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Application and Preliminary Evaluation of in Vitro Alternative Methods for the
Safety Testing of Component Pertussis Vaccine

Wu Yan, Wei Chen, Wang Lichan, Chao Zhe, Ma Xiao® (National Institutes for Food and Drug Control, Key
laboratory of the Ministry of Health for Research on Quality and Standardization of Biotech Products, Beijing
102629, China)

Abstract Objective: To use an in vitro alternative detection method for residual toxicity of component pertussis
vaccine, and to evaluate the consistency of production of vaccine products more stably and objectively. Methods:
Two CHO cell clustering assays were established and validated by direct qualitative method and indirect
quantitative method. The toxicity of ten component of pertussis vaccine products from six domestic and foreign
manufacturers were tested quantitatively and qualitatively, the in vitro method and histamine sensitization test of
mice were bridged and evaluated using pertussis toxin reference. Results: The sensitivity of in vitro quantitative
test was 0.00260.0003 IU-mL", GCV was 13%, the sensitivity of in vitro qualitative test was 0.0067+0.0016

IU-mL", GCV was 249%, and the sensitivity of the histamine sensitization test was 3.3 IU-mL"; the qualitative
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results of all samples in vitro were negative, the results of histamine sensitization test in mice were all qualified,

and there was a good correlation between the quantitative results in vitro and histamine sensitization results in

mice (r=0.737, P<0.05). Conclusion: In this study, CHO cell cluster assay was used to detect pertussis vaccine

for the first time in China and conducted a preliminary evaluation. The sensitivity of this method is higher than

that of histamine sensitization test in mice, and it could be used to detect the toxicity and toxicity reversal of

pertussis vaccine. This method requires a wider range of applications and accumulation of data to achieve the goal

of completely replacing animal experiments.

Keywords: component vaccine; whooping cough; CHO cell clustering test; toxic residue; alternative method
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A 4 0.398 3.634 D 16 0.706 5769
A 5 0.610 3.634 D 17 0.261 3.634
A 6 0213 3.634 D 18 0.419 4.000
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il MM PEE B GM/ 2RE MG TEE 2 GM/
I& RS HSﬂU}iiL E}H?fj réf:[% ) I'® RS HSliJE/;:lL Hﬂ?ﬁﬁ:i )
B 7 0.629 4.000 E 19 0.261 1.000
B 8 0.463 4.000 E 20 0.150 0.003
B 9 0.438 4.000 E 21 0.092 0.003
B 10 0.419 4.000 E 22 0.100 0.003
B 11 0.590 3.634 E 23 0.040 0.003
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