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Regulatory effect of Zn’* on P2X receptor-mediated, ATP-induced currents in different autonomic ganglion

neurons in rats

MA Bei” , NI Xin (Department of Physiology, College of Basic Medical Sciences, Second Military Medical University, Shanghai
200433, China)
[ABSTRACT] Objective: To compare the effects of Zn*" on the P2X receptor-mediated, ATP-induced currents in neurons separated
from rat superior cervical ganglion (SCG) ., nodose ganglion (NG), and otic ganglion (OTG). Methods: Whole-cell patch clamp record-
ing technique was used to study the regulatory effects of Zn*™ on ATP/aB-me ATP-induced currents in the above 3 ganlglion neurons.
Results: All SCG neurons responded to ATP with a sustained current, while no neurons responded to of-me ATP; Zn*" potentiated
ATP-induced sustained currents to (1 442+34) % of the original value. All NG neurons responded to ATP and o-me ATP with a sim-
ilar sustained current;coapplication of Zn*" (10 ymol/L) potentiated their responses to (180%+12) % and (262428) % , respectively. All
OTG neurons responded to both ATP and of-me ATP with a sustained current. Coapplication of Zn** (10 ;» mol/L) did not significantly
potentiate the sustained currents induced by 10 pmol/L ATP, but when ATP was at 30 pmol/L, Zn®*" (10-100 pmol/L) inhibited
ATP-induced sustained currents in a dose dependent manner. If TNP-ATP (100 nmol/L) was first used to inhibit ATP-induced current
to (26+2) % of the original value, Zn*" at 10 ymol/L potentiated the inhibited current to (12749) % of its original value. Coapplica-
tion of Zn*" (10 pmol/L) potentiated o-me ATP-induced currents to (1465) % of the control. Zn** (300 pmol/L) had no effect on
Ton and o Of ATP- and of-me ATP-induced (30 pmol/L) currents in OTG neurons. Conclusion: (1) Zn*" is an allosteric modulator of
P2X, and P2X,/; receptors in SCG and NG neurons and can potentiate the currents they induced. (2)The predominant receptor subtypes
in OTG appear to be homomeric P2X;,; and a little P2X,. Zn*' has an inhibitory effect on the ATP-induced currents in OTG neurons,
suggesting some novel members of the P2X purinoceptor exist in these neurons.
[KEY WORDS] Zn®"; ganglia,autonomic; neurons; P2X receptors; ATP-induced currents
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120, HEPES 10, tripotassium citrate 10 #l EGTA
10; 1 KOH ¥ pHEHFHM 7. 2 ,
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Origin7 (Microcal, Northampton, MA, USA) £
K,
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HZEME B MR, [ 447 Zn®' (10 pmol/L) Al LA
HR RN RKZE(180+12) % . 534 NG Hh ir 5 #h &
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DAL S B B R 2 (262+28) %, WL 2,
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w 5@
ATF 1 fi-me ATP
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ki ‘ 1 nA

B 1 7EXR SCG.NG #l OTG # £ T £ ,ATP #
af-me ATP (100 pmol/L) % % B H i &
Fig 1 Currents evoked by ATP and afi-me ATP
(100 pmol/L ) in rat SCG, NG and OTG neurons
All neurons in SCG responded to ATP (100 pmol/L) with sustained
currents (A,n=22); all neurons in NG (B.n=12) and OTG (C,
n=12) responded to both ATP (100 pmol/L) and af-me ATP (100

pmol/L) with a similar sustained currents

O ATP(30 1 maol/L)
14 ——I—— B ofl-me ATPO30 U moliL)
12
=
£ 10
o 8
%’ 6
= 4
4
2
; m =
SCG NG OTG

B 2 Zn’* (10 pmol/L) 3t X R SCG.NG #n
OTG ¥ £ T ATP F1 ap-me ATP FH
R B A I E A EE R
Fig 2 Comparison of regulatory effects of Zn** (10 pmol/L)
on ATP- and af-me ATP-induced currents
in SCG,NG, and OTG neurons

2.3 Zn" 3 OTG 4 2 T ATP/of-me ATP # %
e A E R BB T Zn®' (1,10 pmol/L),
ATP(10 pmol/L) & ML WAL T Zn*" A1
(111£3) % M96£4) Y. WA ATP k25 &
30 pmol/L, W REH) Zn®" (10 pmol/L)Efﬁﬁ ATP H#
WA RN RGE T 2o’ A (89 +2)% (E 2. A
3A), kg E Zntt R E 100 pmol/L,ﬂU@
ATP D ZE ARG T Zn" 41 (85+3)% (H
3A) . af-me ATP AT LIS & — A AL 1 5218 2K 1
AL [ B 25 7 Zn®" (10 pmol/L) AT LAAH H: 2
R E (146 £5) % (K 2, 3B), R4 T Zn®"
(300 pmol/L) X ATP (30 pmol/L) il ¢f-me ATP
(30 pemol /L) 8403 R AR 196 R 1] 5 %5035 JC B S 5% i (3%
D,

+Zn™ 100 pmoll
-_— -

-(...,, -rm W
) va V

af-me ATP 30 smoi.  +Z0° 10 pmoll. Wash

Vo

ATP 30 pmol/l.  +Zn" | umol/L +Zn™ 10 umoll

@

Ve *u,-.

3 ot KR OTG #E T
ATP FSRRHAFER
Fig 3 Regulatory effect of Zn’* on ATP-induced
currents in rat OTG neurons
A: Zn*" (1,10,100 pmol/L) inhibited ATP (30 pmol/L)-induced
slowly-desensitizing currents in a dose-related manner; B: Zn?>" (10
pmol/L) potentiated af-me ATP (30 pmol/L) -induced slowly-de-

sensitizing response

£ 1 Zn** (300 pmol/L) X ATP(30 pmol/L)FA
af-me ATP(30 pmol/L) & 0 5k iF i i8] & $ %2
Tab 1 Effect of Zn** (300 pmol/L)on 1.,
and 1, of ATP(30 pmol/L) and
af-me ATP(30 pmol/L) induced currents in OTG neurons

ATP+ o afme ATP+
Index ATP Zn?! me ATP Zn?!
Ton 85+3.2 85+5.9 156+ 7.1 148+ 2.6
Toff 181£3.7 174+4.8 182+10.4 195+12.7




« 376 -

B EBEREAR 2006 4F 4 AL 27 B

SEES v, G SR SE 44 F TNP-ATP (100 nmol/L)
J& o BHLIT R 2 R 45 7 TNP-ATP #9 (26 +£2) %,
457 Zn’ (10 pmol/L), ATP HLJi iy Bl 45 7
TNP-ATP B (127+9) % (P<<0. 05, 4)

1.2 r

1.0 F
5 o8}
£
5
4 06 F
Z 04t .
£ -
02
0
ATP ATP+TNP-ATP ATP+TNP-
ATP+Zn*

4 EAROIGHETL, HHA
TNP-ATP(100 nmol/L) 5 ,Zn** (10 pmol/L) 3t
ATP FES R RHAHER
Fig 4 Regulatory effects of Zn** (10 pmol/L) on
ATP-induced currents after application of
TNP-ATP (100 nmo/L) on rat OTG neurons

After TNP-ATP (100 nmol/L) inhibited ATP-induced current,
Zn*' (10 pmol/L) potentiated the inhibited currents with the exist-
ence of TNP-ATP. The current evoked by ATP (30 pmol/L) with-
out Zn’" was taken as the standard. Each column represents the
mean s. e. m of 4-7 cells; * P<C0.05 vs ATP; £P<C0.05 vs ATP+
TNP-ATP
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Awakening concentration of desflurane is decreased in patients with obstructive jaundice

Song JG, Cao YF, Yang LQ, Yu WF, Li Q, Song JC, Fu XY, Fu Q(Department of Anesthesiology, Eastern Hepatobiliary
Surgery Hospital, Second Military Medical University, Shanghai 200438, China)

[ABSTRACT] BACKGROUND: Some studies suggest that behavioral complications of cholestasis, such as fatigue and pruri-
tus, may be associated with altered neurotransmission in the brain. Because inhaled anesthetics primarily act on ion channels and
receptors on the neuronal cell membrane and alter synaptic transmission in the central nervous system, it is possible that altered
sensitivity to inhaled anesthetics may occur in cholestatic patients. Therefore, the authors compared the minimum alveolar con-
centration (MAC)-awake of desflurane in obstructive jaundiced patients with the MAC awake in nonjaundiced patients. METH-
ODS: Patients underwent inhalational induction of anesthesia with desflurane. MAC awake was determined in each patient by
observing the response to a verbal command (open eyes on request). An end-tidal anesthetic concentration was maintained at an
initial target level of 1.4 % for 15 min before a command. If a positive response was observed, the concentration of desflurane
was increased by 0. 1% and again kept constant for 15 min. The verbal command was then continued. This process was repeated
until an end-tidal concentration was reached at which the patient did not respond to command. The anesthetic concentration mid-
way between the value permitting the response and that just preventing the response was defined as MAC awake for each pa-
tient. RESULTS: The MAC awake of desflurane for patients with obstructive jaundice ([1.78=+0.19]%) was significantly less
than those observed for the control group ([2.1740.25]%; P<C0.001) and correlated significantly with serum total bilirubin
(r=-—0.67, P=0.000 4). CONCLUSIONS: The MAC awake of desflurane is reduced in obstructive jaundiced patients com-
pared with nonjaundiced controls.

[ Anesthesiology, 2005,102:562-565]



