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Abstract
Ganglion (DRG) neurons in rats and their electrophysiological
DRGs were obtained by double

dissociation. The patch clamp technique was used to record Action

To investigate the isolation method of Dorsal Root

characteristics, enzymatic

Potentials (AP) and sodium currents /Iy, The results show that a body
of round and long DRG, and DRG neurons with middle measures and
clear membranes and nucleus was obtained with good refraction

properties. APs recorded in DRG neurons consist of five phases and in
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shape of upward acute triangles, with small static potential and short
action duration. Iy, for DRG neurons, as the peak current density, is
(-62.04 +4.45) pA/pF, and it is almost inhibited by

tetrodotoxin and recovered from the inactivated state. It is concluded

equal to

that the operations on the body of DRG are simple and easy to handle;
DRG neurons are obtained quickly and identified; and the
electrophysiological characteristics of DRG neurons are typical and
clear. The methods and results may be used in investigations on
electrophysiological properties and in medical treatments for diseases
in nervous system.
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DRG ,
, DRG o
, DRG 1.3
DRG . 22~26%C, DRG
( Olympus ,IX 70-122)
1 , DRG . . ,
1.1 20~40 pm . DRG
30d Wistar o Iy, (100% )
( ), 100~150 DRG 10
2o Tyrode :NaCl 135 mmol/L,KCIl 5.4 mmol/L, min, ,
CaCl, 1.8 mmoll.,, MgCl, Immoll,, NaH,PO, 033 mmol/l, Pulse +Pulsefit (version 8.31, HEKA ) )
HEPES 10 mmol/L, 10 mmol/L,pH NaOH EPC-9 ( HEKA ) Ag—-AgCl
7.35, Ca” Tyrode 0.2 mmol/L. Ca®*  Tyrode I
Tyrode CaCl, 0.2 mmol/L. CaCl,, I , EPC-9 , Pulse
:CsCl 120 mmol/L,CaCl, 1 mmol/L,MgCl, 5 - Igor Pro
mmol/L,Na,ATP 5 mmol/LL.,EGTA 11 mmol/L,, HEPES 10 mmol/L, (version 3.31, )
10 mmol/L,pH CsOH 7.3; Ina o (
:NaCl 35 mmol/L, 100 mmol/L,KCI 5.4 ,GG-17) (Narishige ,PP-83)
mmol/L,,CaCl, 0.1 mmol/L,MgCl, 1 mmol/L.,NaH,PO, 0.33 mmol/ 1~1.5 pm , ,
L,HEPES 10 mmol/L, 10 mmol/L,pH NaOH 2.5~3.5 MQ, , (Nar-
7.3, I, ishige ,MN-3  MO-203) ,
o IR (type III) | DRG o 1 000 MQ
(type 11-S) HEPES ,CsCl ,CsOH \Na,ATP | EGTA ) ; ;
Sigma s (Tetrodotoxin, TTX) s o
,DMEM (Dubecco’s Modified Eagle’s Medium) 1.4
Gibco s . ,
1.2 DRG I ° 5
[3], (0.04 mg/kg) ,5 min s 600 pA , 10 ms, R
5% (50 mg/kg) . Smin ,
; N N , 0 : 50%
, 100% (APDs) 90% (APDy), (RP),
0, DMEM , pH 7.4, 340 (APA), I, (voltage clamp)
mOsm/kg, s , CdCL,(100 pmol/L)
N Ca* , CsCl KCI K*
s R s , s -80 mV, -70~+30 mV, 10 mV,
DRG, 1 mm, s 40 ms, 0.5 Hz,
DRG , , DRG 0
° DRG , DMEM 1.5
35 mm s DRG , X+S s t , Origin 6.0
I (0.5 mg/mL), I (1.0 mg/mL), (Microcal ,USA) s
(35°C,80  /min) P<0.05 R
45 min, DRG s
(1.25 mg/mL) , DRG 2
1~1.5 mL 2.1 DRG
) 30 min, , I DRG s 1~1.5 mm,
DMEM 2, DRG , ,
J o (40%x10) DRG
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, , 15~35 pm, 35~45 pm, 2.3 DRG
45~65 wm, DRG DRG Iy, , -60
. , , , , 1 mV ,—30 mV , ,
(a))so DRG , , , (-62.04+4.45) pA/pF( 3(a)). TTX(30 pmol/L)
s , s ( 1(b)). 5 min, >
(=7.32+2.23)pA/pF ( P<0.01,n=8)(
(a) (b) 3(b)), Lo TTX
, (=54.23+2.87)pA/pF(
,P>0.05,n=12)( 3(c)), TTX DRG
Ix, o
“ (a) F (b)
1 DRG (a)
DRG (b) (40x10)
Fig. 1 Abnormal DRG neuron (a) and normal DRG
neuron (b) (40x10)
2.2 DRG ()
DRG , 0
4, (n=8)( 2(a)),
B DRG
3 DRG (a) TTX (b)
2 ( 2(b)),
(€) ha
- - Fig. 3 I\ of control group (a), TTX effect(b)
and washout (c)
3
, DRG
2 DRG (a) (b) N N . , ,
Fig. 2 Action potential of DRG neuron (a) and action o
potential of cardiomyocyte (b) : DRG, ,
DRG RP ,APDy,  APDjy (P< ’ ’
0.01,n=8), APA (P>0.05,n=8)( 1), : DRG DRG ’
DRG , DRG o
DRG s \ ,
I [l 1.4~1.6 mm, 0.8 mm'¥, ,
(X£S,n=8)
Table 1 Comparison of various parameters between DRG ’ ’
neuron and cardiomyocyte (X+S, n=8) :
DRG ,
APDsyms  APDgyms RP/mV APA/mV , s 45
DRG 10.5£1.9%  78.1+£3.2*% —47.2+2.5% 105.3+5.8* min, , , °
83.6+4.3 168.7+4.1  87.1+2.6 116.6+3.1 11 1 R 11 s
¥ ,P<0.01:# ) 35~37C ,
P>0.05, 100% O,, 25 min 3 min
Notes: * means P<0.01 as compared with APs in cardiomyocytes, # means 1 ,
P>0.05 as compared with APs in cardiomyocytes. DRG s ,
34 2009,27(16)
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45 min, DMEM s s DRG s
N s DRG DRG °
s s DRG s DRG s
o s s s DRG o
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