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RESULTS OF TESTS OF FLEA RESISTANCE TO DDT
IN REPUBLIC OF VIET-NAM

-

Flea INo. of LCso LC,oopopu- Province fleas | (o Response

I Quang Nam 108 1.5 100.0 Resistant

2 Quang Nam 93 3.0 50.0 Resistant

3 Quang Tin 123 3.2 60.0 Resistant

4 Quang Tin 120 1.4 3.0 Susceptible

5 Quang Ngai 170 1.1 2.7 Susceptible

and Quang Tin Province (see the table). Fleas from
Quang Ngai Province and one sample of fleas from
Quang Tin Province were susceptible to DDT at
normal concentrations. The "flea populations" in

the table represent groups of fleas collected and
brought to the laboratory on different days and
pooled into single test samples. Whenever possible,
fleas from one area within a province were grouped
together, but, where there was a low daily input of
fleas, pooling at the province level became necessary.
Because of this grouping, several areas (cities) within
a province could be represented in a single sample.
However, high levels of resistance or susceptibility
were still demonstrable in these populations. Because
of the high level of resistance indicated in all groups
of fleas tested from Quang Nam Province, the use of
DDT in any plague control activities in that province
is, in our opinion, contra-indicated.
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The Plasmapheresis of Hyperimmunized Horses
by LEO LEVINE 1 & EDWARD J. BRODERICK 2

In the course of an assignment as a short-term
consultant for the South-East Asia Regional Office
of the World Health Organization, the senior author
had the opportunity to observe the preparation of
antisera raised in horses in sixcountries ofthat region.
Antisera against tetanus, snake venoms and rabies
are of considerable importance in these countries
and the supply often fails to meet the demand,
largely because of a shortage of horses. With one
exception, the serum institutes bled their horses for
plasma rather than serum, using either oxalate or
citrate as anticoagulant. The plasma was separated
by low-speed centrifugation and the red blood cells
were discarded. The plasma was then submitted to
various refinement procedures, yielding partially
purified globulin solutions for clinical distribution.
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It was felt that these institutes might profitably
adopt the procedure used at the Division of Biologic
Laboratories of the Massachusetts Department of
Public Health for more than 20 years-namely, the
plasmapheresis of horses. It has been our experience
that by taking only the plasma, and retransfusing the
horse with its red blood cells resuspended in saline,
harvest bleedings can be taken with three times the
frequency permissible when the cells are discarded.
Horses so treated did not show the liver and bone
marrow degeneration that we regularly observed in
those which lost cells over long periods of time. The
great advantage of this method for these countries,
however, is that the threefold increase in the yield
of plasma represents the equivalent of increasing
their stock of horses by a factor of 3. The desirability
of restoring the red blood cells to the horses had
occurred to many of the staff members of these
institutes but they were under the impression that
the technique for accomplishing this was compli-
cated, laborious and hazardous to the animals. We
shared this impression until we developed a technique
in which a single container was used for both the
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THE PLASMAPHERESIS OF HYPERIMMUNIZED HORSES

THE FOUR SETS ATTACHED TO A SINGLE 9-LITRE BOTTLE

B

D

A: bleeding set.
B: drawing-off set.

bleeding and the subsequent transfusion. The
purpose of this note is to describe this technique.
The method is neither complicated nor hazardous,
and once the necessary bleeding and transfusion sets
are prepared, the operation can be placed on a
routine basis which requires negligible extra working-
time above that needed for bleeding alone.

Method

The basic container is a graduated 9-litre wide-
mouthed bottle which receives a No. 12 rubber
stopper. Four different closures are involved in a
single harvest cycle, each fitted with a functional
' set" as illustrated in the accompanying figure.
These sets are designated as follows: (A) bleeding
set; (B) drawing-off set; (C) resuspending set; and
(D) transfusion set.

Since the first set is sterilized in the autoclave
attached to the bottle containing the anticoagulant

C: resuspending set.
D: transfusion set.

(900 ml of 10% sodium citrate), the closure must be
changed three times in applying the other three sets
which are separately wrapped in gauze and paper
and autoclaved. These aseptic changes of the closure
are carried out under a draught-free hood fitted with
an ultraviolet lamp.
Our horses, which range in weight from 950 lb to

1500 lb (mean 1200 lb ± 168 lb SD) (432 kg-682 kg,
mean 545 kg ± 76 kg SD), yield 8 litres of blood once
a week without any apparent deleterious effect.
After the bleeding via the jugular vein, the bleeding-
tube is clamped off and the container is brought to
the laboratory. The blood is allowed to settle
overnight in the refrigerator at a temperature of
3°C-80C. The next morning the drawing-off set is
inserted, vacuum is applied to the air-filter of the
plasma receiving bottle (B in the figure) and the clear
plasma is drawn off. The drawing-off set is then
replaced by the resuspending set (C in fig.), of which
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the main component is a 4-litre flask containing 3
litres of isotonic saline warmed overnight in the
37°C incubator. By application of the vacuum line
to the air-filter of the main container, this saline is
drawn in to resuspend the cells. Finally, the trans-
fusion set is applied (D in fig.) and the brass cage
fastened to the bottle by means of which it can be
inverted and hung by its chain in an elevated position
for the transfusion. The transfusion set has a modi-
fied Baxter-type filter in the line by means of which
small clots are excluded by a stainless-steel wire-
mesh filter. It also has an air-displacement filter at
the end of an aluminium tube which has a reverse
bend, as illustrated, to prevent wetting the filter
upon inversion (D in fig.). A glass Y-tube just above

the needle permits discharge of air from the trans-
fusion set after inversion.

Discussion

The method described was in routine operation
during the years when the laboratories of the
Massachusetts Department of Public Health were
preparing diphtheria and tetanus antitoxins in horses,
and has been used during the last two years in
harvesting anti-human and anti-dog-lymphocyte
plasma from horses immunized against these cells.
Weekly plasmapheresis had no apparent adverse
effect either on the condition of the horses or on the
antibody titres obtained.

The First Turkish National Standard Reference Material for Penicillin *

by WILLIAM HEWITT, MELIHA INAK, t)LKU ONAL & OLKU GONER

To meet the need for adequate quantities of anti-
biotic standards of reliably known potency, it was
proposed that Turkish national standards be
established for the more widely used antibiotics.

In collaboration with manufacturers it was agreed
to proceed first with the setting up of a penicillin
standard. A selected batch of 1.6 kg of potassium
penicillin was provided by one manufacturer and
was packed into vials by another manufacturer.
These were transferred with the minimum delay
to a room kept at less than 10°C. Samples of the
proposed standard together with ampoules of the

* From the Section of Drug Control, Refik Saydam
Central Institute of Hygiene, Ankara, Turkey.

t The international standards and international reference
preparations of biological substances are intended for the
calibration of national standards and references which could
then be used in routine biological assays. Information on the
calibration of such national preparations is received from
time to time and may be of interest to readers. This note on
the establishment of reference material for penicillin in
Turkey, which appears to represent the first attempt to
establish national reference materials for antibiotics, is a
summary of a full report in Turkish published in Turk.
Hij. tecr. Biyol. Derg., 1969, 29, 207-224.

It should be noted, however, that in 1968 the WHO
Expert Committee on Biological Standardization disconti-
nued the International Standard for Penicillin because bio-
logical assays could be carried out by comparison against
any sample of benzylpenicillin, the purity of which can be
assessed chemically and physically.-ED.

International Standard for Penicillin were distributed
to four laboratories.
A total of 32 assays were carried out in the four

laboratories. These assays were all by the agar
diffusion method. Sarcina lutea was the test organism
in 17 assays and Micrococcus pyogenes var. aureuis
was the test organism in 15 assays.
The results were evaluated statistically. Some

heterogeneity was displayed between results obtained
using Sarcina lutea as test organism in two labora-
tories; a correction for this was made, using the
method described by Humphrey, Mussett & Perry
(1953).
The following means were calculated from all

results:
Simple mean 1596.6 IU/mg
Weighted mean 1601.0 IU/mg
Corrected weighted mean 1595.3 IU/mg

The preferred value is the corrected weighted
mean. This has limits of error (P = 0.95) of 1587.2
IU/mg to 1603.8 IU/mg.
A potency of 1595 IU/mg has been assigned.
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