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Modification in the Responsiveness of Cat Dorsal Horn Cells

during Carrageenin-Induced Inflammation

Kee Soon Kim, Hong Kee Shin, Jin Hyuk Kim, Ae Joo Lee and Suck Han Kang

Department of Physiology, College of Medicine, Hanyang University

The present study was undertaken to investigate modification in electrophysiological characteristics
of cat dorsal horn cells resulting from carrageenin-induced inflammation. The followings were studied;
1) the time-course of changes in responses of the WDR (wide dynamic range) cell 1-3h after subcutane-
ous injection of carrageenin in its receptive field; 2) the responses of the same dorsal horn cells before
and after induction of inflammation; 3) the effect of inflammation on the responsiveness of dorsal horn
neurons to algogens (bradykinin & potassium); and 4) the effect of inflammation on the activity of
WDR cell following administration of indomethacin and clonidine.

Though responses of WDR neuron were increased dramatically during first lh, the maximal
enhancement was observed 3h after induction of inflammation especially by repetitive light tactile
stimulus.

Following carrageenin injection the majority of WDR neurons (10/15 units) showed enhanced
responses to all the mechanical stimuli while in 3 cases responsiveness were intensified during activation
by one tactile stimulus (brush or pressure). One cell was unaffected by inflammation and in another
case the response was enhanced only to noxious stimulus.

Five of 9 cells that could initially be driven by noxious stimulus were activated more strongly by same
stimulus and even by tactile stimulus (pressure) following inflammation. In 2 cases neurons were
sensitized only to noxious stimulus whereas in another 2 cells that did not show enhanced responses to
noxious stimulus responses to light tactile stimulus (pressure) appeared after inflammation.

Of 16 LT cells tested 6 responded to squeeze while 4 showed the characteristics of WDR cell
following inflammation. No modification in responsiveness was recognized in 3 cells whereas response
to only brush was enhanced in another 3 neurons.

Following carrageenin injection responses of LT cell to bradykinin or K+ were not altered whereas
those of WOR neurons to bradykinin or K+ were suppressed in 22.29, and 33.39 of cases, respective-
ly. In two of 8 activity of HT cells were inhibited by bradykinin while in five of 8 responsiveness to K*
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were rather enhanced by inflammation. In the rest inflammation was ineffective.

In inflammation-induced animal the receptive field of LT cell was not changed whereas those of
WDR cell and HT cell were tremendously expanded.

The enhanced responses of WDR neurons to mechanical stimuli resulted from inflammation were

suppressed by intravenously injected indomethacin and clonidine suggesting that postaglandin is

involved in inflammation-induced sensitization of these cells. The involvement of peripheral and central

mechanisms in the modification in responsiveness of dorsal horn cells in the carrageenin-induced

inflammation was discussed.

Key Words: Dorsal horn cell, Carrageenin-induced inflammation, Bradykinin, Potassium, In-

domethacin, Clonidine
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Time course of modification in responsiveness
of cat wide dynamic range cells to the mechani-
cal stimuli during carrageenin-induced inflam-
mation.
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Madification in the responsiveness of wide dynamic range cell to mechanical stimuli following carrageenin-

induced inflammation. BR: Brush, PR: Pressure, SQ: Squeeze. Each mechanical stimulus was applied for 10

sec. Bin time was 500 msec. Al, Bl & Cl: 3 control responses of wide dynamic range cells to mechanical

stimuli. A2, B2 & C2: Changes in response pattern of wide dynamic range cells after CARG-induced

cutaneous inflarnmation.
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Response of high threshold cells to mechanial stimuli in the cat with carrageenin-induced inflammation.

Abbreviations and protocols are same as in Fig 2. Al, Bl & C1: 3 control responses of high threshold cells
to mechanical stimuli A2, B2 & C2: Changes in response pattern of high threshold cells after CARG-induced

cutaneous inflammation.
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Responses of low threshold cells to mechanical stimuli in the cat with cutaneous inflammation. Abbreviations

and protocols are same as in Fig 2. Al, Bl & Cl: 3 control responses of low threshold cells to mechanical
stimuli. A2, B2 & C2: Changes in response pattern of low threshold cells after CARG-induced cutaneous

inflammation.
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Effect of inflammation on the responses of wide dynamic range cells to intra-arterially administered brady-

kinin (20 4g). Abbreviations and protocols are same as in Fig 2. Al & Bl: 2 control responses of WDR cells
to mechanical stimuli. A2 & B2: Control responses of WDR cells to BK. A3 & B3: Changes in response pattern
of WDR cells to BK after CARG-induced cutaneous inflammation. Arrows indicate the time when BK was

administered
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Effect of inflammation on the responses of wide dynamic range cell to potassium (6 mg) in the cat.

Abbreviations and protocols are same as in Fig 2. Al & Bl: 2 control responses of WDR cells to mechanical
stimuli. A2 & B2: Control responses of WDR cells to K*. A3 & B3: Changes in response pattern of WDR cells
to K+ afier CARG-induced cutaneous inflammation. Arrows indicate the time when K* was administered
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Fig. 7. Peristimulus time histogram of the responses of high threshold cell to bradykinin (20 ug) before and after

carrageenin injection. Abbreviations and protocols are same as in Fig 2. A1 & Bl: Control responses of HT
cells to BK. A2 & B2: Control response of HT cells to BK A3 & B3: Changes in response pattern of HT cells
to BK after CARG-induced cutaneous inflammation. Arrows indicate the time when BK was administered.
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Peristimulus time histogram of the responses of high threshold cell to potassium (6 mg) before and after

carrageenin injection. Abbreviations and protocols are same as in Fig 2. A1 & Bl: 2 control responses of HT
cells to mechanical stimuli. A2 & B2: Control responses of HT cells to K*. A3 & B3: Changes in response
pattern of HT cells to K* afier CARG-induced cutaneous inflammation. Arrows indicate the time when K*

was administered
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Responses of low threshold cells to bradykinin (20 4g) and potassium (6 mg) before and after induction of

inflammation. Abbreviations and protocols are same as in Fig 2. A1 & B1: 2 control responses of LT cells to
mechanical stimuli. A2 & B2: Conurol responses of LT cells to BK and K*, respectively. A3 & B3: Changes
in response pattern of LT cells to BK and K* respectively after CARG-induced cutaneous inflammation.
Arrows indicate the time when BK and K+ were administered
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Fig. 10. Expansion of receptive field of wide dynamic range cells and high threshold cells after the induction of
cutaneous iflammation with carrageenin in the cat. Abbreviations and protocols are same as in Fig 2. Al &
B1: 2 control responses of WDR & HT cells to mechanical stimuli. A2 & B2: Responses of WDR & HT cells
to mechanical stimulation of expanded receptive field produced by induction of cutaneous inflammation.
A3 & B3: Receptive fields of WDR and HT cells respectively. Hatched area: original receptive field before
induction of inflammation. Cross-hatched area: expanded receptive field after induction of inflammation.
Black dot: an area where CARG was administered subctaneously.
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the cat with inflammation. Abbreviations and
protocols are same as in Fig 2. A: Control
responses of WDR cell to mechanical stimuli
B: Changes in responses of WDR cell to
mechanical stimuli after CARG-induced
cutaneous inflammation. C: Inhibition of
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WDR cell to mechanical stimuli by intra-
venous administration of clonidine (50 pg/kg).
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