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SYNOPSIS

An influenza epidemic occurred during the winter of 1952-3
in the Sindbis Health District, 30 kilometres north of Cairo, which
appears to have been due largely to type A (FM1) influenza virus.
This conclusion is based on the isolation of virus and the develop-
ment of HI (haemagglutination-inhibiting) antibodies in children.

The development of HI antibodies to type C virus as well
implies that a lower rate of infection was occurring with this virus
at about the same period. Whether this virus was responsible for
any of the clinical manifestations was not determined.

The treatment of the sera with receptor-destroying enzyme
(RDE) obtained from Vibrio cholerae materially reduced the
percentage of HI positives to type A (PR8), A (FM1), and B viruses,
and the seasonal curve of HI positives corresponded more closely
to that of the clinical manifestations after treatment with RDE
than before such treatment.

Beginning in the latter part of November 1952 and extending through
January 1953, one of us (M.A.K.) observed an increase in respiratory
illnesses simulating influenza in children in the Sindbis Health District,
situated 30 kilometres north of Cairo. As no previous attempt had been
made to determine the type of influenza virus responsible for influenza
in Egypt, throat swabs were taken from a number of acutely ill children
and examined for influenza virus by inoculation into the amniotic sac of
embryonated eggs. Six virus strains were isolated. In their antigenic
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behaviour, as determined by haemagglutination inhibition (HI), all these
strains simulated FMl and were typed as A (FM1).

Later, when the senior author (I.S.Z.) came to the Department of
Virology, he was assigned the task of examining a selected number of
sera collected during 1952 and 1953 for HI antibodies against the known
types of influenza viruses. The results of these examinations constitute
the body of this report.

Methods
Antigens

Four antigens were used: PR8 (type A), FM1 (type A), Lee (type B),
and 1233 (type C). For the first three types, 11- to 12-day-old embryonated
eggs were inoculated into the allantoic sac, and 24 hours later the allantoic
fluid was harvested and used as antigen. For type C, the eggs were inoculated
into the amniotic sac and the amniotic fluid harvested for antigen. After
the haemagglutination titre of the fluids had been determined and if they
had been found suitable, they were stored (usually in a dilution of 1/4 in
0.85 % NaCl) at + 40C for further use.

Sera

The bloods were collected in vacuum tubes and sent to the laboratory,
where the sera were separated on the same day and stored at -15 to
- 200C. Immediately before use the sera were heated to 560C for half
an hour.

Test

The usual procedure was followed, similar to that described in a circular
of the WHO World Influenza Centre. A constant amount of 8 agglutin-
ating units of antigen was used, and, commencing at a dilution of 1/10,
twofold dilutions of the sera were made until the end-point was reached.
With the A (PR8), A (FM1), and B antigens incubation was carried out
at room temperature, but with type C antigen incubation was done at
+40C.

Treatment with cholera filtrate
All tests on sera were initially run without attempting to remove non-

specific inhibitors beyond heating for half an hour at 560C The sera
which manifested HI in dilutions of 1/20 and above for A (PR8), A (FM1),
and B type viruses were then treated with receptor-destroying enzyme
(RDE) obtained from Vibrio cholerae.c

c The Vibrio filtrate was kindly furnished by M. R. Hilleman, Virus and Rickettsia Research Laboratory,
United States Army Medical School, Washington, D.C., USA.
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The usual procedure was followed.1' 2,4 In brief, it consisted in
adding 0.4 ml of RDE to 0.1 ml of the serum and incubating the
mixture at 370C for 15 hours, followed by heating at 560C for 50 minutes.
The sera thus treated were then retested for HI.

Experimental Material

There was on file in the laboratory a rather large collection of sera

which had been obtained for other virological surveys and stored at -15C
to -200C. From this file, sera were selected which had been collected
during 1952 and 1953. The majority of them came from the Sindbis Health
District and were taken from children most of whom were below the age

of 5 years.

The younger age-groups were chosen as it was believed that children
were less likely to be conditioned by previous influenza attacks and should
respond more specifically than adults.

Results

First, it will be appropriate to record the effect of treatment with RDE.
The results obtained in titrating sera before and after treatment with RDE
are shown in Tables I, II, and III. These tables include sera collected in the
Sindbis area as well as some random samples from other parts of Egypt.
The main effect was to reduce the HI titre ; if the titre was originally low,

TABLE I. EFFECT OF TREATING SERA WITH RDE (CHOLERA FILTRATE)
UPON Hi TITRE AGAINST TYPE A (PRS) INFLUENZA VIRUS

HI titre Hi titre before treatment
after
treat- 0 1/20 1/40 1/80 1/160 1/320+ total

0 17 22 5 44

1/20 5 3 4 12

1/40 10 9 1 20

1/80 8 6 14

1/160 2 2 4

1/320± 4 4

~Total 11 21351261916198
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TABLE II. EFFECT OF TREATING SERA WITH RDE (CHOLERA FILTRATE)
UPON HI TITRE AGAINST TYPE A (FMI) INFLUENZA VIRUS

HI titre HI titre before treatment
after
treat- 0 1/20 1/40 1180 1/160 1/320+ total

0 95 110 25 230

1/20 7 11 7 25

1/40 44 19 1 64

1/80 67 13 2 82

1/160 41 41

1/320+ 20 20

Total 102 165 118 55 22 462

inhibition was no longer evident in a dilution of 1/20. Thus by treatment
with RDE the number of sera producing inhibition in a dilution of 1/20
and above was reduced by 46 % when titrated against A (PR8), 50 % against
A (FM1), and 660% against B. In none of the sera that originally gave a
titre exceeding 1/80 was the titre reduced to below 1/20 as a result of the
treatment with RDE.

TABLE 1II. EFFECT OF TREATING SERA WITH RDE (CHOLERA FILTRATE)
UPON HI TITRE AGAINST TYPE B (LEE) INFLUENZA VIRUS

HI titre HI titre before treatment
after
treat- 0 1/20 1/40 1/80 1/160 1/320+ total

0 39 15 4 58

120 4 1 2 7

1/40 3 8 2 13

1/80 5 3 8

1/160 1 1

1/320+ 1 1

Total 43 19 19 6 1 88



INFLUENZA IN EGYPT

Since a good deal of evidence has been presented by other authors 1-5 to
indicate that human sera may contain non-specific inhibitors against type A
(PR8), A (FM1), and B influenza viruses and that these non-specific inhib-
itors may be reduced or destroyed by treatment with RDE, the results
recorded in the following tables were obtained after treatment of the sera
with RDE.

The tests with type C were not repeated after treatment with RDE as
it has been found that human sera do not normally contain non-specific
HI to this type, or at least treatment with RDE does not affect the HI titre.3

In tabulating the results, an HI titre of 1/20 and above was considered
as a positive reaction. All the sera collected in the Sindbis Health District
were from children below the age of 10, and 86% of the 406 in the series
were below 4 years of age. None of those below 4 years of age reacted
with B antigen and only 1% in the group 1-4 years old reacted with A
(PR8) antigen (Table IV). In the relatively small group above 4 years of age
14% were positive with A (PR8) and 13% with B antigen.

TABLE IV. RESULTS OF HI TITRATION WITH DIFFERENT INFLUENZA VIRUS
TYPES ON SERA FROM THE SINDBIS HEALTH DISTRICT

Age-g rou p
(years)

Antigen * under 1 1-4 over 4

number percentage number percentage number percentagepositive t positive t positive t

A (PR8) 195 0 255 1 56 14

A (FM1) 195 23 255 31 56 43

B 195 0 255 0 56 13

C 195 6 255 20 56 21

* Sera titrated against A (PR8), A(FMI), and B antigens were previously treated with RDE.
t Sera giving an HI titre of 1/20 and above are recorded as positive.

Quite different results were obtained with A (FM1), as 23 %, 31 %, and
43 % gave an HI titre of 1/20 and above in the age-groups under one year,
1-4 years and over 4 years, respectively. A percentage of positives ranging
from 6 to 21 was also encountered with titrations against C antigen.

Seasonal incidence

In the Sindbis Health District a programme for the study of other virus
and rickettsial diseases had been in operation since the late fall of 1951.
As a part of this programme children were re-bled at intervals of approxim-
ately three months for the purpose of determining the development of
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antibodies during the interim. Consequently a blood sample was taken
from a number of children each month. The great majority of these
children were under 5 years of age. The sera had been preserved in the
frozen state.

To determine the seasonal incidence of infection with the different types
of influenza virus a number of sera which had been obtained during each
month from May 1952 to April 1953 were tested. The number of specimens

TABLE V. RESULTS OF Hi TITRATION OF SERA, OBTAINED AT MONTHLY
INTERVALS FROM CHILDREN IN SINDBIS HEALTH DISTRICT, WITH

DIFFERENT TYPES OF INFLUENZA VIRUS

Virus type

A(PR8)* A(FM1)* B C
Month Number

of v a a
sera --- +CD ) -

tested a) > O*> > > >D >

DO(D0 O DO ao o ao o a)
C a QCa Q QQ C QaQ CQ QQ

II I1 1 1
May 1952

June 1952

July 1952

August 1952

September 1952

October 1952

November 1952

December 1952

January 1953

February 1953

March 1953

April 1953

Total

Average

36

22

48

25

26

30

34

45

69

40

41

73

489

41

0

0

- u

_~ 0

- 0

-

2 4

- 0

0

O

0

8

5

11

5

5

5

6

13

30

16

14

20

22

23

23

20

19

17

18

29

43

40

34

27

0

0

0

0

0

0

0

0

0

0

0

0

3

5

2

4

2

6

14

8

11

12

8O

5

10

4

8

13

6

13

20

20

27

16

* Sera titrated against A(PR8), A(FMI), and B antigens were previously treated with RDE.
t Hi titres of 1/20 and above are recorded as positive.

A



INFLUENZA IN EGYPT 295

secured each month varied from 22 to 73, with a monthly average of 41.
The results of the HI tests are shown in Table V and plotted in Fig. 1.

FIG. 1. PERCENTAGE OF POSITIVE HI TITRATIONS OF SERA, OBTAINED AT

MONTHLY INTERVALS FROM CHILDREN IN SINDBIS HEALTH DISTRICT,
WITH DIFFERENT TYPES OF INFLUENZA VIRUS-I

May June July Aug. Sept.Oct. Nov. Dec Jon. Feb. Mar. Apr.
1952 1953

Sera tested against A(PR8),
A(FMI), and B types were
previously tested with RDE

A(FM1) ----- A(PRB)
B -----C

FIG. 2. PERCENTAGE OF POSITIVE HI TITRATIONS OF SERA, OBTAINED AT
MONTHLY INTERVALS FROM CHILDREN IN SINBDIS HEALTH DISTRICT, WITH

DIFFERENT TYPES OF INFLUENZA VIRUS-Il

Sera not previously tested
with RDE
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For purposes of comparison the results obtained with the same sera
before treatment with RDE are illustrated in Fig. 2 and Table VI.

TABLE VI. SEASONAL INCIDENCE OF DIFFERENT STRAINS OF INFLUENZA
VIRUS (SINDBIS AREA), WITHOUT TREATMENT WITH RDE

Nu

te

mber

Oe A(PR8)

sted
numberI %

36 1 3

22 1 5

48 - 0

25 1 4

26 _ 0

30 - 0

3Q-

45

69

3 7

2

Virus type

A(FM1)

Inumber| % numt

22 66 -

16 72 -

34 70 1

19 76 2

15 57 3

11

13

28

37

42

62

52

40

41

73

As has been reported by others, it was found that treatment of sera
with RDE may materially reduce the HI titre against A (PR8), A (FMl),
and B antigens (Tables I, II and III). It is also evident that the seasonal
pattern of the HI positives may be significantly altered (Fig. 1 and 2). While
our data do not permit determining whether or not treatment with RDE
removes only the non-specific inhibitors, it is of interest to compare the
seasonal curve of positives before and after treatment with RDE. Based
upon clinical evidence, the seasonal curve of HI positives for A (FMI)
virus obtained after treatment with RDE corresponds to expectancy, and

Month

May 1952

June 1952

July 1952

August 1952

September 1952

October 1952

November 1952

December 1952

January 1953

February 1953

March 1953

April 1953

Total

Discussion

.1A 1

1
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rather clearly indicates a rise in HI antibodies to this virus following the
upper respiratory epidemic.

If this inference is correct, it may be concluded that the epidemic of
1952-3 was mainly due to A (FM1) virus and that infections with type A
(PR8) and B viruses were not occurring during this period. The several
sera that showed an increase in A (PR8) antibodies may be attributed to a
group reaction.

However, the reactors, although few, to types A (PR8) and B in the age-
group above 4 years suggest that infections with these types may have
occurred during previous years. This view is supported by the titration of
sera of older age-groups taken in random samplings from other localities
in Egypt.

For example, of 122 sera of age-groups above 5 years collected in other
localities in Egypt, 36% reacted with A (PR8), 54% with A (FM1), and
17% with B antigen even after treatment with RDE. Only 11% gave an
HI immune response with C virus.

The existence of reactors to type C in all the age-groups from 0 to
above 4 years implies that infection with this virus is not infrequent and
that infection was more common during the winter months of 1952 and 1953.
Whether or not any of the observed clinical manifestations resulted from
infection with C virus is problematical, as infections with A (FM1) virus
were occurring more or less concomitantly (Fig. 1).

RISUMI2
Une epidemie de grippe a sevi durant l'hiver 1952-53 dans la circonscription sanitaire

de Sindbis, a 30 km au nord du Caire. Six souches de virus ont ete isolees, appartenant
au type A (FMI). Un certain nombre de serums, provenant pour la plupart d'enfants de
moins de 5 ans, ont ete examines en vue de determiner, par 1'epreuve d'inhibition de
l'hemagglutination, les types de virus ayant cause l'infection. La plupart d'entre eux ont
e traites par un filtrat de cultures de vibrions choleriques, afin d'6liminer l'inhibiteur
non specifique. Ce traitement a diminue les pourcentages respectifs des divers types,
evalu6s d'abord sans que cette precaution ait ete prise.

11 semble, d'apres 1'ensemble des resultats, que l'epidemie de 1952-53 ait ete causee
par le virus A (FM1) et que les types A (PR8) et B n'aient pas et6 actifs durant cette
periode. Toutefois, la presence de serums positifs pour les types A (PR8) et B dans le
groupe d'age au-dessus de 4 ans, bien que rare, laisse supposer que des infections par ces
types de virus a sevi anterieurement. L'existence de sujets reagissant au type C dans le
groupe d'age de 0-4 ans indique que ce type n'est pas exceptionnel; mais il est douteux
que des virus C aient provoque des manifestations cliniques.
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