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I- INTRODUCTION & AIM OF WORK

The prevention of infectious diseases by immunization
ig one of the outstanding accomplishments of medical scie-
nce, Millions of children enjoy betier health because of
safe and effective immunization.

Through immunization, morbidity and mortality second-
ary to the contagious diseases have either been eleminated
or greatly diminshed. Small pox has been eradiceted, mea-
sles greatly reduced in occcurance and other disecases sig-

nificently lessened in terms of thelr impact.

However, it must be admitted that meny factors sz
improvement in sanitation, food procesalng and nutrition,
and the development of antibiotice have contributed to
the progressive decline in threatening infections, and to
prolongation of life,

Yet, significant numbers of children still do not
receive the recommended immunization and therefore,large
segments of the population remein suasceptible to infec-

tious dlsesses.

ot all countries are in the same circumatances in
the fight ageinst communiceble diseases. Countries with

& low economical and madicosocial status are obliged to
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meet the most urgent need by practicing mass vaccinations,
while in medically advanced countries this requires simple

methods of individual prophylaxis.

It is chiefly children, who must be immunized as soon
s8 they have lost any maternsl protection and hence the
need for a vaccination calender,varylng from country 4o
country and growing rapidly as new active lmmunizations

are discovered.

To achleve effective immunization, science, techno-
logy, and medical practice had to combine efforts in order
to understend the biclogy of infectloys agents and te
learn to purify them, to develop and to tesgt vaccines, to
manufacture clinically useful products that are active,
safe, effectlive, stable, free of contamination and to dig-
tribute the vaccines to appropriate segments of the popu-
lation and lastly, to administer them to the subjects at

the right age and in the correct fashion.

in this sgtudy, we attempt o review the meodern trends
in gctive and passive jmmunization, for prevention of in-

fecticous digesases.
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II- HISTORICAL REVIEW

Long before the concept of contagiouws disesses was
accepted, messures to prevent apread of dipease were pra-
cticed by guarantine and by trying carly methods of prop-
hylaxig, The latter were based on the observation that
individuals who recover from certain diseases become
registant to second attecks il.e become immune to these
diseases. The term immune derives from the latin word
"imaunus® l.e exempt from charges (Taxes, expences).
Attempts to protect against variola (small pox) were made
in ancient Chine and Western Asia by incculation {varic-
lation), using vesicle fluid from persona with mild form

of small pox.

Lady Mary Montagu (1725}, wife of the British ambass-
ador, introduced this process of variolation inte England
from Turkey.

The method spread to Europe and to America. However,
it was quite dangerous, since disesse and death frequently
resulted. This stimulated the research for an alternative
procedure. The fact that individuals who contracted cow
PoX, a naturally occuring disease of cows, seldom deve-

loped small pox, had been recognised early in England.
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In 1774 a Dorestshire farmer, Benjemin Jesty, infected his
wife and two children with cow pox matter and they remeined
free from amall pox, but it wes Edward Jenner {1747-1823)},
a general practitioner in Berkely, Glowcestshire, who re~
cognised the significance of the ocross protection between

cow pox end small pox.

Jenner regarded cowpox =ea small pox of the cow, hence
the term variolae vaccine (from the latin vacca, a cow and
latin derivative vaccinus, hence vaccinete). Jenner's in-
troduction of vaccination with cow pox (1796} to protect
sgainst amall pox was the first decumented uge of s live
spontaniusly attenusted viral weccine. Jenner introduced
the term (vaccine) and also "virus" of small pox, in the
senge of a noxious poison of unknown causa, some 100 years
before micro organisms, hacteria, and viruses had heen
identified. Never the less, it proved to be a most appli-

cable term.

It wag the practice at that time toc variolate those
vaccinated to ses if they have become immune in modsrn
terms. This would be called a challengs inoculation. ifter
that, the work of Louis Pasteur (1822-1892) and Robert
Koch (1843-1911) clearly esteblished the microbisl theory

of infectlioug diseages.
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Kock demonstrated the specific bacterial cause of
anthrax in 1876 and the ogtiolegic agents of several
common 1llneasesd were rapidaly identified thereaftsr.
Attempts to develop effective immunizing agents followed
through the regearch of Pasteur.

Jenner's vaccinal lymph (1798}, is a spontanecusly
attenuated living veccine, but the first artificlelly
attenuated living wvaccine, was that of foul cholera deve-
loped by Pasteur, Chamberland and Roux, eighty years later.
In 1880 i.e about a century sgo, Fasteur presented to the
Academy of science in France, the results of his expire-
ments to prepare anthrax vaccine, in the following terms:
"We now posses anthrax vaccine straings which can provide
protection from the fatel disease, Without ever being
lethal themgeleves, which can be cultured at will, transg-
ported everywhere , without detericraticn and, finally
which can be prapared by & method that might be thought
likely to pass into general use, since it has slready pro-
oved 1ts worth in the preperstion of s waccine against

foul cholers.

In view of the nature of these conditions and congi-
dering everthing from the scientific angle alone, the dig-

covery of anthrax veccine is s greast advance over Jennerts
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Further studies discovered that both diseasses could be pre-
vented in animals by prior injaction of antitoxin. Passive
immunization egeinst diphtheris was achieved in 1894, but
early attempts at active ilmmunization with toxin antitoxin

mixtures were discontinued on grounds of safety.

In 1924 Reman in Paris and Glenny and Sudmersen in
Englend, showed that diphtheria toxin could be rendered
atoxic, by treatment with formeldhyde, giving the so
called anatoxin or toxold and the enstoxin of diphtheris
and of tetanus were found to be highly effective for act-
lve immunization against these diseases. That seme year,
BCG vaccine against tuberculosis wes developed, but ite

edaptaion in current practice has been very slow.

In the field of wvirus wvaccination, on the other hand,

the progress had been slower,

Pasteur peatulated that rabies was due %o a microbe,
g0 small that it could not be seen under the ordinary mic-

TOSCOpE .

It was in the first decade of the twentieth century
that the viral aeticlogy of poliomyelitis, measles and
Yellow fever was established by expirements on human vol-

unteers, tissue culture and other technigues,
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The real break through in virology ceme in 1%49 fol-
lowing the discovery of Ender's et al; (1949}, that polio-
virus could be grown in buman tissue-cell culiures. This
discovery completely revolutionigsed virologicel procedures
and within 15 years, lesd to the development of vaccines

against poliomyelitis, measles, rubella and mumps.

The flrst mixed vaccination was given in 1936, asso-
ciated tripple vaccine against salmonella, typhose, para-
typhi A & B with diphtherls and tetsnus antitoxins. {DT -
TAB), How the commonly used combined vaccines are those
cof DPT {Diphtheria, pertussis, tetanus) and MMR (measles,

mumps, rubella).

Table (1) gives a chronology of important achievements
in vaccinations and Table (2) gives the choronology of impo-

rtant achivements in immunclogy.
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Table {1): Choronology of Importsnt Achievements In
Imnunology .

i

10
11

13

14

15

16

17

1796
1880
1883

1888

18590

1894

1854

1896
18%6

1500
19060

1902
1303
1503
1905
1906

1921

After @

Cow pox vecgination Edward Jenner
Attenuated vaccines Louls Pasteur
Phagocytoslig—-cellulaxr Elie metchnkoff
defence theory
Bacterisl Toxins Rerre Roux & J.
Yerain
Antitoxing, foundation Von Behring.

of gerotherany.
Immunologic lysis of
microbes bacteriolysis.
Complement & antibody Julea Bordet
activity in becteriolysis.

Specific agglutination Herbert Durhsam &
Yon grsher.

Widal test for dignosis  Georges Vidal &

Pfieffer & Voasily

of typhoid. Authursicard
ABO blood group Xarl Landsteiner
Complement fixation Bordet J. %
reaction, Gengon 0.

Charles Richet &
Paul Portier.

Specific Necrotic Lesion Nicholes Arthus.
Arthus phenomens.

Cpsonisation Reaction. Almorth Wright &
Stewart Douglas.

Yon Pirquet & Bela
Schick.

Eerm allergic was induced Von Pirquet.

o

BCG veccipne developed at Albert Celmette &
beging of 1906 used exp- Camille Guerin.
ermintally on rew horn

from 1921-1924.

Anaphylexis.

Serum Sickness.

"Bagic & @linicsl Immunology,
ediated by Fundenberg H.H. etal;l976
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Table (1) {Cont.)

18

19
20
21
22
23
24
25
26
27
28

29
30

31

32

33
34

35

1923

1928
1930
1935-1936
1938
1942
1942
1944
1945
1948
1948-1949

1952
1952

1953

1955=-1957

1956

1957

15959

Diphtheria toxin modified
with formaldhyde to pro-
duce antitoxin (toxoid).

Nectotic reactions. Schw-
artzman phencmena.

Template theory of anti-~
body formation.

Fure antibodles,quantitive
pre~ceptin reactions.

Demonstn that antibodies
are globuling,

Theoresein labelling Immuno
fluorescent,

Impunelogic unresponsive-
ness.,

Theery of acquired immuno-
logic tolerance.

Antiglobulin test for in-
conplete RH antibodies.

Antibedy formed in plasma
cells,

Structure of ABO group
antigens.

Histamine in mast cellsy.

A gemmeglobulinemis dege
¢ribed in human,

Imunc electrophorotic
analysis.

Clonal selection theory,
discovery of human immuno-
deficiencies.

Introduction of autoimmun-
ity in enimals,

Macroglobulines with anti-~
body activity e.g cold ag-
glutinin rheumatoid facior.

Structure & formation of
antibody melecules,

Gagton Ramor.

Gregory Schwart-
Zmarn.

Jredrick &
Haurowitz.

Hadelberger %
Kendsall.,

Wilhelm & Kabat.

Albert Cwre &
others.

Lloyd Jelton.

Medawar &
Macfarlane.

Ccomb's et al,
Astrid TFayroeus

Kebat, Morgan &
others,

Games Rirely &
Geoffsywesnt.
Ogdoncarr Bruton.

Fierrer Grabar &
Cwillims.

Heils Jerne &
Frank=Macferfaue

Ernest Witebsky
& Neol EKose,

Porler, Edelman
& Nisonoff.
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