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l. 

INTRODUCTION 

Nearly 4 decades have passed sincf' int nft'ron (IFN) was 

first described by Isaacs and Lindcnmann (lq57). Thf'v 

observed that virus infected cell lines released a protein that 

protects other cells from infection \vith the same virus, and 

they callerl this phPnonu~non" virus interference'' or interferon. 

It soon became apparent that interferon is not a single protein 

but a large family of proteins or glycoproteins. which differed 

from one animal species to another. and which was synthesized 

only in hormone like amonnts (Stadler et aL. 1989). 

Interferons are naturally occurring or artificially produced 

by recombinant biotechnology. Their antiviral, antiproliferativc, 

antitumoral, and in1munomodulatory activities arc induced by 

alteration in cell metabolism after binding to specific membranP 

receptors. Interferons have been used fOr the treatment of viral 

papillomas (e.g. verruca vulp;aris and condyloma acuminatum], 

human immunodeficiency virus (HlV]- associated Kaposi's 

sarcoma and cutaneous tumors (e.g. melanorn;l. cutaneous T ct'll 

lymphoma. and basal u~\l carcinoma). and 1nf1ammatory 

dermatoses as psoriatic arthropathy (Rudo/(et al., 1989). 
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THE AIM OF THE THESIS 

F.cvicw of the literature concerning interferons, their 

natun'. types, chemistry. action and their therapeutic uses as a 

new method of treatment in various skin diseases. 
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NATURE AND TYPES OF INTERFERONS 

On the basis of some experiments. IFN are defined as 

proteins or glycoproteins with a non virus specific antiviral 

actiVity in homologus cells through induction of cellular RNA 

and protein synthesis (Pestka. 1983). 

There are 3 major classes of IFN. Alpha interferon "IFN-a", 

of which there are a number of species. is produced by 

peripheral blood leukocytes. Beta interferon "IFN-~" is 

produced by fibroblasts or epithelial cells. They are induced by 

viral infections or agents containing double stranded RNA. 

Gamma interferon "IFN-y" is produced by T lymphocytes in 

response to mitogens, antigens and interleukin-2. Several 

additional types of IFN have been described but their exact role 

remains unclear {Raclllis. 1989}. 

It is important to note that IFN produced by any type of cell 

may have more than one kind of chemical makeup and more 

than one type of activity (Jawetz. 1989). 

interferon- gamma is also known as immune IFN. The 

alpha family has 20 subtypes 11lat di!Ter in their amino 3Cid 

composition (Stadler e1 ul.. 1 980). 

Because the amounts of IFN synth('sizcd by induced cells 

arc quite small, it. has been difficult to purify and characterizf' 

the proteins. \Vith recombinant DNA techniques. cloned IFN 

genes arc being expressed in large ainOilllts in bacteria and in 
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yeast, and the availability of genetically engineered IFN makes 

clinical studies feasible (Merigan, 1982}. 

The different IFN are similar in size, but 3 classes are 

antigenically distinct. Interferon- gamma and IFN-P are 

resistant to low pH. Interferon-beta and IFN-y are glycosylated, 

but the sugars are not necessary for biologic activity. So. cloned 

IFN produced in bacteria are biologically active (Jawetz et al., 

1987). 

Interferon is a protype of a family of similar substances now 

called cytokines that all appear to function as regulatory 

molecules. It was held that the production of JFN constituted a 

specific response to a viral infection. TodaY it 1s believed that 

IFN is an integral part of a cytokine netv..'ork and that they and 

other cvtokines may be produced regularly at low levels (Ion, 

1990). 

By genf'r81 a_greemcnt. natural IFN arc now distinguished 

from recombinant IFN as shown in the table belo'vv 

"'"lnte((eron nomenclature" 

I 
-------- --
1'\arurall_, occmrin~ 

£'roducin):' nll< inlerferon (lF~I 

Lcu/..{K)1C> 

Lymphoblastoid (Narnalva) 
c..clb 

Tr211sforrned Esthl'richio 

T r2r.skmncd 1: coli 
Trc.mforulcd E. cofi 
Tr2r1sfom1cd E. cofi 

Human f1broblasb cell lin~ 
Tramforrned L coli 
Transfonned E. coli 

T lvmphoc)16 from normal 
blo.xi 

Tnn.s!ormcd L i"Oii 

liN Alpha [Ll] 
If1'.: Alpha-i\', 

IFN Beta 

IFN Gamma 

Recombir>Jnl 

jnlerferon (rlf"!\J 

Alrh:o-7~. (ly~mc at p.-x;ition 23) 

Alf1h2-)b (ar~iJWle at pos. 23) 
Alpha-2c (arginine at petS. 23, 34) 
Alpha-2d (29 variatiom from a..t...) 

8e1.2 cystine (cystine at pY>. 17) 
BeL'. serine (scnnc at pY>. 17) 

(Stadler ct aL. 1989). 
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5. 

CHEMISTRY AND PRODUCTION 

Alpha-interferon comprises a group of at least 14 

compounds that share a 75 percent amino acid homology. 

Their molecular weight ranges from approximately, 15.000 to 

20,000 daltons. These compounds originate in various white 

blood cells, principally the macrophages and the non-comitted 

lymphocytes carrying neither T-nor B-cell identifying marker 

(Landow. !988). 

Only one protein species of IFN-f3 has been identified 

(Hawkins et al., 1984}. Its site of svnthesis seems well 

established as being either the fibroblast or epithelial cells. This 

compound weighs approximatt'lv 20.000 daltons and shares a 

30 percent amino acid homology \vith the o:-JFN group (Yancey 

and Smith. 1980). 

Gamma interferon exists as a unique strain weighing 

approximately 40.000- 46.000 daltons. It has :1 diflforent cell 

surface receptor and appears to shan: littlE' in structural 

homology with other IFN. PrcvJOllslv termed immune 

intf'rfcron". this subst<u1cf' originates in T lvmphocytf'S or 

nnt11ral Klller (r-.;K) cr:lb (OrtaL. lUHb). 

Irrc:,pf'ctive nf the dcgrf'c of similarit\". !twsc r·ompouncls 

lll<.l.Y posses, or seem to havC' thC"ir own unicp.H' chemical and 

biological activities. In thf' f'arlv vcctrs of !Ff\l research. most 

authors thought that production of tlwsc compounds was 

stimulated only by exposure to viral products. However. it 



rapidly became apparent that a large number of triggers exist to 

enhance their synthesis. These include a wide array of antigens 

ranging from those of bacterial. fungal. or parasitic origin to 

specific chemical inducers such as the now well-known 

polyriboinosinic (Poly. 11. polyribocytidylic (Poly. C) and even 

non specific mitogens {Landow. 1988). 

Depending on the host's genetic characteristics. response 

to any of these stimuli results in production of multiple species 

of IFN. The central control mechanism appears to reside on 

chromosome 5 and 9. with some input from chromosome 2 and 

a total of at least 17 other genes as weii (Yancey and Smith, 

1980). The large time from stimulus to production of IFN 

ranges from 2 to 3 days (Ortaz. 1986). 

The introduction of recombinant DNA technology has 

changed the use of IFN. Only limited quantities of natural 

leukocyte. fibroblast or l}'lnphocyte IFN could be pi-oduced from 

cultures of human cells. Clinical research \vas hampered by 

limited supplies. enormous expenses. and unccrtainity about 

the purity of the df'rivativc. Eecombmant DNA technology in 

tht' early eighties. al](w.:cd procluc!ion of enough IFN to renew 

interest 111 clinical Jnve~ti,t;;Jtiun (Rinr;cuberg nnrl i\ncier"sou. 

1986). 

LeukucytL' - dcnvcd /F;\1 CdJI lw ohtauwd from stimulatt'd 

white cells extracted from units of donor whole- blood (Yarbov. 

1982). Leukocytes respond to intcrferogens by producinj2; a 

variety of IFf\1. These can !Jc extracted to produce a solution 


