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ARTICLE INFO ABSTRACT
Article history: The histamine sensitization test (HIST) is a lethal test for batch release of acellular pertussis or its
Received 1 March 2012 combination vaccines {ACV). Large numbers of animals have been used and it is difficult to standardize.
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Therefore there is an urgent need to develop an in vitro alternatve to HIST.

An in vitro test system has been developed as a potential alternative to HIST, to examine both the
functional domains of PT based on a combination of enzyme coupled-HPLC (E-HPLC) and carbohydrate
binding assays. We describe here an international collaborative study, which involved sixteen laboratories
Acellular pertussis vaccine from 9 countries to assess the methodology transferability of the in vitro test system and its suitability for
Alternative to histamine sensitisation assay the testing of three different types of ACV products that are currenty used worldwide. This study also
Carbohydrate binding evaluated further the relationship between the in vivo activity by HIST and the in vitro assay system.
Enzymatic-HPLC assay The results showed that the methodology of the E-HPLC and carbohydrate binding assays are trans-
ferable between laboratories worldwide and is suitable for the three types of ACV products included in
the study. Although direct correlation between the in vitro assay system and the in vive HIST (temper-
awre reduction assay) for each individual vaccine lot cannot be established due w the large variation in
the HIST results, the observation that the mean estimates of the in vitre and in vive activities gave the
same rank order of the three vaccine types included in the study is encouraging. The in vitro
systems provide reproducible product specific profiles which supports their use as a potential alternative
to the HIST.

@ 2012 The International Alliance for Biological Standardization. Published by Elsevier Lrd. All rights

reserved.
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— History

* International collaborative study on validation of an in vitro assay
system as an alternative to current histamine sensitization test for
acellular pertussis vaccines (2010 ~ 2011)

Vaccine samples

Acellular pertussis contaiming vaccine (ACV) samples were kindly donated by GSK. Belgium,
Sanofi Pasteur, Canada and Takeda Pharmaceuticals, Japan. They comprise three different
types of ACV products cumrently in the worldwide market, with three batches of each vaccine
type detoxified with glutaraldehyde and/or formaldehyde and they are:

o A punfied acellular pertussis vaccine of five components detoxified with
glutaraldehvde in combination with Diphtheria, tetanus, inactivated poliomyelitis and
Haemophilus influenza type b conjugate vaccine

In vitro activities I

e A punfied acellular pertussis vaccine of three components detoxified with
glutaraldehyde and formaldehyde in combination with diphtheria and tetanus.

o A co-purified acellular pertussis vaccine detoxified with formaldelyde in combination
with diphtheria and tetanus,
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Retrospective analysis of the results of acellular
pertussis vaccine toxicity tests performed
in Korea
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— Qutline of Study Design @—

= The aims of the study »
- Is to characterize the in vitro biochemical assays

according to detoxifying agents.
- Is to further evaluate the reversion to toxicity between the aP vaccines using the in VI'[I’()L
biochemical assays

= Materials

- detoxified PTx (PTx is purified from strain Tohama I) according to formaldehyde (at final
concentration 0.26%), glutaraldehyde (at final concentration 0.05%), mixture of glutaraldehyde
(0.05%) and formaldehyde (0.26%)

= Methods
- Carbohydrate binding assay
- Enzymatic HPLC assay
- Silver staining and western blotting

NIFDS ~zeicg evapre




Cross-linking patterns
~ of the chemically
detoxified PTx
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Carbohydrate binding

~activities according to @
detoxifying agents and .
storage conditions |
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Fluorescence peak area (X 10000}

FRuorescence peak area (X 10000)

ADP-ribosyltransferase
activities according to
detoxifying agent and

storage condition.

soo o A S00 - B Qe
Native PTx Formaldehyde :‘° _

Fluarescence peak area (X10000)
g 8

100 5 ‘//"l
4] »—o—-ﬂi—-—-‘-‘."‘"‘
S0 a00 S000
PTx (ngimi) FTx (i)
soo v C so0 o D
Glutaraldehyde g Glutaraldehyde + Formaldehyde
A00
=
§  s00
i
= T
| A
100
i u_’_,.-""]_
0 — -
a0 200 2000 g Satety Evoloalion
BTx (ng/mi) lﬂ'“.: = I'?'-_I




Relationship between the ..
— carbohydrate binding and ADP-|
ribosyltransferase activities
according to detoxifying agents.
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— Summary @

1. Formaldehyde treatment effectively o
detoxified the pertussis toxin, but its toxicity
could be reverted during storage at 37 C.

2. Glutaraldehyde treatment did not inactivate ADP-
ribosyltransferase activity, but it completely and irreversibly
inactivated the carbohydrate binding activity of pertussis toxin.

3. Glutaraldehyde and formaldehyde treatment inactivated two in
vitro biochemical activities and showed reversion to toxicity,
although a much lesser extent than formaldehyde treated
samples.

4. 'The reversion to toxicity was shown in just two weeks.

5. The in vitro biochemical assays may be approached as a
vaccine specific manner rather than common methods used for
all types of aP vaccines.
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Thank you for
your attention!
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