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Abstract

Early life adversities alter the development of a still maturing nervous system and can have long-term consequences on its
function at adult age. This include nociceptive circuits that are critical to shape an adaptive pain response to protect our
organism from potentially damaging insults. As such, adult rats with a history of neonatal maternal separation (NMS) display a
visceral and somatic nociceptive hypersensitivity and inefficient analgesic responses to stress. In this study, we have characterized
the consequences of NMS on wide dynamic range neurons (WDR) in the spinal cord of anesthetized adult rat during the
nociceptive processing of hot and cold noxious information. We found that WDR neurons of NMS rats display an excessive coding
of mechanical and thermal information applied at the rat hindpaws. This nicely explains the hypernociceptive behaviors seen
after noxious mechanical, cold and hot peripheral stimulation. A peripheral change in the expression of molecular transducers
for these stimuli (i.e. TRPV1, TRPMS8, TRPA1) does not seem to account for this general hyperexcitability. Instead, a
decreased chloride-mediated inhibitory tone on WDR neurons may play a role as indicated by the abnormal elevated of the
type 1 Na-K-Cl cotransporter transcripts. Altogether, we propose that long-term consequences of NMS is associated with a
reduced spinal cord inhibition favoring the expression of pain hypersensitivity. We cannot exclude that this phenomenon is also

present at supraspinal sites as other NMS-associated symptoms include also excessive anxiety and impaired sociability.

Hosted file

Toward a central origin of nociceptive hypersensitivity in adult rats after a neonatal maternal separat
available at https://authorea.com/users/636779/articles/653486-toward-a-central-origin-of-
nociceptive-hypersensitivity-in-adult-rats-after-a-neonatal-maternal-separation

mechanical Thermal hot nociception Thermal cold nociception
Calibrated Forceps Hargreaves test Hot Flate (52°C) Cold Plate (5°C) Cold Plate (5°C)

Pressure (g)
Latency (s)
Latency (s)

Score



https://authorea.com/users/636779/articles/653486-toward-a-central-origin-of-nociceptive-hypersensitivity-in-adult-rats-after-a-neonatal-maternal-separation
https://authorea.com/users/636779/articles/653486-toward-a-central-origin-of-nociceptive-hypersensitivity-in-adult-rats-after-a-neonatal-maternal-separation

A 5004

et oot -
W s o ra
%400_ A % o)
P ° - e
.2: E *é
Esou- @ g oo
3 £
: B
Ezou- E w0
c i=9
s c
3 "] g
= <
- Brush ‘ . o T T T T T T T T T T
Brush Press Pinch 4 & & 10 15 28 B0 100 180 300
Von Frey filament (g)
A, ]
1 N | 200me 5
2 S
A J v ﬁ E
4 Ay 1 = #
CT NMS
B v }
CT ~
s b AN | e
=2
[=]
g
=

v v
00 | <=




>

P o
L= L=
1 ]

Mean frequency (Hz)
(]

s &

.
(=]
1

b
L=
1

Mean frequency (Hz)

(=]
I

>

Frequency (Hz)
s 8

[~
L=
1

CT HNM3

B C1
12 - e
- . o CT E
E 10 - HME
Hes = o
i @
L] =
S 6 5
= . £ a0
EY 2
S - T and
3 2 3w
o g
u_

T T T T |
000 005 010 015 0.20

Interval (ms)

B: C:
61 < 80 B
- &
T
2 4 Yy &
% =
5 2 40
51 :
E 204 .
|:|_
T &

I T T T 1
0.00 0.05 010 015 0.20
Interval (ms)

CT NMs

o
¢

304

Freguency (Hz)
5

-

[

€ -

o

n 4

o

T B 91011121314151817 1819202122 2324 25 26 27 28 20 30
Time (seconds)

Time (seconds)

XOU

OH §no

o
=]

D0 Enojxou

a1od

XOU

]
oW
.

youd 1 ¢

an

Buiss




TRPV1

TRPA1

TRPM8

Piezo 2

& mmmﬁ%

o o o o
uo|ssaddxe aualb anpjejey

5
4
3
2
1
0_

T T T T 1
@ w < o =3
< < < e <
(=] o o o o

5
0

5+
o4

- - = s
uo|ssaddxe auab aajelay

CTRLNMS CTRLNMS CTRLNMS

CTRLNMS

NKCC1 - Spinal KCC2 - Spinal

KCC2 -DRG

NKCC1 -DRG

ke
1

T T
=] )
I -
] <

0.025

_..um.
O 0
0 0
o (=) =3 o
uoissaidxa auab aanejey

c © © © © o
uoissaidxa auab aanejay

CTRLNMS CTRLNMS CTRLNMS

CTRLNMS



