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Abstract: [ Objective] To investigate whether methylcobalamin (McB) affects the spinal synaptic transmission in rats
with neuropathic pain after vincristine (VCR) treatment and to elucidate the mechanisms. [ Methods] Rats were randomly
separated into the following groups: Saline, Saline+McB, VCR, VCR+McB. The 50% paw withdrawal threshold was mea-
sured by the up—down method, C—fiber evoked field potentials were measured via electrophysiological recording. Expres-
sion of CGRP, p—p65 and IL-10 was detected by Western blot or immunofluorescence. [ Results] Intraperitoneal injection
of Vincristine (0.1mg/kg, daily for 10 days) induced mechanical allodynia (P<0.05), increased the amplitude of C—fiber
evoked field potentials (P<0.05), and increased the expression of CGRP (P<0.01) and p—p65 (P<0.001), whereas de-
creased the expression of IL-10 (P<0.01) in the spinal dorsal horn. Intraperitoneal injection of McB, the activated form of
vitamin B12, decreased the amplitude of C—fiber evoked field potentials (P<0.01) and the spinal expression of CGRP (P<
0.01) and p—p65 (P<0.01) after vincristine treatment. Additionally, the IL-10 expression was augmented followed by
McB treatment in rats subjected to chronic VCR injections (P<0.05).[ Conclusion] McB prevented the central sensitization
following vincristine injection, possibly by decreasing the expression of CGRP and p—p65 and increasing the expression of
IL.-10.
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The drug administration and experiments in rats of corresponding
groups. VCR, vincristine; MeB, methylcobalamin; PWT, 50% paw with-
drawal threshold; WB, western—blot; IF, immunofluorescence.
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Fig.1 The drug administration in different groups of

rats and the experimental timeline
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A: The 50% paw withdrawal threshold in bilateral hind paw at 4, 7
and 19 days was significantly decreased after intraperitoneal injection
of vincristine (VCR, 0.1 mg-kg'/day, totally for 10 days, n=5 per
group, means + SEM, Wilcoxon signed-rank test). "P<0.05, ?P<0.05,
compared with day —1 with left and right hindpaw, respectively. B: The
representative original recordings of spinal C—fiber evoked field poten-
tials. C: The stimulus—response curves of the potentials in different
groups as indicated are shown. "Z=-2.371, P<0.05, *P<0.01, ¥ P<
0.001, VCR group compared with saline (SN) group; “Z=-2.611, P<
0.01, 7P<0.001, VCR+McB group compared with VCR group; Z=
-2.627, P<0.01, SN+McB group compared with VCR group. n=5 per
group, means = SEM, Mann—Whitney U test. SN, saline; VCR, vineris-
tine; McB, methylcobalamin.
B2 BERRESHCEHIS] R K R XU JE B 50% HLA R
HERERE THRMSEKR CAEFLIZBMANIERER
Fig. 2 Intraperitoneal injection of vincristine decreased
the 50% paw withdrawal threshold in bilateral hindpaw in

rats and the C—fiber evoked field potential recordings
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A and B: CGRP positive C—fibers were found in the spinal dorsal horn on day 19. C: Vincristine induced sprouting of CGRP positive C—fibers in

the spinal dorsal horn on day 19 after vincristine treatment. D: Treatment with McB for 34 days inhibited the sprouting of CGRP at day 19 after vincris-

tine treatment. E: The quantification of CGRP posititive area in the four groups. "Z=-2.611, P<0.01, compared with saline-treated group. ? Z=-2.611, P

<0.01, compared to the VCR-treated group, *Z=-1.984, P=0.056, compared to the saline—treated group. n=5 per group, means + SEM, Mann-Whitney

U test. SN: saline; VCR: vincristine; McB: methylcobalamin.

E3 MERRESTIRAIRAT NG K EFHS RN EES A CGRPIRE CA4IES
Fig. 3 Intraperitoneal injection of McB inhibited the sprouting of CGRP positive C—fibers in the spinal dorsal horn

induced by vincristine
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A: Effects of vineristine on the activation of NF=kB pathway in spinal dorsal horn. The bands show the expression of p—p65, p65 and B-actin from
protein samples of lumbar spinal dorsal horn in the saline and vincristine—treated group on day 1, 3, 7 and 14. The histogram shows the quantification of
p—p65 normalized by p65 and B-actin. "p<0.001, 2'17'(4_ 50 = 16.90, P<0.0001 compared with saline—treated (con) group. n=5 per group, means + SEM,
one—way ANOVA with Tukey s test. B=J: P=p65 were co—localized with NeuN positive neurons, Ibal positive microglia and GFAP positive astrocytes.
K: The percentages of astrocytes, microglia, and neurons that express p—p65 in the spinal dorsal horn at day 19 after vincristine or McB+vincristine treat-
ment. *Z=-2.611, P<0.01, compared to the vincristine—treated group. n=5 per group, means + SEM, Mann—Whitney U test. L-N: Representative image
of p—p65 in spinal dorsal horn in saline, vincristine and vincristine+McB group on day 19. VCR: vincristine; McB: methylcobalamin.
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Fig.4 Intraperitoneal injection of McB inhibited the up—regulation of p—p65 in the spinal

dorsal horn induced by vincristine
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A and B: Representative images showed that a significant decrease of IL-10 was found in the spinal dorsal horn on day 19 after vincristine treat-

ment. C: The IL-10 expression was augmented followed by McB treatment in rats subjected to chronic VCR injections. D: The statistical graph of 1L-10

positive area in the spinal dorsal horn of SN, VCR and McB+VCR groups. E-M: Representative images showed that IL-10 was co-localized with NeuN

positive neurons, but not with GFAP positive astrocytes or Ibal positive microglia. "Z=-2.611, P<0.01, compared with saline—treated group. *Z=

-2.402, P<0.05, compared to the vincristine—treated group. n=5 per group, means = SEM, Mann—Whitney U test. SN: saline; VCR: vincristine; McB:

methylcobalamin.
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Fig. 5 Pretreatment with McB reversed the decrease of IL—10 in the spinal dorsal horn after vincristine treatment
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