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jection of rat plasma as before. Ancther 50 m€ of blood

was again withdrawn from the rabbit seven days after the

booster injection. The blood was allowed to clot and

the serum carefully removed. The serum from three

rabbits were pooled and immunoglobulins isolated accor-
ding to the method of Harboe and Ingild (1973). The
purified immunoglobulins were stored in the refrigera-

tor at 4°C for subsequent use.

Immunoglobulins against interstitial fluid

The same procedure as for rat plasma was used, except

that interstitial fluid replaced the rat plasma.

3.7 Electrophoresis

3.7.1

Disc electrophoresis

3.7.1.1 Preparation of mixed Sephadex G-25 polyacryla-

mide gels (Sephadex gels)

This was done according to the method of
Hattingh et al (1978). Sephadex G-25 was
swollen overnight in Tris-glycine buffer, pH
8,5 (0,3 g Tris and 1,44 g glycine per 100
mf). Equal volumes of 24 per cent polyacryla-
mide (m/v) containing 0,9 per cent methylene-
bisacrylamide (m/v), Tria=-glycine buffer (as
above), 1,2 per cent ammonium persulphate
(m/v) and 2 per cent 3~dimethylaminopropioni=-
trile (v/v) in Tris-glycine buffer, pH 8,5

(3 g Tris and 14,4 g glycine per 100 mf) were

mixed in the above order. The Sephadex sus=
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stand for half an hour and the Sephadex gels

for one hour, they were inserted into a Shan-

don electrophoresis chamber with Tris-glycine

buffer, pH 8,5 (0,3 g Tris and 14,4 g glycine)

in both compartments and pre-run for 5 minutes

at 90 volts.

A 2,5 pf sample of interstitial fluid and a
1,25 put sample of plasma, each containing
about 5 per cent sucrose, were then layered

on separate gels. The samples were then sub-

%

jected to electrophoresis at 90 volts for 20

T,

minutes and at 160 volts for a further 20
minutes in the case of the Sephadex gels and % j

E at 160 volts for 30 minutes in the case of

; acrylamide gels.

After completion uf the experiment the gels

were removed from the glass tubes in the con=

vential way and stained with amido black (a
[ saturated solution in 5 per cent acetic acid)
3 for 45 minut.. or longer. Destaining was done

electrophoretically (transversely) in 5 per

cent acetic acid in a Shandon destaining appa-

Ml e
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ratus. The destained gels were stored in 5

per cent acetic acid.

3.7.2 Crossed immunoelectrophoresis (Axelsen et al, 1973;

Laurell, 1965; Weeke, 1970) ;
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A gel, removed from tha glass tube after electrophore-
tic seperations of the proteins, was placed unstained
along the one edge of a clean, degreased glass plate,
50 x 75 x 1,5 mm. One per cent (m/v) agarose in barbi-
tal buffer, pH 8,6 (13,1 g barbital-sodium, 2,07
barbital and 0,4 g calcium lactate per 1 £ of solution)
was heated to 51°C and antiserum added to this solu-
tion. The warm mixture was then carefully poured on-
to the glass plate containing the Sephadex or acryla-
mide gel until the thickness of the agarose gel was

1,5 mm, The amount of antiserum added to the plate
was such that each plate had 0,3 mf antiserum mixed

with the agarose.

The ,iw.te was placed horizontally on the cooling unit
¢: 8. .er-cuphoretic developing tank containing bar-
bii.. o “fer . pH [ .6 (see above), in each of the two
trotvhe. 4 current of 25 mA was applied for 2} hours
‘e the 'iu.e ere being constantly cooled by pump-

ins water at 5°C through the cooling unit.

Upon completion the polyacrylamide or Sephadex gel was
carefully removed and the agarose layer on the plate
was washed, dried and stained with Coomassie Brilliant
Blue R stain (0,5 g Coomassie Brilliant Blue R, 45 mé
96 per cent ethanol, 10 mf concentrated acetic acid
und 45 mf water). Destaining was done in a mixture
consisting of 45 mf 96 per cent ethanol, 10 m€ concen-

trated acetic acid and 45 m€ water.
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Sephadex gels appeared to separate primarily according
to charge with very little interference from molecular

size (Hattingh et al, 1978).

Only the polyacrylamide gels were scanned due to the
opaqueness of the Sephadex gels. The scanning was
done on a Gelman ACU~18 Automatic Computing Densito-
meter at a wavelength of 550 mm and a slit width of
0,5 x 0,3 mm,

The electrophoretic fractions were assigned numbers
from 1 to 9 in order of decreasing mobility starting
with the fraction immediatel:; next to ¢Jhunin., Each
fraction was carefully cut out and weighed or a Mettler
analytical balance. The concentration of each protein
fraction was then calculated from the total protein
concentration of that specific sample. In certain
cases fractions 2 and 3 as well as fractions 8 and 9

could not be clearly identified and had to be consider=

ed as single fractions.

Crossed immunoe lectrophoresis

The combination of electrophoretic separation of pro-
teins in polyacrylamide and Sephadex gels followed by
electrophoresis perpendicular to these in an antibody-
conta’ning gel makes this method superior to the
immunoelectrophoretic technique according to Grabar
and Williams (1953). (Sections 3.7.3 and 3.8.3.) This

method is based upon the electrophoretic migration of
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E ! On the seventh day (test day) the rats ran for 25
5 : minutes at 1,5 km/h. Interstitial fluid samples were
E tuken immediately before and approximately ten minutes
; after the final exercise. Blood samples were taken
% within ten minutes after exercise.
] 3.10 Chenmicals
% All the chemicals used were analytically pure (A.R.) and were
% obtained from Merck and B.D.H. The anti-rat serum protein
P
! (produced in the rabbit) was obtained from Dako-immunochemi-
: s cals. Freund's complete adjuvant from Difco was used. Rat

cubes obtained from Epol were fed to the rats. - Intraval

Sodium (thiopentane sodium) was obtained from Maybaker.

-

L {80 4 8 Statistics

Where necessary results werc compared using
a paired Students' t-test. The levels of
significance are indicated in the various tables.
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represents # small portion of the plasma protein (in
the human it is about 6,5 per cent according to Harper,
1971 or 0,25 mg per 100 m€, according to Wright, 1956).
If the fibrinogen value were to be excluded from the
results, the globulin concentration would possibly be
slightly lower, while the albumin-globulin ratio would
be slightly higher. This might effect the comparisons
drawn between data obtained from this research work

and that obtainad by other investigators. It will

have a minimal, if any, effect on the conclusions

drawn between the normal values anc those obtained un-

der the various conditions.

Sephadex gel electrophoresis (Refer to section 3.7.1.1)

Previous investigational work of Hattingh et al (1978)
indicated the possibility of obtaining a becter sepa-
ration of certain protein fractions, especially of the
albumin fractions, by using these gels. They found
peaks in human plasma which implied that circulating
plasma albumin consists of several forms with diffe-
rent isoelectric points. (For possible mode of sepa-

ration see section 3.8.1.)

Comparison betweer. the different disc electrophoretic
methods (polyacrylamide and Sephadex) shows a diffe-
rent mode of separation (plates 10 to 13)., This is
in accordance with Hattingh et al (1978). For a dis-
cussion of the results obtained under various condi-

tions see the relevant sections dealing with these.

|




Author Coetzee J H
Name of thesis An electrophoretic investigation of rat interstitial fluid proteins 1981

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



