
Yonsei Med J   http://www.eymj.org   Volume 55   Number 6   November 2014 1631

Epidural Dexamethasone Decreased Inflammatory Hyperalgesia 
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Purpose: The aim of this study was to investigate the effect of epidural dexametha-
sone on analgesia and cytosolic phospholipase A2 (cPLA2) expression in the spinal 
cord in a rat formalin test. Materials and Methods: Epidural dexamethasone injec-
tion was performed to Sprague-Dawley rats with a 25 gauge needle under fluorosco-
py. Following the epidural injection, a formalin induced pain behavior test was per-
formed. Next, the spinal cords corresponding to L4 dorsal root ganglion was 
extracted to observe the cPLA2 expression. Results: There were no differences in 
pain response during phase I among the groups. The phase II pain response in 300 
μg of epidural dexamethasone group decreased as compared to control, 30 μg of epi-
dural dexamethasone, 100 μg of epidural dexamethasone, and 300 μg of systemic 
dexamethasone groups. The expression of cPLA2 decreased in Rexed laminae I‒II in 
300 μg of the epidural dexamethasone group compared with the ones in the control 
group. Conclusion: Taken together, these results suggest that 300 μg of epidural 
dexamethasone has an attenuating effect on the peripheral inflammatory tissue injury 
induced hyperalgesia and this effect is mediated through the inhibition of intraspinal 
cPLA2 expression and the primary site of action is the laminae I‒II of the spinal cord.

Key Words:   Cytosolic phospholipase A2, dexamethasone, epidural injections, for-
malin test

INTRODUCTION

Managing postoperative pain relieves suffering and leads to earlier mobilization, 
shortened hospital stay, reduced hospital costs, and increased patient satisfaction.1 
Various adjuvants have been used to enhance analgesia, prolong the analgesic du-
ration, and reduce opioid requirement and their side effects. Effective postopera-
tive pain management involves a multimodal approach and the use of various 
drugs with different mechanisms of action. 

Tissue injury and inflammation cause activation of cytosolic phospholipase A2 
(cPLA2) which yields the release of arachidonic acids from intracellular membrane 
phospholipids.2 The released arachidonic acids are processed by cyclooxygenase 
to generate eicosanoids including prostaglandins, thromboxanes, prostacyclins, and 
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in Korea University (Approval No. KUIACUC-2011-154). 
Male Sprague-Dawley rats (Central Laboratory Animal, 
Seoul, Korea) weighing 250‒300 g were used in the experi-
ments. All study protocols were performed using conduct 
guidelines established by the National Academy of Scienc-
es’ Institute for Laboratory Animal Research. Before the 
experiments, the animals were given unlimited access to 
food and water. The room lights were maintained on a 
light-dark cycle of 12 hour periods. Room temperature was 
maintained at 24‒26°C. 

Epidural drug injection
The animals were anesthetized in a transparent acryl box 
with 5% sevoflurane and oxygen flow. Anesthesia was main-
tained with a 2% sevoflurane mask during the epidural pro-
cedure. To enlarge the lumbar interlaminar space, a 2.5 inch 
elastic band roll was used as an abdomen pillow. We per-
formed the epidural drug injection with 25 gauge Quincke-
type needle (Kovax-Needle®, Korea Vaccine Co., Seoul, Ko-
rea) under fluoroscopic guidance with C-arm apparatus 
(Ziehm Exposcop 8000, Ziehm Imaging, Hesse, Germany). 
The needle was bent to the symmetrical direction of the 
bevel (about 30 degree at the needle hub) to identify the di-
rection of the needle bevel (Fig. 1). The needle was inserted 
percutaneously into the L5/6 or L6/S1 interlaminar space 
(Fig. 2A). After contact with the dense ligamentum flavum, 
we rotated the direction of the needle so that the bevel be-
came parallel with that of dura mater (Fig. 2B). We cau-
tiously advanced the needle to the epidural space with the 
loss of resistance technique with saline in a 1 mL dispos-
able plastic syringe (Kovax-Syringe®, Korea Vaccine Co., 
Seoul, Korea) (Fig. 2C) and confirmed whether the needle 
tip is in the epidural space using contrast dye (Fig. 2D). The 
entire lumbar and lower thoracic epidural space was filled 
with 0.2 mL of contrast dye (Fig. 2E), which is identical to 
the volume of epidural drugs used in our study. After the 
epidural injection, the contrast dye was washed out (Fig. 
2F). Anteroposterior and lateral radiographs after contrast 
dye injection were obtained to confirm the extent and dis-
persal pattern within the epidural space (Fig. 3).

The animals were tested before and after epidural drug in-
jection using placing and stepping response, righting reflex, 
and observation of posture and gait.14 To avoid any uninten-
tional or undetectable intrathecal injection or neural damage 
caused by the procedure, we excluded rats that exhibited ab-
normalities in righting response, placing or stepping, gait or 
posture. Also, we excluded rats that exhibited sudden move-

leukotrienes. Glucocorticoids have anti-inflammatory effects 
arising from the inhibition of cPLA2 expression and inhibi-
tion of NF-κB mediated transcription of various cytokines in 
the injured tissues.3,4 An epidural steroid injection is used 
for the treatment of patients with spinal stenosis and disc 
herniation to reduce the local inflammation and edema 
around the nerve roots or spinal cord.5 

Also, peripheral tissue injury could activate the function of 
cPLA2 in the spinal cord. Noxious peripheral stimulation 
causes a release of inflammatory mediators and sustains acti-
vation of the nociceptive afferent fiber. Sustained activity of 
the afferent fiber causes an increased release of neurotrans-
mitters including glutamate, substance P, and calcitonin gene 
related peptide in the spinal cord dorsal horn.6 These released 
neurotransmitters interact with N-methyl-D-aspartate and 
neurokinin receptor and lead to an increase of the intracellu-
lar calcium ion concentration.7 The increased intracellular 
calcium ion subsequently activates cPLA2 expression.8 Acti-
vated cPLA2 results arachidonic acid from phospholipids 
and resulted arachidonic acid yields prostaglandin synthesis 
in the spinal cord those are related to peripheral tissue inju-
ry induced hyperalgesia.9,10

Recently, several groups have reported the analgesic ef-
fect of preoperative epidural dexamethasone treatment on 
postoperative pain.11-13 However, the mechanism involved 
in the analgesic effect as a result of epidural dexamethasone 
in the peripheral tissue injury has not been examined. We 
hypothesized that the treatment with epidural dexametha-
sone could inhibit the expression of cPLA2 in the spinal 
cord, and it may lead to a reduction in the hyperalgesia pro-
duced from the peripheral tissue injury. 

Therefore, the aim of present study was to examine: 1) the 
analgesic effect of epidural dexamethasone at different dos-
es, and 2) the effect of epidural dexamethasone on cPLA2 
expression in the spinal cord in a rat formalin test.

MATERIALS AND METHODS

Animals
The experiments within our study were approved in accor-
dance with the Institutional Animal Care and Use Committee 

Fig. 1. Schematic diagram of the bent needle.
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acryl box and was observed for pain behaviors. Flinching 
was defined as a rapid and brief withdrawal or flexing of the 
injected paw. We counted the number of flinches as pain be-
haviors and recorded the totals in five minute intervals up to 

ment of the hind paw or tail during the procedure.

Pain behavior test
The six experimental groups were as followings (n=10 per 
group). The control group remained with no epidural inter-
vention. The vehicle group received an epidural treatment 
with the 0.2 mL of normal saline into the epidural space. 
Epidural dexamethasone (dexamethasone crystalline, Sig-
ma-Aldrich Co., St. Louis, MO, USA) was given as a 30 μg, 
100 μg, or 300 μg doses in D30, D100, and D300 groups re-
spectively. For injections into the epidural dexamethasone 
groups, we prepared dexamethasone solutions as 0.15, 0.5, 
and 1.5 μg/μL concentrations and injected 0.2 mL into each 
group. To identify whether effects are peripheral or spinal 
cord mediated, we gave 300 μg of intraperitoneal dexa-
methasone to the S300 group. 

A half hour following the epidural treatment, 50 μL of 
2% formalin solution (37% formaldehyde, Sigma-Aldrich 
Co., St. Louis, MO, USA) was injected subcutaneously into 
the dorsal surface of the right hind paw using a 26 gauge nee-
dle. After formalin injection, the rat was put in a transparent 
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Fig. 2. Confirmation of an epidural injection using contrast dye under fluoroscopic guidance. (A) The needle was directed to the ligamentum flavum. (B) The 
bevel of the needle was turned parallel to the dura. (C) The needle approached the epidural space using the loss of resistance technique. (D) Contrast dye 
(arrows) was injected to confirm the position of the needle. (E) The epidural space was filled with contrast dye (arrows). (F) After the epidural drug injection, 
the contrast dye was washed out.

A B C
Fig. 3. Anteroposterior (A) and lateral (B) radiographs after contrast dye in-
jection. The needle was positioned centrally within the dorsal epidural 
space. The contrast material was seen circumferentially within the epidur-
al space and along the proximal nerve sheaths (arrows). (C) Schematic 
representation of lateral radiograph depicts needle placement and orienta-
tion relative to structures. ES, epidural space; IT, intrathecal space; LF, liga-
mentum flavum; S, spinous process; VB, vertebral body.
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game, CA, USA)/0.3% Triton X-100/PBS, and followed by 
an additional PBS rinse. The reaction on tissue sections was 
visualized by washing with 2.5 mol/L Acetate buffer (pH 
5.0) and 0.2% 3-amino-9-ethylcarbazole (AEC) in N,N-di-
methylformamide, and catalyzing of AEC with 3% H2O2 
and AEC/Acetate for 10 minutes. The AEC chromogen had 
been changed to red color. Next, the tissue sections were 
counterstained with hematoxylin for 2 seconds and rinsed 
in gently running tap water for 5 minutes. Tissue sections 
were mounted with glycerol jelly and coverslipped for mi-
croscopic observation. Images were taken at 40× and 400× 
magnifications and with a microscope (Olympus BX51 Re-
search Microscope, Olympus, Tokyo, Japan) and camera 
(Olympus DP72 Cooled Camera, Olympus, Tokyo, Japan). 

To determine which part of the spinal cord dorsal horn 
was involved in cPLA2 expression, five sections from each 
rat were randomly selected and we analyzed the images 
with image quantification program (ImageJ, National Insti-
tutes of Health, Bethesda, MD, USA).18 The threshold was 
selected at the stained cytoplasmic spots that had reacted 
with the anti-cPLA2 antibody. We established antibody spe-
cific immunoreactivity (ASI) as the area exhibited a stron-
ger intensity than the threshold, and compared the ASI in 
three Rexed laminae levels (I‒II, III‒IV, V‒VI) among the 
naive, control, and D300 groups.

Statistics
The numbers of flinches were expressed as mean±standard 
error of mean (SEM), and areas of ASI were expressed as 
median and interquartile range (25% and 75% of IQR). Sta-
tistical analysis was performed using SPSS program (SPSS 
18.0, SPSS Inc., Chicago, IL, USA). One way analysis of 
variance followed by Dunnett post-hoc test was used for pain 
behavior comparisons, and Kruskal-Wallis test followed by 
Mann-Whitney post-hoc test for ASI comparison. p values 
less than 0.05 were considered statistically significant.  

 

RESULTS
 

Pain behavior test   
Results demonstrated that rats exhibited a biphasic response 
to pain. The phase I pain response lasted for first 10 minutes, 
and after a subsequent late phase II pain response appeared 
and persisted up to 60 minutes. There were no differences in 
phase I pain response in all groups. There was no difference 
in phase I and II pain response between the control and D30 

one hour.15,16 The total sum of flinches during the initial 10 
minutes (phase I: 0‒10 min) and following 50 minutes 
(phase II: 11‒60 min) was calculated. Formalin induced 
pain behavior was assessed by one observer who did not 
know the type of groups.

Immunohistochemistry
The cPLA2 expression in the spinal cord an hour after the 
pain behavior test in the naive (no epidural intervention and 
no formalin test), control (no epidural intervention with for-
malin test), and D300 (epidural dexamethasone 300 μg with 
formalin test) groups were compared (n=10 per group). Ani-
mals were sacrificed an hour after the pain behavior test us-
ing ketamine 50 mg/kg and xylazine 5 mg/kg given intra-
peritoneally and 300‒400 mL of phosphate buffer saline 
(PBS) was perfused from the left ventricle and drained to 
the right atrium. Next, we fixed the rat tissue with a 4% 
paraformaldehyde/PBS solution and harvested the spinal 
cord section corresponding to the L4 nerve root that inner-
vates the hind paw dorsum through muscle dissection and 
laminectomy.

After fixation of the extracted cord segment with 4% para-
formaldehyde/PBS for 24 hours, the tissue was sectioned 
into 30‒40 μm thickness using a sliding microtome (Leica 
SM2010®, Leica, Wetzlar, Germany). To remove traces of 
fixatives, sliced tissue sections were washed with PBS in a 
24-well plate (24-well Cell Culture Plate, Becton Dickinson 
and Company, Sparks, MD, USA) in a floating state. To 
block nonspecific binding of antibodies, tissue sections were 
pre-incubated with 10% normal goat serum (normal goat se-
rum, Vector Laboratories, Inc., Burlingame, CA, USA) for 
an hour on a shaker (150 rpm, 4°C). Primary antibody reac-
tion of the tissue sections was performed with a 1:500 dilu-
tion of rabbit anti-cPLA2 antibody (LS-C17270, LifeSpan 
BioSciences Inc., Seattle, WA, USA) for 48 hours. Optimal 
antibody concentrations were determined following proto-
cols from a previously published report as well as prelimi-
nary experiments.9,17 Following the primary antibody incu-
bation, tissue sections were permeabilized and rinsed three 
times using 0.5 M PBS/0.3% Triton X-100/ in 1% goat se-
rum. The secondary antibody reaction was performed using a 
0.5% biotinylated anti-rabbit IgG antibody (BA-1000, Vector 
Laboratories, Inc., Burlingame, CA, USA)/0.3% Triton 
X-100/0.5 M PBS, and incubated for one hour. Following 
incubation, the tissue sections were reacted for one hour 
with PBS and a 0.5% avidin-biotin peroxidase complex (av-
idin/biotin blocking kit, Vector Laboratories, Inc., Burlin-
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laminae I‒II were similar to that of naive group; however, 
the cPLA2 expressions in the laminar III‒IV and V‒VI 
were similar to that of control group (Fig. 6C). Fig. 6D, E, 
and F are the 10× magnified image of each quadrangle in 
naive, control, and D300 groups. The naive and D300 
groups showed dimmer staining of the cPLA2 as compared 
to control group in laminae I‒II (Fig. 6D, E, and F). 

Quantitative analysis of our resulting images using Im-
ageJ demonstrated that the ASI of the laminae I‒II in D300 
and naive groups were significantly decreased in comparison 
to control group (*p<0.001 vs. naive, †p<0.001 vs. D300) 
(Fig. 7). However, the ASI of the laminae III‒IV and V‒VI 
in control and D300 groups were significantly increased in 
comparison to naive group (*p<0.001 vs. naive) (Fig. 7). 

DISCUSSION

We observed a selective dose-dependent decrease in the 

groups (Fig. 4). However, the phase II pain response of D100 
and D300 groups demonstrated a significant decrease as 
compared to control and D30 groups (*p<0.005 vs. control, 
†p<0.005 vs. D30) (Fig. 4). The phase II pain response of 
D300 group showed a significant decrease compared to 
D100 group (‡p<0.05 vs. D100) (Fig. 4).

The S300 group did not show any difference in pain re-
sponse when compared to control and vehicle groups (Fig. 
5). However the phase II pain response of D300 group sig-
nificantly decreased when compared to vehicle and S300 
groups (†p<0.001 vs. vehicle, ‡p<0.005 vs. S300) (Fig. 5).

Immunohistochemistry
We observed cytoplasmic staining for cPLA2 in the I‒VI 
layers of Rexed laminae in naive, control, and D300 groups 
at 40× and 400× magnifications (Fig. 6). In contrast to na-
ive group, the cPLA2 expressions were observed clearly 
throughout the entire Rexed laminae in control group (Fig. 
6A and B). In D300 group, the cPLA2 expressions in the 

Fig. 4. Dose-dependent response of epidural dexamethasone on formalin induced pain behaviors. (A) Time course of pain behaviors. The numbers of flinch-
es were used as an index of pain response. (B) Bar graphs show the total sum of flinches during phase I (0–10 min) and phase II (11–60 min). *p<0.005 vs. 
control, †p<0.005 vs. D30, ‡p<0.05 vs. D100. Symbols and error bars represent the mean±SEM (n=10). SEM, standard error of mean.

Fig. 5. Effect of epidural and systemic dexamethasone on formalin induced pain behaviors. (A) Time course of pain behaviors. The numbers of flinches were 
used as an index of pain response. (B) Bar graphs show the total sum of flinches during phase I (0–10 min) and phase II (11–60 min). *p<0.001 vs. control, †p< 
0.001 vs. vehicle, ‡p<0.005 vs. S300. Symbols and error bars represent the mean±SEM (n=10). SEM, standard error of mean.
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dexamethasone inhibited cPLA2 expression in the laminae 
I‒II of the spinal cord. These findings support our hypothe-
sis that the epidural dexamethasone inhibits the expression 
of intraspinal cPLA2 and results in a decrease of hyperalge-
sia produced from the peripheral inflammatory tissue injury.

Injection in a rat with formalin causes a typical biphasic 
pain response. The phase I pain response occurs by primary 
afferent fiber activation due to the peripheral noxious stimu-
lation. The progression of peripheral inflammatory reaction 
sustains the C fiber activity and results functional change in 
the spinal cord dorsal horn and produces hyperexcitability 
which affects the phase II pain response.19 This pain model 
has been used as an experimental model of central sensitiza-
tion to pain and recommended as a useful technique for 
evaluating the analgesic effects of various agents.15,16,19 

To the best of our knowledge, this is the first report showed 
that epidural dexamethasone influences the intraspinal cPLA2 
expression in laminae I‒II after a peripheral tissue injury. 
Spinal disposition of opioids after epidural administration 
has been studied, and the mechanism is explained as diffu-
sion.20,21 Although, the effect of epidurally administered ste-

phase II pain response in the epidural dexamethasone group 
and our results demonstrating that this decrease was not ob-
served in the control and systemic dexamethasone groups. 
Also, we found that the administration of 300 μg of epidural 

A

D

B

E

C

F
Fig. 6. Microscopic view of cytoplasmic staining for cPLA2 in the ipsilateral spinal cord dorsal horn. Three sections shown within the dotted lines represent-
ed the ipsilateral Rexed laminae I–II, III–IV, V–VI each. 40× magnified image of dorsal horn in naive (A), control (B), and D300 groups (C). (D, E, and F) are the 
10× magnified image of each quadrangle in naive (A), control (B), and D300 groups (C). Scale bar=100 μm (A, B, and C). cPLA2, cytosolic phospholipase A2 
(arrows).

Fig. 7. The area of ASI of the ipsilateral Rexed laminae I-II analyzed by 
ImageJ. Data are expressed as box (median and 25% and 75% IQR) and 
whisker (maximum and minimum) plots. *p<0.001 vs. naive, †p<0.001 vs. 
D300. ASI, anti-cytosolic phospholipase A2 antibody specific immunoreaci-
tivity (n=10).
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glandin E2 release, and group IVA cPLA2 expression in the 
spinal cord.9,28 Annexin A1 has been reported that modulat-
ing nociceptive processing at the spinal level, by reducing 
synthesis of prostaglandin E2 by modulating cPLA2 in a 
mouse.10 This annexin A1 is the second messenger that me-
diates the anti-inflammatory actions of dexamethasone.29 
These reports are consistent with our results that the inhibi-
tion of cPLA2 in the spinal cord with epidural dexametha-
sone was accompanied by a decrease in peripheral inflam-
matory tissue injury induced hyperalgesia. 

In our experiments, there was no effect of epidural dexa-
methasone on phase I pain response. It means that the epidu-
ral dexamethasone does not have the direct effect on acute 
afferent fiber nociceptive processing. It is same as the result 
of behavior test that inhibition of intraspinal group IVA 
cPLA2 had no effect on acute pain sensation during phase I, 
but alleviated the formalin induced pain response during 
phase II.9,28 Same as our results, Abram, et al.14 reported that 
repeated intrathecal administration of 250 μg of triamcino-
lone reduced phase II pain response, but had no effect on 
phase I pain response in a rat formalin test.

In our experiments, 300 μg of epidural dexamethasone re-
duced the phase II pain response, but 300 μg of intraperito-
neal dexamethasone did not. This suggests that the dose of 
300 μg of dexamethasone was sufficient to block the pain 
response via the epidural administration, but not via the 
systemic administration. It means that the analgesic effect 
of dexamethasone in our experiment mainly comes from 
the spinal cord mediated, not from the peripheral tissue me-
diated.

As no previous experiment has evaluated the efficacy of 
epidural dexamethasone in a rat, we chose the dose of 30 μg 
in D30 group which is comparable to 5 mg to human when 
the dose and weight of the subjects are compared.11-13 Also, 
we used two higher doses of 100 μg and 300 μg of epidural 
dexamethasone, because the body surface area of human is 
larger than that of rat.30 We observed the dose-dependent de-
crease in phase II pain response as epidural dexamethasone 
dose increases from 30 μg to 100 μg and 300 μg. Although 
it is not reasonable to determine the clinical dose by scaling 
the body weight between the rat and human, our results im-
ply that a higher dose of epidural dexamethasone might in-
duce superior analgesia in the human clinical settings. 
However, potential complications including immune-sup-
pression and issues with wound healing problem will need 
to be considered when determining the dose of epidural 
dexamethasone.

roid on the spinal cord has not been well studied, Hayashi, 
et al.22 showed that the epidural steroid treatment decreased 
hyperalgesia and decreased the staining intensity of sub-
stance-P and calcitonin gene related peptide in laminar I 
and II in a rat model of radiculopathy. Rexed laminae I‒II is 
a superficial layer of the spinal cord dorsal horn that re-
ceives projections from the afferent fibers.23 Dexametha-
sone in the epidural space could diffuse more easily into the 
superficial layers than into the deep layers of the spinal 
cord. In our experiments, 300 μg of epidural dexametha-
sone inhibited expression of cPLA2 in the laminae I‒II. 
However, cPLA2 expression in the control group was ob-
served throughout the entire Rexed laminae. This suggests 
that the main site of action in the spinal cord of epidurally 
administered dexamethasone is laminae I‒II. 

Nociceptive primary A-delta fibers synapse in laminae I‒
II and V, and primary C fibers synapse in laminae I‒II.23 In 
a rat formalin test, the functional changes in the dorsal horn 
neurons were initiated by C fiber activation.19 In a rat with 
complete Freund’s adjuvant (CFA) induced inflammation, 
A-beta fibers sprout into the substantia gelatinosa (laminae 
II) from their original location (laminae III‒V) and contrib-
ute to the development of secondary hyperalgesia and allo-
dynia.24 Laminae I‒II has been established as the location 
for expression of c-fos (known as a pain marker protein) as 
a direct result of formalin injection or thermal stimulation 
in a rat.25 Extracellular signal-regulated kinase (ERK) is 
normally activated by high-threshold noxious stimulation 
and mediates mechanical allodynia and spreading of pain 
after inflammation. However, CFA induced inflammation 
in a rat, the light touch induced ERK in laminae I‒II and 
caused allodynia.26 These reports suggest that the laminae 
I‒II is an important area where sensitization occurs, and 
emphasize the significance of inhibition of cPLA2 expres-
sion in laminae I‒II in our experiment.

Among the PLA2 isoforms, recent studies have focused 
on the group IV calcium-dependent cytosolic cPLA2, the 
group II small molecule secretory sPLA2, and the group VI 
calcium-independent iPLA2.27 The enzyme cPLA2 is ubiq-
uitously present in most mammalian cells and tissues. The 
cPLA2 in the spinal cord is considered as an important me-
diator of hyperalgesia after tissue injury and inflammation. 
Under normal conditions, intraspinal cPLA2 maintains nor-
mal cellular function. However, under pathologic conditions, 
it accumulates prostaglandins and induces central sensitiza-
tion.10,17 In a rat formalin test, intrathecally administered 
cPLA2 antagonist decreased phase II pain response, prosta-
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To the best of our knowledge, this is the first study using 
an epidural drug injection in rats without any operative pro-
cedure. Kim, et al.31 used epidurography to confirm whether 
the surgically inserted epidural catheter was correctly posi-
tioned. In our study, it was possible to inject the target drug 
into the epidural space correctly using fluoroscopic guidance 
and confirmation. Previous studies of epidural medications 
in rats have been done by epidural catheter insertion which 
required surgical procedures.31,32 However, surgical inter-
vention promotes pain, thereby conflicting and interfering 
with the analysis of pain in the study. In our study, we could 
eliminate the effect of this unnecessary surgical interven-
tion using the injection technique described.

It has been reported that central sensitization contribute 
to postoperative pain and hyperalgesia.33,34 In this respect, 
epidural dexamethasone could be a rational method in man-
aging postoperative pain. To increase the effectiveness of 
epidural dexamethasone, it is considerable to combine with 
local anesthetics that can block primary afferent fiber activ-
ity, and analgesics that can act on the deep layers of the spi-
nal cord dorsal horn. 

In conclusion, the phase II pain response in 300 μg of 
epidural dexamethasone group decreased as compared to 
other groups. The expression of cPLA2 in Rexed laminae I‒
II in 300 μg of epidural dexamethasone group decreased as 
compared with the ones in control group. Taken together, 
these results suggest that 300 μg of epidural dexamethasone 
has an attenuating effect on the peripheral inflammatory tis-
sue injury induced hyperalgesia and the effect is mediated 
through the inhibition of cPLA2 and the primary site of ac-
tion is the laminae I‒II in the spinal cord.  
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