d following natural infection are high and
reaaily detected using this assay. No published
results on the use of this test for measuring vac-
cine titres is available at this stage. The method
is sufficiently sensitive to detect viral antigen in
mummified foetuses.
(@ Immunodiffusion plates are prepared

(see 3.2.).
(b} Control antigen is prepared as in 2.2 and

50 uL aliquots are placed in the central

wells. Reference antisera are placed in wells

1,3and 5.
(c) Test samples are loaded into wells 2, 4 and 6.
(d) With a negative result, the control lines

extend between the control antibody and

antigen wells without deviation.

Low titre samples cause a deviation in the

ends of the control lines.

High titre samples may have antibody

excess and a broad diffuse band close to the

antigen well is seen. In this case it is advis-

able to dilute the serum and repeat the test.

5. lIsolation of Virus

Diagnosis of PPV in mummified foetuses (14 cm
CRL) can be made by viral isolation, immuno-
fluorescence, haemagglutination, immuno-
electronmicroscopy or ELISA. For viral isolation,
higher yields of viable virus will be obtained
from non-mummified members of a damaged
litter. Spleen or kidney extracts from stillborn
members of a litter are adsorbed to partly



formed monolayers of susceptible cells, using
procedures as described for antigen production.
If there are surviving members of a damaged lit-
ter, the kidneys should be autocultured.
Appearance of free antigen coincides with devel-
opment of nuclear inclusions or specific antigen
in stained coverslips. Cell cultures may be
stained using immunoperoxidase to demon-
strate the presence of viral antigens.

An excellent method for improving HA
yields from test monolayers is to use a glycine
extraction technique which frees cell-associated
virus haemagglutinin (see 8.1.4.).

It should be noted that in autoculture kid-
neys from infected litter members virus may
appear within three to seven days, while sam-
ples adsorbed to indicator monolayers may take
up to 21 days to develop inclusions and HA. In
such cases, it is advisable to passage the autocul-
tured kidneys even when antigen can not be
demonstrated by HA in the supernatant.

5.1. Glycine Extraction Technique

(a) Decant media.

(b) Wash monolayer rapidly with glycine
buffer (see 8.1.4.).

() Cover monolayer with a minimal volume of
glycine buffer and hold at room tempera-
ture for one hour.

(d) Remove glycine buffer centrifuge at 2000 g
for 10 min and test supernatant fluids for
HA.

(e) Media may be renewed as monolayers are
still viable after glycine treatment.

5.2. Immunoperoxidase Staining of Cell Cuftures

Viral antigen in cell cultures may be demonstrat-
ed using immunoperoxidase staining. The
method is more sensitive than staining for inclu-
sion bodies. The specificity can be improved by
using monoclonal antibodies which react with
PPV. The method described is for an indirect
procedure using an alcohol soluble coloured
product. Permanent mounts can be produced
using an aqueous mounting medium or by
changing the substrate.

All steps are carried out at room temperature.

(@) Monolayers are fixed with buffered formalin
acetone for one minute.

(b} Wash. (All washing steps are carried out
three times in PBS).

() Dried coverslips placed in a humid cham-
bers with cells facing up are covered with
antisera to PPV. The chambers are placed at
37°C for one hour and then washed.

(d) Antiglobulin conjugated to horseradish per-
oxidase is added to coverslips in the same
manner as (b).

(e) Wash.

(f) Cells are immersed in 3-amino-9-ethylcar-
bazole substrate for 15 min, then washed in
tap water and mounted in buffered glycerol.

The cells are examined under a light micro-
scope. Counterstains such as haematoxylin
can be used.

6. Histopathology

Histological lesions are seen in foetuses which
have become infected after about 70 days of gesta-
tion (Forman et al., 1977; Hogg et al., 1977). A non-
suppurative inflammation occurs in the central
nervous system, eye, liver, kidney, myocardium,
endocardium, lung, gastrointestinal tract, mesen-
tery, skeletal muscle and foetal membranes. In the
brain and meninges, perivascular cuffing with
mononuclear cells including lymphocytes and
plasma cells is a consistent lesion. Suppurative
bronchopneumonia may also be present.

The lesions are not pathognomonic. However,
their presence suggests the diagnostic possibility
of PPV infection and can be a valuable aid where
specimens are not available for demonstration of
virus, antigen or specific antibody.
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8. Appendixes

8.1. Appendix 1 — Reagents
8.1.1. Phosphate Buffered Saline (PBS)
(a) Solution A
NaCl 80g
Potassium chloride, KCl 02g
Potassium dihydrogen phosphate,
KI'I2P04 0.2 g
Disodium hydrogen phosphate,
Na,HPO, (anhydrous) 05g
Dissolve in 800 mL distilled water.
(b) Solution B
Magnesium chloride, MgCl,.6H,0 0.1g
Ca(l,.6H,0 01g
Dissolve in 100 mL distilled water

Add Solution A to Solution B and make up to
1L with distilled water. If required sterile, filter
through a 220 nm millipore or Seitz filter.
Alternatively, autoclave Solutions A and B sepa- ‘
rately, allow to cool and combine under sterile
conditions. The pH of the final solution should
be 7.1-7.2.

8.1.2. Acid-washed kaolin (pH 9)

(a) Solution A
NaCl 87.68¢g
Distilled water to 1 L.

(b) Solution B
H;BO, 309g
Hot distilled water to1 L.

(c) Borate saline pH 9
Solution A 80 mL
Solution B 100 mL
NaOH, 1 mol/L 24 mL
Hot distilled water to 1 L.
Check that the pH is 9.

(d) Acid-washed kaolin/borate saline
25 g acid washed kaolin
Borate saline to 100 mL.

8.1.3. 0.6% Guinea-pig Erythrocytes

Wash erythrocytes three times in PBS at 1000 g

for 10 min. Resuspend erythrocytes at about 10%

concentration in PBS acidified to pH 6.0, and

store for up to two weeks at 4°C. To make 0.6%

concentration, use of the haematocrit is essential. o
The haematocrit reading for percentage of ery- .
throcytes in stock solution is obtained and by

use of the following formula any volume of the

required concentration can be made.

Volume of stock required =
(% suspension required x volume required)/
(haematocrit % concentration of stock).

For example, if 20 mL of 0.6% erythrocytes are
required from a 9% stock: [(0.6 x 20)/9] = 1.33 mL.
Add 1.33 mL of stock erythrocytes to 18.67 mL

of PBS.

8.1.4. Glycine Buffer .

NaCl 059¢g
Glycine 150 g
Distilled water to 100 mL.

Bring pH to 9 by adding 1-1.5 mL of 2 mol/L
sodium hydroxide. Sterilise by autoclaving at
120°C for 15 min.

8.1.5. Rapid Haematoxylin and Eosin Stain
{Coverslips)

(@) Wash coverslip in PBS (five seconds).
() Fix in Bouin's fixative (five seconds).
(¢) Remove picric acid [(O,N);C,H,OH] with
70% ethanol (two times 30 s).
(d) Stain haematoxylin (four minutes). .
(e) Blue in tap water (five seconds).
() Counterstain 1% eosin (10 s).
(g) 90% Ethanol (10 s).



(h) Absolute alcohol two times one minute
(essential last alcohol is “clear’).

(i) Xylol (30 s) — ‘milkiness’ indicates dehy-
dration inadequate.

() Mount after air drying (two minutes).

N.B. Coverslip racks are often toxic due to
xylene contamination, and nucleoprotein of
unfixed cells may coagulate. It is preferable to
fix monolayers before putting into racks, or to
stain in glass tubes.

8.1.6. 3-Amino-9-ethylcarbazole Substrate

3-Amino-9-ethylcarbazole 10 mg
Dimethylsulfoxide (DMSO) 6 mL
Acetate buffer, 0.02 mol/L

(pH 5.0-5.2) 50 mL
Hydrogen peroxide, H,0,,0.3% 0.4 mL
Adjust the final pH to 5.5.

8.1.7. Buffered Formalin Acetone

Na,HPO4 20 mg
KH,PO, 100 mg
Dissolve salts in distilled water 30 mL
Then add 40% v/v

formaldehyde, HCHO 25mL
Add acetone, C;H,O 45 mL

Adjust pH to 7.2 with 1 mol/L sodium
hydroxide.

8.1.8. Alsever's Solution
Trisodium Citrate, C6H507Na3.2H20 8.16 4

Citric acid, C;HgO, 055¢g
Dextrose 2050g
Sodium chloride 420g

Dissolve in 1 L of distilled water and sterilise
by autoclaving at 68 kPa for 10 min.




