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Abstract

Objective: The purpose of this study is to investigate whether the concentration of tetrodotoxin
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(TTX) has an effect on neurotransmitter release, and try to find out the lowest working concentra-
tion of TTX. Method: Using mouse cortical neurons as experimental materials, different concen-
trations of TTX were added to the external solution, recording the amplitudes of evoked inhibitory
post-synaptic current (eIPSC) and evoked excitatory post-synaptic current (eEPSC). Conclusion:
When inducting cortical neurons to release neurotransmitters, the semi inhibitory concentration
of TTX blocking eEPSC was lower than that of eIPSC. So, eEPSC is more sensitive to TTX than eIPSC.
When blocking neurotransmitter induced release with TTX, working concentration need is higher
than 0.2 pM.
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1 Hl

X 2 2 (tetrodotoxin, TTX)VENIKEE AN & A I —F A0, ZRrERmN—MEE oY
o BP0 DR T T (B R TE ST, RS RS N2 DT S e 2 S )
PEHALFAA[1] [2] [3] [4]. #PEANAR 2 [RLE S B &I R T B 5 T 55, R RN &3 iU 78
S 2 AR AR RIOR AR S B R B TR o 8IS 25 PR 4 — A BRI, T DA R M A AN R TS 22 3
5, 7=tk eEPSC B3 elPSC [5] [6]-

SEEG T TTX H AL T BRI B 1, Sy 7R FE TTX ZEH0 ] BELBRr #eh 2 356 I PR 75 R TEUR) R A AN
F R R EAEES, DAERR TTX MR Rse AW TAERE, ARSI BER A RIRE R TTX
1 F T IR AR N BRI Rz JE AR 2 T, E AN RV E TTX /745 N elPSC 5 eEPSC. SEI4E B iR, TTX
XoF 5 R TR e M S A A LR 5 S PR AR AN R, I 2 (1ICB0) Az /N T f5 %, B TTX %t
5 R A T I i i (1 o 428 388 R A7 FH A0SR o B 5 DB 58 A BELIBT AN B8 I 1 TTX TARREE R KT 0.2
uMo.

2. M5 RHE
2.1 #§

Hi & (Glucose) 2 BN 2 FR(EGTA). 4-¥8 £ 3L REE Z iR (HEPES). B4 id 7 (Ara-C).
Z (Insulin). % %-L-##iZ R (Poly-L-lysine). NaCl. CaCl,. MgCl,, CsCl. KCI. NaHCO;. Na,GTP+ Na,ATP.
P47 R T T (Hanks) ¥R T Sigma A &) ; B-27. #4k% A (Transferrin, Gibco). MEM (Gibco A #]). 2
7% (FBS, Gibco A #]). JEE HEF(Gibco A7) EIF 8 & (PTX, Tocris 2 #]). 6-FJE-7-fi FE 4 IR k-2, 3-
ZHA(CNQX, Tocris A ). FlZKH N-ZFEB(QX-314, Tocris A#): WKEHR(TTX, LilEEAYERE
AR AA).

2.2. 8
EERME, SEMERHECRE ARG, MobRSHI, CO, IR, s TG, Flk

ik
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KE ST DT AR, HEKA, HA-RH:, /-, Thermo, 75 Air Tech, L HATRAA .
2.3. A&

2.3.1. EREEECH

1) #H0 22 TC 4 B % 97 55 (2% B-27,  0.5% Glucose, 100 mg/L Transferrin, 5% FBS 12 uM Ara-C); 4k
(140 mM NaCl, 5 mM KCI, 2 mM MgCl,, 2 mM CaCl,, 10 mM HEPES, 10 mM Glucose); FH% P9 ¥#i(120
mM CsCl, 5 mM NaCl, 1 mM MgCl,, 10 mM HEPES, 10 mM EGTA, 3 mM Na-ATP, 0.3 mM Na-GTP); HBS
fi#519%2(0.5 mM Hanks, 0.283 mM HEPES, 0.35 mM NaHCOs) [7] [8]-

2.3.2. BB KKK BEHE T MR RN S5

R A 24 /BN I BFAE RN, AR BRI BSOS TAE G, Wiskabdt, 285 oK 2,
JASERT A B HBS 2 b o #4 HBS Z2 {541, Ii A\ 1 mL 0.25%[F /A, TN 37 CEF=FE il Ak,
RITHIT 12~13 438, THL e UG RBEIR T4%, II\ 3 mL plating ¥, 0 = by 1L EREIE R, A 2
mL plating ¥R 2T 8~12 Ik, 44K AL $2 FRA 70 pm IAHARIFTIE S, I — @A)
plating ¥ ¥UE & (1% — R 2 RMIE 12 ML HIES), B NEENRS SN 1 mL 48087
AT A B BIRR T 3 B AT R . BEIRMEE — Rk TG Ara-C BiFRdk, FERERFRINEE VU RFNEE LR
& 4uM 1) Ara-C K5 773E, K537 13~14 K B0 25 3h T fL AR B S 000 35 [9]

2.3.3. &YRRpE F$HEIE

PLAI AR B IR FEA, FREHZ) N 3~5 MQ. EH il HLE e N—70 mV [10], 7EVFE NN 2~3 mL 4k
W, HZE NIRRT, TEREL T HE — RS R e, VR AR e, 5 A XU & s
AR FLREAT A 0 ISP 1SS0 [11], B0 A fp R A I 5% . 183k eIPSC BFESMNE I 20 uM
AMPA-SZARFH 77 CNQX & 50 uM NMDA -2 4 BH Wi 5] APV BH B H-Ath HLIRL,  SIESINFE SR 43 0 i O
uM, 0.0008 uM, 0.0016 pM, 0.008 uM, 0.04 uM, 0.2 uM, 1 puM [ TTX BHIrEE. 03 eEPSC I,
FEAMBF IO 100 uM GABA-S2 4 LI 71 PTX F1 50 mM NMDA-3Z 14 BH W7 75 APV FH T LI HoAh 38, [
IS LE FLAR PO R I 5 mM ) QX-314 LABHIT Na'i@iE, LAY R4 R ah I AL T3, H AR seit #it
5 FRAHE

2.4. BIEALER

¥4 F HEKA EPC10 i 3 58 Jil i » 2R Ja i@ 8¢ Clampfit 4B , St i1 18 . F5 F Graphpad prism 7.00,
Igor Pro 5E 43T »

3. &R
3.1. FRIRE TTX 3L TR elPSC HIPEETER

DR FE TTX AERHWT elPSC 1R B2 2803 e, A5 FH e (35 7% 13~14 JR) BB AR BROK I K2 J2 4 42 o 2t i,
P A TSI SR A A M Sl 5 IR, N EE R 3 RMSL SRR, AT bR TR SIS A . SRR
1 FR, AMRHIMN CNQX Al APV, HWRH&A QX-314 M4 T, 4 5IIA 0 uM, 0.0008 uM, 0.0016
uM, 0.008 uM, 0.04 uM, 0.2 uM, 1 uM [F TTX, B TTX (RN E, 0% 2K elPSC & {H PRI,
i Hill 5 FELA ISR TTX R R elPSC IRAE I —1b 5 %kd, 152 1C50 S 0.030055 pM.
1SR, TTX e M| BENT elPSC, 7E TTX 0.2 uM FIIKEE R JUF 7] LABH I 4= 45 11) elPSC,
UEAEAE ] TTX PHT S Il E s, G 200 TARREEERENAE 0.2 uM B .
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Figure 1. The efficiency of TTX at different concentrations to block eIPSC in cerebral cortex neurons. (a) When the concen-
tration of TTX is 0 uM, 0.0008 uM, 0.0016 uM, 0.008 uM, 0.04 uM, 0.2 uM, 1 uM, the surface curve of eIPSC generation
of cerebrum cortex was recorded. (b) It is recorded in (a) that the normalized value of each piece is fitted by Hill equation,
and the curve is tested for four times alone. The total sample size of each concentration group is 11~15

B 1. AEIKE TTX PR KR BHEZ AR elPSC BIIZE. () 7£ TTXREA 0 uM, 0.0008 uM, 0.0016 uM, 0.008
uM, 0.04 uM, 0.2 uM, 1 uM B, IBRKHKE EHELLHHE elPSC X FRMZE; (b) ()FICREIESFZHHIBR)T—HHE
F Hill Gl &EREhZ, MRk, SNMNKEARHEARZEN 11151

3.2. ARIARE TTX XHREZ TR eEPSC HIBAETE M

[FEIFER), NIRFAEIREE TTX % eEPSC FHIH{ER, =& Fiksede, fEHRFR 13~14 KK/
FEEARE 0, WP I QX-314, HAEAMNEH I PTX A1 APV i, 43 HIJIA 0 uM, 0.0008 uM, 0.0016
uM, 0.008 uM, 0.04 uM, 0.2 uM, 1 puM [ TTX, ic3k eEPSC. £5%H 15 elPSC LHAML, fEREE TTX K
FERITFE, 031 eEPSC IEE Bl 2 PR . @it Hill 77 A2 EATI0E, B BIR4 TTX WK E T ¥ eEPSC
MEAE VA — b Jo LA 2R, JF3R H 1C50 9 0.011208 uM. Z5 R 2 fioR, 67 TIX AAERER T,
BE TTX ¥R & R385 I eEPSC 15 244 &0, 76 TTX WERN 0.2 uM B, CREFHWTAR H 4> 11 eEPSC, R
AN A TR A, BRI, ONSE 4] NaBIiE i, TTX B TAEREN iZiEF ST 0.2 uM

R
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Figure 2. The efficiency of TTX at different concentrations to block eEPSC in cerebral cortex neurons. (a) When the con-
centration of TTX is 0 uM, 0.0008 pM, 0.0016 uM, 0.008 uM, 0.04 uM, 0.2 uM, 1 uM, the surface curve of eEPSC genera-
tion of cerebrum cortex was recorded. (b) It is recorded in (a) that the normalized value of each piece is fitted by Hill equa-
tion, and the curve is tested for four times alone. The total sample size of each concentration group is 11~15

& 2. REIRE TTX FEETKRE Z#EA0 eEPSC BISE. (2) 7£ TTXKE XA 0 uM, 0.0008 uM, 0.0016 uM, 0.008
uM, 0.04 uM, 0.2 pM, 1 uM B, BRKENE ZHEA eEPSC R 3R/IZE; (b) Hill FIEHIE (@)PIEREIES£HH
BIT—Lr(E, MR, BNRELESHAER 11-154
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3.3. eEPSC tt eIPSC ¥t TTX BURE T E HEI R

IC50 R FRFF LB A EAIHIR EE, R EREPUNER I —Fio7 =X, S )24 o £ H) e A4
VIR R BT TR BB [12]. B id 21 elPSC 4141 eEPSC ZH AR AR AT H—4k, FrfE faEad Hill 5 f
BTS2 B 28t B 1 1, 1K 2 B, SREGZ il 28 (4 1C50 . 3 i B 20 B i 5 nT 15 21 elPSC 41 eEPSC
YL TTX 2300 223 51l /2 0.030055 pM A1 0.011208 pM. 7] L H1 elPSC 41 1C50 {#i KT eEPSC
41, ULEH TTX /EHT eEPSC AT Ts B4R FEAK T elPSC HIEAHIREE, XtmE B AMEE T’
T PR IR RO LRI T TTX IR AR B U
4. g

TEAR R YL 3 AP0 3 X — I R, 58S 7 3 TS AEA, 58 IR T R i 4 i
JR PR3] [14], Ffih e FL IRt Fh 06 P e 22080 o 5 K 2 1) 8 i i A2 AR 45 45 T P AR 1A o R4 R )
S f FELIAL ER Y AT P Sl LU EPSC FHAM i 14 S 5 HLIAE IPSC PR R 2 AL 2% By MR U R RO T A
FRANR A MR 2> 518 EPSC, IPSC W 54| Ve FE IR T -2 5 | A K[15] [16].

PREE 36 BT VRO AT A2 A B R BRI S W BTG, PR R L X AE T 40 42368 o HRVRE TR 15 75 2280
PERALIIRR A, 175 AR TR 7 BN VE HAL AR A 1), T RIS 75 2171

A S SVE SN EE T TTX HHI BT elPSC 5 eEPSC 2 754 [X 51 L K AN Rk 5 ) 1 P 22 18] ) 5%
TP SRR

A SEZI6 38 1A R B 2 A 28 O A LA AR [RIVR B TTX AEAE R 25 4F T 3047 H A B SR B0 SR B8 AIE, 7T LAM
e JE MSIR 25 b ORI, B TTXOREE RGN, B Kk B SRl H I A A E A D s am, S —
PRI DC R o Bt elPSC 2HY eEPSC ZHAHLLEL, eEPSC ZH ) 1C50 B2 KT elPSC 4, XEMFE S
R TR J e 1 4o 22 388 JOT FRDRR T2 TTX PR IAR BB A4 A T R UK

TR fi i 368 A — o R o T B RRE TS e P A ) e 328 o 5 | 5 ik i 7 A D ey P SR i fi PR ASE AT 1) 2
fih f5 R DI o B2 A PG oA R I i e 2 M 5 0 1) 4 S A 7R R A 45 4 L R AR X A [18], (Rt eEPSC
EE eIPSC % TTX I AR A B A U M 28 AN 2 & R A 52 RA S R TR 520 o SR A i SRR JEON Ay 356 I
VB 9l e B2 4k, 51 RS4RI 6T Na* K S5 8 15 i, £ 202 Nati@iE s n, m Na™ Wi,
HE R AL B A = A EPSCo W] LA @EPSC Xif -7l K 5 2% v & A0k B AU B i A TTX BB 1
fEAT Na"iEiE R R, eEPSC MHELAATA Na'Wiiix—47 Ak A, TTX BHEr Na"if@iE L% T eEPSC
BLETCVEF s T IPSC 2 SRl i SRS A A i PR T, 5 SR A J5 S N B I, I ™=k
JRERABA AL BT, IRAT IPSC TR AR T RE -5 5 i 5 e K IE (1 P/ ER Na*s Ca® I [ 6 14 9% . FT LA
elPSC (1977 A 3 B il i U 58l J5 L CldiE i vE, TTX e A E R F Na'ilig, xf K'.
Ca?" & B B Tl L E 3 mi[19], PUb e Xt elPSC HIMEFH I AN e 3 Bl ik Cllie, X2 —Fh
TR (55 R B AT N, RIMEAE FH R | eEPSC 4T . 2T TTX X FA[FIZEA 258 5 2 15
SEANFERIVER, G0 d 18 S5 B O AEZ B TTX B, SERER T RS 24k, BUR1E
TTX SEME N R 5 525 0 7 11 328 o 4855 3k JEE LU AT ) P 326 o B0 PRSI i AR T A, AT 7 23— B ik F ik
TRHRILE »

VB R — PR 3Ry S PRI Na @ aE BT, TTX BTN, RIS RS s 20], Rk, K
BEL W74y 25 3 P I 1) B AR A R TTX TAR MR B R H — e L, MARSZIR s R mT I H, 0.2
uM & TTX TE4EMZ 0 M — AR T, SR 2/ DB & T 0.2 pM [ TTX, Sfls A REw
SEa P O MR L b, AR R A S CO R TAEWREE L 0.5 uM B 1 uM [3] [4], & T
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ARSI 0.2 pM ], IX LR EEHTAT DASE A ] Na @ IE S 5 77 E . 5 Na s 18 o 286 2 ErK
I B R G 40 0.5 uM B3] 1 pM ) TTX BEATSESG,  DURTTREAFER 4 MIAEZEAT — 4% Na @i
S S A PR 3R BMEAT 5 ZE B S S I, B8 SRR Na BB A5 5 (M) 26 AR I AN 20 2 I i 4%
0.2 pM RFZR) TTX W5 LY SE0 A B AR SEIR RN T TTX SR U BURIS, e BRI TAR R
SR A Na"JEE AT BLAE2ERF20 I 78 7035 P 52 Ront Na i3 (1 FHLT .

ZiLPTid, R R R RS R A E, B A RN A R S 5 B TR R 2R
AR UK

EHEWHE

WAL B AR 542 (2020CFA025) . g RO K R 23k G 5 ik A A B E 3154 B RHE
(2Z13002).
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