
Raj Biotech (India) Pvt. Ltd.

��������	
����������������	
��������

�
�����������
��������
�����������
�������



Inflammation ModelsInflammation Models
Raj Biotech conducts pharmacology proof-of-
concept studies used in early stage preclinical
development to ascertain the efficacy of test
compounds. 

The various inflammation screening models of
interest for screening test compounds are as
follows :

� Acute & Sub acute Inflammation 
� Chronic Inflammation 
� Immunological factors in inflammation
� Inflammatory Bowel Disease 
� Topical Inflammatory Model
� Side effects of anti inflammatory 

compounds
� Protocol specific studies

Species: Rat, Mice, Guinea pigs



Inflammation Models

The inflammatory process involves a series 

of events that can be elicited by numerous 
stimuli, e.g., infectious agents, ischemia, 

antigen-antibody interactions, chemical, 

thermal or mechanical injury. The response 
is accompanied by the clinical signs of 

erythema, edema, hyperalgesia and pain. 

Inflammatory responses occur in three 
distinct phases, each apparently mediated 

by different mechanisms:

� . an acute, transient phase, characterized by local vasodilatation and increased 
capillary permeability,

� . a subacute phase, characterized by infiltration of leukocytes and phagocytic cells,
� . and a chronic proliferative phase, in which tissue degeneration and fibrosis occur.



Acute & Subacute Inflammation 
Models

1. Erythema in guinea pigs

2. Vascular permeability 

3. Carrageenan induced paw edema 

4. Pleurisy test

5. Granuloma pouch 



Erythema in guinea pigs
Ultraviolet erythema model is created in albino guinea pigs. The erythema is 

scored 2 and 4 hour after exposure. Degree of erythema is evaluated by scoring.

Vascular permeability 

This model is used to evaluate the inhibitory activity of drugs against increased  

vascular permeability which is induced by a phlogistic substance. This test is 
useful for characterization of a new anti-inflammatory compound.

Granuloma pouch 
In this model aseptic inflammation is created resulting in large volumes of 

hemorrhage exudate being elicited which resembles the subacute type of 

inflammation. The method has been very useful to estimate the potency of anti-
inflammatory corticosteroids both after local and after systemic application. By 

injection of a depot-preparation and induction of the granuloma pouch after various 

time intervals up to 4 weeks the duration of action can also be determined

Acute & Subacute Inflammation Models



Acute & Subacute Inflammation Models

� Carrageenan induced paw edema 

This model is most commonly used for 

Screening anti inflammatory property of a 
drug.  Carrageenan is used to produce edema 

in rat paw and paw volume in measured at 

various intervals using plethysmometer

� Pleurisy test

This test is considered to be an excellent acute 
inflammatory model in which fluid extravasation, 

Leukocyte migration and the various biochemical 

Parameters involved in the inflammatory response 
can be measured easily in the exudate. This is 

accepted as a reliable method to study acute and 

subacute inflammation allowing the determination 
of several parameters simultaneously or successively. The activity of steroids as well 

as of non-steroidal drugs can be measured



Models for testing Proliferative Phase 

•Cotton wool granuloma

•Chronic phase of inflammation 
using sponge implantation 
technique

•Chronic proliferative inflammation 
using glass rod granuloma model



Models for testing Proliferative Phase

� Cotton wool granuloma

The method has been useful for evaluation of 

steroidal and nonsteroidal anti-inflammatory 
drugs. For testing corticosteroids, the test can 

be performed in adrenalectomized rats. 

Granulomas are induced in rats by subcutaneous 
implantation of pellets of compressed cotton. 

After several days, histologically giant cells and 
undifferentiated connective tissue can be 

observed besides the fluid infiltration. The amount 

of newly formed connective tissue can be measured
by weighing the dried pellets after removal.



Models for testing Proliferative Phase

� Sponge implantation technique

Chronic phase of inflammation is evaluated 

using sponge implantation technique in female 
Wistar rats. For long term studies, daily treatment 

till 3 weeks are being undertaken.

� Glass rod granuloma model

It measures the late proliferative phase of 

inflammation. Since the newly formed connective
tissue is not contaminated with the irritant, biochemical analyses can be performed. 

The peculiar feature is the possibility to study the mechanical properties of newly 

formed proliferative connective tissue.



Immunological factors

� Adjuvant induced arthritis in rats
� Delayed type hypersensitivity

Raj Biotech had conducted studies using 
FCA model for adjuvant induced arthritis. 
DTH studies in mice and rats are being 
conducted for DTH screening



Inflammatory Bowel Disease Models
DSS induced IBD

DSS induced mice model of IBD is used for screening novel compounds for efficacy in Inflammatory 
Bowel Disease (IBD). The rapid induction of colonic inflammation and predictable progression of 
symptoms supports low cost, high throughput protocols. It’s a 7 days study. In DSS induced IBD, the 
pathology is not dependant on T cells and hence it is a better animal model to study the role of non 
lymphoid cells such as macrophages in induction of disease and is similar to ulcerative colitis

Mice are observed daily and clinical measurements, including IBD severity scoring, are conducted 
twice weekly. The IBD scoring system assigns severity scores of zero to three for three parameters: 
stool consistency, fecal blood and anal prolapse. At study termination, colons are harvested, 
measured, flushed, weighed, and fixed for histopathological analysis and scoring.

TNBS induced IBD
Hapten induced model of colitis by 
intrarectal administration of TNBS.
This model resembles Crohn's 
Disease in the distribution and location 
of lesions and allows the study of the 
early events in the initation of colitis. 



Topical Inflammatory Models

The available models are:

Oxazolone induced ear edema in mice

This is a model of delayed contact hypersensitivity that permits the quantitative

evaluation of the topical and systemic anti-inflammatory activity of a compound 

following topical administration.

Croton oil ear edema in mice and rats 

This is mainly used as bioassay for the concomitant assessment of the 

antiphlogistic and thymolytic activities of topically applied steroids. This method 

also can be used for topically applied nonsteroidal antiphlogistics.



Side effects of anti Inflammatory 
compounds

Gastrointestinal side effects are among the most frequent of the untoward or 

adverse reactions associated with orally ingested anti-inflammatory or anti-

arthritic agents. The risk of gastrointestinal ulceration, bleeding and even 
perforation with non-steroidal anti-inflammatory drug therapy is well known.

� Ulcerogenic effect

Gastric irritation properties of orally administered compounds are evaluated in 
fasted rats. A good correlation between gastro-intestinal side effects in man and 

the ulcerogenic effects in rats has been found.

� Determination of blood loss

NSAID induces micro bleeding which is not detected by observation of overt 

ulcers. Moreover, determination of the amount of lost blood may give a better 
quantitative assessment of gastrointestinal side effects. Determination of the 

amount of lost blood may give a better quantitative assessment of gastrointestinal

side effects.



Protocol specific anti inflammatory study
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Quality Assurance
� Standard Operating Procedures and protocol are 

scrutinized by QA Dept. before study.

� Independent Quality Assurance Unit reporting only t o 
the management.

� Well trained QA personnel's.

� Study QA is conducted for every study.

� Data QA is conducted for ever study data.

� Stats QA is conducted for all study analysis.

� QA of test item weighing and calculation and test i tem  
accountability is conducted

� Study online photographs are taken

� Internal QA report directly send to Sponsor, on req uest



Thank you.
Please visit us at www.rajbiotech .com


