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Abstract Objective: To investigate the application of whole-cell patch-clamp recordings in chronic bone
cancer pain research. Methods: Analyses of the properties of action potential and capsaicin induced inward
current with whole-cell patch-clamp recordings was used in acute dissociated small DRG neurons in bone
cancer pain rats and control rats. Results: The number of spontaneous and evoked action potentials of DRG
neuron is more and the threshold of evoked action potentials of DRG neuron is lower in bone cancer rats than
that of PBS rats, meanwhile DRG neurons depolarize in bone cancer rats compare to DRG neurons in PBS
rats. Amplitude of capsaicin induced TRPV1 current is bigger in bone cancer pain rats than that of control
rats. Conclusion: Whole-cell patch-clamp technology can be routinely used to characterize action potentials
and current flow through ionic channels in research of mechanism of chronic pain.
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240 i A& (whole-cell patch-clamp) £ AR # Hy
TUEH I SRR A S0 28 0 % i 1 1) 50738 ok 43 i A
20 AR AR R BT B AR SO DU H 42 41 i
JE Py B AR SR B 20 B B e R K B T AR 2 e
2 TR BN AE AL KT LA 2 TRPV (transient receptor
potential vanilloid channel subfamily V member 1) H
WRB, VEAIN G SRR B D R T
DV & i
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1. B R R K BB Y (1) o

(1) S5 B : A B B #E M SD (Sprague
Dawley, SD) kK, , KL 150 ~ 180 g, HdbHT K2
=R SR s L it

(2) BIE KRB ST . 2 Medhurst SJ
P 790, T B A e A O R S P
MRMT-1 K SR LRI 4 (4X10°%, 4 ul) , B il &
PGS Lo SR R R AL, K5 14 KA von
Frey #F 4 22 5 KBRS V) 50% 46 2 B (paw
withdraw threshold, PWT) LA M A& 75 il Th o X
HRZH S S AR AR B B R Eh i (PBS 41D

2. K& DRG #& o 24y 9

(D #es TAE: T —RHZRBEIK (poly-
D-lysine) fL#{ & T 24 FLIRF IR B A ( BEZ
12 mm), 500 pl/ fL, %~ RIGEKIEWE =, i
£ IR 30 min.

(2) BB KERRERE S, Tk ki 5t.
VHTE ST B R k73 B R A, v RN
Bt B e A0 Mo B2 AR B 4. f% S DRG, BYFR DRG
LA R ) 4 22 - 4, F DRG AR B T T4 18
If13% DMEM ', F] DMEM i ¥ 8, HR &} 875
DRG BJ#¥.

(3) {44k: 3% DMEM J5, JIA 1.5 ml i8R
i (1.5 mg/ml, type 1A, Sigma) , 37 ‘C, 110 ¥ /
SRP TR IR AR IR _EWHAL 45 8t ARG T2 IR,
AN 1.5 ml JERE (2 mg/ml, type II-S, Sigma), #k4E
37°C, 110 %% / 7 %h O E AR R B AL 10 734

(4) & Pl WHEEE, A
1.5 ml ¥ 10% A4 (fetal bovine serum, FBS) ]
DMEM }; FR 3L 2B AL, K DRG 4L 5557
FEFEE] 15 ml BOE T, HETRT LGSR
E R s VAL G 1 DRG /N0 W FT 04 i

(5) $fh: ¥ LIRS IS & 10%FBS
DMEM #5575 e 0 BE, Hebh 22 2 R 2 1R B 4l 1)
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24 FLIRN I T A B, 500 pl/ L, BBz,
Y510 Ai. 37 °C, 5% CO, 597 2 h ja #EAT s A= 3
S

3. DR F A A 1) ) 4

K TEE B R EE B — b R BN
58.1 C, ZE BN 480 C) Ml BLFERAEAM, Frif
H R I ORI, THRRTR B BRI, DLAFIT
TERCE PR . ARG S K HATZ) 8 5 ~ 8 M.

4. JEAEHC TR

CU HUCH A ¥ G B A 4 B i 3 B 3%
SO, R T RN A 4 B AN B 3R L
V85 % MU 2 BB~ & . ARSI B FH 40 i 40 iR
(mM) : 144 NaCl, 2.5KCl, 2 CaCl,, 0.5 MgCl,,
5 HEPES, 10 glucose, I NaOH i % pH 7.4,

(2) Patch I #%: i FIEHEAS/NT 25 pm
DRG #ZT0. H4 70 FEA AR Y IR A S5 Rk LR ] o
EHAR TR g b, DR B RTINS, HPHAR & .
FH ¥ S 2 2 A e A IE s J5 P P Bl e A s P b
AR, EE R, R R AR BH T, WS
WP R 5 ~ 8 M, HL e i AL AME T ) “ Auto”
BT IR AL AME . TE BB AR B AR R
FAER B s R 22 H AR g M B i, (8 F AR s
B, A ARG 220 R I i ) E R R
AT, BN EMRREAE AN, gk
AR L E T 0.5 ~ 1.5 M, #Z: IEE IR TR
Uk, EEBEMME 1 G EERE . §
i “C-Fast” H ) “Auto” %, {X8%H T HH
TAME . BRI RGO R N Bt DA, T R FE AR AR vy
THIgnEE, g “C-Slow” T “Auto” g,
1718 B M, T 4 4 P (whole-cell) L AT AR 30
o H IR R PHAMEE 2 /0 70% DL E . S2ad BT R O
M (mMD : 135 K-gluconate, 5 KCI, 5 Mg-ATP, 0.5
Na2GTP, 5 HEPES, 2 MgCl,, 5 EGTA, 0.5 CaCI2
F KOH 15 % pH 7.4; XK H EPC10 i 5 8 i K48
F1 Patchmaster #14F (f%[E HEKA A &) Rid s M
53 #T DRG & JC I G 3, JE3E 2 KHz. RAEM
10 KHz.

(3) e R

ML A iR E oy e, M T
TESTEIRN 0 pA, RS IC SRR 4 TC I R R
i (resting membrane potential, RMP), 2 fi7 M %% %}
HR A A E e 2L A P B R B . SRS 45 TR
TCEM A HR (5 pA, 100 ms), HEFHREEHE A
FIERAL, BN1E AL K I IE (threshold of action
potential, TP) DL A 18 7€ 24k HLIR (300 pA, 500 ms)
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75 K AIE HLAL R R A

R0 DL TRPVI LRI A0, K pf
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& (capsaicin, CAP, 20 pg/ul) ¥ER A #5518 (41
HNBS s- BN S s- AMIAME 20 8D, id3k TRPVI
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1. PPETTMATIE T

(1) BRI B ol s T 0 pA, WE
B AL 2 00 H R TR R 2, i H i
R H AL LB (L 1D .

(2) Z T M4 (5pA, 100ms) , H
BiFERKHE A SERAL, T0shE AR A 1 RE

(threshold potential, TP) & 5 Bl 2 AH bl 2 %)
A (WE2) .

(3) ¢ T 18 & 1 2 WAk B (300 pA, 500
ms) RIS AE AL AT R I R RO R 4L
M (LK 3)

2. TRPVI HRAEL

A A 28 70 JE A I AE -70 mV, $h AT TRPVI
AR BTN HAME (capsaicin) A 4 PR A,
1t 3% TRPV ML A B, B R 2 5 0 HEZH A L
TRPV1 HURIREE R (WE4) .
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Fig.1 The number of spontaneous action potentials of DRG neuron is
more in MRMT-1 rats than that of PBS rats, meanwhile DRG
neurons depolarize in MRMT-1 rats compare to DRG neurons in
PBS rats
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Fig.2 The threshold of evoked action potentials of DRG neuron is
lower in MRMT-1 rats than that of in PBS rats
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Fig.3 The frequency of evoked action potentials of DRG neuron is
higher in MRMT-1 rats than that of in PBS rats
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Fig.4 Representative traces of capsaicin-induced currents in DRG
neurons with whole-cell patch-clamp recording
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il A LR R PEER A — R, B DARE IR 307 0 iR
Vit AR g o il S i T S DA o LAV AG IS 8], 5
DU A Tk P2 B3 A B TR AN 8 08 2 52 M) 24 AR S 32 0
s patch 1 F2 . 5 5 A ] A% B4 A R AR )
AT IR, ZAUERICE S m R DG, g,
WRAT JJFE . e DL L R g 2,k b th =0,
XD RELZ IR A REER . RIS BE 55 AL
HHFEAT patch IRy 2 220 B A6 A 40 1) — T 5A Bk
B, TR A SR U S B Rt T fE
P I 1) 5 B AR T FH R il ACAS [R] 38 7T BASR F 7K Pt
VL ) 2 B ER I b, AR A S R/ SR 5 |
W 77 RblE . Rohle A SR IO, T
H AR A B S 8IS AR, B DLt ok
P, AN N 5 T U8 B 2 4. Pateh i R AE BE
TR BB U AR R W a6 B A BOR [ N G 5 22
Ko A i o B SEAEBE T 08 I % patch (148 fid,
W TR T g, SR 5 K B T B R O B
e N R BRI, BRANKITHES TIEE, A
J5 TR 20 s B 2218 T, R R R
AR EAAAME, R R E AR BT
THRAETH TR, DLl A 55 77 I H 4 bl
Uiy, M HLBRN BIAE M 5 BN AT LUE BITE A
MR R . Patch i A2 H o5 — AN S A0 R A 2 B
BHEFIBE IR X —d BRI 5 5 5 A MRS
VBB R+ T5 A 5% o a0 S 20 P — R JBe e ot i Vs i
A T BEAH L A FE B IRAT I FEROR, A R4 g
AR HMER B 5 DIV ACANTS T IR S B A I TR
FEFEIRBE T I B R B T L8 =
B 04 M U R B SR 1 R AR AL, T,
DAASCHE B 1) i oa i, B e K R i s &
R T S 0 A AR LL P 2 o i) X i It b v, AT A
N Ny e T 2oy Qi S P =
JeRM& Tt BRI AL, FETES T PBS X
KB DRG #1470 H KR D E R EA, E
Jie i K SR ) DRG #2270 B R TBOR ] 2. 2 10 A,
T L JE 5 R A 28 0 00 A B R B AR, 13 B
28 T0 i JE R AL B O T O B AR H AL I R
BRGME. [5G T — RIERMLHBIR G pA,
100 ms) B, 2K — RIISNEBALR AT 7T LA
E BB RIR A RS B AL O IR 2 .
ELART] DL B S B4 (resting membrane potential,
RMP). 5 & 5 — A3 1 s A7 i 25 A4k i v 0 8
(current threshold, CT). &% ABH#T (membrane input
resistance, Rin). 2zl 1 F {7 % {8 (threshold potential,
TP). J& M4k (afterhyperpolarization, AHP) % 5 {F
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