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Down-regulation of TMEMI16A relieves neuropathic pain in sciatic nerve injury rats CHEN Qinyi,
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[ Abstract] Objective To evaluate the role of TMEMI6A in neuropathic pain elicited by sciatic
nerve injury (SNI). Methods Adult male Sprague-Dawley rats weighing 180-220 g were randomly divided
into sham-operated group (group sham, n = 6) and group SNI (n = 12). Sham-operated rats only exposed
left sciatic nerve branches; group SNI underwent sciatic nerve injury. Rat behavioral measurements were
performed 1 day before surgery and 3, 7, 10, 14 days after surgery including thermal withdrawal latency
(TWL), cold withdrawal latency (CWL) , and mechanical withdrawal threshold (MWT). The expression of
TMEMI6A protein in DRG was measured by Western blot on the 1st day before operation and on the 7th and
14th day after surgery. Another 72 male Sprague-Dawley rats were randomly divided into four groups (n =
18) : sham+saline group (group CS), SNI+saline group ( group SS), SNI+CaCCinh-AO1 group ( group
SC) and SNI+T16Ainh-AO1 group (group ST). Intrathecal catheterization was performed 3 days before ad-
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ministration. The groups CS and SS received a single intrathecal injection of 10 pl of normal saline on the
14th day after surgery. In the groups SC and ST, a single intrathecal injection of 10 pl of specific CaCCs in-
hibitor CaCCinh-AO1 or T16Ainh-A01 at a concentration of 1 mg/ml was performed. The rats underwent be-
havior measurements every 1 h within 8 h after administration. In the same four groups of rats, 10 pl of nor-
mal saline, CaCCinh-A01 or T16Ainh-AO1 were injected intrathecally every 6 hours from the 12th day after
surgery with total 5 times. The DRG was extracted on the 14th day after operation. Western blot and immu-
nofluorescence experiments were performed to observe the changes of TMEM16A protein content and the
temporal and spatial distribution of TMEM16A. Results Compared with the group sham, CWL was signifi-
cantly increased (P < 0.05), MWT was significantly decreased (P < 0.05) , and TWL was not significant-
ly different 3, 7, 10, and 14 days after surgery in the group SNI. Compared with 1 day before surgery, the
protein content of TMEM16A in DRG of group SNI increased 7 days after operation, and it was significantly
higher 14 days after surgery than 7 days after surgery (P < 0.05). Compared with the group SS, the CWL
of the group SC and the group ST decreased from 1 h after administration, and reached the lowest at 3 h.
The CWL of the group SC was significantly shorter than that of the group ST within 1-4 h after administra-
tion (P < 0.05). The MWT was increased from 1 h after administration and reached the highest at 2 h and
3 h, respectively. The MWT of the group SC was significantly higher than that of the group ST at 1, 2, 4, 7
and 8 h after administration (P < 0.05). There was no statistically significant difference in TWL at each
time point. Compared with group SS, the protein contents of TMEM16A in group SC and group ST were sig-
nificantly lower (P < 0.05), and it was significantly lower in group ST than in group SC (P < 0.05). Im-
munofluorescence results showed that TMEM16A was mainly expressed in small neurons associated with no-
ciception. Conclusion TMEM16A may play a key role in SNI-induced persistent hyperalgesia. TMEM16A
provides a new drug target for neuropathic pain.

[ Key words] TMEMI16A; Neuropathic pain; Dorsal root ganglion; Hyperalgesia
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