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Co-ocalization of enkephalin and vesicular glutamate transporter 1
in the neurons of mouse spinal cord
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[Abstract] Objective: To investigate the coexistence of enkephalin ( ENK) ergic neuron with vesicular glutamate trans—
port 1 ( VGLUTI) in the spinal cord of the PPE-GFP transgenic mouse. Methods: Immunohistochemistry and in situ hy—
bridization double staining methods. Results: GFP-positive cells were preferentially localized in the spinal dorsal horn and
were particularly numerous in laminae [HII. The moderate density GFP-and scattered GFP—positive cells were also detec—
ted in the media part of deep lemina and aroun the central tube and the ventral horn respectively. VGLUT1 mRNA sig—
nals were present throughout the spinal cord. The GFP/VGLUT1 doubledabeled neurons were mainly located in spinal
dorsal horn. We found that 22.95 £1.10% of GFP—positive ENKergic neurons expressed VGLUT1 and 27.91 +2.42%
of VGLUT1 -positive neurons expressed ENK in the laminae IdII. The GFP/VGLUTI doubledabeled neurons constituted
21.49 +4.99% and 32.08 +13.15% of GFP-positive neurons in laminae VI-VI and the ventral horn respectively. The
GFP/VGLUT1 double-abeled neurons constituted 10.35 £2.81% and 1.07 £0.37% of VGLUTIpositive neurons in
laminae VI-VI and the ventral horn respectively. Conclusion: The present results showed that part of the spinal ENKer—
gic neurons expressed VGLUT1. These results indicate that ENKergic neurons might be involved in the modulation of sen—

sory information by regulating the release of glutamic acid.
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Fig. 1

In situ hybridization for VGLUT1 combined with THC for GFP in transverse sections of the spinal cord. In this figure in situ hy—

bridization for VGLUTI is the blue reaction product while that for GFP is brown. A: Schematic presenting the overview of the spi—
nal cord. B: Lower magnification view of the VGLUT1 mRNA/GFP double-abeled signals in spinal cord. C: Higher magnification
of the inset in B illustrates the morphological characteristics of laminae I4V. D: Colocalization of GFP and VGLUT1 mRNA labe—
ling in lamina I. Several neurons expressed both GFP and VGLUT1 mRNA ( arrows) . E: Colocalization of GFP and VGLUTI mR-
NA signals in lamina II of the spinal cord ( arrows) . F: GFP and VGLUT1 mRNA colocalized neurons in the lamina VI ( arrows) .
G: VGLUT1 mRNA labeled neurons in the spinal ventral horn. Bars =250 wm in B; 100 pm in C; 25 pm in D-G.
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1 GFP  .VGLUTI mRNA PPE-GFP (n=6 xxs)
GFP/ VGLUT1 / /
GFP + VGLUTI +
GFP (%) VGLUTI (%)
I 4.00 0. 82 6.25+1.71 3.00 +0.82 74.18 £5.51 54.46 £32.13
1 37.00 +3.16 30.75+0.96 7.50 +1.29 20.38 +3.66 24.40 +4.26
i 39.75+7.54 29.75+7.54 8.00«1.42 20.65 +5.53 27.61 +4.83
V-1 37.50 +2.08 78.50 £8.19 8.00 +1.63 21.49 +4.99 10.35 +2.81
VIIX 2.75+1.89 115.00 +6.06 1.25 +0.50 32.08 = 13. 15 1.07 +0.37
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Fig.2  In situ hybridization for VGLUTI combined with IHC for GFP in sagittal sections of the spinal cord. A: Lower magnification view
of the double staining in the sagittal spinal cord. B: Higher magnification image of the laminae IdII. C: Higher magnification im—
age of the lamina VI. D: Colocalization of GFP and VGLUT1 mRNA labeling in lamina VI. Several neurons expressed both GFP
and VGLUT1 mRNA ( arrows) . Bars =200 pm in A; 50 pm in B; 100 pm in C D.
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