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ABSTRACT

Lumbar Disc Herniation (LDH) is a mechanical and biochemical process, wherein disc comes in contact with spinal nerves
causes compression, chemical irritation, inflammation and pain. Herniated disc tissue exhibits an inflammatory cellular
infiltration and elevated pro-inflammatory cytokines. We compared cytokine levels in patients with chronic low back pain
and in healthy subjects. Cytokine levels were measured using the enzyme-linked immunosorbent assay (ELISA) technique.
Thirty five patients with low back pain (G1) and 17 healthy controls (G2) were selected. The pain duration among the
herniated disc patients was 81 + 99 months (median 34.5) and the pain intensity as measured using the numerical rating scale
was 9.0 £ 1.7 (median 10). The location of the herniated intervertebral disc was at the L4-L5 levels in 60% of the patients and
at the L5-S1 levels in 40%. Pain was continuous in 87% of the subjects, with a daily frequency in 87%. Chronic low back
pain and disc herniation exhibited significantly higher levels of TNF-alpha and IL-6 compared with healthy controls. The
conclusion is that serum proteins are considerable molecular markers of patients that develop constant pain after disc
herniation.
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INTRODUCTION

Back ache is the main reason of disability
exerting enormous burden on patients and the financial
system. One of the most established disc pathologies that
results in lumbar radicular ache is disc herniation (DH),
defined so because of the displacement of intervertebral
disc (IVD) fabric past the normal margins of the disc.
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LDH involves collectively a mechanical and biochemical
process, wherein disc contacts with the spinal nerves
causing compression, chemical irritation, inflammation
and pain. Herniated disc tissue exhibits an inflammatory
cellular infiltration and elevated pro-inflammatory
cytokines,® that decrease during rest and raise in pain
during activity.> LDH can be categorized as protrusions,
extrusions, or sequestrations. Protrusions are wide-based
herniations in which the diameter at the base of the
herniation is wider than the diameter of the herniation in
the canal. Extrusions have a narrow base, with a large
herniation in the canal, and sequestrations are herniations
in which there is no continuity between the herniation and
the remaining intervertebral disc.

Normally, LDH has been associated with disruption of
the annulus fibrosus (AF), extrusion of the nucleus
pulposus (NP), and stimulation of nerve fibers, leading to
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pain. On the other hand, more recently, authors suggested
that disc herniation more frequently occurs in end plate
junction failure than AF rupture. Herniated discs are
found in 30-40% of asymptomatic people in imaging
diagnostic tools.*

When nucleus pulposus leakage into the spinal
canal after disc herniation may start immunological and
inflammatory responses close to the nerve-roots that
increase the activity in nociceptive pathways.’This
inflammatory influence has been attributed to an elevation
of interleukins (ILs), tumor necrosis factor (TNF), matrix
metalloproteinases (MMPs), nitric oxide (NO), and
prostaglandins (PGs) in or around the herniated disc.®

The aim of the present study is to investigate
cytokines that could be present at abnormal levels in the
blood and cerebrospinal fluid and include interleukin-8
(IL-8), interleukin-1 (IL-1), tumor necrosis factor-alpha
(TNF-alpha), interleukin-6 (IL-6) and soluble TNF
receptor (STNF-R), the inflammatory factors in the serum
of patients with persistent lumbar radicular pain after disc
herniation.

Material and Method:

This analytical cross-sectional study conducted with
35 consecutive patients with last three months of back
pain because of herniated disc disease. They were
selected from the orthopedic department at Swamy
Vivekananda Medical College Hospital and Research
Institute, Elayampalayam, Tiruchengode and got approval
from the institutional ethics committee. Informed consent
statement collected from all patients. They were
compared with 17 healthy controls (with age ranging from
20 to 60 years) from the hospital community, without any
previous history of back pain, who were used as controls.

The analysis was confirmed by means of magnetic
resonance imaging (MRI) or computed tomography (CT)
imaging of the spine for all the patients. Their pain
severity had to be > 5 points on a numerical rating scale
(NRS), which ranged from zero (no pain) to 10 (worst
imaginable pain) in this study. Psychiatric disorders,
systemic or inflammatory diseases, histories of allergy,
presence of motor deficits, histories of blood dyscrasia,
pregnancy, active infection, tumors, use of analgesic
drugs during the preceding week, or inability to come to
the hospital for evaluation were exclusion criteria in this
study. All patients underwent standard history taking and
physical examination and neurological findings of sensory
and motor deficits and reflex dysfunction and the straight
leg-raising test were also evaluated by means of clinical
examination. All the data were registered to facilitate
statistical analysis.

In this study, the sample size calculation was based on
different studies in the literature (between 10 and 35
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patients) and on the fact that normal individuals do not
present circulating proinflammatory serum cytokines.
Plasma was isolated by Ficoll density gradient
centrifugation for 20 min at 800 g in Greiner Leucosep
tubes.

Multiplex ELISA assay

The concentration of eight cytokines was
analyzed in human plasma from patients with chronic
back pain (n=35) and age matched pain-free healthy
controls (n=30), by Bio-Plex Pro Cytokine Chemokine
and Growth Factor Assay (Bio-Rad Laboratories AG,
Cressier, Switzerland). Data were collected and analyzed
using a Bio-Rad Bio-Plex 200 instrument equipped with
Bio-Plex Manager software (Bio-Rad). We measured the
concentrations of (IL)-2, IL-4, IL-6, 1L-10, granulocyte
colony stimulating factor (G-CSF), granulocyte-
macrophage colony-stimulating factor (GM-CSF), MCP1,
and TNF-a.

Quantitative ELISA assays

Quantitative determination of CXCL6, IL-1,
CCL5, and stromal cell-derived factor 1 alpha (CXCL12)
(Quantikine ELISA kits — R&D Systems, Abingdon, UK)
in human plasma of patients with chronic back pain
(n=35) and age matched pain-free healthy controls (n=17)
was done with a DTX 880 Multiplex reader (Beckman
Coulter, Nyon, Switzerland). Experiments were
performed according to the respective manufacturer’s
protocols.

The variables did not present a normal
distribution, and therefore nonparametric tests were used.
The cytokine levels were compared between the study and
control groups using the Mann-Whitney test. The
Spearman coefficient was used to determine the
relationship between cytokines and continuous variables.
The chi-square or Fisher exact test was used when
necessary, to test differences between proportions. The
Statistical Package for the Social Sciences (SPSS)
statistical software (version 10.0, SPSS Inc., Chicago,
Illinois, US) was used for data analysis, and statistical
significance was determined as P values < 0.05.

Results:

Thirty-five patients were enrolled in the study:
The pain duration among the herniated disc patients was
81 = 99 months (median 34.5) and the pain intensity as
measured using the numerical rating scale was 9.0 £ 1.7
(median 10). The location of the herniated intervertebral
disc was at the L4-L5 levels in 65% of the patients and at
the L5-S1 levels in 40%. Pain was continuous in 87% of
the subjects, with a daily frequency in 87%.
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Table: 1 Patients’ characteristics

Gender Age Weight Height
Group 1(35) Male -22 45.8+9.0 69.7+£9.0 165.1+9.1
Female-13
Group II(Controls 17) Male -11 37.5%4.9 62.3+6.8 163.3+6.7
Female-6
0.8330 0.1793 0.4860 0.93

62% were men. The mean age was 45.8 + 9.0 years (median 43.0); the mean weight was 69.7 + 9.0 kg (median 65.8);

and the mean height was 165.1 + 9.1 cm (median 167.0)

Table: 2 Neurological findings in the group of patients with herniated disc (G1; n = 35)

Reduced muscle strength 5(14.2%)
Hypoesthesia 15(43%)
Positive straight-leg raise test 9(26%)
Hyporeflexia 6(17%)

The neurological findings were: a positive straight-leg-raise test (26%6); hyporeflexia (17%0); hypoesthesia (43%o); and

reduced muscle strength (14.2%)

Table: 3 Serum cytokine levels in herniated disc patients (G1) and controls (G2)

Pg/ml G1(35) G2(17) P

IL-beta 0.6+0.3 0.6-0.1 1
IL-6 5.1+3.0 0.9-05 0.01
TNF-alpha 6.4+2.3 1.8-0.7 0.01
STNF-R 582+36 59150 0.89

Serum levels of TNF-alpha and IL-6 were statistically
higher in G1 (P < 0.05). There were no differences in I1L-1
beta or sSTNF-R levels between the groups (P > 0.05),
according to the Mann-Whitney test.

The correlation coefficients between serum
levels of TNF-alpha or IL-6 and pain intensity were,
respectively, rs = 0.29, P = 0.19; rs = 0.35, P = 0.15; and
in relation to duration of pain complaints were,
respectively, rs = 0.07, P = 0.87; rs = 0.10, P = 0.64.
There was also no correlation between the levels of
proinflammatory cytokines and clinical parameters like
age, weight and height (P > 0.05).

Discussion:

The purpose of this study was to assess the
relationship between systemic ranges of inflammatory
mediators and IVD herniation, to pick out the effects of
herniation severity, pain intensity and period of signs and
symptoms. The present study demonstrates that people
with herniated lumbar intervertebral disc disease have
increased serum levels of TNF-alpha and IL-6, compared
with healthy controls.

The increase in serum IL-6 levels in individuals
with an ongoing history of sciatic pain following
discectomy have already been reported by Geiss A et al .’
There is no such elevation has been found in subjects with
disc herniation and sciatica in Brisby H, et al study.®
Proinflammatory cytokines show circadian rhythms and
variations in peripheral blood, and the differences can
potentially be related to the following factors:
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1) The time of the day at which the blood samples had
been drawn, based on a have a look at that proven
that IL-6 concentrations peaked within the night.

2) IL-6 is a cytokine that increases in concentration in
response to stressful conditions and may be affected
by any emotional changes or symptom
amplification.’

3) Cytokines may be released in a time-ordered
sequence.™

4) When an interleukin binds to its functional receptor,
the complex is internalised.**

5) Cytokines are also potent stimulators of the
hypothalamic-pituitary-adrenal ~ (HPA) axis, a
dysfunctional HPA axis response happening in some
patients may result in elevated serum cytokine levels.

A recent study has demonstrated that inter
vertebral disc cells may produce TNF-alpha and IL-1 beta
immediately after the onset of disc herniation and these
findings correlated with Nygaard et al. This study
indicated that dissimilar types of disc herniation have
different inflammatory properties.*?

Koch et al.*® showed that rising serum levels of
proinflammatory cytokines such as IL-1 beta, IL-2, IL-6,
interferon-gamma [IFN-gamma] and TNF-alpha
associated with increasing pain intensity in patients with
chronic pain which is correlated with present study.

High levels of proinflammatory cytokines had
been pronounced in inflammatory and infectious
sicknesses and can be correlated with disorder severity,**
in this study. We did not find any other infection that
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would provide an explanation for the excessive degrees of
proinflammatory cytokines. On the other hand, our study
group is small and, therefore, confounding factors
couldn't be considered. Moreover, little is known
concerning immune factors' effect on herniated discs pain.
If the proinflammatory circulating cytokines are
mediators of pain and neuropathological modifications in
those sensory neurons, their inhibition constitutes an
alternative to surgical remedy. This could lower the costs
and postoperative complications.

can be an interesting field of research. Thus, in addition,
studies are wanted to clarify which of these methods are
amenable to remedy and to decide the sensitivity and
specificity of those observations for facilitating diagnoses,
sickness monitoring, and prognoses.*®

Conclusion:

Chronic low back pain and disc herniation
exhibited significantly higher levels of TNF-alpha and IL-
6 compared with healthy controls. We conclude that
serum proteins possibly are considerable molecular

The  opportunities  for  pharmacological
interventions targeting the neuro inflammatory and
neuroimmune additives of various pathological conditions

markers of patients that develop constant pain after disc
herniation.
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