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Comparative Analysis of Serum Proteomes of Lumbar Intervertebral Disc Herniation
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Abstract: [Objective] To use proteomic analysis of blood samples to establish if there are serum proteins associated with
lumbar intervertebral disc herniation (LDH), which in addition, would elucidate the pathogenesis of LDH. [Methods] Ten LDH
patients with sciatica were selected as the experimental group. Two ml of blood was drawn from each of the 10 patienis in the
experimental group as well as from 10 normal volunteers which constituted the control group. Two-dimensional electrophoresis (2-
DE) of the blood samples was conducted, distinct protein spots were identified by matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry (MALDI-TOF MS) and six proteins associated with intervertebral disc herniation were detected. An
enzyme-linked-immunosorbent assay (ELISA) was developed to screen for these LDH proteins, and was tested on the serum of a
second test group of ten patients with LDH, and a second control group of 10 normal subjects.  [Results] The expression of 6
proteins on the dielectrophoretogram was found to be of significant association to the patients with LDH. The identities of these
LDH up-regulated proteins were; up-regulated apolipoprotein-L1 and two types of serum albumin precursor, and down-regulated
apolipoprotein M, tetranectin, and immunoglobulin light chain (IGL). Further ELISA confirmed that there were increased serum
levels of 4 out of the 6 proteins in the patients with sciatica due to LDH, which were of statistical difference compared with those
of normal subjects.  [Conclusion] These results imply that serum APO-L1, tetranectin, APO-M, and IGL maybe serve as
biomarkers for LDH, which would elucidate the pathogenesis of LDH.
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Fig.1 Human serum proteins separated on 2-DE gels

A: LDH patient; B: normal control. Total protein (300 pg) was loaded on the IPG strip (pH 4-7, non-linear) for IEF and separated in the

second dimension. The spots were silver—stained. Arrow showed 6 distinctly expressed protein spots.
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Table 1 MALDI-TOF-MS analysis of differentially expressed proteins in LDH and normal controls
Spot No.  Accession NO. Protein name m/u PI Protein Score  OD intensity in LDH
Al 645213 Apolipoprotein M 13 042.4 7.66 210 Decreased
A2 796167 IGL 14 669.1 6.27 207 Decreased
A3 384697 Serum albumin precursor 47 329.7 5.97 371 Increased
A4 745872 Serum albumin precursor 69 321.5 5.92 107 Increased
A5 9028 Tetranectin 22 552.3 5.52 307 Decreased
A6 514475 Apolipoprotein L1 43 900 5.84 234 Increased

PI: equipotential point; m: molecular mass

HE B) 28 58 H0RE S8 OV W B LG OE W A Y I (P
<0.05), M, Bl L1 7E A ) £ 58 H 0 B
HIMBFWELIER ANEEAE(P<0.01,%2),

‘2 MEMEEERYERE S ERXEAKNMAE QM
B WK 4E R
Table 2 ELISA result of the four proteins in LDH and

normal control (x£s, pmol/L)

Group Apol-1 TN APOM IGL
Patient 3.47 £ 0.11Y 5.69 £ 0.08% 0.25 + 0.042 1.82 + 0.03?
10.25+0.07 0.92+0.05 6.59 +0.07

Control None

1) compared with control group, P < 0.01; 2) compared with
control group, P<0.05
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