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Figure 6

Non=-specific esterase activity of human lymph
node. Positive macrophage staining is seen in

the follicle and subscapsular sinus, x 600.
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when attempting to produce specific antisera, some of which
are out of the control of the operator. These factors will

be discussed in the context of the present study.

13.1 Selection of animals

Although there are reports in human medicine of circulating
anti-liymphocyte antibodies (Thomas, 1972) these are of
infrequent occurrence and are unlikely to be of value as

¢ Laguostic tools. It is necessary therefore to prepare heter-
ologous antisera across the species barrier in suitable
laboratory animals. Although all vertebrates have an immune
system (Raff, 1973), the goat, horse and rabbit have proved

to be most successful (James, 1969). For experimental purposes
.herefcre, the rabbit is the most convenient choice. Age, sex
and breed have nc sigrificant bearing on suitability for
immune responsiveness, rather this is a function of individual
variability. This variable may be controlled by urfing two or
three animals for each antiserum. Healthy animals are of
course, mandatory, so rabbits for this work were obtained

cnly from reputable dealers or animal houses, quarantined for
four days before use, and maintained on commercial pellets,

greens daily and water ad. lib.

13.2 Preparation of antigen

The selection of antigen type is dependent to a great extent
on the anticipated applications of the projected sera. When
clinical immunosuppression is an objective, antisera are
usually prepared from ruptured lymphocytes, thus yielding

an effective antibody with low toxicity for the recipient.
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The use of membrane antigens gives toxic antisera that may
nevertheless be suitable for use in laboratory diagnostic
techniques. As such was the case here, death and rupture of
lymphocytes used for immunisation purposes were avoided as
far as possible. This ensured that antibodies were directed
only against surface antigens (Woiwod, et al., 1970).

Viable lymphocytes, fresh or from a frozen bank were
washed twice in BSS with a final resuspension to at least
107 cells/ml. Such suspensions were prepared just before use
and never stored. Cells were characterised for the surface

markers discussed above to ensure that each inoculum was

as pure as possible for the relative antigens.

13.3 Immunisation techniques

In designing an experiment to raise antisera to foreign
antigen, one has two broad choices; a short duration course
with high antigen cc¢ 'mentration, as oppnsed to extended
schedules with adjuvant, but lower doses. Immunosuppression
and toxicity are not factors to be cons dered in preparing
diagnostic antisera, so the fcr.ner metho! with ics assurance
of creater specificity was chusen, particularly as it has
yielded excellent results in previous experien~e. (Levey and

Medawar, 1966; Gozzo et al., 1971).

Technique No.1l0 Inoculation of immunising antigen.

l) 1 ml of antigen containing more than 107 lymph=
ocytes/ml in BSS were drawn into a tuberculin
syringe fitted with a 16 mm, 26 SWG needle.

2) A rabbit's mar was swabbed with 70% alcohol over
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3)

4)

the marginal vein and slight pressure exerted
o' the base of the ear to distend the vein.

At venesection, after ensuring that blood could
be withdrawn, pressure was i1elease: and the
contents of the syringe injected slowly.

Little difficulty was experienced with post-

injection haemorrhage.

Fourteen days later the inoculation was rapeated, usually

with a different source of cells, into the other ear. Six

days later 25 ml of blood was bled from an ear vein for

pilot studies.

Technigque No.ll Blood cellection 'y venepuncture.

1)

2)

3)

4)

The ear over the marginal ve'n was swabbed with
alcohol and xylene to encourage swelling of tae
vein., A thin film of petroleum jJelly was smeared
over the arear to the edge of the ear.

A light longitudinal incision was made into the
vein with a sterile scalpel blade and the blood
allowed to flow into a plain sterile bottle.

At the end of the bleeding, pressure was applied
over the wound until bleeding stopped.

After coagulation, at 37°c for an hour, the serum
was collected by centrifuging and subjected to
simple tests for cytotoxicity and rosette inhibit-
ion against homologous cells. (Section 11.1.2

and 14.2 vide infra)

Antibody activity was detected in all but one serum and the

animals were exsanguinated the next day.
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fechnique No.l2 Blood collection by cardiac puncture.

1) The rabbit was placed under deep anaesthesia by
a 1.0 ml, intravenous ~“ose of Nembutal.
2) An 18 SWG needle attached to a 50 ml syringe was
inserted between 3rd and 4th intercostal space
with the animal on its back. When cardiac move-
ment was felt, a sharp jab placed the needle
inside the heart and a free flow of blood was
obtained. Between 80~100 ml of blood was collect=-
ed in two changes of the syringe, before the
animal)l died of anoxia.
3) Clot was separated at 37°c for one hour and clear
serum recovered after centrifugation.
4) The serum was inactivated at 56°C for 30 minutes
to destroy complement and stored at -20°C until
required further.
The rabbit yielding inactive serum was subjected to a further
identical course of inoculations starting a week later.
Details of the protocols for immunisation of each rabbit are
given in Table 4 together with characterisation of the cell

suspensions used as antigens.

13.4 Separation of Globulin fractions

To avoid non=-specific complications of non-immune serum
protein fractions and to save expensive fluorochrome it is
usual to separate globulins from antisera, thus allowing
greater control in subsequent - rocedures. Ion exchange chrom=-
atography and alcohol precipit . n both give a very pure

preparation of immunoglobulins, but at this stage such purity
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is »o* reuired. Precipitation with salts is relative:vy
simple with a high yield or crude globulin, so this technique
was used on all sera in this st.dy. Increasing ionic salt
concentrations precipitate serum protein fractions in a
sequence of fibrinogen, euglobulins, pseudoglobulins and
albumen (Edsall, 1947). Thus in the absence of fibrinogen in
serum, globulins can be precipitated at approximately 45%
concentration of ammonium sulphate with little danger of
protein denaturation. The reaction is dependent upon initial
protein concentration and temperature, but although pH

independent, a pH of 7.0 is usually aimed for.

Technigue No.l1l3 Salt fractionation of serum globulins.

l) A saturated aqueous solution of ammonium sulphate
was made up and stored at 4°C.

2) A measured volume of chilled serum was placed in
a suitable flask on a magnetic stirrer and mixed
at a speed that just prevented frothing.

3) An equal volume of cold saturated ammonium sulphate
was added drop by drop with a pasteur pipette.
Globulins started to he precipitated when about
two thirds of the volume of added salt sclution
had been added.

4) The mixture was incubated at 4°c for 18 hours,
followed by centrifuging at 3 500 rpm whilst cold.

5) The supernatant was decanted off and the precip-
itate redissolved in distilled water at pH 7.5,

to finish with the ~ame volume as the origina’

serum of step 2, If haemolysis was present in che
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ori~inal serum the procedure was repcateda from
step J.

6) Clobulins were dialysed against PBS until the
dialysate was clear of sulphate radicle on testing
with saturated aqueous barium chloride.

(See Section 16.3.1 ).
The preparations were finally checked by micro-electrophoretic
separation on cellulose acetate wliere it was shown that
although albumen was much reduced, all the globulin fractions

were still ; esent. (Figure 7)

14 ASSAY OF ANTIBODY

It was observed earlier (Section 13.3.) that there is little
correlation between cytotoxicity, immunosuppression, inhibition
of function, fluorescent antibody behaviour or even titre of
ény serum (Johnson and Hoiborow, 1972). Nevertheless scme
parameters of the crude globulin preparations were studied.
Full evaluation would only be valid in the test conditions of

the direct fluorescent antibody procedure.

14.1 Cytotoxicity

The trypan blue exclusion test for cell viability (Section
11.1.2 ) was applied to lymphocyte suspensions after exposure
to globulin preparations. Significant reduction in viability
was attributed to antibody activity. Initial experimentation
illustrated the need for complement to develop full cytotoxic
potential of antilymphocyte sera, so a 1:40 dilution in PBS
of frech frozen AB gserum was incorporated into the system.

Cytotoxic indices of the sera against homologous cells were




Figure

7

Electrophoretic separation of ciude globulins.
From left to right, B6, B7, B6, B5, B4, T4, T3.

anode is towards the top of the illustration.
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