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Abstract Objective: To explore the expression and distribution of heme oxygenase 1 (HO-1) in the
dorsal root ganglion (DRG), and the effects of HO-1 overexpression in the DRG on neuropathic pain in mice.
Methods: The neuropathic pain was induced by the spared nerve injury (SNI) in mice. The mechanical allodynia
was examined by behavioral test. The expression and distribution of HO-1 in DRG neurons was checked by im-
munofluorescence staining. Western blot was used to evaluate the HO-1 expression in the DRG. Results: Immu-
nofluorescence staining showed HO-1" neurons in the DRG were dramatically decreased after SNI. The double
immunostaining and cell-size distribution analysis showed that most of HO-1" neurons were IB4" nonpeptidergic
small-diameter neurons (< 300 um’) in the DRG. After consecutive intraperitoneal injection of cobalt protopor-
phyrin-IX (CoPP) for 5 days, the paw withdrawal threshold was increased in mice suffering from neuropathic
pain. AAV-HO-1 specifically infected DRG neurons via intrathecal injection, increased the HO-1lexpression in
the DRG, and significantly increased the paw withdrawal threshold in the neuropathic pain mice. This increase of
the mechanical withdrawal threshold by AAV-HO-1 was maintained for > 21 d. Conclusion: The HO-1 is main-

ly expressed in IB4" small-size neurons in the DRG. Overexpression of HO-1 in DRG neurons can effectively
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alleviate the neuropathic pain induced by SNI.
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Fig. 1 Immunofluorescence staining shows the change of HO-1" neurons in the DRG after SNI (72 =5, X £SEM)
(A) DRG HO-1" neurons in the Naive mice; (B) DRG HO-1" neurons in the Sham 10 d mice; (C) DRG HO-1" neurons in
the SNI 3 d mice; (D) DRG HO-1" neurons in the SNI 10 d mice; (E) Statistical data show the percentage of HO-1" neu-
rons in the DRG. *P < 0.05, compared with the Naive group; “P < 0.05, compared with the Sham 10 d group.
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Fig. 2 The double immunostaining of HO-1 with IB4, CGRP, NF200 and the cell-size distribution of HO-1" neurons in the DRG
(A-C) The double immunostaining of HO-1 with IB4; (D-F) The double immunostaining of HO-1 with CGRP; (G-I) The
double immunostaining of HO-1 with NF200; (J-L) The Venn diagrams showing the double immunostaining of HO-1" with the
IB4", CGRP", and NF200"; (M) The cell-size distribution frequency of HO-1" neurons and total neurons in the DRG.
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Fig. 3

HO-1 inducer CoPP alleviates SNI-induced mechanical allodynia (72 =5, X £.SEM)

(A) The timeline of behavioral test and SNI and CoPP treatments; (B) The CoPP attenuated SNI-induced mechanical allo-

dynia. * P < 0.05, compared with the vehicle group.
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(A) AT 92T SNT LA 545 25 O TR ALE &L (B) #AVES AAV J& mCherry %t 8 FIRIAfE DRG #1£27C,

(C) mCherry %6 E AARCAH A LF ARG BE T B0 s (D, E) Western blot 25 278 AAV-HO-1 #5734} )5 DRG

HO-1 S ARILEZEH N, *P <0.05, S5xHE AAV HAMLL (72 = 3); (F-1) S 5OL4 R R HO-1 53 AAV

aﬂﬁ mCherry XUbR G i K Gl 85 1 (72 = 3); (J) AAV-HO-1 #5 P 7 5F J5 BEFR S84 R SNT 75 T (1 Lk M o7 R 96 »
BEFFSE 3 LA L, *P<0.05, SHIXRFIN I AAV AU (72 = 5)

SNI-mduced mechanical allodynia is persistently attenuated by the intrathecal injection of AAV-HO-1 (X =SEM)

(A) The timeline of behavioral test and SNI and intrathecal injection of AAV; (B) Representative fluorescence photomicro-

graph showing mCherry expression in DRG neurons; (C) The distribution of mCherry positive neuronal fibers in the spinal

cord; (D, E) Western blot shows that HO-1 protein was significantly increased after intrathecal injection of AAV-HO-1.

*P < 0.05, compared with the AAV-Control group (72 = 3); (F-I) Immunostaining and statistical results show the double

staining of HO-1 with mCherry (7z = 3); (J) Intrathecal injection of AAV-HO-1 attenuated SNI-induced mechanical allody-

nia for more than 21 days. *P < 0.05, compared with the AAV-Control group (72 = 5).
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