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Rats were anesthetized at time point of 2 h with pento-
barbital sodium (60 mg/kg body weight) and perfused
intracardially with 200 ml of sterile saline, followed by
400 ml of fixative containing 4% paraformaldehyde in
0.1 M phosphate buffer (PB; pH 7.4). The lumbar spinal
cord was dissected and post-fixed in the same fixative for
12 hours at 4°C and then cryoprotected in 0.1 M PB
containing 30% sucrose until the tissue sank to the bottom
of the container. Frozen serial coronal sections (14 � m in
thickness) were cut with a Microm cryostat (HM 525) and
mounted on gelatin-coated glass slides. Nonspecific bind-
ing was blocked by incubation with 5% normal horse
serum (S2000; Vector Laboratories, CA) in PBS with 0.3%
Triton X-100.

For double labeling of p-mTOR/p-p70 S6K/p-4E-BP1
with NeuN/GFAP/Iba-1, L5 spinal cord sections were in-
cubated for 48 h at 4°C with a mixture of rabbit mono-
clonal anti-p-mTOR (Ser2448 49F9, 1:200; #2976; Cell
Signaling Technology, MA [38])/rabbit polyclonal anti-
p-p70 S6K (Thr421/Ser424, 1:50; sc-7984-R; Santa Cruz,
CA)/rabbit monoclonal anti-p-4E-BP1 (Thr36, 1:50;
BS5047; Bioworld Technology, MN) and mouse monoclo-
nal anti-NeuN (clone A60, 1:600; MAB377; Millipore Bio-
science Research Reagents [31])/anti-GFAP (GA5, 1:200;
#3670; Cell Signaling Technology, MA)/goat polyclonal
anti-Iba-1 (1:50; ab5076; abcam, MA [39]). After rinsing
with 0.01 M PBS for 15 min, the sections were then incu-
bated with a mixture of donkey anti-rabbit IgG conjugated

Figure 2 4E-BP1 is phosphorylated in the spinal cord dorsal horn after intraplantar BmK I injection. Compared with the saline group
(A, B), BmK I treated groups (C-F) showed obvious immunoreactivity of p-4E-BP1 in both ipsi- and contralateral spinal cord dorsal horn.
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with Cy3 (1:500; 711-165-152; Jackson ImmunoResearch,
PA) and anti-mouse IgG conjugated with FITC (1:200;
715-095-020; Jackson ImmunoResearch, PA)/anti-goat
IgG conjugated with FITC (1:200; 705-095-003; Jackson
ImmunoResearch, PA) for 6 h at room temperature. Con-
trol experiments were performed in parallel. For detection
of p-mTOR/p-p70 S6K/p-4E-BP1, the sections were incu-
bated with a one of the previously mentioned antibodies
at 4°C for 48 h and then washed in 0.01 M PBS for 15 min.
Subsequently sections were then incubated with their re-
spective secondary antibodies conjugated with Cy3 or
FITC. After the sections were rinsed in 0.01 M PBS, cover
slips were applied. In order to exclude the potential
false-positive results arising from antibody selection,

the immunostaining results of p-mTOR, p-4E-BP1 and
p-p70 S6K were independently validated by other differ-
ent antibodies: anti-p-mTOR (Ser2448) antibody (#2971,
Cell Signaling Technology), anti-p-4E-BP1 (Thr37/46)
Rabbit mAb (#2855, Cell Signaling Technology) and anti-
p-p70 S6 Kinase (Thr421/Ser424) antibody (#9204, Cell
Signaling Technology). Related results could be found in
supplementary material (Additional file 1: Figure S2,
Additional file 2: Figure S3, Additional file 3: Figure S4).
All immunofluorescence-labeled sections were viewed

and captured with an Olympus FV-1000 confocal system
using sequential scanning to avoid fluorescence bleed-
through. Double-labeled images were quantitatively evalu-
ated with image analysis software (Image-Pro Plus 6.0).

Figure 3 Immunoreactivity of p-p70 S6K in the spinal cord dorsal horn after intraplantar BmK I injection. Compared with the saline
group (A, B), the immunoreactivity of p-p70 S6K in both sides of spinal cord dorsal horn increased significantly in BmK I treated groups (C-F).
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