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II.

OVERALL OBJECTIVES

To carry out 3, 000 complement fixation and hemagglutina-
tion-inhibition tests on human sera as supplied by the Environmental
Protection Agency. Of these 3, 000 sera, 2, 000 are to be tested for trypsin
inhibitory capacity.

WORK COMPLETED

A, Hemagglutination—Inhibition

1. Procedures

The test was performed according to the procedure as
set forth in Flow Laboratories' Proposal #30231 and dated October 26, 1-9710.
In essence, the proper dilution (4 units) of each of four antigens (Flu A-2/Tapan;

Flu A-2/Hong Kong/68; Flu B/Maryland and Flu B/Massachusetts) was determined

by the hemagglutination (HA) test prior to each hemagglutination-inhibition
(HAI) test. The test was carried out in microtiter "V" plates (Cooke Engineering
Co.) using PBS as diluent and 0, 4% fresh chicken erythrocytes. Serial two-
fold antigen dilutions were made in 0. 625 inl amounis, -the test shaken and
allowed to incubate at room temperature until the cells settled. The titration
end-point was considered as the last well showing complete agglutination.

This dilution, which represented one unit of hemagglutination, was divided by

4 in order to obtain the dilution that would be equivalent to 4 HA units for use
in the HAI test (refer to Table 1).

Prior to carrying out the HAI test, all sera were treated to
remove non-specific inhibitors. The procedure employed was as follows:
To each volume of serum was added four volumes of RDE (Receptor Destroying
Enzyme at 128 units per ml) and incubated overnight at 37°C (waterbath).
Three volumes of 2. 5% sodium citrate were then added and the mixtures further
incubated at 56°C for 30 minutes. Two volumes of PBS were added to vyield
a final 1:10 dilution of treated serum.

The HAI test was performed by preparing two-fold dilutions.
of each serum from 1:10 to 1:1280 in 0, 025 ml amounts. To each serum
dilution was added 0. 025 ml of virus suspension containing 4 HA units. The
test was incubated at room temperature for 30 minutes after which was added
0. 05 ml of 0.4% chicken erythrocytes. The test was further incubated at
room temperature until the erythrocytes settled. The antibody titer was
considered as the reciprocal of the highest dilution of serum which completely
inhibited agglutination. '



- Appropriate controls were included which are indicated
in Table 2. A know positive and negative control serum was included in
each HAI test series.

To determine the exact units of antigen employed in
the HAI test, a back-titration of each antigen was carried out. This control
was performed as an HA test employing the diluted antigen (4 units) as the
initial virus dilution. The antigen was further diluted two-fold for five
dilutions.

2. Results
A total of 3,170 serum samples were each tested with

four Flu antigens. In all tests performed, exactly 4 units of each antigen
were used and serum controls were satisfactory. -

All HAI results are presented in the following tables.
These figures represent the reciprocal of the highest serum dilution which

completely inhibited agglutination,

B. Complement Fixation

1. Procedure

The complement fixation (CT) test was performed according
to the procedure outlined in Flow Laboratories' Proposal #30231 and dated
October 26, 1970, utilizing Influenza Group A and B soluble antigens. In
essence, 4 units of antigen were added to graded dilutions of serum (previously
heat inactivated at 56°C for 30 minutes) and incubated at 4°C overnight with
1. 8 units of complement (SV-5 free). Sensitized sheep red blood cells were
added and the plates incubated at 37°C for one hour. The plates were shaken
every ten minutes for the first thirty minutes of incubation. The titer was taken
as the reciprocal of the highest dilution of serum giving at least a 3+ fixation
on a 0-4 scale with 4+ being no hemolysis of the indicator system. '

Appropriate specificity controls were included in each test.
These controls included: back-titration Qf antigen to confirm unitage employed;
serum anti-complement control; complement titration; known positive and

‘negative serum controls; RBC control.



TABLE 1

HA Test Procedure (Microtiter Technigue)

WELL #
1 2 3 4 5 6 7 8
PBS 0.025 = 0.025  0.025 0.025 0.025 0.025 0.025
o raen 0.05 _0.025 0,025 _0.025 0,025 0,025 0,025
- 7 A U A= N By /
— N
PBS 0.025  0.025 0.025 0.025 0.025 0.025 0.025Y0.025
0. 4% Chick - 0.05 0.05  0.05 0.05 0.05 0.05 0.05  0.05
RBC's
Dilution 1:10 1:20  1:40 1:80  1:160 1:20 1:640 RBC
Control

* Discard 0.025 ml



TABLE 2 - '
HAI Test Procedure
WELL #

o 1 2 3 4 5 6 7 8 9 10 11
PBS 0. 025 0.025 0.925 0.025 0.025 0.025 0.025 0.025 0.025 0.025°
Treated Serum - _
@ 1:10 0.05 _0.025 _0.025  0.025 0,025 0.025 _0.025 _Q. 027 0.025

: (W _—7 \_=7 \. \_~7 N~/ N\
i =

4 Units ' , : .
of Antigen 0.025 0.025 0.025 ~ 0.025 0.025 0.025 0.025 0.025 -- 0.025

Incubate at room temperature' for 30 minutes

0. 4% Chick - '
RBC's 0.05 0.05 0.05 - 0.05 0.05 0.05 0. 05 0.05 0.0S 0.05 0.05

Serum Dilutions | 1.10 1:20 1:40 1:80 1:160° -1:320  1:640 1:1280 Serum Antigen RBC
Control Control Control

* Discard 0.025 ml



2. Results

A total of 3, 063 serum specimens were tested. All
CTF results are presented together with the HAI results in the following
tables. Those specimen numbers which have a (-) indicates insufficient
material to carry out the test,

C. Trypsin Inhibitory Capacity
1. Procedure

The test was performed according to a modified procedure
of Hummel (Can. J. Biochem. Physiol., 37: 1393, ,1959) as stated in Flow
Laboratories' Proposal #30231 arid dated October 26, 1970. Basically,
the reaction mixture contained 2.5 ug trypsin and 12. 5 ug soybean trypsin
inhibitor or 25 ul of @ 1:10 dilution of serum sample to be tested to which
was added 0.5 ml dermatube TAME (Worthington Biochemical Corp.) giving
a final volume of 0. 55 ml,

A series of 12 tubes, 2 controls and 10 serum samples
were prepared as a group. Trypsin in the presence and absence of inhibitors
were incubated for 10 minutes at room temperature. TAME was added, mixed
and immediately transferred to a cuvette and the adsorbancy at 247 My recorded
employing an ISCO Model 610 recorder attached to a Coleman Model 46
spectrophotometer. The rate of hydrolysis of TAME was defined as 100% and
the trypsin inhibitory capacity was calculated by the formula shown below.

Trypsin Inhibitory Capacity = (Rate) Trypsin - (Rate) Inhibitor yx jqq
' (Rate) Trypsin '

Soybean trypsin inhibitor was included in each group of tests which served
as a measure of the function of the system.

2. Results

All results are presented along with the HAI and CF
results in the following tables. A total of 2, 034 tests were carried out.
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