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INFLAMMATION
* Normal defense reaction to a tissue injury that ends with either

complete healing or permanent destruction of the tissue.
« It may be ACUTE or CHRONIC




1. Bacteria and other
pathogens enter wound.

2. Platelets from blood release
blood-clotting proteins at
wound site.

3. Mast cells secrete factors
-of blood, plasma, and cells to
injured area increases.

4. Neutrophils secrete
factors that kill and degrade
pathogens.

7. Inflammatory response
‘continues until the foreign
material Is eliminated and
the wound is repaired.
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ACUTE INFLAMMATION

Cardinal\l Signs

Pain Heat Redness Swelling Loss of
(edema) function

Mediators
I

Histamine Serotonin  Bradykinin PGE, Leukotrienes




CHRONIC INFLAMMATION

« The proliferative phase is more pronounced

* New connective tissues (granuloma) and capillaries are formed
to replace those destroyed.

 Fibrosis may occur and the affected area may lose its function.

Blood clot ,\ Granulation tissue

Inflammatory
~ reaction




General Considerations
Inflammatory reslponses to stimuli

| | | |
Erythema Edema Pain Hyperalgesia

Anti-inflammatory Tests
I

Acute Subacute Chronic




A. Methods for testing acute and subacute phase
1. Ultraviolet-erythema in guinea pigs
2. Croton-oil ear edema in rats and mice
3. Paw edema in rats

B. Methods for proliferative phase
Cotton wool granuloma




Purpose and rationale

UVA and UVB explained
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UVA :?Q:
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ahsorbad b{
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Anti-inflammatory

Albino guinea pigs




1. UV-erythema in guinea pigs

Procedure

Control rats
Albino G.P. RN

shaved on Chemically Test drug
both sides depilated administration

Standard drug
administration

UVv-B

(through a hole
punchin a
leather cuff)

Quantal or
Graded??

0 = no erythema,

1 =weak erythema,
f-“"‘ - 2 = strong erythema,

\

Erythema
score
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4 = very strong erythema.



Purpose and rationale

Bioassay for the antiphlogistic (irritant) activity of topically
applied steroids and NSAIDs.

TPV PTTI Inflammatory T — AN
Phlogistic oy T Vascular

(irritant) released permeability

Extravasation of fluid

containing plasma
proteins




Procedure

(S) or (T)
dissolved in
phlogistic
solution
(croton oil)

Control rats

e (irritant only)

0.01mlin Test drug *
right ear administration

(Left is —ve e
control) Standard drug

administration

> K
\ 4

v

. _________ 8mm diameter
Weight diff between discs punched off

two ears { as potency (left & righ ear)
of drug T



Purpose and rationale

S.C.in plania? '

P(?:ﬁtgalﬁtl)c side of left

hind paw N
Formaldehyde i
Egg albumin 0

Carrageenan i

Anti-inflammatory
3 (wt/vol) diff




Procedure

(S)or (T)in | 0.05ml 1%
Sml water carrageenan
(peroral) S.C. in left hind
paw

Plethysmometer
(0, 2,6 & 24 hrs)

% increase in paw
volume is calculated




Fluid infiltration

without
carrageenan)

% increase in wt | as
antiinflammatory potency T




Procedure

SRR Cotton pellets | ——
Back skin is N are placed in Rats treated for 7 days,

shaved S C. tunnels in then sacrificed
lumbar region

% increase in wt | as
antiinflammatory potency T




ANTI-ARTHROTIC ACTIVITY




Rheumatoid arthritis

Rheumatoid arthritis (RA) is a chronic, systematic
inflammatory disorder of the joints and surrounding tissues.




Purpose and rationale
Complete Freund 9 "S.C.inrat Primary lesion
adjuvant hind paw (Inflammation)

|

Dried mycobacterium
Secondary Lesions

Hind legs

Fore paws

Immunosuppressive ;\E) Ears
Nose

‘Normal s & Vehicle Tail

Decrease in weight
Immune responses




Procedure

Complete Freund '
adjuvant

Dried mycobacterium

paw

" S.C.inlefthind

—Paw volume +
Body weight

"Day 5 2
} Paw volume

2" lesions

TEST
STANDARD
VEHICLE

~0— Saline

—— Compd. 18¢, 3 mg/kg
1 O Compd. 18¢, 10 mg/kg
~#— Compd. 18¢, 30 mg/kg
—@— Indomethacin, 1 mg/kg

g

—— Naormal

Hindpaw volume (mL)}
[

S

=

Non-injected paw
volume

Non-injected paw
volume

Days after adjuvant injection




f ANALGESIC ACTIVITY

L




| General considerations

Analgesic drugs

They may be classified according to their site of action into:
1. Peripheral analgesics (e.g.. NSAIDS - COX-2
inhibitors...etc)
2. Centrally acting analgesics (e.g.: opioids)

Most of the peripheral analgesics possess anti-inflammatory
properties and in some cases also antipyretic activity besides
analgesia.

The most commonly used in vivo methods for measuring
peripheral analgesic activity are:

1. Chemical-induced hyperalgesia

2. Mechanical hyperalgesia
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Purpose and rationale

Injected I.P. Writhing

(stretching behaviour

Irritant

| Acetic acid

In mice

due to pain)

Phenylquinone

 # of mige showing
the feffect

Analgesic (Central/peripheral)
Antiinflammatory
Some psychoactive agents




Observe ' # of

STANDARD [ Acetic acid I.P. B3 for 10 min Y wriths/mice

VEHICLE recorded
Graded

* # of mice
protected is
recorded

Quantal




Purpose and rationale

Inflammagen Apply uniformly increasing

injection in paw pressure on paw
(inflammed or intact)

Decreases pain R, AR
threshold Determine pain threshold by

analgymeter

- Peripherally acting analgesics T pain threshold of
the inflamed paw only.

- Opiates analgesics T also the threshold of the intact
paw.




Procedure

Inflammagen in
left hind paw

Brewer’s yeast

Pain
threshold
determined in
(S), (T), &(C)

Pressure
applied to
paw till end
point

Animal with a
control pain>80g
is eliminated

squeals or attempt
to bite

Animal struggles,

Time-Response curve is constructed @ 15-30 min
interval



1. Mechanical Hyperalgesia Model (Tail clip method)
2. Thermal Hyperalgesia Models

A. Radiant Heat (Tail-Flick) method

B. Hot Plate method

C. Tail Immersion method
3. Electrical Shock Hyperalgesia Models

A. Electrical Stimulation of Tail

B. Grid Shock Test

C. Tooth Pulp Stimulation




Artery clip Response: (biting the " Reaction time is
applied to tail to clip or the tail near the 9 determined for
induce pain clip location) (S), (T), & (C)

o

Reaction time T as
analgesic potency T




Purpose, rationale, and procedure

Heat stimulus Response: (mouse Reaction time is

(infra red lamp) flicks the tail aside determined for
applied to within 6s) (S), (T), & (C)
animal tail

Reaction time T as
analgesic potency T

Mice with reaction time > 6s are rejected

per]
Exclusion Criterion
e

ApOBrioU et o e 18- Packl e




Purpose, rationale, and procedure

Mice paws are
sensitive to

Response:  Reaction timeis

temperatures that (Jumping, 9 determined for (S),
do not damage withdrawal or (T) central

the skin paw licking) analgesics, & (C)

| v

; . L | Reaction time T as central

3 analgesic potency T
- -

|

Electrically heated
surface at 55-56 °C

T R N

|



Il. C. Tail Immersion Method

Purpose, rationale, and procedure

Selective for morphine-

like drugs @ doses that
=> don’t produce
behavioral changes

Response: (Tail
withdrawal reflex)
within 6s

Lymn Takon 02008

Warm water at
SIEG

Inclusive Criterion

Reaction time is

Reaction time T as central determined for (S),
analgesic potency T (T) central

analgesics, & (C)

Fr Quantal or ‘ +ve response= time > 6s
.,.,q e Graded??
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Purpose, rationale, and procedure

Electrical stimulus Reaction time is
of variable determined for (S), (T) S
duration or central analgesics, & (C) Duration of
intensity applied every 15 min till it returns action
through floor of to control levels
cage




Electrical stimulus
of increasing

Response: current

_ : : intensity (in mA) at which
intensity applied pain is reached.
through wired Flinch (withdraw)

Jd rids Increased locomotion
Attempt to jump




Purpose, rationale, and procedure

Electrical current e B = e rreere

intensity is increased to Response: : -
. (licking, biting, (in mA) is

electrodes inserted in chewing and determined for

tooth pulp of : S), (T) central
anesthetized rabbit HESRIICE) (arzal(g;sics, &

(C)

An antinociceptive effect is an increase of
the threshold versus the initial control
by a factor of 2 or more




