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1.2 HEMRS BESF AR

FEFEE: TC-100 (Gibico)s L-15 (Sigma’. Grace (19620 (Gibico)» DMEM (Gibico?, =X
TC-100 4r A5 115+ Grace M DMEM #Z 4:1. 3:1. 2:1 B 1:1 MR ELFIRE. BHRiEga
10% FRAFMLE, 100 mmol/L B%EHE, 0.6 mmol/L B-EEZ. 0.3 my/mL BHEEH L, 80 U/mL [K
KEZE, pH6.60

ATHFER Cmmol/L): NaCl 90» KCl 6+ CaCl, 2» MgCl, 2, Hepes 10, HIZEHE 140, pH 6.6
(4 Lee' . Bindokas™ ZFRSCHET A

JHABEE Crmol/L>: NaCl 90, KCl 6. Hepes 10, B ZHE 25, D-HEH 115, REOH
(Sigma> 0.3%. AJREE (VA Sigma’ 0.15% pH 6.6 (F5 Lee' BUHTI A .

BIR . AR B A R R R T S S A P hERRE, Pk
T 5 ml BEEANRE
1.3 #HEMmNaLEsBSES

R B2 BRI WA B IIE R TE R FRE T AT (R R RE
FITHZ D . BARBRER: IR me L 24 b 275, 75% CFARIBE 3 ~ S min, ATEEHK
B3 e NOBIRIHE, TEEEWER, ARNAEEKER 2k, EHUBERTEE
5~ 10 min fE 2 BRNEE, BREWIHHIL 25 ~ 35 min. REABEFHRELLHERER, AOR
100 pm MBCERERERITAN BRUAE, K4 BB N T F5E A 1.5 ~ 2 mL H R 1Y
35 mm EEFRILF, (27 2 DCHEHETR.

1.4 HBESIER

HAEfsEed RS HE AR IEREES. E9ABEAAHONEE (pcnB . #£PEL
KE) BHZETENL. KB Bessel JEIE N 5 kHze RIEIKIHFHI804 B RER R A BB BB
Clamp YA EA DAQ-2B B R DAL E — M ALH BB Digitizer 8 7L AH T AL B
FH 3 ~ 5 MQ.

IR (L, MAEAMNEA Cmmol/LY: NaCl 100, KCI1 4, CaCl, 2: MgCl 2. Hepes
10, #EHE 10, FAUMZHEE CGetracthylammonium chloride, TEA-CIY 20, FI NaOH % pH 6.6
(4F Lee' . Bindokas™ BCHETI A . AR Cmmol/LD: CsF 100, CsCl 40, MgCl, 3. EGTA
10, Hepes 5, CsOH 2 pH 6.6 (3F Led BBt AL .

IR (L FAMNES 1, EAAR, SR TEA-CL LA 1 pjmol/L WKEF 3R (tetradotox-
in, TTX) B, HARAMWA Comol/L>: KF 140, EGTA 10, Hepes 10, H KOH M £ pH 6.6
(4 Christensen™ BCHETT AR

CRPTHRI (L, FEBIAMEA Cmmol/L): NaCl 100, CsCl 4, CaCl, 5 MgCl 2, Hepes
10, #EHFE 10, TEA-C1 20, TTX 1 pmol/Lo FAZHBEA (mmol/L>: CsCl 90, MgCl, 3, Na,-ATP
2, EGTA 10, Hepes 10, PISMEIF CsOHIHZE pH 6.6 (4 Christensen™ BCHETT R o

2 HHEHR

2.1 HWEMBMHDEES
BIRF T RUR MU R BB, ME RS TREMWS, AR Amei.
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AP NERR, BAR 10 pm BRFEKELADAMR, 55 30 pm YL EHAAR. LigX
b, BEWETEEM 2hAME. 4~-6h 53y (70%) HLTRERR, FKHE1£ES
K8, 3. BRA—MNRE, HEH (0% ARRELHIARABRERL, FHARSE
AR LASE A Coones) RE/DNTTEREE (B 1: 1~50,

Bl MRy RBe@EmaeT 1. 2 REFE8 (396x)
Fig. 1 Neurons isclated from H. armigera larvae with unipolar, bipolar or multipclar processes {396 x 2

MM TC-100. L-15 & Grace HF i T IR NS A K, 7 DMEM F E F T gEfF A
7E TC-100 53 A 5 L-15. Grace & DMEM % —F LR G M FFR P, TC-100 5 L-15 &k
FREREEFREES THEARMEK. EKRRAEA —FA—MRETRLEFREHI N
. FERMAFENEEAMBEL N, MSEEFAFR AR (50 min BIATIEEE), FEBEAE
HERFIEHRBETC-1005 LISEHFRIREGEHAEFRBTER4-6h KPH18~22
pm FIHAR. EETHMERFEL, Wik BMRSEH .
2.2 FHRHETRIEMBIEITIZEIEE

MENSEEERELSETFREREEE, TEFTHEE. PRENGRIE=MF. &
SEEMEERRE, AEFENTIEGS S —FhE I OEE B R .
2.2.1 theaii: BILARERHEE, BEEFRET -70mV, HTFTHTEER 60 ms, H
BHFFEFIM - 60 £ 80, M 10 mV B IEBEH ERGEERE, ARFE—RINRERIES
SIEHEBR (B2 A). BTHABEPNE TEA-CQ, BREFERIRE GF, B
TEA-Cl X @RE Cs* FilAlT, SHERCHERRE F ARG K mEFINA TIX, %8
G, ESEEN TIX SR E . WBR-BEXR RSN ERE - 40 mV Z A%
WE, -20mVABIEEE (B 2: B
2.2.2 PHEMR: BREMERFE -70 mV, FF—FRFILL 10 mV PIRBEHERGR B, 7
BE—RINERBAE. JLFRFRIEGHBER, MEEERHBIT (delayed rectifier potassium
current, 1,0 (B 3: A), ZEAEM TRA-CQHRE. EXRSARPALZIRERES RKELH
4-FEMIEE (4-aminopyridine, 4-AP> B B8 B89 IR Crapid outward potassium current, IREED
(B 3: B REH (80%> ARPRFREFRIBXEMAER (B 3: .
2.2.3 HEE: BEBASHESITE -70 mV M -40 mV ., 5T —FRFILL 10 mV B IEBIEH
ZRALRE. RRIFMNGRAFTEASEERE, BBRE. FEEEAM (-70 mV F - 40
mV) MBMGSEAENGERENFEARNBANRELREHEEE, SREBRRE
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Fig. 2 TTX-sensitive sodium currents (A} and the corresponding current-voltage curve (B)

B3 HEERR
Fig. 3 Potassium channel currents
Ay BEIRBREREM (1.): B: BERTHRAM (1,):
C: [E— SR BT SEIFEMHEBR (1, and 1, recorded from the same cell)

_ 40 mVEAREGE, 10 mV ZAZEE (B4, ATEEEEE. REAER TAMEEERER
—RELEREREAT N - 60 mV BFIEGE, - 40 mV BTAFEST, FEiXx—45 B R AR R iR i an
BFERAERILEE . SEAENSEE.

B4 REERESHEERR (0 RHBR-BEXHRME (B

Fig. 4 A series of high-voltage activated Ca currents (A) and the corresponding current-voltage curve (B
3 bk

ME e sEi B DR EROE FEEAV RN 8. B, @RS S 5 RN
R B P R NE I SEI e AT A 00 ER . RATE I XIRE R B RS & P e
AR KRR R HIARR, KN TC-100 FHFELIFRFHAEHEMNER, ATC1005
[-15 S ERGH Rl EE & BRMLH R MNGEE 547 o, RAEICRI RS A S L.
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UL TC-100 55 115 B R LA EEFEAMEN. BASM BT EfFESRFE RS
ME, EFEFENEERSELAHMM TLEBSRRE, BMERHE K, UHIZEEA
ERENA@ERA. FIRNXHTERER. Er.

W WSS R TE A FIEERME T oA XA A R L e A A S R TR
B, FESMERRARAEMES, FREERIMEMUAMXEPECEIERA. BRWEEN
EETFEBRZMRATELERARAMERER. O TAERER, SEMESRTERE
EARAFEEHAENEEYS 2 — ERFEESWEFRETIIMEEL. FIFERHEARR
HEMNEEEAERE, i ElR SR s MR R T EEAER, A TIE I E s
MR, (B SR ORE, TRENM, JH R B R PR R M B A A
K, (LR E AT TR TIRE A OEGE, AR XA Amar SR 290 5 BE
THNE AR RSN R TR B S R Periplaneta americana R Rt 2 4R BT 58, RILME THE
RAAER, ERAGRE. BHFFERN. RERMEEMFT, 2P AR RS R
I FRIT . DA TR R R Bl DL B AR B AR AL R s B A BRSO AR 1 T E v R LB 6%
AP AR TR ARE, ERAME R AR R R 2 MR R T RN, R
TIEETHERHEEA, RO RS 7 RIE D AR T EE S R B B
fEM, MM5LEST SRR RATOIIRERFW, BiEERRe Ry Rme
M5 R GCR A K 5 T A B, AT AR A0 K 100 min. & & F TR A LI
R 2ABBEEHEA T, AEHREG AR C R B A M R, 85 RGN A
R, TR AN IR A AR B R TE NI i IR A, FIR RIS TIX SRR MEEE R
B I R A 45 JRTE .
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Acute isolation and culture of nerve cell from the cotton bollworm
and the patch-clamp study on the voltage-gated ion
channels in the cultured neurons

HE Bing-jun'» LIU An-xi'» CHEN Jia-tong’> SUN Jin-sheng' » RUI Chang-hui’ » MENG Xiang-ging’
(1. Department of Biology, Nankai University, Tianjin 300071, China;
2. Bioactive Materials Key Laboratory of Ministy of Educations Nankai Universitys Tianjin 300071, China:
3. Instintte of Plant Protection, CAAS, Beijing 100094, China)

Abstract: The dissociation and culture of cells isolated from the ventral nerve cord of the larva of the cot-
ton bollworm» Helicoverpa armigera are described. The propterties of the voltage-gated ion channels of the
cultured neurons were studied with patch-clamp technique in the whole-cell configuration. Neurons sur-
vived and grew fast in either TC-100, Leibovitz” s L-15 or Grace medium supplemented with glutathione,
glutamine glucose and 109 foetal calf serum. The medium made up of equal parts of TC-100 and Leibo-
vitz"s L-15 enabled better adherence, survival and growth. Most neurons showed neurite growth exhibiting
unipolar» hipolar or multipolar. Neural cell hodies readily formed seals with patch pipettes. allowing sta-
ble: whole-cell patch-clamp recordings. Depolarization of the cell under voltage-clamp resulted in TTX-
sensitive sodium currents, high-voltage activated calcium currents and two types of outward potassium cur-
rents. The potassium currents could be decreased by TEA-Cl and 4-AP.

Key words: Helicoverpa armigera: nerve cell; ion channel; cell culture



