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Toxicological pathology plays a key role in
drug safety assessment. To enhance the research
level of toxicological pathology, the following stud-
les should be carried out urgently: setting up a
Standard operation procedure (SOP) for toxico-
logical pathology assessment; emphasizing on
immunotoxicology evaluation; adopting a new ex-
periment model of replacement, featuring high
speed and reliability; introducing new techniques
and new models in toxicological mechanism re-
search; and establishing a new apprajsal system
to screen innovative drug and rapid and high pre-
cision methods for early security assessment, de-
tection and measurement.
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1 The Status of Toxicological Pathology

Toxicology can be defined as the study of the dam-
age, pathogenesis and systemic influence after the expo-
sure of drug or chemicals. Toxicological pathology can
provide much information that is important for toxicolo-
gy. Foranimals are used in most toxicity tests, Toxico-
logical pathology is essential and necessary to find out
drug-induced lesions, confirm the target sites of drug,
and explore the etiology in toxicity tests, such as acute
toxicity tests, chronic toxicity tests, teratogenic tests, and
carcinogenic tests. Furthermore, the longer the test is, the
more important is toxicological pathology. Drug safety
assessment involves in various contents such as the toxi-
city dosage, safety effect-toxicity ratio, target organs of
agents, the persistence period of toxic effect, accumulat-
edtoxicity, the structure-toxicity relationship, etc. How-
ever, ultimately it is toxicological pathology reports that
offer fundamental evidence and descriptions for all toxi-
city tests. Toxicopathology assessment can determine
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the target sites, degree,
drug-induced injures, and consequently afford main war-

character and prognosis of

rant for toxicity studies. Thus, toxicological pathology is
a fundamental component in the whole toxicology stud-
ies and determines the level of drug safety evaluation.

The Good Laboratory Practice for Non-clinical
Laboratory Studies (shortened as GLP) was first issued
in 1994 in China for running-test, and then was modi-
fied and issued again in 1999. Therefore, certain experts
point out that as the late beginning of GLP and the ab-
sence of specialist members, many problems are present
in toxicological pathology in China. For instance, there
is no identified standard in the clarification, description
and qualitative evaluation on lesions at cellular and tis-
sues level. There are no standardized pathological terms
either. As a result, drug assessor of government cannot
exactly understand what kind of disease has been in-
duced after the exposure of drugs even they have the
pathology reports in hand. Another case is that some
toxicological pathology workers design experiment
carelessly, sothe results cannot combine with the char-
acters of the test, and the results from different levels
have no internal relations and eventually the conclusion
cannot be taken. All the situations mentioned above re-
flect the absence of precisely and exactly standard eval-
uation systems in toxicological pathology in China.

Undoubtedly, these disadvantages can be over-
come by setting up a standard operation procedure
(SOP) for toxicological pathology assessment, comply-
ing with the rules strictly, and improving the skill of tox-
icopathology members. Moreover, toxicological
pathology needed improving eagerly, so that it can keep
pace with the rapid international development.

2 To Emphasize on the New Tendency in Im-
munotoxicology Evaluation

Toxicopathology study was considered as a tradi-
tional and classic science, but it still need improving
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with the speedy development in sciences and technolo-
gies. For further analysis of target organs or tissues, fully
understanding toxicity mechanism, acquiring general
and reliable safety information and subsequently im-
proving drug safety assessment, toxicopathology should
combine with other associated subjects such as bio-
chemistry, immunology, molecular biology and toxico-
logical genomics, to introduce a variety of new methods
and techniques.

Recently a new tendency,
munotoxicity evaluation, appeared in drug safety eval-
uation and toxicological pathology assessment. Espe-
cially in the chronic toxicity tests, noticing the abnormi-
ty of immunity organs and tissues, and subsequently
basing on toxicological pathology results, it can be de-
termined whether immunotoxicity tests need to be per-
formed and evaluated. Immunity system is important for
organism to resist infection and tumors. The immunity
system response to drug is mainly shown as depression
or stimulation of immunity function, anaphylactic reac-
tion, and development of autoimmune diseases. The
disorder of immunity function may result in numbers of
serious diseases. When drug depresses immunity func-
tion, many kinds of life-threatening disease, including
infection, tumors, AIDS, etc. would present.

Interest has been focused on immnotoxicology e-

emphasizing on im-

valuation since the early 0f 1970’ s. However, the devel-
opment of immunotoxicology evaluation system was
prevented at that time for the complicated interaction
between cells comprising immunity system, the diversi-
ty of methods used for immunotoxicology evaluation
and the uncertainty of immunotoxicology results from
different methods. It is in recent 10 years that the system
has been gradually progressed with the development of
science and technology and the co-operation of interna-
tional organizations. Europe and America have ad-
vanced the guidance for immunotoxicology evaluation ,

and Japan has instituted a corresponding protocoll, It
has been one of the most interested issues to be empha-
sized on and build up the examination index and tech-
nique plate in drug safety evaluation and toxicological
pathology study. Therefore, corresponding guidance in
immunotoxicology evaluation should be established as
soon as possible in China, so that we can keep pace with
the rapid international development.

3 To Establish Animal Models of Replace-
ment for Rapid Toxicity Detection
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Detecting the carcinogenic potential of drug at the
early stage of drug research and development is very im-
portant in drug safety assessment and toxicological
pathology study. In 1997, experts pointed out in the ICH
conference on carcinogenic evaluation that using mice
to examine the non-genomic carcinogen in long-term
carcinogenic tests would make pseudo-positive and
pseudo-negative results. Therefore rats, another rodent
animals, and a rodent short-term replacement model
should be used to evaluate the carcinogenic potential of
drug. Drug carcinogenic evaluation system may be es-
tablished in China by building up the rat medium-term
hepatocarcinoma model (initiation/promotion model )
and combining it with rat long-term carcinogenic tests.
It is well known that most natural or synthesized chemi-
cals are metabolized in the liver, especially the non-ge-
nomic ones. Liver is one of the most important target or-
gans, so the hepatocarcinoma model system is undoubt-
edly significant to rapidly detect the carcinogenic poten-
tial of drug and other substances, and subsequently to
define the genomic or non-genomic carcinogens. Such
work has been preceded abroad, and it is reported that
291 chemicals have been evaluated with this model and
the positive percent of hepatocarcinoma is 90% (57/63),
genomic and non-genomic carcinogens are 97% and
84% respectively. The model can also detect the car-
cinogen, co-carcinogen, anti-carcinogen and other a-
gents such as natural products, food additives and envi-
ronmental pollutant, etc.?. Compared with other evalu-
ation systems, the standard medium-term hepatocarci-
noma model system can detect rapidly and exactly. Be-
sides, the model can simultaneously study carcinogene-
sis mechanism of drug and chemicals at cellular and
molecular levels, aided by advanced methods and tech-
niques, especially on the suspected, potential carcino-
gens such as growth factors?, and P450 isoenzyme .
Moreover, the model can also detect the changes at pro-
tein and gene level. Therefore, the establishment of this
model system provides a technological plate for further
studying carcinogenesis mechanism systemically and
can be used widely.

4 To Introduce New Techniques into Car-
cinogenesis Mechanism Study

Confocal Laser Scanning Microscope (CLSM),
Laser Capturing Microdissection (LCMD) and Flow
Cytometry (FC) are the most effective biological tech-
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niques that developed recently. CLSM, especially com-
bined with immunofluorescence,
pathological changes at cellular level and even at molec-
ular level, consequently provide credible basis for fully
understanding the progression and development of toxi-
cological effects. LCMD is a new and advanced tech-
nology combining morphology with molecular biology,
by which the doubtful single cell can be dissected and
directly used for RNA, DNA and proteins analysis.

Therefore, it may improve the veracity and the level of
toxicopathology study, and consequently provide spe-
cial, sensitive, reliable and rapid information for quanti-
tative analysis. National experts have recognized the
importance of these techniques mentioned above. How-
ever, these advanced methods were rarely used in drug
safety assessment or toxicopathology study. We can
study the toxicity mechanism of drug, chemicals at cel-
lular and molecular levels, and detect the changes at
protein and gene level, aided by these new equipments
and devices. Meanwhile the research level of toxico-
pathology study may be improved from qualitative anal-
ysis to quantitative analysis.

can exactly detect

5 To Establish a High Throughput Toxicology
(HTP-Tox) for Novel Drug Safety Evaluation

Nowadays many methods for early, rapid, and sen-
sitive safety assessment are emphasized in foreign coun-
tries. In addition,in recent 2 or 3 years, many researchers
performed safety assessment during drug discovery
progress, although it was used underwent in pre-clinical
study during drug research and development. It is during
the screening of lead candidate of chemicals and the dis-
covery and selection for lead candidate that safety eval-
uation is performed. HTP-Tox is aimed to increase the
opportunity of success during drug discovery progress
and reduce the risk and costs of drug development, con-
sequently make drug research and development succeed
early. It arrested much concentration and needed resolv-
ing urgently. Of course, it is our goal to improve the lev-
el of toxicopathology study and safety evaluation for our
nation.

6 To Catch up with the International Devel-
opment of Toxicopathology Studies

Toxicopathology assessment is to observe clinical
situations, biochemical reactions and changes in func-
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tion, metabolism as well as morphology after the expo-
sure of drug, so it is an integrated result. The creditabili-
ty of toxicopathology study relies on the correctness of
each progress in drug safety assessment and the reliabil-
ity of result from each level as well as is ensured by the
improvement and combination of technique plate of
toxicological pathology. To catch up with the interna-
tional development of toxicopathology study, large
amount of work should be aimed to establish a scientif-
ic, strict, systemic and intact toxicopathology assess-
ment system with a whole standard and operation. Just
as the proverb said, long distance walking begins from
beneath the foot. We should do fundamental work first-
ly, namely standardize experiment procedures, and in-
stitute the diagnostic standard for commonly used labo-
ratory animals, important organs and disease as well as
accumulate and conclude background information of all
kinds of animals and pathological changes. Then there
are regulations to be obeyed and cases to be consulted
for in toxicopathology study. Consequently, the veracity
and reliability of toxicopathology results were im-
proved. On this basis, mobilize national pathologists
scattered in pharmacy, medicine, zoology and broma-
tology, then set up a technique plate that both adapt to
our national facts and keep pace with the international
development in toxicopathology.

Toxicopathology study began in 1960s when
chemical industries presented and developed fast. Sub-
sequently many new chemical products entered into the
social environment and produced many harmful effects
never heard of before. As a result, these toxic sub-
stances were noticed and provision of performing
pathology evaluation in toxicity tests was instituted. In
1970s, GLP protocol was issued by FDA in America,
then corresponding standard operation procedures were
gradually instituted in other nations according to the
safety evaluation information of USA, and consequently
toxicopathology evaluation tends to be strict and com-
plete®®. Some countries set down general standards for
toxicological pathology diagnosis and classification for
commonly spontaneous diseases in laboratory ani-
mals®. Thus, the regulations and methods for toxico-
pathology assessment were gradually standardized. In
the middle of 1990s, IFSTP (International Federation of
Societies of Toxicology Pathology) was established.
Five conferences were held so far, which activated the a-
cademic discussions and technique exchanges in toxi-
copathology. A series of related regulations and stan-
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dards for toxicopathology evaluation were instituted un-
der the harmonization of multination. Besides holding
of anniversary meetings and publishing of periodical
journals in Japan, Seminar on experimental pathology
histotechnology has been held, which particularly con-
centrates on resolving technique problems such as sam-
ple preparation , section staining and microscopy exam-
ination, in order to increase the research level of toxico-
logical pathology!.

Recently, toxicopathology attracts much attention
and is considered as playing a key role either in the tradi-
tional and conventional toxicity assessment or in the
modern toxicity mechanism studies with advanced tech-
niques!'" '3, To catch up with the international develop-
ment as soon as possible, therefore, we toxicopatholo-
gists should realize the important task, be farseeing,
surefooted and innovative, try to work together to im-
prove our domestic drug safety evaluation to a new
height.
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