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EDERATION OF THE ASIAN AND OCEANIAN PHYSIOLOGICAL SOCIETIES

UNCIL:

sident : M. Ito

Vice President : S.K. Manchanda

Vice President : X.L. Yang

asurer : C.Y. Chai

retary : C. Pholpramool

nbers : J.I. Hubbard, W.G. Kim,
F. Motamedi, R. Rahamimoff,
H.J. Singh, J.A. Young

Minutes of the 1st FAOPS General Assembly, November 8, 1994
Shanghai International Trade Center, Shanghai

SECRETARY OFFICE:

Chumpol Pholpramool

Department of Physiology

Faculty of Science

Mahidol University

Rama VI Road

Bangkok 10400, THAILAND

Tel. 66-2-2461375

Fax. 66-2-2461375
66-2-2477050

The meeting was called open at 7:40 p.m. Twenty nine delegates and Council
members, and five observers were in aitendance.

APOLOGIES:
D. P. G. Bolton, C. Goonaratana, T. O. Morgan, R. Rahamimoff
AGENDA 1. Greeting by the President

President Ito thanked and welcomed all delegates and made an apology for
those who were unable to attend the meeting. Since this was the first meeting of
delegates from all adhering bodies, he then briefed Article V of the FAGPS
Constitution regarding the General Assembly (GA).

AGENDA 2: Approval of the late registered delegates

Late registration of the delegate from Malaysia. Dr. Swee Hung Cheah, was
approved. .

The President asked for rearrangement of the sequence of some agenda and
proceeded the meeting.

AGENDA 3: The 4th FAOPS Congress in Brisbane, 1998
a) Official invitation

Prof. J. A. Young made an invitation for the 4th Congress of FAOPS in 1998.
He proposed that the Congress would be held during 4 days in September in Brisbane
conjointly with the annual meeting of the Australian Physiological and
Pharmacological Society. The venue of the Congress was not yet finalized.

b) Confirmation of acceptance

The invitation proposed by Australia was confirmed by a majority vote.
AGENDA 4: Invitations for the 5th FAOPS Congress, 2002

The Council recommended that among the invitations proposed those of
Malaysia and Korea should be considered by the GA. Representatives from these two
countries were asked to give a brief invitation.

Prof. H. J. Singh representing the Malaysian society proposed to hold the
Congress in Kuala Lumpur whereas Prof. Kee Soon Kim representing the Korean
society proposed to hold the Congress in Scoul. Both representatives showed their
preliminary preparations for and strong intentions to host the Congress in the year
2002. Prof. J. A. Young suggested that in the future the countries that make
invitations should also present a letter of support from their governments.
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A ballot was made in favor of the Malaysian’s invitation (16 votes for
Malaysia, 12 votes for Korea, 1 abstained). The 5th FAOPS Congress in 2002 would,
therefore, be held in Kuala Lumpur.

AGENDA 5: Officer’s reports

a) Report of the President

President Ito told the GA that the Congress was first held in Bangkok in 1986
then in New Delhi in 1990 when FAOPS was formally established and the first
Council was elected. Three Commissions had been formed to carry out different tasks
during 1990-1994.

(i) Commission on Physiology Education chaired by Prof. R. Rahamimoff
(Israel) was responsible for organizing Computer Assisted Teaching in Physiology
workshop in Shanghai during November 2-5, 1994.

(ii) Commission on Fund Raising chaired by Prof. C. Y. Chai (China, Taipei)
had raised US$10,489.16 for supporting the 3rd FAOPS Congress in Shanghai.
Korean Physiological Society also donated US$5,000.

(iii) Commission on Research chaired by Prof. J. A. Young (Australia) was
responsible for promoting research activities in member countries. The Commission
had prepared a Directory of researchers and research techniques available in the
FAOPS member countries.

b) Report of the Secretary

The Secretary reported that at present FAOPS had 12 regular members from 10
countries and 3 associate members from 3 countries in Asia and Oceania. Attempts to
attract more members in the region had been made. Recently, an application from
United Arab Emirates (U.A.E.) for an associate member was received. This should be
dealt with in the following agenda.

The Secretariat had published 3 volumes of FAOPS Newsletter (1 volume per
annum), which were circulated to each individual members through their national
societies, and a FAOPS Constitution & By-Laws for distribution among the officers
and delegates of all adhering bodies.

¢) Report of the Treasurer

The Treasurer presented his financial statement (Attachment 1) on the FAOPS
account which was a summary of those opened in Taipei (Treasurer Office), Tokyo
(President Office) and Bangkok (Secretary Office). The Tokyo account was now
closed. The net balance of all accounts was in surplus in the amount of US$9,665.16.

AGENDA 8: Report of the Commission Chairman
a) Commission on Physiology Education- CAT workshop in Shanghai

Prof. Pholpramool reported the activities of the Commission on behalf of the
chairman, Prof. R. Rahamimoff. The Commission had organized a CAT workshop as a
pre-congress activity during November 2-5 at the Shanghai Institute of Physiology.
Twenty one participants, 10 from China and 11 from 9 other countries, were in
attendance. Four teachers from 3 different countries were invited to give instructions
and supervise the workshop. All trainees and instructors were fully supported by
FAOPS. The workshop was considered highly successful.
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b) Commission on Fund Raising

Prot. Chai reported that the Commission was successful in asking for donations
from many member societies, such as Korean Physiological Society, and especially
from a private company in Taiwan, Millipore Asia, which donated US$10,489.16 to
support the 3rd FAOPS Congress.

¢) Commissicn o Research

Prof. H. J. Singh reported on behalf of Prof. J. A. Young, the chairman, that
the Commission had circulated questionnaires requesting information from all adhering
bodies regarding research arcas of interest, research techniques available, number of
postgraduate students and publications, and room available for visiting scholars. The
questionnaires were returned from 7 of 10 countries that were sent to. Analysis of the
returned questions revealed many interesting information from which a Directory of
resecarch techniques and researchers in the FAOPS member countries had been
prepared.

AGENDA 7: Association between CEPP and FAOPS

The Secretary informed the GA that Blackwell Science Asia (BSA) had
expressed its interest to associate with FAOPS. The publisher would advertise FAOPS
Congress and publish congress abstracts as supplementary pages in an jssue or two of
the journal Clinical and Experimental Pharmacology and Physiology (CEPP) after
the congress, at no charge. BSA could produced abstract booklets for distribution to
participants at additional cost to the organizer of each congress. BSA would also allow
individual members of all adhering bodies to FAOPS to subscribe to CEPP at 60% off
the normal institutional subscription rate. In return, BSA requested that it would be
provided with a free stand in the trade exhibition area at which CEPP and other
related BSA publications could be displayed. In case BSA could not send personnel to
look after the display, the congress organizers would take delivery of leaflets and
sample copies of CEPP for displaying at the exhibition or for distribution to delegates.

The Council had discussed and, in general, accepted this proposal, and
recommended that the Secretary should negotiate with BSA in more details to obtain
maximum benefit for FAOPS. A recommendation by the Council was endorsed by the
GA.

AGENDA 8. Admission of new members

The Secretary told the GA that a group of physiologists in U.A.E. had made an
application for an associate member. According to FAOPS Constitution & By-Laws
admission of new members must be approved by the GA. Prof. S. K. Manchanda
added that these physiologists were very enthusiastic in joining the Federation
although their members were small in number at present. Furthermore, they would
have no financial problem for the payment of membership dues. The Council had
recommended that they should pay a nominal fee of US$50- per annum. After some
discussion, a unanimous vote in favor of admission of this application was obtained.

AGENDA 9: Proposed changes to the Constitution- ARTICLE IV. membership

In order to encourage and accommodate private organizations and institutions
to join the Federation, and to honor the outstanding physiologists who had made
significant contribution to FAOPS or the development of physiological sciences in the
region, the Council recommended that the Constitution should be modified such that
two new categories of membership, i.e. Supporting members and Honorary members,
were added to the ARTICLE IV. The detail of the proposed changes had been
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precirculated to the delegates. All types of membership were accepted as proposed
except some revision was made for the Honorary members. Several suggestions
regarding the approval had been proposed. However, the majority votes went for the
following changes;

“IV(_4) Honorary members are individuals who have made outstanding
contribution to physiological sciences and to the objectives and work of the
Federation. Upon recommendation of the Council an individual may be elected
Eonoria)ll'y,,member by a two-third majority vetes of the delegates to the General

ssembly

AGENDA 10: Election of Officers and Councilors for the term 1994-1998

President Ito reported that the previous Council meeting in Glasgow in 1993
agreed to appoint Prof. B. K. Anand (India) to chair the Nominating Committee for
new Council, which was formed by 4 other representatives from Australia, China,
Japan and Korea. Prof. Anand was then asked to tell the GA how did the final slate
was prepared. All adhering bodies and the present Council had been requested to
propose the name of candidate for each office. The first slate was made after drying
out some names from the same country so that members of the Council were evenly
represented. The second slate was prepared after minor changes and was recirculated
to the Committee for final approval. The final list of candidates (Attachment 2)
received almost unanimous agreement by the Committee.

The President referred to the By-Laws: ARTICLE 3 and asked for proposals of
additional names of candidates. There was no other nomination. A majority votes of
acceptance of the slate prepared by the Nominating Committee was obtained. The new
Council for the term 1994-1998 consisted of the following persons:

President Prof. Masao Ito (Japan)
1st Vice President Prof. Xiong-Li Yang (China)
2nd Vice President Prof. John A. Young (Australia)
Treasurer Prof. Chok-Yung Chai (China, Taipei)
Secretary Dr. Chumpol Pholpramool (Thailand)
Members Prof. Usha Nayar* (India)

Prof. Sang Ho Lee* (Korea)

Dr. Harbindar Jeet Singh (Malaysia)
Prof. Fereshteh Motamedi (Iran)

Prof. Rami Rahamimoff  (Israel)

Dr. Rodger Pack* (New Zealand)

* These are new members of the Council for 1994-1998.
AGENDA 11: Plans for 1994-1998

Prof. Ito thanked the delegates tor supporting him for the second term and
presented his plans for the years 1994-1998.

1995- FAOPS Executive Board meeting should be held in Kyoto at the same
time as the 4th IBRO World Congress of Neuroscience.

1996- FAOPS Council meeting should be held in conjunction with a FAOPS
workshop to be held in Asia.

1997- FAOPS Executive Board meeting should be held in St. Petersburg
during the 33rd IUPS Congress.

1998- FAOPS Council meeting in Brisbane during the 4th FAOPS Congress.
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The plans were well accepted by the delegates.
AGENDA 12! Any other business

The President told the GA that the Council had recommended Prof. B. K.
Anand and Prof. T. P. Feng for Honorary members. Achievements and contributions
by these two physiologists were briefly introduced by Profs. Manchanda and Yang,
respectively. There was no other name proposed. A unanimous votes of approval for
Honorary members of Profs. Anand and Feng was received.

There was no other business arising. President Ito made a final remark
expressing his regret and appreciation for the three out-going Council members (Profs.
S. K. Manchanda, J. I. Hubbard, W. G. Kim) who had made very valuable
contributions to the Council and FAOPS since the early stage of establishment, and
then moved a vote of thanks to these out-going Councilors and to Prof. X. L. Yang
and his colleagues for their efficiency in organizing the 3rd Congress. This was
carried by long lasting acclamation.

The meeting was closed at 10:50 p.m.
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®@ruuRiLa Xy /=N (2:1, v/v)PTHE
BB B 1557

@ %k

Y EE

BB (99%) V) ~ B84 »° Avanti (Avanti Polar-
Lipids, Inc, US) 2 &EH b7 00 74 VABHKE L
TFIIFVE, BRERIAEZSSICHERLTE-T
W3, LT oOBRECHBET 2 AREETEERE Y
v 574 —HOYDTHH. REOERN L
B vz onTid TIREREE ) 2 B8R0z L.

1F XRIATITT 71 —10E3 ) VIEEBHE
&

ZOHE L BREATBOFBIIE NI
F TN T ORI N, KBEOL D %
FEAF UV EIN—TIEILBROED T -EEE
BXizd.

OV TFNT 3/ TF )V (DEAE) -tV O— 2 %

SLIOKREBRIZRFIL, —RHMET 5.

QEE 2cm DH T ALK 20cm DE S ITTEHE.

@h56%3~5X"y FEDXAY /—), yuuf
Vh A% —=n(1:1), ZaaixivisTIER
BET 5.

@) VIREDy aukVABRE S T HEA

®3~5~y FEDZ OO RV ATHRE

OFEDY) VIREIHE L BHEE THER. PC
OPEAraaFRVL AT =V (9:1), PE
OWE& TRV L DAY )= (T: 3) THER.
BHOBER, i) 74 V7 —KREICEHET L,
i) AL EBRERD, i) LIBTRAE@AL
REBBRICVR, iv) BEBCEETSEZE, T
Her 5.

@ # & (TLC Aluminium Sheets, Silica gel 60 Fass
pre-coated, Merck) 7 < b 75 7 4 —CTHEH L
) VEEEOMEERF v /T B,

@ L -l BET A TRESILE, EREEL
gy, rookvarmiz, —ERECTA.
O—FEERELE H I AN TVICHEL, BEF A

Tifi7zd. —70CHEMEHRAE.

BEOEH
BRI OT MY % BB TR .
OEOHFE 522 AN, EEIF (ADVANTEC
KL-160) T500C, 24MspjLEE§ 2.
@B E » 7 E IS THEICT 5.
®F v r— 7 1T 5.

B. FEEOHE({E
VHEHEOHBEZEMA I LIZLoT, &
BHEEOB, a3y ba— NV Sh-EBRET)
CENTEL, DL HBERICRELEK
R ERME D720 D% DEMBRAFE SN T
&7, -

(1) FEEOHEE & B
FHEEOHEE X, BUKEOMHETTEZRIC
BLERRONSVZHH(O) VIREEREDHR
BRI O 22) EFNICKAONIEE_ER
»ons(E5). BRAVZHEBEZERIZ
—ENEMAaELL, FOEFIAFNE -
XNXHTERY, whOLEE_ERBLIZ
2HMOBSFIE L FHUCHRE N ERIBEE %
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<>

- BRIEKER

5 SFHEEDKAE .
BRIV M (EBRIZIZD o LRIV ICIEEI B
PHRET S, 793390 F v A VORS¢t
BRERE IR S T2,

2¥. BECERBOES*HET S0, i)
YV UBESFOTVNVEDEE, i) a VAT
O—LVOFEELVAFO— VEEDEEIR
B W), i) AEARBOES (AT
LPEBBESTFHIARECICABBERIE
W) D 3OTHE.

WNoF 250 TTOY =V (FFAERY b
LERBEOBER) [CHUT S L OIERR NV
HTHbH., WRNVIHEZERBO 2 DO
ILEEEICH 5. BRICIZRR OV 2 2
HTHarh, TNF_EBOREN L YHEL
FHUEEREL TV 5.

WBREETH LY VIRESTFdd 5BEULE
TRIEVEBRT S (BRI Vg ),
CORBRELETRWE ZEBRIER SN V.
RA VT4 FECBWT, BUkMEEEORI
BAF L IREBB T VIRESFIEAE DR
HCHBICRMT 5. BEBE VI HOER
BEE 2BMOBESTFROM> SHER SN, Bid
B b, BELOERENE, O Plateau-

Gibbs BEFREE[ N, H, #HEI® van der Waals
NTHsH. BIEFEL 25 L BHTRBEOIL
BREEICLARENNNT VAL, —EDEE
KHEBECY, bFe o A BB L

2HOBES TR CTIREZER 2R T S.

NA VT4 Y TETOBEREIERLE) &
HHETOERBHER L EARICHE UREL @
TW5, EHREETIE, BIE&bEBRT2HK
DESFEEICA 2 7L ¥ 2 As—BEE
EARE 20 (WAC), REBICAZT LY
MHER S WEBALS 5 2 L AR FENICEES K
Tw3%, BRI h-EowRErnnE b
BRERRE, Wb "B BEBELIZFEL
ThHhH. BENANVIZHOLWEHEELD ) F%

289

(2) BERAE
JEETFHRECIIEREL, LELZLESD
I hO—NTEL. FHEOERIIBNT,
JRAE DT L FHEEORE & 2wt % Ky
LZEELRERTH L. BRWICHELESE
EFEHICHE L EERE L O REESE
(Cm) 53K E 5.

Ca=Cy/An 1)

C. 3&FE, A, IEEETH L (FREEL
EEihv2oTFEOREERE L 0.8
F/em?, AR 1.0 uF/em®ThH 5). B
FEFFCEOER &L RILKERBOFERIC
Lo THhED., ZheRMEREEESARC)
LI 580,

Cg= €0€hc/dhc (2)

0o WEZEDHEE, en BIRILKFEOHFE
B dy BRIEAEBOESTHE, ZITHR
fbkERBOE S L3 YV IEESTF O RAKESH
NDESLABBERBODEZ2E5LINTH 2
(H5). BEGTFT7TINVEEAFFFHI O RE
D RACKE OB 7235 5 TV 2 F L 2 0T,
B—0ME LT—EOLFER ¢, =2 %L 5.
CHIEMZT, —_EBRRKEBOER_ER
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(Cai : Gouy-Chapman-Stern /B*Y) & $F M A
BiZhdhbb ZO20Q3EFNNOREREID
Con lZRDEH T 5D,

1 2
_+_
Ce Ca

1
_C; (3)
Ca DO EFAFORATRITE S, 12771,
ZDLE eq BER_EBOLFEER, dy i
TNADORET, REBWEEL A 4 VBEIC
BETHZ EFVI) TTD R,

FHEAEIER L -AREESTICLoT
REBOT, YR L-EFERREELHLD
. A—ORzFEHALCHZEROED 584
H—E TR, BEFERELTS. RD 70
~80%% _EEAEDL LV IREEKETH
5. HEDITHFEIPEIVORITRR NNV
PRETECZERARIALETHS. KD
HREIC bRCZEROEROFITKEVEE
EF = - ORMAEEL R, EIK
EETHELBLATVEEEZLNE, IRHF
RETH 5.

BEEBIIEMIEKE L TELT 5. BLOK
AHEFIKREVEBROOBRANVIHEZE
A O BEAA BB L, BIK SV 7 H%NRHE L
ZEBEOTMAILAS Z LI L 55,

Ep€ 2
—2a " )

AFy=—
AFy WEBEM VICE BRI ANVF—OET
b5 BEREOEMEFEHEIERETH D,
BMNAT v TIEEDOERICIIFF L 2. —
BUEEEROBMLBEY T T 7 a oh
TELWPLTHE. WKV IHEETE B
ST B DA CBERDOFETZ

(3) BEEAEL EBEE

BEREABE L EGEEORICIIEN 2 END
B TIRRL, BRENLBEOBEEAR R
EHT > AREECKET 5. £B, |’ ED
BETRAZ 7L YOEPIIAFFFTHI DL
ELIEHw O, BHREFEIICPEWER &

5.

ISR L BEERETF v A VIEHICED
HHEVIBETLWY, Fx R Vi EEE
ARG IR A B L ISR DT ) A%
HEETHDDTRA VT4 ¥ THEOHFEEIC
FbhTwh, L LREICE > TEFERT
TR T & B IERFRMEED 7 ¥ 2 VIEENTT 5
BEIFES LD TE Y,

(4) PEEMA

WERE(PS, PIIKAT7FINA )Y b
NMEE)EMZAAZLICL A RAERBENE
LB EREBSREST TRF YRS LTD
SRGFENEDH DL, ATV EBIZDOVTE
TR RE S T & 220190,

FREMR T & o THEBREREZ 55,
HERBEO LT CHROMEAME»IELT S
DTF ¥ ANVOERCHET LY. REST
EZ ORI L o TEEGHRE L THBIZEE
5. Bl PCITHERTZEREML,)
BLDRFVY, FAT7FINLY )T
[PE] 1ZEEER AV & WS TAAMEE (Hy) %
B, DX EEOEEESIEBE R &
S I EERREI2EH D,

C. BEAMERAHAE

FRIOIT = I A+ F ocis fl, A%
trans ] £ IER. BIED LS cis AICEEH
RRYFNVEMZSEZ LS. BROERD
JxrTEENEBIEHRS ALY 8 ADE
B, »50ViEk4ERIDZBRORT v S
TF v ANV FEBEICHAAATE N E3bR
5.

(1) fEms

PEBEICF ¥ 2NV EBRARLOIIED L (F
BB HETHB®. BEHERYRY— L1
HARATZBEEBIIG L TEHT A, RSEIC
BEBETAF Y2 LVUADDOBETILTY
BIELHIBD, FrAMINTHMEL LT
HEBBEL LAV FETHSL, FF
VrFAXTORLERESES 557,
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JERE 2 RET 2 EHEIRDLIRDTH
%15:2638) 5y BEEE (N7 VRICKAHR
AT B LI BFMH), i) NV VIEECH
LTEBUENENZE ATV F Y RNVEEA
BRYZVOBFEFETZVDDOLYAE LR T
W), iil) SEERRO Y BRI ERE Y B
BXEEINTHAZ L (@MY VIRE[PS, PI]
BANY YA ([Ca% ]t 1 ~10mM) ZALT
Ny 7 ViR FERICHES S ERIEOMEL
B, 1212044 v EROHBRIZB W TER
BWOEE*ERTHILENSS.), iv) FMH
oy VIREMEBIIC PEXEIRATVWAEZ L
(PE 3R P+ CI_ERCSAR) B
A, v) BEEAREBESHED K
PEBERE I VBAELLT V), vi) HizA GE
BIXAB RIS L, N7 IVHFRBEICET
LHL T 5.), vi) FHEHREDO I GEEI SN
TN EREMT A,

), i) & vi) BETHL. TNS5D5EH
RO PEEEIC L » THROARRER®
b7:6 LI IRRE 2 RET 5.

1. 1 [EREE
O FRERSE CERRE, SRERD 5\t
FEBHEETE cis BAllTMZ, Bom@sg
EEZERDOTA. BEEZES3 | 1U»rBi3L
D5, B, RVIZVHEEEXD L trans
BDFHIMEE TR ITF LR 5 v,
QESHECHUEEHOBFHER Y 7 VENZ
H, RV NVAREEN cis B LD DB
NIERY 7 ViR EREE B L, ERaL
T %sE BoIEeE 10 pm) 205
RY T VERERT S LRI LW,
AAREBEEHEIZ 0.2~50 #g/ml ThH 5.
OEITAT . ERAICHIZAIRTRTH 5.
@LELEBAEELF v 7E L RV LD
WML Y BEREINSL BB LDH 5.

—BDORY 7 VD —FFDF ¥ ANV LNEA
TV WS RIEIE 2. RSk 4
ERZAZELDHD, —BIETFTORY I VERH

B CRESED L) i r TR
TEIEZTNER B 2w,

HMARTE N EEAOBERIZANY 2 VHTO
RMickoTikEsr, #lzid, ER 2 E/LFH
WZELY i & right-side-out T3 5 D T cis fil
HRERE 25, BHENT 7 VD right-
side-out 72A% cis HlidfilENTH B, YRV —
DF—IERT 7 VL DRE LI, 72
R — L LOBEEADEMIET VLA ThH5S.

1. 2 BEOELL
WITAZRD L2 CEMAIELT 525,
el BR AR EL ST 512, 1) RV
2B, i) cisBOANY T AREL, i) B
BEZFHIZT S, cis HIEERTLIETRT
D&Mz ENE, BT cis flI~D EGTA
DT L 2T, BB WE trans BINDOEFRE
EBEBOTRINC & hAa i3 ELET 5.

1. 3 [EREF

BRE—AFRIE, REHOBS 2 LICER
BEROBE L LTRBET L8 H 5 L)
LRI SMSNT VAN, 2o
BROLI HIDTHBZ EFHSMNI o7k
DT BEDZ L THA. FERAT 1) Bk
TEME, »r0id i) BErABsvlELE-
7RRI, 2B vEREREANSEHEE L CBUK A
EEAICL-oTRIZY, BHRERICL-
TY YIREOFAMERE OB N, €0
TIHFET 5 RILKZEOBKERSVELT 5
L, 2KOBEOBICBUKMEMEEIERIC X 5%5]
D@ THELPIER - AT 5. BE#MED
EABBIIREHEEATH . BARERSE
AOZRENIRMAFRI LT T57720, 21
D% B IZET & S BUKEHE IR 242
THOTH A, FERAITERE L V) BE
285 (M6). 2HROZEED ) LTS 2
WOBBENHEEL, 1O EENTE S,
BAICETORERTIZZOERE LB
B s, %@%%dﬁ%éfi&<ﬂ£ﬁ
%f%étmbnfwéw
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A

= ==
%, &

b
/} {“%
§§§3 sxss§§§§§ sxxs §§§§§
C ORIO
7:.?‘3 MEHT S
Hﬁ sxsm{@ %}sssmx
d O
= &=
o~ =~
Eﬂi}w ‘?gfmg

X6 [ErisER
a. BUlMERLEFES Ny 2 V(L) AR
LTwh, b. R4 c. BER7. 4. BEOE
R4

JRERNER D 7- D [T FHEE TR ERE %
AT S, X7 UPTEEBERKETH L, X
O IVAE trans il DEBFEETEEEL N
TIOND2MOBEERETKIFTAL, XV 7L
WEASLHAT 2. REEERIC X AERDOEA
WEDBEREIRIDEEZONTVE, 2
TRY I NV EDF ¥ FVOFESNY 7 VAE
FROBEZRETSY. LAV UHF ¥
ANVEETHRVWYERY—LTHDLE, RV 7 L
PIEEKE D _EFIHE - THKIZ cis AINFTHT5
(R7 AEDBHEED. cis fld 5N 7 VAN
THREDREFBETMASELLIRTF ¥
ANUDFEET T (K 7 BEEH) AEEEREIRE
#E$ 5. trans 25 DKBAILL BT 7L
NEEREDHFRFBEZOoNE RO TH 5.

M7 FEHEENYZVTOXKEBEDRN
A, RV VICF X RZNVEETHRVE. Cu>C>
Ctrans- &Bv Ccis &t‘@?ﬂ%li?ﬁ*ﬁ?&)ﬁ%ﬁb’g".
KOFEN (HEE) X trans B P 5N 7 VNIGRE
FEZIZEoT, Y7 VH5 cis Hi~NFEREZEIC
ToTRIB, B, RV IZNVIF v A NVEETHR
Ceis=Cuv>Crrans: BRE) I BHEOWMN. cis ] &N
VIONVANEREETLRDBEACL > THER
BT, BEZ2EBTHF v 2D NIENR
TONVHOBEREIIE RIS, LizhoT
Al—Ichannel>AHno channels 7’57\: L ATl ‘iN:>7 1% &
trans DE DR EEZE.

Ny 7V OFHEE~OMEBTRE & —ik OIRH
EEROBMATIRZ S &, N7 VHFHE
AL THRIREIC L > THERIE DD,
BERTOREICDERNIVESGT TS, LEZXLD
CHETE D, BEAEAR L ESERTORRM
BOEEDOEIEOEREDEIZLLLNTS
5. BEEEBEIEOE OIS
<, BTN “2 " Ly X (CTHTFED
BICERBEEIERLL Y ARICR 2725 D)
HEDBRRBMEE o ESFET 5.



204 4 F v F ¥ ANV 7 O IR G FE

2) FARYFVE

PR O EER TR 2 5 DRy
VREBRR EDF ¥ ANVHALBERTH S.
ek, CoBREEELICITIYIO—VTER
Motz RYZVOF Y TN L BE, F—D
T TIVAORE R EIC L > TRIE IR
FTEIRERENHDLI DO TWS, N
VINCEINAET Y ANVOBEIZL o THRL
BEOLRTENRELD.

Woodbury & Miller® i3+ 4 27 F v iEbwn
B R FERZBARLZ(MS)., Zhiddx
TORY T VIZHSh LoD F v 21,
bbb FA AT Fr=F %2V EHRAL HA
DRI 7 NVOMELRT S 2 H— (k¥ 5 LRk
2, BEMAHS BRI TVY A L CHE
TEBXHZLdDTHE. ZOREEL, F
AAFFU=F X2 NDIDODEEES T {F
ALTWA, i) +4A%F Y 3BAEDOE
BHFOR) T TH Y, BAHICBIT LR T\,
i) FAAFF r=Fx R NVRIFF T =
I v OBFEIFGN (R T = F Y ITERE
1O KBOBEEXMETE, V7 VHE
ZWRTES, i) FAARAFFr=Fv R Vi
ATO— Vi EERVETEIFRTE 2V, T
VWITATFO=VENRTZVIZOAE TR, FH
BRICZEEFe 0wl ) OFZOFENDELT
b5,

AFA—Jb TVAFO—), TNVITAFO—)Vi
E(@2). 27 LINVTATO—VOEEFA RS
FUF YR VOEEEREFLL TV, AR5 F
CVHEEERNF ) Iv— (10BE) Lo TF v AV E
T A2ECHOBEZ LTwdEvnbhTns,

1EONY 7 W FEEICERET 5L, N
VI VATTTIEHWTWAF A RAYF o=
FXANVVNEBROT Y 7L LTEBICENS
(B9Be). Ry ZNVBFX¥ANEHEEL L,
FARYF=F ¥ ZINICEHLESBHRO LI,
M ERTHE—~F v AVERFITOLNE. B
GHRLIZSCERY ZVEDOI LV TATFT— )V
B BRETICE E 5720 ROBWEG) F4 A

Fv=Fr A NVOERELFHRT 5 (K 8B A
INVTAFO— VIBEWEHO - 0FMIN5
s TF ¥ A WVIEHIRECHEL T L
(M 8Be). Ry ZNVICHEFNTWIF ¥RV
EHIESESHRT 5. 2 BEEDOA F VR
TRFIARITF DAL FTFrF vy ARMECH
—F ¥ AN E L TTREERNERE LT
FTEL, FARYFr=F v A NVEROYE
@ o ) L-BROBATELER L L B
S5,

ek, F ¥ FVEBIPEETELVIES
BALTWRVORTF ¥ FVERICHERS 5
DPHEON ol ZOFERZEHRTS
LI o THEBMAFTRIL SNz 0, Fr
ANVICHERES BN LI NEHL N TH B, F
ARGF IR 7 MIZH—IFHLTWD L
RETHIE, —BROEREIEL DN 2L
DRESEHODbT. ZOZEDLNRYILD
A XOFRE R RES LI TEL, %
TR 2 VATHEEL T B F v R IVOFAERE
BhRbh b,

MBHERER) IFIVAFE—VEET R
W R VBB IV TAFO— Lk
BUIMATONRNY 7 VIR AEFhiw, =
VWIATH—=VEGEAZ)RY—-2%5b0 L
DIEY FNERYZVICHESEE LW R
T TR RTHD, FARYFVEHRY
I NVOEREL, BREAENYIVEFARS
F IRV VOREBIEIZOVTHRS,

FARSF U ERY R —LDERE(K9)
QU VBB (ENVS—+ >~ ) : PE50%,
PC10%, PS20%, TV TZXJ51T—)20%.
@Y IRE 1mg/100 xl 7 @RIV LIZ 2 pl
DFALAZF VA by ZEWHOQ0ug) ZINZ

3. ‘
QBETATHEL RITL 72, NaCl Bl
0.2ml #IMZ 3.
@V =fr—3ry(NR)10~1008. v=Fr—
% — (75, Sonifier 1) DWHER—
PBBICBRTHETREBEDORAET SN
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10 pA

30s

B8 FARIFUERARVINDRMELFARYF V=F % FVOHKBE

A, FARFFUVELILZERLE. *FMEILBHY vy 7 ThHs. BRI —BHRTH
F—F-DHEEBELTT. HLOD420BAERIF Y ANEAZEIRVOTERLA
VOUERETRS. MELARICF v AVEHOEHIEEB SN, FARFFV=F ¥ 2 VH
KBIFELTEELED. B, FARAFVF UV EERY I VOME. RAEEDDLDHF ¥ 2
EH, RABDOONFARYFv=F v ANV Thb. HBIFEEE(ZNVITRATFO -V ET
BV ERT. BOERFANY 7 VERNTS cis flThHs. Ry VELELTEVTIRL
VWIATFUO—VEEGEATVEILEZRT. a) cis HOFVBEREESE . cis W ERT 7L
NIXEREETHS. b) NV UFFEHECRET S LN 7 VL trans fll & DB FEEE
TRPENRY 7 VAHALBET . ) BAEROBT. S TEBROVY Y 7HH I 5.
d) FHBEORVESRIRLIVITAFO-VEGATVS, €) IVTAFO—LVOFRE
EDRXFARIFr=F v RINVEHERCHEET . 2BIOFYRAVETEL A BRBE
POROLNZCLF Y ANTHE. 0% TV ¥ ALRVEEODE—F ¥ FIVT
5. (Woodbury & Miller®™ & 0 &%)

205
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fit

BER
ng v

O
oS OO0
mtjmr th>«T/7C
B

-/
BERY
miE

i III{ ?II I

2
S Z
Yy 2

B9 F+ARSFUERERFY— b0
) TVITRAFa—VEFYEY — L EHE. i)
DRV =L ERIINVDBEEFARATF VO
. FEEORED Y= —arod S 2k 3H
BYET.

7

4,
\\\\\\

BVISAV 2= a v (B y TEIBR R —

NBEF LV, SQLEVZS—F—DN

ZDOKAL & RBENOWE % &bt 5%,
®OUERV—LEFIATAR/ LY ) —=VTH

P
AH.

OFHEE/MICBEL, 5 ~158v=r—3a .,
(RELBERBYRY—L%2/EL12D)

JRY = LD AR5 F v ORABE
50 pg/ml TH5B., FARYFraryr s>
ABLTFRENDE )RV - LDOKE SIRED
Vo= a YBEICREAT S, BELoF v
FNVEEFA RS TV IREOR KBTS
L5 IREPPLLEBEVEF Y RAVERBRLEZVL,
BT EDL LN T VBERETF Y AVPTE SR
% (double-sided action?”). Wo7-Z kizZ®

F ¥ FVIETNV TAF 0 — VREE TR,
THEEEIL 50~60ug/ml TH 5.

FrANVEHEEY RV —20EH(X9)

QUERY LR FARS T E2EE R
. v P§’& (PE50%, PC10%, PS20%, =TI

AT T —V20% : 2mg) DIBEEER LG,
300 mM NaCl ## 200 1 0%, 145E Y
Z—vav.

OB 7 U (50~100 pg ; IRAFFEE TIE
400 mM EERE) % 300mM NaCl CTE#H LA+
T7FI9IAGH0 AT L(T7T—<VT)%
WY, IRV IVEYRY - LAOFER
HFBH6THA. ‘

QENY I NEFARIFVER )RV — LI
mz 5.

@FARFF Mz, TERED 60 xg/ml
L5, v o

k. FIA4 T4 ALY /= Vi
ICRERE R AN S E 5.

©RUE.

@v=r—avi5—208. v=r—aric
Lo TRYIZNVOKRESIINEL LB,

@FMEORMMAD Y = r—a O L 7 V% 3
H#:DEL, BEOYMLY VRECHE
X5,

FARSFEOMELE, TVITRATHE—
W ENRY 7 VIZEY) A F B 72D I EERRE
BUHELZIETHAL. ZOBERTF YA IVEA
PREEIL SN D ReENH B, FlozmaF v
W7EF L) VEREDO LS I2F v R VIENE
I VAT H—=VOERTREF v 2 WVITIEEX
Zwv, FEHBICIVAFO—-VEEGTFEL LN
SO NVEBETR, FARYTF =F xR VIEES
HBRLEOPLTH D,

(3) EEFALE

F v FVEBIEYE 0% AITMHEEE O/
BF(R7FFY, FyzoBil) THEOD
THKMEPSBHIEMICBITT . £ 0EE
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FHONTWAEF ¥ A NEREREH (T ¥
MRS T VRN ST B N - B N 2L
LBE)DFICEKRELBEBSTODDLH B,
ZLZFLKMPSEAICBITTE 5 &) 2%
b L7 D F 79 A Y ENT W5, BAD
HAADE KB A BER LR 5™,
WAAINDEF ¥ AVOAXIE—FETHS. L
TeoTINEDF v 32 VO BNES
THEENEZ Ly MY ARROMETH S (B
HELBEICLS).

—%, HLEZEENED L9 2 L THRMER
HEAICBITT 200 LN TR\, TTEL

EHOFRDIEEBE Y % B o> T 5 FRETEE

KD k) BB T PHERTCE XD
DN ? EEEYTREARINZILBESH
TREOEANHRRESAEL VI BEL L
2, FRCEYyRur S OBEEMHE
boTENFyFula—VHEEZEENLT
EhrvwbhTwa®, REEER Tl
ENEHEFICHERTAILIETE RV,

HEFAZORE, SHIREZERWIZEL
SETF ¥ AVIEREO BRI E R 5 LA R
v, LaL, THLEADOHE, BELE
Lzt & v TEADR Y AARIMEET 5 H
FTE . BICTTBtERORELR L D
WHREEEHOBRED LR T L L) BN
DL, ThEEELTCEERI &, )
NEFREESHOEEERAZ L TH S, FH
TEMEH] (Triton X 2 &) O IZIZEEEL L,
AT EF ¥ ANVBEOELENETRTLOND
%% WEbic o 2 REE SR BEE T OF
HE~NONREEDH S LOREF L TBLED
Hb. FrAVHFMALAENSS cis H% BT
FTHZEILL o TELIZF Y ANDHEARTN
L5DERELC.

Ibary P TEBAKEET =4V F v A
VD& I EEEAETOR AR L 7
bDEFEVY, FLF v RAAEEICH LTI
EEBAELHITLT, YRV —L~—HEH
U T2 5 B 48 & CERE Il AR
FEEToTBLLEND .

(4) HREBRRFE(X0)

OBEFEORY AbEFEIFE) ) VIREER (4
mg/ml ~NFH V) AW ECHEML, f-%
FEICHESTFEBEZREET .

@F = v =D cis TR 7NV EMZ 5.

OmlloAf % LITFHEHEEZ RS, F ¥ RNV
FrEAREBBEORIPRZEBTH I L
T HRET 5.

COFEERY) AR EICOABEHATE 5.
MHEEDO Y VI, AP TILVEELD
LRI, RF Uy x VOB TH LA R
ECRE LESTFRBERET 5. Ry

H10 HEREBE
a. R-EFEICBESTBERRTS. b. Ko
R NVIEEGTFRBICEMT S, ¢c. RV 7V ED
F ¥ ANVITESTRICBITT 5.
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AT A VIRE S BRENICA-BAEICE
BERTL. N7 VICHARTR TV EE
HIESFRBOLZMIED I INIIPEERD
FVLF—varidsy¥aThsb EVE
bEETEHIDEBRERE)GbELTI V. &
DFETIEF ¥ ANVEEDPERIRETHI L
Lo TEET AMREENRVE TV 2w,
L2 LAARFEOBRREO—2 L LT, D
FEPERTRWE ZICFHATE 5.

D. FEEROILY A=V R
BRRDYY VT v FOBIRRT.

7 ¥ 7 . Dagan Integrating patch clamp system 3900
HbHViE

Warner Instrument Corp., Model BC-525B bilayer
clamp

VERZ A\ Electronic Instruments, Dual Chan-
nel Programmable Filter 3624 & %\ &
Warner Instrument Corp., Low Pass Bessel
Filter 4 Pole, LPF-100A

F—#%lLa—¥F— 1V =— PCM-501ES %#3& L7z
b0 1 DC~44.1 kHz & B\
Instrutec, VR-10B Digital Data Recorder

EFrts—-7srva—-¥—

F ¥ — b L 2—4%— : Gould, EasyGraf TA240

Bk © BHSL, Visolator

DM, 3> ¥a—%, A/D 2> N—% (Axon
Digidata), ¥ 7 b¥ =7 (pClamp) % &.

FHEERD ) 4 A FEEERNARE L, K
BEAEZ IO LICRRT . BICERRED
RKEWEEFBOY Yy 77y WX BERE 1
ADPRET 5. WK ) A XRFD ) 4 Xk
WS EHANEE L 72 ) SPERES® N L
THRER (RAE) 0b TP IcBfbT a2 Lick
b, BEODY—=NVFr—IUTiE%L, BHLL:
T7ITFARy 7 ARRVE. BuEMEEN
BEMTEy 7 2A2ES.

CDETIENYF ISy STIRMEIEL R
WL OTEEBERTIECO TREICR S HIZD
WA 7290,

(1) Nyz 759y FEH/ A X0®RME
EHF =LY — NNy F 25y FECHEE
Lh, Ny FAF—T « 74— F3y 7#H (50
GQ) R ¥ — VIEPLICER T 5 BT BRI P E
JEEEERCIIELA LR ) v, FHERICBITA
Ny 7759y F)4REEL, KELFEERE
BEYNLCEBN/ A XZENBEETAZ LI
BEYT S, Zhid

I=C7 (5)

DEFREFERVBICITERNICHEBTE L. &
WEMOEEREEO® S EIKRELREBR/ A X
ELTHObNEDTEKRTHS., /A XFED
AT MVEBEIIFIREAED 2RICHAIL T
KEL 2 BDT, BEEOKE ZTFHEKETIEE
FHEALRIBENG., BARNLEMN 4 XE
i2: 1) Ny FT7 SO FET(ERSHREE LS
YYAF)AS, 2) Bfia< v FOEE, 3)
77 e AL, TH5D.

1.1 ABEM/IAX

Ny RAF—=TANBR A4 X, EANE
BCANLCER/ AXERESESL. 20
AT PVEBE S, A4 — 2 0FERNCRE VK
nkyckr™,

2
S%=§7 (6)
e 3Ny FAF—= TV ANNOBM rms / 4 X
(VW Hz), X, 3FPHEOCEFEXY T2 VA

ThhH BEBITIF R

1/(2 x fCy) (7)
FIEREER, 7
C=Cy+ Cst Crer=Cs (8)

CEITFHEER, C BRERE, Crr i
FET ANKETH 5.

Sty=ei(2 7 fCy)* (9)
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WERERL D / A DT FEBEICHET 2 RE &0
BEEXT Y TIERT A 12X ) BHICEHE
TEB. N F I THEICELET ¥ THF
EREEICHBYTH 5 & v )RR .
BUONTa< - F, FilcarEa—sh5
DD/ARNE/E) EEEFZFD ) A XEET
LUVEND B,

1. 2 77 EAEHBEMN 1 X

T 7 A (R,=FHE L EHICHFAET 5
B BBOER)Y BT EN /A X%
FHEFE(C) ¥ N L CENEETAZ LICX
LER A XL, FOARY PLVBENKRD &
I B,

S%,=4 kTRelY (P} 10

RIZRN Y < B8, T IEHIHERE, Rely (1))
i3, EH% R, L C,ODT NIV Y Y RADEL
(ar¥r 5y 2)Tha it

(2 ”.be)ZRa

RV = e st

—EDOFERICBWT R, D TFRTI}
RelY(AI=R.(2 = fC;)? (12

Y, TRKEABORLRE, ThbbAy
FRAT7F =Y ORNEMES L, BEFIOBEFELT 2
LA CHRAET S EMMEFTIRASICEKHTE
5. R, DERRTIE

RelY()1= 1/R,

& B, R IS BARAFEATHREL 5 & ¥ A
BT B, /A XORKEEHLbNS.

1. 3 /A4 X0

Sty E—EDWB TS T 5 L B S EIED
KT 2Y. ILIEER / 1 X (peak-to-peak &)
DT 7w AWM EREFRIINT BEENTDH
5. BiftAhrS 1kHz OFWHICBITAEZRL
Tw5h, JAXZT7 > TDOANEN 4 XDRK
S 9, 27L =60V HZ)ET 2 &R

a

L
PPt

7.

Irarr17 0%y
L

14V
Wirrirt e
7

e
,,,,,
. -l

peak to peak noise

Cmemb(F)
>
t: 1 /
T E

Raccess (Q )

Bl FHEBEME ORER Crems) * 7 7 L AIEH
(Raccess) mﬁ‘&-

A. 3XREE. B. FEME. 22U, A4 Xidx
BECTRDL T2, B A,

I BT BB, 4 XD (R10) of1 & L
TRLTWA, 77 AEMAI»H kQ LT
W7 TAN A RXDESRIFEASERT
X, T/ RRAEIMEN /4 AHER /14 XBE
BoTLB. JAXZTIFHITRT 7 & A,
BAEBOVTI 2 T TOREINH L. Lo L
REEIKECHPEBEONENFOTT
IR AEMEBL ERDL LD A XBID 7=
OOBENFEE LD, 1277 LEFED 100
pF U EIZZB 7 7AW IMOQ LT T
I A ZADBRIEFRLNEDT, DX ik
PUEIZEET B RETH B, 77 AR EER
B0/ 4 X5 2 5 EBN R AR SR
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M(ELb) oW\ THE Ny F o507
THEHLNLE MO, & pF OB LESED/ L X
LAV, 72 AEIIOE kQ ThHITE
BKEIE 10pF TOEHTE 5.

T REH BEASLF Y AVE TORICET]
KAETHUTORSTH 5 BE-ERERE,
RS, REAR, BEEORMENER. Zo)b
SR DRAMRITIRIC & 2 IBETHHI L ) 2 E %
BEETHE. ¥Ry FEEIDIILBRF v N—
2 fE S FHBEOERTII T 7 & AEHITED T
{, BEHQ »5H10kQ TH5.

DEOEEZBELT/IAXENELTEH
DOFEIROEHIZIDOTHEH, 1) FHE

BROBLS. 2) NHEM /A XDERWT 7
2ES. &K/ AXBMNa~ Y FiEEMED.

4) TR AERENS T B,
W= & IRBED T & R R,

5) Fx v

(2 BEMEZ74—FNv2

BEDT Y FE 74— KNy 7L UCTHERD
Kb HIZBEEEFE) DI LV (Dagan, Axon,
Warner), ~vy FAF—=Vi3fosstizb, &
NEBSTAZLICL o TEREZMETE 5.
COHPRROBEILT 4 — KN 7 DB DI
BT, BEBEICBESRED ) 4 XDNEL,
HHAHIE LB,
COHRTIET 4 — FNy 2 BEIHBML:
BB T A LENEHL. ZOREIET74—F
Ny VRBEEFIC A7 10k BEOEW
EEA L TR PTG, BF, HER
BEMIR 578, BUAT Y TICHEELTHE
HWCEROREZIT) &, KEMZHRN LK
B (< 1mA) L ->T, FHESELESLS
CHBTES, 2TOBRETA—FNy /0
T v FIEANER b ) F— 12 X ARG AENE
DIz dDATIIHFADONT VS,

E. SREERRE
MEBOBER,OSHL R LI, FHRBEET
BEEREZ /NS T B2 TRLT 7 e AER

DELTBIENTELDT, NvFIrF07
EL D HFEGIVENEE ) A AL NV EER
TELMEELNS S, WHAINS 2 FHELE
B oREICTHRTE 2 PP ER EORKRD
KAV FTHA.

(1) Fav7=71v 7

F 4y T=F 4y TEEINELEEOFE
g5 ARy bOFERICRET 5 HETH
20 ¥Ry MEHREPESTFREAEBIES
TEIE o TRERRT S I L5 2 OEKD
DV, T4y =Ry FEICLE) AbYE
BeRA VT Y TECHET 2 2BEND
5. BHALEEICILBEFEO/NNy FEE, YR
e M ES Sy AR Nk L BB

1.1 EBYEDbEFA v T=74 v 7HE
ZOHFEEZBEED Sy FEB (M) 2Eo
TEDERIZ 2 OB TFEARY) EhE L)
L) b DTH B 16098,
QY VIBEOES TR S -BAEICERT 5
(F1za) (I A(2)2. 3&HR).
@y FEBOEH T R-WAE L EBIED
(H12b).
@RV ABMEPITANEREE=Y —F 5.
ORE*HEBASELZLICLoTFFTV—
LVASERTE S (K12e).

B ALEEIIBITAERERIARLICIKD X
O nBRERLOY, FREBREIZOIERE
ThHLEHFIALEDL ) ZRBRICHLDP, B
LTiE R, HBEMRT A LHBR/ZTITE
{ ZEJB (duplex film) Z BT 5 DT WS
DEEBIIEFEE LTV A LS 5.

1. 2 %BF4 v T=F4 v 7
PHEBERRIC AT 2EZ L LTICHB~RB 3
FT7 Yy MEORERD» S, RERBELHET A7
DI & TR & ORMRISBUK A EER 013
IBEINIFF LI L FHEINL, £ TE
B 10 um OHF T A ¥Ry b OFIEEE
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12 BHEDLET A v T=F4 v TE

RBRT B L 23 A 108 vy ok
BRIURT 1 v T=F4 v TELFT Y
MECHBEBTH S, 72721, EROBERIZ
FT7YMETRH 0 pum, T4y LTS
ETIEA 10 um TH 5.

HIAERy hOEDH

QALY 7 ATFAEBIZE, $3Iv b2
T4 AN, HHE 1.4mm) #5EE, ook
WA/XE 7 —=NTHk) BRERIFESR).

@A 7 AERF|. BEOAHE T4 I XA M %
9 L EBEEFEIELL, BEREEEICVHY
By VAT AELTAIENTER
W, BEOSS-IIHTTAER Yy PL, W
WH AN—F %o TET 5 (K13a).

@170 7 -V (HEE)DPHET 4T AV b

ENRAVLY P ATFIATTELETEL a—
M5, BH, HFolza-bPLRFERS
Zz\ (b).

@7 1527 bVEFRLS B OHVEREICED, 7
FAEDEEN 0 um H5HVIF 10 um D&
CATTATAY NDOHTAT— MZEMS
5 (c).

@TA4FAVIDAAL v FREBET 4T A
FOMELNTH, FloR ) IMRELT, F
T AEDOEMEMO LW TEAICENS
d). EHTRINER S %2\,

@F I ARy bOFEmErbT il — MR
Vo235 e).

(Dtrioctylsilane &N ¥ ¥ THMR L 10%EHE &
T5.

@FFAERy bOEWmICT ) IR
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a  HszExVE
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HSIRTEL
BB o-a%
C ﬁ

© e
f

—s
g

H13 %EF 1y 7=F4 v THEDEDOFTTAY
<y FOED AL
L, Lo LIT 145 A FTRD
FEE VY I ALT 5.
Q@ER»SH lem DEZATEMAICHITS
().
©@roakis/A% 7 —VTE).
BT 4 v T=F 4 v TETIIORLER .

COFETHERL Ry OB ERE
DHZADEEHN 1 ym L +HECOTHE
BEEIOSTAIEGINS W

WETF A v T=F1 v T
EBOEDLET Ay F=F1 vy TELOEIAR

BEICAS T > 0 L) REREOB Vb 0%

fEbY, K-HREICERLEBO BICHRE

BIESECHEETLIETH D, LdoT

Fr A NVEHRIEBEESICRE L2V,

DHF F A —H— 57z L2 EER (5ml) ©
EEIC) ~IFB % (DOPC 20~40 mg/ml ~
FHFHY) Spul M A. R-MFEICHE
BOSEET A AFHTFH LV FERELICLL,
Ly KR, HBVIIH T ABEIZEEL TSV
ELTHET 5.

@QFF ANy MR EATHOMILEFF- /-8
BONRyF o5 THEESLVF—(E W.
Wright, USA) ik v b 5. '

QB 10 um DH T A BBO LM E~FHF
B BB, TlLa—54 v,

@FIET oo NFHTFH UBEMLML,
HOFEEAFTF U2 GAZB 2 BRSE
5. LELIEAKEDAFH T I VO _E
BREHETE RV, ZOBHEAFTTH VB
PHLB LS, BUBZEESES. h
AR ET.

OZERBHFTEBED L L FDOBIITETD A
B Ens, Y=V 1TQ KET 5.

ZOFECLBBEBRBRERS T4 07
BERBETHS. EEOum LEoERy b
TIIERK I B 2 R LB O R EEKAHE
FBTE5. Ny MEROBERLEFROWE
P HBSPICEIRANNV I HEPELET S VR
B, RA VT4 Y TETRTH VUNOFEE
WAFS LEEL L2V LD H DY, ZOK
ETIHAEBERC L ZBEEROEIRD SN
VA,

1.3 ®BYELET1y F=71 v THE
PRT 4 v T=T 4 v T

RN EbET A v T=74 v TEIREE OM
HIEABHAMETH DTy — ViEHLE 401
BHIFBLZENTERVY,URT 4 v T=71
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THETIERBKEEEIERIC L 28y — VK
CRBBZECEIERTE S, RYEGHE
FA Yy T=F4 oy FHETER Sy FEBRZME) O
TEBIEI(7 7 X)) 5/ </ 4 JRE &
0I5, RBTF 4 v T=F4 v TETHE)
BEE 10 pm OBBIKFLIIH 10kQ THH70
K4 XTh 5.

F A4y T=F 4y TETRERBEI/NS W
D_EREIEH SN2 & RHERT HDIINFE
BIZHbBRACOE LY. 93T %KM
CMAE—F 5 A NVEREZBRET L2 P RD
B CHEELZHRETHS.

T A0 T=T4y TENDF v 7V OHAA
IR AR ) ORIESE . ISR A
FNRTVF Y ANERERLR LIIEERA
&, 2o bodHBRHAERE). oKk
ETIHEB LT TICHEET ATy 2 MICE
Ny MOy PTAI LI Lo THlAR
Ihs,

(2) H0 b BYH /NFLIE
COHEZFr o NN—DREERy bR
DNEZDBDIITBHIETEEERNSLT
5% BIDE D ETREVTY V% o7 50
pm MTOR % WBHBEZHIEL Z LA TE
B, INSWVRDFBERS VT4 v TETIE—#K
ICHEBLDRRE 5w EAHBDS, BIDELD
ETES7PNILTIEZD L) SR DTY
ERALDTTRETH 5. BN HFOER I VHIHE

b

WI TV Y —ThAF VL AEREANPIIRE
5. BOAPKEL, 77 AR ERY b
fo7z b E LD HRELTES.
EEEIVNE VO TRIAEHEIMEC 25, X
VINEGARERY PEBEOICEREICD o
TETARY # FREBEICHRERE &IVP)
MEMITH L) BNRDLVHENLETH
Y 30 um HEBMEEL VA XDNT Y AE
ThbEVDbRTWVS,

(38) NUFTIIE
RAVTF 4 Y TETF 2 N N—liEo o kKE

GIE(F 2 v N—JE) B X0 F 5 AEBT %

YF T FTEONIOFETHEY. Fr

ANVERPIE-E ) LTWAE I L, WEEEN

DT 7EYEYT 4, LW 2DDFx IN—

EOREE, ¥y MNEOBSHEEL W) I

hbEFEoLDTHE. FrANEREI

JBIZHARG Z LR TEL L, BHRNEREL T

TLTHE—F ¥ RAVELHENTE S,

OFF ARy b EEAFTHOAILEF-728
DNy F o5y THEBENVT -2k b
T5.

@A VT4 THETF 2 N TR E
2B (500 um PLE) k- THE, FHEHESL
FELTERY bokmERess, RIED
iTA.

@BIK NV ZHICE Ry b OKIHE AN, B
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C
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LT LMY T LAy T4 any I ThHD
(H14a).

@Fsmx NV HIRE, Ex DT TERREC
HEolY) VIREBHERRL (b o).

OF = YN EO_EREFINy FT5. B
W% T = v N—RICERT 5 & AR
Ny FEFPERENE ). 2o LiZEH
I ARXABERBLTHEIEThhr b, av
FA v an v IEATRRE T o N
JEABEN .

®¥~y MemoEIE VIELERTE S, &
Iz, i) Exy PAOFEERICL DAY,
i) FxrN—Er55|&kE, i) Fl&iK
(B, Exy P ECLTEIERINEZOT
INEWD, iv) Uy FT5,

BED L ZARMEESTRET, LrbER
KETOSHEEZIT TR BERSIRIZZ
EDTEE V) BT, Bl NLED R D
NG VADENIZFEEVZLESS. Ll
BEEOSHBE*BLILDICEERT 1y I =
T4y TENEENICEDEN NG, NV F
T MEERKBILF Yy ANV EHEARLZ EANT
EEPEIDIIh o TnAS,

M. F+ XJVEBRCSE

trans il # B#EEM (O0mV) & L T, cis—
trans M LB L T4, MlNREOLD
DEBMOEZRIT, ME/NFE QAR % 3
WLTHET A, ThiX - CHIBLIE L of
HTHR—BLE&L 25", B, b
YRUTHRECELTHEREMIED TEHL
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DT EHREZFEo 72w ohnflERL
72w,

A. HRNBEOF v R

(1) @BENE—F v 2VERLE
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ROMBEF 2 HREE SN TV B ENME%E
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6
o Lﬂmwlwmw
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A. ANy FR7F—VEKE, BRAF v S LB
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MEAL v F VT EBT—F 777 MBI R

BRPCEBIGELTY S, T £488H. 2400
BN - ADFHER. E£SERGBEBRME
KF ¥ 2 VOEHRBESERL T3, (Wonderlin
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RAMBBIBEICHARTNEF ¥ 2V (D B VIdfE
BEAOFxAV)BEEITNTHE, AlEh
7eEH % B ENBOMBE TR 5D TR L
(HRERE % EL D BT S o7 MRS o 7= o> 448 2
LRy F o5 FETERY), MlEIZY —
FNENDBROBHRTIRRADTHAH. Na',
K' Fralide b clETRONE 0
LRBROREER L2 (K15). EThTwb
NY T NVORTTTIREEEHoTwa I ki
B, FRETREIWS AR L -HI Y B
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K16 ER O translocon F ¥ )V

A. BEA, SWEHOGK L EE%. a.

v 7 F VS

%0 translocon

V.. A eI
° Axv

6 BiP

V7 FVER A FoBE (BEH, SWEH) )

RY—LDOETY T VEFIBER SN L BRI —BEPUHL, BER ICBETA. b. VR
V=5 &Y IVEFIZ translocon ICAEE L, BRIERETA. o, BRI HERTT
‘K it translocon D RT7 % EB/L, ER ARICHE SN S, d. ER WIEICH % BiP (Binding
Protein) &£ VW9 ¥ ¥ RO VABADIY 727255 RET 2. ZnLE¥a—nvs T rHHM
B BANCAETET B E BRI T B CGREBIRHE). e, RBRBAFENRTF FIIKRT 258
L, ER WIBICHEBEST 5. . BAVi7-F O translocon BT 2 A+ #EBTS. B. B—

translocon F ¥ F L B2,

LEZHEHL, BMAT v 73T 58N %
FXRNVIBERRIBI LRI L2 ETH
5. FHEOEE2/MNSL, FxrN—%ff
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7 THIRO lms ZUESA V0T R), B
BEZEPPICKET L. FIVINVFT T2
YavilkoTAFy I# 1ms TEENDN—
A4 B LN, BENE—F ¥ AVERE
FEFRTEL TUH Y ILVERIIERNERE
F#OF R F 47 AR

BRI T v 2 VIR BAAREER S
ERTLOFEC, FEBICBWTINERL
EANRNTaLFIURTUF—ETHRWTIEL
DTEERETCOREN TR TH- 71227,
Wonderlin 5 D HEIIBENCELRT T ¥ &
WERZAZENTELEV) ETHRLVIRE
R AAVAR XORANT N

(2) Translocon

BEALTWER IR E RN/
ADFREZ HHTIC)ER EZEES L @FRICHKL
7-EEE), ER WD 5 WIEMAICBITT 5.
SO EFENRTF FIZER BORE _ERT
137 {EEEDEA (translocon & IER) N % &#
FTEEN)ZEPHELENTEL., XRTSFFD
EBRBFEETLOTHIUE, BEDOA 4 0D
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ERTAITARRESORTFDHIEEZS
N5, EFERHICEY E L7k E i
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NTF FOFR % ¥ 84 (RERAHAE), VR
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B
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SRR R ETHS. ' :
—aFETEFLIY UREEICEB L
FEEBGT S (HIN®. F¥ 2 vik TRl
THBICIRE T v A VIR RET A ETR
WRTH 5. LEONEHFEIEEH D
FXANERELTVBEEZLNTWE, &
CTIRFEESR E LCa—-VEER o T D
HZOREIEETHS., (EHEE: 2%.
a—VEE: lEE=10: 1). THEF ¥ A NVE
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e

e
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H17 —aFrW7EeFay vS/IE
ZaFUUTEFNI) VEREKF v AVERORE, a.

I — VEET O

L F v AVOBKEERICIRE L REESEHSEAS LTV, b, BERRICELTF v 4
c. BIICE Y a— VERE B . (Montal 5*®

VB R RET A D I BBEDIREY .
B. E—F v 2 Vi ¥y FPATEFVIY) VEE 1 xm, 500 mM NaCl,

I h%E).
80mV. % v o 7R : 3kHz. 35pS%.
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A, HEBRBEILL > TREREA L R-BHR
HIZBL, Thir1y F=F1 v FTETHRZ
THE—F Y A NVEHEBI 2o (RY &b
FAyT=F4 v 7). BEBRRETEF v
ANVDOERMDBT ¥ FLTHEH, v FAIK
DERFTELFNI) r2MRBIETLoTYH
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A
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C. F¥RITHL

—aF BT EFNTY P EREO—REE
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1 10 )
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Relationship between differentiation characteristics of internal membrane sys-
tems and contractile properties in chicken pectoralis muscle. Hiroaki Taxakura
(Department of Physiology, St. Marianna University School of Medicine, Kawasaki, Kanagawa,
216, Japan)

Relationships between differentiation characteristics of internal membrane systems
(transverse (T) tubules, sarcoplapmic reticulum (SR) and T-SR junctions (triad)) and contrac-
tile properties were investigated in developing (1 to 30 days afer hatching) chicken pectoralis
muscle. Internal membrane systems were visualized using calcium potassium-ferricyanide and
liped soluble fluorescent dye (DilC16(3)) and observed by electron and conforcal microscopes.
Location of triads at the Z-line in pectoralis muscles differentiated in three steps: an intial loca-
tion of longitudinally oriented triads at the A-I junction (15 days after hatching) ; a subsequent
movement to the Z-line to keep the longitudinal orientation (20 days after hatching) ;finally
rotation to a trensverse direction on the Z-line and finishing the differentition (30 days after
hatching). Maximum shortening velocity (+60%) and maximum tension development (+100%)
increased following 30days development after hatching. However, the time courses of the
increases in contraction speed and tension development were different. It is likely that the
developing pectoralis muscle transienty expresses a protein responsible for adhesion of the
triads to the myofibrils at the A-I jumction region, and later substiutes that for a Z-line level
protein. These separate stages in the differentiation of the E-C coupling units imply distinct
cellular mechanisms underlying each of these events as well as their differential regulation
during myogenesis in chicken skeletal muscle.

key words: development, excitation-contraction coupling, sarcoplasmic reticulum, skeletal
muscle, transverse tubules
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Fig. 1.  Electron micrographs of pectoalis muscle fibers at D1(A), D5(B), D10(C), D15(D),
D 20 (E) and D30(F). Following the development of T-tubule networks, some trids (circles) are
observed with longitudinal orientation (A). There is no regular location in the fibers at this
point, and these tendencies continue until D15. All triads locate on the A-I junction with
longitudinal orientation at D 15(D) and move to Z-line with keeping the longitudinal orientation
at D20 (E). Finally, all triads rotate to the transverse orientation on the Z-line and finished the

differentiation of triads (F). Scale bars=1 xm.

B. ¥EICH D EEEOEL

RRFEREGRE R R ARIFEE ORE IS
ZAAR VIR L. BRREMERE RS IO
WIS AEmMERL, B bk14E B RIS,
FHLURIOB#E & ZNLUBEO HETIIBEE L Z
PRDHD LNz, D21 OfEid D6 (p<0.01) BT

D14 (p<0.05) DEIZHE L THEILEHEE
AL F£72, D30 DfEEFNLEIOVT R
DOREBOEICHEL TLAEEIC(vs D6, D14 :
p<0.01,vs D21 : p<0.05) HEZR L. &
KIGETRT) b FARICEE (SR VIEIS 5 2

AL, D6DELfOB#EOBICEAEER



230 SHRRB PR DL & IR

Fig. 2. Confocal images of pectoralis muscle fibers at D 30 (A and B). T-tubules (arrows)
are arranged on the Z-line and connected with suoface membrane (A). SR is arranged Z-line
and M-line (arrows, B). Scale bars=10 um.

Table 1. Changes in maximum shortening yelocity
(Vmax) and maximum tension (Po) in chicken pec-
toralis muscle fibers following growth.

Age (days) =n Vmax (fiber length/sec) Po (Nem?)
6 4 115 *+ 012 0.447 % 0.014
14 5 118 * 014 0.683 = 0.101 *
21 5 155 * 0.14 **,+ 0.780 * 0.228 *
30 4 1.80 * 0.05**,++, §  0.884 £ 0.032 **+

Age: days after hatching, n:number of fiber bundle
measured, Values are means®S. D, Significant
differences : *p<0.05, **p<0.01 versus 6 days,
+P<0.05 ++0.01 versus l4days, §p<0.05
versus 21 days.

EFRBDH LN (vs D14, D21 : p<0.05, vs
D30:p<0.01). ¥/, D30 X D14 IZHEL
THHEEIC(p<0.05) mEER L7z, RAEM
L ISR KRINEETRTIIE D6 25 D30 £T
OB L FBHBMOREF I EVENREFNR, $60%,
100%DEMER L7z, BKEMEEIL DU 2
5 D21 WA TOHMEEA0.3% &L &kim 2 /R
Lot L, BRANEEIOBEMEL D6
S DT TOEMEIRE TH o 72
(52.8%).
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Fig. 4.  Caffeine contracture due to CaZ”" release
from the SR of the chicken pectoralis muscle fiber at
different ages after hatching. Dependence of the area
of caffeine contracture on the time of the loading
period. The loading the SR was carried out pCa 6.6.
Contracture areas were normalized to that at 5 min.
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Whole-Cell Clamp System
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