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Abstract
Animals have been widely used in the production of vaccines for human use, and also used as test systems 
to evaluate the safety, efficacy and stability of these products. In China, the animal used for production 
of biological products are Hamster (Japanese Encephalitis Vaccine, Rabies Vaccine); Mongolian gerbil 
(Haemorrhagic Fever With Renal Syndrome Vaccine); chicken egg(Measles Vaccine); monkey(Poliomyelitis 
Vaccine). And rabbit, mouse, Guinea pigs and monkey are used for the quality control testing of vaccines.

To an effort to decrease animal use, reduce animal suffering, the development of possible alternatives 
to in vivo testing is encouraged. In Chinese Pharmacopoeia (2005 edition), it is emphasized that to reduce 
the animal use, in vitro testing system e.g. chemical, physical or cytological methods, should be used as 
alternatives to animal experiment for quality control of biological products. Until now, 139 species of 
drugs and biologicals can be detected for pyrogen materials by LAL test, which is stipulated in the Chinese 
pharmacopoeia (2005 edition). Compared with the Chinese pharmacopoeia (2000 edition), the number of 
rabbits used for pyrogen test has been reduced by the introduction of LAL test. In potency test of Cholera 
vaccine, ELISA assay is developed as alternatives to traditional animal test. Comparison of the serological 
response obtained after vaccination with different dose vaccine with the result of ELISA test, indicated that 
ELISA test could be an alterative for the current potency test. Validation studies will be needed to prove the 
reliability and relevance of this assay.

For the purpose of guaranteeing the quality of laboratory animals to fit in with the needs of scientific 
researches, the Chinese national standards of laboratory animals are formulated by State Technical 
Supervisory Bureau. The function of the Chinese national standards of laboratory animals are:

To define the quality standard and other necessary conditions of laboratory animal.
To propose the specific requirements and relevant measures to safeguard laboratory animal welfare.
To ensure the "quality" of animal experiment results.

It is stipulated in Chinese Pharmacopoecia that the clean and /or SPF animals should be used for quality 
control of biological products. This is necessary to ensure the accuracy of animal testing result and to avoid 
repetition of animal test (reducing the number of animal used). 

Keywords: biological products, production, quality testing, animal, alternative methods

Animals have been widely used in the production 
of vaccines for human use, and also used as test 
systems to evaluate the safety, efficacy and stability 
of these products. To an effort to decrease animal use, 
reduce animal suffering, the development of possible 
alternatives to in vivo testing is encouraged in China. 
Some alternatives for animal experiment have been 
developed and validation for the reliability and 
relevance of this assay will be needed.

1. Resources of laboratory animals 
1.1 Investigation of Laboratory Animal Resources 
(2003)

Scope of Investigation: 640 organizations from 30 
provinces (345 institutions and 295 enterprises). 

Aim of Investigation: to obtain the information 
about Production and use of the laboratory animals, 
as well as relevant guarantee measures.

Animals: 30 species, 103 strains.
Amount of Production: 10.807 million (mice, 

hamsters, rats, rabbits and guinea pigs).
Amount of Use: 7.341 million (mice, hamsters, 

rats, rabbits and guinea pigs).
1.2 Comparison of Production and Amount of Use of 
the Laboratory Animals (Table 1)
1.3 Main Reasons of the Reduction in the Amount of 
Use of Laboratory Animals
1.3.1 Development of Biological Technologies
With development of Bio-Tech, for example, the 
in vitro technique of the preparation of McAb and 
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the cultured cell in the production of vaccines, the 
number of animal used for production of biological 
products are reduced.
1.3.2 With the utilization of clean and/or SPF 
Laboratory Animals, the quality of bio-products 
are improved and the number of animal used for 
preparation of biological products was reduced. 
1.3.3 With the utilization of the Alternative Methods 
for the Animal Tests, reducing the number of animals 
used.
1.4 Animals for the Use of Vaccine Production  (Table 
2)

2. Alternative methods for animal tests in the 
preparation and the quality control of biological 
products in China.
2.1 Laboratory Animals Used in the Preparation and 
Quality Control of Biological Products in China.

To guarantee the quality of laboratory animals, the 
China national standard of laboratory animal was 
issued in 1994 and revised in 2001 by State Technical 
Supervisory Bureau. The national standard is the 
basic requirement for animal raising and breeding, 
and using for preparation of biological products. In 
national standard, the requirement for microorganism 
control, parasite examination, environment & housing 
facilities, Genetic quality control, feed & nutrition are 
proposed. 

In order to guarantee the safety of vaccines for 
human use and the accuracy of the testing result, the 
requirement for the quality of laboratory animals 
used for them are discribed in Chinese Pharmacopeia. 
In the Chinese Pharmacopeia, it is stipulated that 
the primary cells culture to be used for preparing 
live vaccines, and to be used for quality evaluation 
of vaccine must be obtained from clean and/or SPF 
animals.
2.1.1 Animals used for production of biologicals
2.1.1.1 Animal cells used for the preparation of live 
vaccines for injection must be collected from clean 

and SPF animals.
2.1.1.2 Chicken embryos must come from SPF stocks. 
2.1.1.3 In China, there are 6 institutes of biological 
products, all of which are affiliated to the China 
National BioTech Group. Most of vaccines used 
for human immunization in China are produced by 
them, and a lot of laboratory animal are used every 
year. 6 research institutes of biological products; 1) 
species of animal:mouse, hamster, guinea pig, and 
rabbits, etc.; 2) production of hamster:1.56 million 
(total production of the country was 3.47 million); 
3) 45% of the hamsters were used in the production 
of biological products (not including other bio-tech 
companies).
2.1.2 Animals used for test of biologicals

In Chinese Pharmacopeia, 101 kinds of biological 
products were covered, including 40 kinds of 
prophylaxis products, 57 kinds of therapeutic 
products and 4 kinds of in vivo diagnosis products. 
Animals used fro tests, if not specially defined, must 
be clean and/or SPF animals. 

To reduce the use of animals, precise chemical 
methods, physical or cytological methods should 
be adopted to replace the animal tests in the quality 
control of biological preparations.
2.2 Bacterial Endotoxin Method Substituted the 
Rabbit Test in Pyrogen Examination (Table 3)

Compared with the Chinese Pharmacopoeia 2000 
edition, the number of species that use bacterial 
endotoxin methods in pyrogen test had significantly 
increased while the amount of use of rabbits had been 
reduced.
2.3 Using Tg PVRTg21mice as the alternatives 
to monkey in neurovirulence evaluation of live 
attenuated poliomyelitis vaccines

As we known, monkey are usually used in safety 
testing for live oral poliomyelitis vaccine (OPV), 
since only primates are sensitive to all three types of 
polioviruses. So, a lot of monkeys are used to quality 
control of this vaccine. Japanese scientist prepared a 

1998 2003 Tendency
Production 13.217 million 10.807 million ↓(18.2%)

Amount of Use 10.454 million 7.341 million ↓(29.8%)

Table 1. Comparison of production and amount of use of the laboratory animals

Animal Vaccine
Hamster Attenuated Japanese Encephalitis Vaccine, Live
Rabbit Attenuated Rubella Vaccine, Live
Monkey Attenuated Poliomyelitis Vaccine, Live
Gerbil Attenuated Hemorrhagic Fever with Renal Syndrome Vaccine, Live 
SPF Chicken Embryo Measles Vaccine

Table 2. Animals used in vaccine preparation 

Chinese Pharmacopeia
                                   　     2000 Edition                                                      2005 Edition 

          69 species of drugs                                              112 species of drugs 
          　   2 species of prophylaxis products                       11 species of prophylaxis products

       　　　　 7 species of therapeutic products                              16 species of therapeutic products

Table 3. Bacterial endotoxin test used for pyrogen test in Chinese Pharmacopeia
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transgenic mouse, which have the human poliovirus 
receptor. The transgenic mice could be used as a 
model for monkey neurovirulence safety test. Chinese 
scientists also participated the validation work 
organized by WHO.

The results of validation indicated that the 
transgenic mice were able to discriminate between 
vaccine samples that passed and those that failed the 
monkey test. The experimental results showed that 
the PVRTg21 transgenic mice should  be a model for 
monkey neurovirulence evaluation of poliomyelitis 
vaccine. The results obtained in China are quite 
consistent with that obtained from laboratories 
of other countries that participate in the WHO 
cooperation.
2.4 Studies of alternative method to potency test of 
cholera vaccine 

Usually, the mice are used for potency test 
of the cholera vaccine, in which the mice were 
challenged with bacteria after vaccination. Because 
of complex procedure, bio-safety consideration, and 
individual differences of the animals, WHO suggests 
using alternative methods instead of the animal 
experimentation.

In the alternative method possibly used for potency 
test, Mice were immunized with different dosage. The 
titer of antibody against bacteria and toxin were tested 
by ELISA respectively. After inoculated with viable 
organisms, the protection rate of mice was observed 
and calculated. The results obviously showed a close 
relationship between antibody titer and protection 
rate of mice. Compared with the result obtained from 
control mice, more than 8-16 times of antibody titer 
in mice serum of test group could be used as criteria 
for quality evaluation of cholera vaccine.(Table 4)

3. Discussion
3.1 Although some alternative methods to animal 
experiment in evaluation of bio-products have 
been performed in different laboratories in Chna, 
and experimental results showed some possibility 
that these methods could become the substitution 
ways, but as for now, effective validation should be 
performed before regulatory application.

3.2 So, in order to promote the application of 
alternative method in China, the effective validation 
system should be built up, and the validation study 
should be conducted in different laboratories. And 
also, it is more important for us to emphasize the co-
operation with other laboratories of other countries, 
and with the international validation Center for 
Alternative Methods to Animal Experimentation.
3.3 For promote the development of 3R research, 
Be i j ing Soc ie ty fo r Al te rna t ives to Animal 
Experiments was set up in July, 2007. We expect 
that we could build up relationship with research 
organizations of other countries and provide a 
platform for scientists to carry out the information 
exchange and academic communication about 3Rs.
3.4 As we know, both laboratory animal & animal 
experiment play an extremely important role in the 
manufacture and quality control of biologicals. There 
are still areas where we cannot completely dispense 
with animal testing. However, the animal experiment 
will be carried out in a way different from that in 
today. Scientists will conduct animal experiment 
following 3Rs concept. reducing the number of 
animals being used by alternative materials in 
production of biologicals, replacing the living animal 
in quality testing by in vitro techniques, and refining 
the experimental procedure to decrease negative 
impact on animal welfare. 

Acknowledgment
I gratefully acknowledge Prof. Ruizhang Rong 

and Prof. Ruichang Xing for their remarks on the 
manuscript, and Ms Suhua Li for her excellent 
technical assistance.

References
N a t i o n a l C o m m i t t e e o f P h a r m a c o p o e c i a , C h i n e s e 

Pharmacopoecia (2005 edition)
Zhengming He, Guanmin Li(2003) Alternatives to Animal 

Experimentation. Xueyuan Press

Table 4. Potency test of cholera vaccine 

Immunity 
class 

Number of 
mouse

Antibacterial 
antibody titer

Antivirus 
antibody 

titer

Antibacterial 
antibody 

seroconversion 
rate (%) 

T antibody 
seroconversion 

rate (%)

Survival 
rate (%)

5X108 10 200-3200 800-3200 100 100 100
5X107 10 100-400 100-3200 70 90 40
5X106 10 0-400 0-3200 20 90 10
5X105 10 0-400 0-200 10 10 0




