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Patch-clamp recording technique for acutely dissociated spinal cord ventral horn neurons

GAO Lingyun ZHANG Huanhuan ZHA Yingying ZHENG Chao WANG Mengya
Cell Electrophysiology Laboratory Wannan Medical College Wuhu 241002 China

[ Abstract JObjective: To establish a technique of patch-clamp recording of acutely dissociated spinal cord ventral horn neurons for further investigation of
roles of diverse receptors on the neurons. Methods: Neonatal SD rats(aged 6 to 11 days) were included and received lumbosacral laminectomy after anes—
thesia. Then the lumbosacral spinal cord was removed and transverse slices were prepared. Dorsal horn of the slice was cut off after digestion with Papain.
Patch-clamp recording was then performed on mechanically dissociated ventral horn neurons. Results: (DDissociated ventral horn neurons had characteris—
tic morphology with a fusiform triangular or polygonal soma and broad dendrites emanating from the poles; @Electrophysiological parameters for sponta—
neous firings of the dissociated neurons (n =7) were: resting potential ( —61.88 £16.70) mV; threshold ( -47.39 +£8.02) mV; spike amplitude
(55.79 £17.17) mV; overshoot (8.39 +7.70) mV; and firing frequency (13.54 £9.97) Hz; 3 The amplitudes of 1 mmol/L glutamate-induced
currents recorded in the 7 ventral horn neurons were (324.56 +£90.54) pA the average equilibrium potentials (EGlus) (19.43 £12.10) mV where—
as amplitudes of 2 mmol/L nicotine-induced currents in the 8 ventral horn neurons were (296.91 +77.44) pA the average equilibrium potentials (EN-
ics) (29.06 +14.88) mV. Conclusion: The whole—cell patch-clamp recording technique for acutely dissociated spinal cord ventral horn neurons was
successfully established and this technique can be applied to investigate the receptors and their distributions classifications and functional mechanisms
underlying related modulators or drugs.
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1.1 6~114d SD

SCXK( ) :2017-0001.
1.2 ( Artificial
Cerebral Spinal Fluid ACSF) (mmol /L) ° :
NaCl 124. 0; NaHCO, 24. 0; KC1 5. 0; KH,PO, 1.2;
CaCl, 2.4 ;MgSO, 1.3;Glucose 10.0; (95%
0,+5% CO,) pH 7.4,
(mmol/L) * :NaCl 150. 0;KCl 5. 0; MgCl, 1. 0;
CaCl, 2. 0; HEPES 10. 0; Glucose 10. 0; Tris-base
pH 7.4, (mmol /L) * :
K—gluconate 120.0;KCI 20.0;MgCl, 2. 0;EGTA 0.5;
HEPES 20.0;Na,-ATP 2.0;Na-GTP 0.5; KOH
pH 7.4 290 ~300 mOsm/ (kg
* H,0) (Millex GV filter unit 0. 22
wm) ~20%C . 4.0 g
80 mL ACSF
o :0.5 mol/L
(Nicotine Nic) 1.0 mol/L ( Gluta—
mate Glu) o HEPES. Tris-base . K-
gluconate . EGTA | Na,-ATP. Na-GTP. Nicotine. Gluta—
mate SIGMA ;
o ( Purelab
Flex ELGA LabWater UK) o
(Sutter Instrument Inc. USA)
(WD=2 )
5 ~10 MQ-
1.3 ACSF(
) ACSF
( ) (
); (
)~ (Vibratome Technical Products
International Inc. USA)
(1.3 em’)

o
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ACSF

( ) .
(Pattex )

) ACSF

400 ~500 pm
1 ho
1.4 (Pa-
pain 0.18 ¢/30 mL ACSF)
33%C 20 ~35 min.
ACSF 40 min;

ACSF

( 40 min)
mm Corning NY USA)

(35 mm x 10

1.5
(SF77B Perfusion Fast-step Warner In—
strument Corporation USA)

( Glutamate  Nicotine )

1.6 (UPS
SANTAK). (Leica DMI 3000 B

Germany) « ( MP225 Sutter Instrument

Inc. USA). S (Axon Instrument
Inc. USA). (Axon Instrument Inc. USA)
Multiclamp 700B Clampex

10.6 o
5 ~10 MQ o
GQ o

; ZAP
=0 (resting poten—

tial RP); Ra Ra <20 MQ

(whole—ell voltage clamp
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recording)

N

1.7

pLm)

Glu
Nic

(VH: - 60 ~40 mV)

o

Clampex 10. 6
Clampfit 10. 6
(LAS V3.8 Leica Germany)

o

¢ Do
( >30 pm; > 20

50 pmo
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( >65 mV) (11 Hz); 2C
2D (<
50 mV) (20 Hz) .
1
(xxsn=7)
/mV -61.88 + 16.70
/Hz 13.54 + 9.97
/mV 70.27 + 5.38
/mV -47.39 + 8.02
/mV 8.39 £ 7.70
/mV 55.79 + 17.17
/ms 1.86 + 0.99
/(mV /ms) 103.83 + 47.31
/ms 0.93 + 0.48
/(mV/ms) -46.76 = 34.82
/ms 3.14 £ 2.70
B

A C 1s ;

RP -64.16 mV  -46.35 mV. B D A C

2
2.3 N

3
7

1 mmol /L
(324.56 +£90. 54) pA (19.43 «
12.10)mV;8 2 mmol/L

(296.91 +77.44) pA
(29.06 £ 14.88) mV.
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Glu 1 mmol/L 60

40 A

-80 -60

-40 -20 .
Holding potential /mv p
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currents / %

Nic 2 mmol/L

40
Holding potential /mV

Normalized peak
currents / %

40 1 Enic
(n=8)
—
E 30 1 Ec
= (n="7)
T 20 1 }
o
3
o 10 A1
[aW)
0
(-60 ~40 mV) RP= -63.14 mV;B. A v X
13.60 mV;C. (-60~20 mV) RP = -61.24 mV;D. C v
X 20.09 mV;E. N °
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