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The natura! porcine mitogen induced gamma interferon (Po/FN gamma) was studied and compared 

with the human interferons gamma (Hu!FN gamma) and alpha (Hu!FN alpha). A comparison was 

performed by the following criteria : pH 2.0 and 56°C stability, molecular weight, dot-blot reactions 

and cross reactivity (neutralisation index). The biological activity of porcine ancl human interferons 

in vitro (antiviral and antiproliferative) was correlated on human nontransformed (H EF) ancl 

transformecl cells (FL). 
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Introduction 

[nterferons (IFNs) are defined as proteins/gly­

coproteins having an ability to protect the infec­

ted cells ( causing the antiviral sta te) or to 

reduce and/or inhibit the growth of transformed 

cells in vitro and tumors in vivo. L 2 They are

divided into at least two classes (Type I - alpha 

or beta and Type l[ - gamma) according to their 

mode of induction (Type I - with viruses or 

pl:C, Type l[ - with T celi mitogens or hetero­

logous celi s). 3• 
4 

Because of clinical use, the main attention 

was focused on human interferon alpha (HuIFN 

alpha)5 and much later on the human interferon 

gamma (HulFN gamma).6 For the IFN gamma 

production it was thought that a pure popula-
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tion of T lymphocytes is necessary. Latter on, 

it was found that partially purified spleenocytes 

can be used as well. The highest titers (IFN 

units/ml) were obtained when a mixture of 

peripheral blood lymphocytes and spleenocytes 

was used for the IFN gamma production, with 

specific T celi mitogens as inducers. 

A comparison between HulFN alpha and 

HuIFN gamma shows that they are antigenically 

completely different: with anti-HuIFN alpha 

antisera it is impossible to neutralise HuIFN 

gamma and vice versa. 

At the beginning of the clinical use of human 

IFNs in natura! form, the main problem was 

how to produce enough IFN Concomitantly, 

the optional solutions arose: to use human-like 

IFNs. In this respect, many studies were carried 

out to find the antigenic similarity between 

human and human-like interferons. Surprisin­

gly, the highest degree of homology was found 

between murine and human IFNs.7 
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Similar interferon system as in humans can 

be found in other animal species, such as rat, 

horse, cattle, pig, monkey, etc. Porcine and 

bovine IFNs8-11 became of interest because of 

their relatively high antigenic similarity with 

human one. Such a similarity between I -Iu and 

PoIFN is about 78.5 % (at nucleotide leve!)12 

in the case of IFN alpha. When a recombinant 

gamma interferons (gamma IFNs) were compa­

red (rPoIFN gamma/rHuIFN gamma) a homo­

logy was estimated in 59 % ( at nucleotide le­

ve!). 13 Correlation of non-recombinant fonns 

of porcine alpha and human alpha IFNs shows 

even higher Ievels of homology (86.7 % at mtc­

Ieotide leve!) between them. 14-15 It seems to be 

unusual that PoIFN gamma is cross reactive 

with HuIFN alpha and not with PoIFN gamma. 

Experiments presented herein are aimed to 

compare the natura! porcine interferon gamma 

(PoIFN gamma) with the human interferon 

alpha (HulFN alpha) by the following criteria: 

pH 2.0 and 56 °C stability, molecular weight, 

dot-blot analysis and neutralisation on celi cul­

ture in vitro. 

Material and methods 

Blood collection, buffy-coat prepara/ion and in­

te1feron induction 

Porcine blood was collected aseptically into 

sterile flasks containing 3.8 % soditllll citrate to 

prevent coagulation. The porcine buffy-coat 

was separated by introducing 30 % sacha ro­

se. 16· 18 The sedimented buffy-coat was washed

twice with saline and resuspended in modified 

Eagle's medium 19 containing 4 % of porcine 

plasma and antibiotics (Penicillin 5000U/ml, 

Streptomycin 5 mg/ml, Gentamycin 10 mg/ml, 

Neornycin l0 mg/1111). The induction was perfor­

med by LCL (Lens culinaris Iectin) at a concen­

tration of 25 µg/ml. Celi concentration was adju­

sted to 107-108 cells/ml. After three days of 

cultivation on a spinner (37°C/140 RPM) the 

cells were sedimented by centrifugation (2000 

RPM/20 minutes) and the supernatant represen­

ting the crude IFN was harvested. 

Partial purijication of Po!FN gamma 

Interferon was isolated as follows: to 100 ml of 

IFN containing supernatant, 3 g of avtoclaved 

SiO2 (water glass) were added and incubated 

overnight at + 4°C. On the next day the su­

spension was centrifuged at 2500 RPM for 30 

minutes to sediment the water glass. The sedi­

mented water glass was resuspended in the 1/8 

of the original mixture vol ume of 50 'Yo ethylene 

glycol monoethyl ether in 1.4 mM NaCl to elute 

the interferon. After 2 hours the water glass 

was sedimented by centrifugation (2500 RPM 

for 30 minutes). The elution procedure was 

repeated in 1/16 of the original volume. Both 

eluates were mixed with 0.1 % of FCS (Fetal 

calf serum, Flow) and dialysed against distilled 

water. 

Measurement of antiviral and antiproliferative 

activity 

IFNs were tested for antiviral (A V) activity by 

50 % cytopathogenic inhibition assay against 

HSVl (Herpes simplex virus type 1) as a chal­

lenge virus.20 The antiproliferative activity (AP) 

was determined by 50 % growth inhibition assay 

on HEF (human embryonal fibroblasts) and FL 

(human amniotic celi line) cells.21 Natura! inter­

ferons alpha (Institute of lmmunology, Zagreb, 

Croatia; EGIS Budapest, Hungary) at a concen­

tration of 1000 A V (antiviral units/ml) were 

used as the control standards. 

Stability tests 

To determine the type of IFNs the samples 

were exposed to pH 2.0 and heating at 56°C 

for 30 minutes. Antiviral (A V) and antiprolife­

rative (AP) units were determined before and 

after such treatment. 

Protein content 

In each sample, the quantity of proteins was 

determined by the rnodified Lowry method.21 
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Serological analyses 

To determine the serological similarity and/or 

differences between porcine and human IFNs 

(gamma and alpha) the "constant method" ac­

cording to LaBonnardiere et al.14 was used. In 

summary, constant ( twofold) dilutions of anti­

IFN antisera werc added to the FL cells in 

microtiter plates (NUNC). In the next step, 

three-fold dilutions of IFNs with the virus (HSV 

l) were added. Simultaneously, IFN titration

was performcd without antisera. The neutralisa­

tion index (NI) was calculatcd as follows: NI=

log3 (antiserum + interferon) - log3 (interfe­

ron).

Antigenic properties 

Immunoblot tests were performed according to 

Pretnar et al. 22 In summary, the antigens 

HuIFN alpha (Institute for Immunology, Za­

greb, Croatia; EGIS, Budapest, Hungary), 

HuIFN gamma (Sigma, St. Luis, USA), PoIFN 

gamma (Institute for Microbiology, Medica! 

Faculty, 61000 Ljubljana, Slovenia) in the vo­

lume of 10 µl (the concentration of proteins in 

the samples was 0.9 mg/ml) were spotted on 

nylon films (Hybond, Amersham) and air dried. 

The nylon films with the bound antigens were 

incubated for 60 minutes with the primary an­

tibodies (polyclonal) as follows: Anti-HuAlpha 

(Boehring, Manheim, FRG; neutralisation titer 

10.000U/mg), Anti-HuGamma (Boehringer, 

Manheim, FRG; neutralisation titer 10.000 U/ 

mg) and Anti-PoGamma (INRA, Youi-en-Jo­

sas, France; neutralisation titer 10.000 U/mg), 

Anti-HuAlphal (Boehring, Manheim, FRG; 

neutralisation titer 10.000 U/mg), Anti-HuAl­

pha 2 (Institute of Virology, Bratislava, Slova­

kia; ncutralisation titer 4000 U/mg) and Anti­

Acidolabile (Institute of Virology, Bratislava, 

Slovakia; neutralisation titer 10.000 U/mg). Af­

ter washing with TTBS (10 mM Tris + HCl, pH 

8.0, 150 mM NaCl + 0.05 % Tween 80), the 

films were incubated in anti-rabbit IgG (Boe­

hring, Manheim, FRG) conjugated with peroxi­

dase. Following three washes in TTBS, the 

reactions were developed using DAB (diamino-

benzidinc, Sigma, St.Luis, USA) in the concen­

tration of 50 mg/100 ml TBS and 30 fl of 

hydrogen peroxide. 

Results 

Stability tests 

Table 1 shows the diffcrcnces betwecn porcine 

(PoIFNs) and human interferons (HuIFNs, al­

pha, gamma) as follows: PoIFN gamma is pH 

2.0 stable in contrast to HulFN gamma which 

is not. On the other side, PofFN alpha is pH 

2.0 labile, i.e. different from HulFN alpha 

which is not. Similar data were found when the 

resistance to he.1ting to 56°C were compared. 

It seems that PolFN gamma is more similar to 

HuIFN alpha than to its lu1man counterpart. 

Table l. Stability tcsts for PoIFNs and Hu!FNs. 

IFN typc pH2.0 56
°

C 
M.W.1

(Daltons) 

PolFN gamma Stablc Stablc 21000 
Po!FN alpha Labilc Labilc 20000 
Hu!FN gamma Labilc Labilc 19000 
HulFN alpha Stablc Stablc 19500 
1 Molecular wcight was detcrmincd by PAG-SDS clectrop­
horcsis 

Dot-blat analysis 

Using dot-blot tests, the antigenic properties 

are described (Table 2) in terms of positive or 

negative reactions. PoIFN gamma shows a po­

sitive reaction with antisera against PoIFN gam­

ma, HulFN alpha and HuIFN alpha 2. HuIFN 

gamma reacts only with the antiserum against 

HuIFN gamma, and not with PolFN gamma. 

Table 2. Dot-blot analysis of Po ancl Hu IFNs. 

IFN typc Rcaction with Anti 1

Po Hu Hu Hu Hu 
gamma gamma alpha alpha l alpha 2 

Po!FN gamma + + 

PoIFN alpha - +

Hu!FN gamma + -
Hu!FN alpha + + + 

1 Dot-blot reaction: "+" = gives positivc rcaction 
"-" = gives negative reaction 

+ 

+ 

+

+ 
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In the case of alpha IFNs, PoIFN reacts with 

the antiserum against HuIFN alpha and HulFN 

alpha 2. HulFN alpha gave a positive reaction 

with the antisera against PoIFN gamma, HulFN 

alpha, HuIFN alpha l and HuIFN alpha 2. 

Serological test.1· 

By serological tests in vitro ( on FL cells) (Table 

3) the leve! of the neutralisation of IFN's anti­

viral activity with anti-IFN antisera was quanti­

fied by the Neutralisation index (NI). When

PoIFN gamma was tested, the following Nls

Table 3. Neutralisation indexes for Po and Hu IFNs. 

IFN type Neutralisation with Anti1 

Po Hu Hu Hu Hu 
gamma gamma alpha alpha 1 alpha 2 

PoIFN gamma -1.15 o -1.94 o -0.29 
PoIFN alpha o o -2.43 o --0.53
1 -lu!FN gamma o -0.98 o o o 

HuIFN alpha --0.92 o -2.85 -2.00 - l.60
1 NI log3 (antiserum + IFN) - log3 (IFN) 

were found: With anti-PoIFN gamma - 1.15, 

with anti-HulFN alpha - 1.94 and with anti­

HulFN alpha 2, -0.29. PoIFN alpha shows 

much higher NI for anti-HuIFN alpha (NI= -

2.43) as well as for anti-Hu alpha 2 (---0.53). 

HulFN alpha shows the following values for 

Nls: Anti-PoIFN gamma + 0.92, anti-HuIFN 

alpha -2.85, anti-HulFN alpha 1, -2.00, and 

anti-HuIFN alpha2, -l.60 

Discussion 

PoIFN alpha and HuIFN alpha were found to 

be antigenically similar, though the differences 

between them were found when some of the 

physico-chemical characteristics were tested 

(temperature stability, acid-resistance ). 9-11 

Contrarily, natura! PolFN gamma is different 

from its natura! counterpart in humans. lts pH 

and temperature stability are more similar to 

that of HuIFN alpha. PoIFN gamma also shows 

cross reactivity in vitro with HuIFN alpha (com­

plete) and its natura! subtype HuIFN alpha 2 

When these data were correlated with those 

obtained by comparison of recombinant IFNs 

(human, porcine) in the case of gamma interfe­

rons, homology was established in 59 % (at 

nucleotide leve!). It seems possible that in the 

case of recombinant forms only selected mole­

cules, in contrast to the natura! ones (partly 

purified or purified) when complete molecules 

composed from different numbers of natura! 

subtypes, were compared. 

In this respect it should be mentioned that 

the comparison by NI (Neutralisation index) in 

vitro gives a picture of biological activity. 

Future experiments with pure porcine interfe­

rons (alpha and gamma) are expected to dis­

close the real leve! of similarity/differences with 

human interferons (alpha, gamma), and thus 

enable clinical use of porcine IFNs in veterinary 

and human medicine. 
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