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FOREWORD

Neurobiology is one of the frontier disciplines in the 21st century. Elegant
progresses have been made since set up of neuroanatomy in its true sense by Golgi
and Cajal and the establishment of neurophysiology by Sherrington in the end of the
19th century and up to the development of modern ultra structure and tract tracing
in the nervous system, as well as chemical neuroanatomy, cellular and molecular
neurobiology, developmental neurobiology and recognition neuroscience. All of
these advances are not closely related to the development and creation of various
experimental techniques and methods. Great insights into structure and function of the
brain have thus been stepped forward by each creation in experimental techniques.

The book “Principle and Technigue of Neurobiological Experiments” edited by
Drs. Lu Guowei, Li Yunging and their colleagues is the important composition of the
Series of the Laboratory Manuals in Life Sciences that are publishing by Science
Press. The content of this book covers techniques and methods in common use in
the fields of electroneurophysiology, neurochemistry, neuroanatomy, molecular
neurobiology and animal behavior observation. The book includes three parts
consisting of methodology, specific experiments and appendices and introducing
major means in neurobiological experiments and partial achievements in research in
a way of deeply going in and easily coming out. It should be treasurable that the
most experimental methods presented in the book are well permeated with experience
and appreciation of authors themselves engaged in their researches,

“Principle and Technique of Neurobiological Experiments” is unique in its topic
option based on up to date and original ideas. Academically, the writing is power-
ful and excellent and seems to be the first and a very important work in relevant
areas at present in our country, Its publication would undoubtedly promote the
development of neurobiology. | am confident that it would be great beneficial to
vast internal neurobiologists and young colleagues and students in particular.
These readers would be impressed with all refreshment and novelty shown in the
book.

Academician of Chinese Academy of Sciences
JU Gong
Institute of Neuroscience, the Forth Military Medical University
August, 2010
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PREFACE

Neurobiology (Neural Science or Brain Science) is a synthetic discipline
recently developed on the basis of multidisciplinal sciences including neuroanato-
my, neurophysiology, neurochemistry, molecular neurobiology, ond recognition
science. Its task is to study anatomical architecture and working principle of the
brain and nerves, genesis, development, aging, diseases and death in the nervous
system and strategy in prevention and treatment of its disorders and damages.
Neurobioogy is aimed at exploring the mystery of the brain, improving human intel-
ligence activity and controlling human diseases in the nervous system.

Neurobiology is an experimental science studying the nervous system at multi-
level of the brain using modern multidisciplinal techniques of neuroanatomy, neuro-
physiology, neurochemistry and molecular neurobiology. Similar to the trajectory of
development of other fields in biomedicine, neurobiology is also mainly coming
along the reductionism and gradually approaching to molecular basis and physico-
chemical essence of neural activity. In the meantime it also consequently synthesi-
zes and integrates the neural activity along the way of compositionism and grasps
the law and essence of life activity as a whole,

As a try, the book “Principle and Technique of the Neurcobiological Experiments”
was written by us in terms of showing, by any case, that neurobiology came from
experimental research. The book includes three parts. Part | describes experimen-
tal principle in general, subsequently introducing theoretical basis related to scien-
tific thinking, experimental design, outcome analysis and methodology of electros-
timulation, electrorecording, chemical neuroanatomy, neuromorphology, molecular
neurabiology and animal behavior observation. Part Il corresponds to a laboratory
manual, describing separately every concrete experiment in field of behavior, neu-
roelectrophysiology, neurochemistry, neuromorphology and molecular neurobiolo-
gy. Part Il is providing relevant data and information in experimental research for
reference to readers,

Part | of the book focus on methodology, as mentioned above, trying to grasp
the law and essence of concrete experiments in neurobiology not yet be experienced
by readers through theoretical thinking and gaining knowledge on experimental
principle at levels of real, necessity and probability. In part Il, experimental proto-



< viii © HSEYSZHREBSRA

cols are followed and mainly based on transformation and reproduction of some
research achievements done by ourselves. Each experiment has its distinct goals,
operational procedures and one or two typical examples of illustrations for refe-
rence to experimenters; cited references are given for further reading; questions are
provided for simultaneously using both hands and brain of readers; and the experi-
mental procedures would thus be comprehensively completed by experimenters,
More over, the authors of this book tried to make a combination and harmony
between generality and individuality, comprehensiveness and systematicness,
scientific background and readability, and easy language and ample pictures,

The book was written together by colleagues in Institute for Hypoxia Medicine,
Capital Medical University and Department of Anatomy, Histology and Embryology, The
Forth Military Medical University based on the reading material “Experiments in
Neurobiology” used in the Capital Medical University and other publications made
by the two universities. The recent development of experimental research in Neuro-
biology is so fast that our knowledge and experience are far to match. Limitations
are thus unavoidable in the writing. Comments and suggestions are thus greatly
expected from colleagues and readers,

Upon the publication of the book, we are greatly indebted to Professor Ju
Gong, Academician of Chinese Academy of Sciences, Director of Institute for
Neuroscience of the PLA, The Forth Military Medical University for his kind writing of
the foreword for this book. Gratitude is extended to all authors whose publications
are referenced in the book. We also would tike to thank editors in Science Press for
their efforts in the publication of this book.

LU Guowei
Institute for Hypoxia Medicine, Capital Medical University
August, 2010



B

X

FF
]
I T ot 1= sy 1 0 S 1
JI T = g U 1
L1.1T Rl ARBIFTEENA crereererrreene ot e e 1
1.1.2 BEHEHLIERER  orvreerrerrerarm e e 3
1103 BEIEHBIEELE  coeoerrreseoro ittt et et e s s 7
To1o4  BEIEHBIEBTE orevvvrrrrenmrerrrrnne ittt et st aas 17
10105 BEIEHEEYER svevrerrrronrre ettt st e 24
1.2 SEITEHFITEEAE o ettt e e 29
1201 BEEE  veevereeeeeremeeten et et et e 30
1.2.2 Al oorerrm e e 44
1.2.3  SFERRF svrorereenreremrnmn e e e 54
1204 BEiFiEit coveereerrnsrosem et e 63
1.3 BRI AN A RS s e veeerertnte e et s 79
1.8.1 BEAERE T «-vvverrermt e r e e e s s 79
1.3.2  BEFFAPHT sororrorrerroear e me st et e s 38
1.3.3  BAUAMHT  ceeerrrere e e 100
1.3.4 ICAITE  revereererrerermee st et 109
L4 BEBEETTEERE «ooeerereeimmrene et e e 117
141 EHIPBCAGEEARERR v oereerrrerrrrretore ettt sttt 117
14,2 ERTBCAMIEREE E o crrrer e et 119
143 BB HAEYERIE freerrrrrrerre e 123
Lodod SEBMERIEL  creeversorermrnrre et e 127
1A 5 TG LY L err e ererr s me s e e 132
1.5 %iﬂifﬁi% ........................................................................... 136
1.5.1 ZEAREIKIATIRE rrererrerrm e re st sttt 136
1.5.2 HBRHLRIID T - orerrerrorrererrrosroress s naeti ettt 143
1.5,3 BABAMIOEE  wvreeereeeeoreor e ettt 150
1.5.4 FFEBLEEBIIGIETE »rrerrerrrrrrresr st 158

1.5.5 ﬁﬂﬂﬁlj‘]iﬂi ........................................................................ 161



MEEYZTHRBSRA

X
1.5.6 ﬁﬁ%ﬁiﬂ% ........................................................................ 174
1.5.7 FHBLFBEE BRI -+ ooverrerrnrnrsnrneeerremmrntintaeereereeaenenaseeaanrens 178
1.5.8 %%ﬁx}ﬁﬁ\[ﬁw% ............................................................... 182
1.5.9 Eﬂfuﬁmuﬁ% ..................................................................... 187
1.6 H AL T e e e 190
1.6.1 Zﬂgfq%mmm% ..................................................................... 190
1.6.2 %ﬁiwfﬁu% ........................................................................ 193
1.6.3 @?)‘k& .............................................................................. 198
1064 fOREEE weeerrerernee e e e e 203
1.6.5 FERRIBAI MG REGE ~=rvev v rere et e 213
1.6.6 BUBITHIAR  vovrererrti i e 222
1.7 (LM GEBIEE I EEDE  cvoeeeereeerrereeaeaieseteseneae b e eanse s et eeeteees e, 229
1.7.1 AR LSRR oo orrrr e e 229
1.7.2 JBERIZRR UL R creeeerer e 239
1.7.3 TZREIRE R v oeerrr e e e 248
L7.4 4 TRAMEEEIAR «oovrrrrrrerer et e 250
1.8 HBIEAREETTIEDE ceerrriereeiriiieie et e e it e e e 953
1.8.1 BARTEALI BRI AR  oooverrrrre et e 253
1.8.2 BENEETREEHEAR -werverreorrrres et e e e, 260
1.8.3 BIOMHAZZEIRESHI AR rorrrrer ettt 262
1.8.4 JFATAREZEEAR +reverrerermrmrmrert ittt sttt et e e e 269
1.8.5 BRI BMUERIAR oo e 271
1.8.6 FEMAMITHIMIELEIR oroerrerrrrir ittt e e e 278
1.9 ﬁ}??ﬁaé}:gz%%ﬁ%% ............................................................... 282
10,1 BEBR/FFZRATHIAR wevvvrererrrrerettai et 282
1.9.2 TEPIRRLIGHRTE c-ovvvrerrrorr ettt ittt et et a e e e 290
1.9.3 DNATEZFER ovvvrerrrrrrreermr it et ea e e e et saaa 296
1.9.4 BEABEGEIRINTELAR wvrererererreeerersintieitatiiiiiatertatiareiieaennaaacases 306
1.9.5 DNA FEFIMIGEEAR  crvererrrormroromtiiii ettt ettt 313
1.9.6 mRNA ZRBIREITR roerrrrrerrrr ittt 393
1.9.7  BEPER AR crvrv e e e e 329
1.9.8 BEREPHBHIIEE AR -+ ovverererrrrmr 334
1.10 FHRFT HSEELIE TSR e e 338
1.10.1 ﬁﬂg%i%%ﬁ?}igm&ﬁmﬂ% ............................................. 339
1.10.2 BB BIRTIREBIIT FEE ~rreererrrerrereentiiitiiiii e, 340
1.10.3 B AT JBFGE T EE - o v v vrrererersrtstetitieieiiiiciieiice s 348
1,11 BRIBRAER -vevermrrrrrreen e e 352



1.11.2 m;j\:ﬁﬁz{% ........................................................................ 356

1.11.3 B GHER RETR U - v v rrer et s s et 362
1114 AAFEERAG wroveveevreromroreresone sttt b s 365
D MR MEEICIE SR eeerrrreeeee e 368
2.1 FHBAETHEESTIED oecerreerte i 368
2.1.1 RGEIAMBETESHVERMIDT oo 368
2.1.2 FAIGEE A REF Y HE - veererrmrre st 370
2.1.3 PRAT IS IS B S AR B BRI ceverreerrenerrne e rnen ettt 372
2.1.4 KEHBEYERERETAMEEERALDFRE oo 374
2.1.5 H$BEY ERVESRMAT S B R AIEIASAL orrrerrremrrrmserireennena, 375
2.1.6 SRR AR R BT IES, crovre et e 377
2.1.7 BRI SR AR B TR R A BRI AIZE AL -oeereeeererer e 379
2.1.8 SEREKSHSHHATHRBRM SHERLITR e 381
2.1.9 I S A MU L B e ev e ememee et 384
2.1.10 KREEESHAESHSITHERMBMPPIDTTE oo 386
2.1.11 SRS REMEHBTHAMEASHEMIMET e 388
2.1.12 RS ToR-EREAEMETOHIR ., SRR -weverreeererrerernerne. 390
2.1.13 kﬁﬁ%ﬁﬁﬁ%ﬁ@.ﬁ@b%ﬂﬂﬂﬁiﬁi ....................................... 392
2.1.14 KEBIH-SREMEHZITONEFEEEG B ABIRRL  cweeemeererncereees 394
2.1.15 A PEEFEXTINEE AT BB RE +wrevveerereenreerrmreerernsnessnnii, 397
2.1.16 FAEREE MU B IE R HBIAMTT oreererreme s 398
2.1.17 AN ATES YA BIAH TR v verrrrrrrresrmmeeeresn e ntineenians 400
2.1.18 GRETLER BURERBURRAT ATP SUBRMEMHRBIFERD soovererrrrrrmmmeremnens 401
2.2 MREAMELEESCIER ceeeverevesreese s 408
2.2.1 GRERIS/DRB TR RBRATIBEEER  -ooreererrrees e 408
2.2.2 AMERRE/DBRAMSEEREPENL oo 411
2.2.3 FFIRBEIRARB S AR Ca™ . Mgt G REGRI - oerereeereneenenes 414
2.2.4 FFRBEIRARIBX SRR RBA T RIGIM -oooeerreneeeseneneees 417
2.2.5 BIAISTRIBGEITEERGE  coocrererrr e 420
2.2.6  SREZT/ME KRR R A LDH B BRERU -ocovreeeermmreeeeenes 421
2.2.7 ,f&ﬁﬁiﬁm/j\ﬁmg;ﬂ%mqu PCl12 ﬂﬂﬂmﬁaﬁﬁm ........................... 423
2.3 FBEBRATAIMIILEESCEE oooeerrreee et 425

2.3.1 ZEREEAMAPEAKAN P YREMRESHE AR ARAFERERIOCHAK
JEBEYUAE L ooeeeeennneeenreneaa ettt s s 425

2.3.2 KR=UHZHHFA ¢ 2k SRS R RS A M 20T —— R
ﬁ'ﬁﬁﬂﬂ@i&%’éﬂiﬁﬂﬂéé&‘ .......... 428

2.3.3 KEEHESHARENPYFHARERSSEELBEANETHRR —AK
B S A 22 SRR Pt J B T LA BB «cooeeereenmemrmrnenennnenens 430



coxioe

BRLYFIHRESHEA

2.4

2.3.4 HDHERFEREBREKREMHT AN FOS R ETTRE —RR4

/- S P P 432
2.3.5 KEUPEEEAEN -2 MBI TE L FOS B B — 4 41 Ha b 2 507 3
@?2 ................................................................................. 435
2.3.6  FBUEREL S M M B R EH I FOS R B 27— B ThRin 5 e L2
xl*,]—-{mé& ........................................................................ 437
2.3.7 KESUMAHNELSSE mRNA FEHH2ILA A7 — MR R AR E
ﬁ‘z%ﬁgﬂg/ﬂ{%r}?ﬁ& .................................................................. 440
2.3.8 K BRI SR R BRI P 552 R Ve A — G s e 144
2.3.9 KEIURBA GABA SELF ALK P IR AR B 2270 M R I ——
@E%gﬂﬂ}ﬁ%ﬁ [ﬁﬁﬂ*ﬁ‘-\-iﬂ& ................................................ 446
2.3.10 K FIES MM GABA SEMIZTT 5 P YR AR 4K S AU R — (AT
BRE BT IIEE  vmeeererreere oot e 449
MBTGASREELIEY  evveerrrermrrerrtttet ettt 452
2. 4. 1 kﬁﬁﬁmﬁmmﬁ&‘%ﬁ% ...................................................... 452
2_ 4.2 ﬁ#ﬁ%ﬁw%im&fm"ﬁ&ﬂ%ﬁﬁ%%i&% .............................. 454
2_ 4.3 kﬁﬁm;ﬁ_ﬁ%%ﬂﬁﬁgggﬁ%ﬁ (S[E) ﬁ%*“g .............................. 455
2.4.4 KB RIMGH 2 TX BB 5 AR BB S oo oo 157
2.4.5 Fo RSB AR BRI L WA T <oeeevrrre e 459
2.4.6 KEESHMALPREMES — HRPBIFEBIE - oeeeeeeeeeeeeenes 161
2.4.7 KBRSk BRI AR 5B RERE R 5 ——HRP B8 5 4R
%Bﬁk%g&éﬁ%%%ﬂ%ﬁiﬂ% ................................................... 464
2.4.8 KBTS P YRS AR MM 2T R ERBOR RS SO R
iﬂxﬁﬁﬁﬁﬁéj’ﬁ%@*ﬁ%ﬁﬁgﬂﬁﬁaﬁﬂ% ....................................... 466
2.4.9 KEURSEAH B R A A B —FOERAURIER oo 469
2.4.10 HRSAEEERFEMPEEHN 5B A REMBTH T4 R —%
%?ﬂ&iiﬂ%%ﬁﬁ%%&@ﬁ%%%gtﬁiﬂ% ................................. 472
2.4.11 KE= XS RBYMIAZR =X MZa s i is— e £ (PHA-L
J’mﬁﬂ—-\-g—%% ........................................................................ 474
2.4.12 K RUEBEE AR 8 55 SMUBE X B IS PR 69 85— BDA WIAT7R8R
?‘% ................................................................................. 477
2.4.13  KEP SR ERA- Ao = X 2B R b RIS —— PHA-L
WA RS HRP 34T 8BS A M DUARITHE B LB - veeererenennenens 180
2.4.14  KERINSACE B B R = XU A SRR R TR T ——
PHA-L A RE S HRP AT 6B A W SR ITIE AR woeeeeee 183
2.4.15 K BUEREY A ERRITHETTS 5% @ B R AR (2 R —— HRP i
ﬁﬁ%ﬁﬁ&ﬁﬂ}}ﬁ%%%&éﬂﬁﬁ?ﬁ ............................................. 486
2.4.16 K RISt R A A R A S E B — BB 5 HRP BT854

%,% ﬂgmh—ﬁa& .................................................................. 489



B x - xi-

2.5 AP TFRHBHBPBESIIE cocvveremerrarieer e e 492
2.5.1 HERERESEBRRIEMEREEE i, 492
2.5.2 1EMEEEFAETREIERHETF-1 QRG] v, 497
2.5.3 KEEXMZ8 RNA KRB cDNA BRI oo 500
2.5.4 5-HT; ST E mRNA FERX B S XHBITHIEIL roorrerrrrrranriien 502
2.5.5 ZBEARGRAEHMIER BECRIKHIZA B DNA K BEAGRIEL +oeevererererereness 505
2.5.6 ZBEIETREEFERE DNA FEIITF TIRE +rrreevrevrmesraniiamainiaiannisiarianins 507
2.5.7 ChAT-pGEM EALFE DNA B 4 R FRAHEERERETI AHT oo emeseoemsorneees 510
2.5.8 ChAT-pGEM F 2 FH DNA JEFI BRI errrerrerreorereraseimasiniiin. 513
2.5.9 ZBIBMIEBERAELI SDS BAMBALEERALIKMT < vreerrrereenens 516
2.5.10 ZBtAEBFE# B K BBCRIA S 71 ) Western EJFEAGHY oxeerererrrrerrerness 520
2.5.11 YEMCE N ELE RS SA 8 PPD mRNA ik FRBRM e 523
2.5.12 ABREBAFENLEREMET (ERY) WEREAERE 526

2.6 FBRFTHEEIII reevemrrrerorerreniit i e e 530
2.6.1 —EBBK B ERRGHEAILL reorererrrrerererninin, 530
2.6.2 FIRSEAMEEA K BUIEITHIIMMEL ~rreverrrrrrrreeriinniiai s, 532
2.6.3 MBS —RBHKRAEBI ERBALRFEYER oo, 533
2.6.4 POBREEAE—EBRABRIEBAR RRBEIAEGHET -oveemeereemienenen: 536
2.6.5 %‘&ﬂﬁmiﬁmxﬂ‘/j\ﬁﬁﬁmﬁlﬁwﬁzﬂﬁ ....................................... 537
2.6.6 BREEEIEAT/NRBEETHRHEAGAEIL oo veeerrreesrrss s 539
2.6.7 FEASFBEIENT R R MM AT ATt < ovvereeenrrens e 541
2.6.8 :E;&ﬂiﬁmﬁxﬂ-jcﬁél‘ﬁ]#‘»ﬂiﬁl‘rzﬁgﬁ B{Jﬁéﬂl‘u] .................................... 543
2.6.9 Abh)E DIBFERE IR B B R TGS AR FAREI <oooevemrererrerereeenes 548

3 MEBAEMIERITEL oo e 552

3.1 MR MM -oooverrreeeren et e 552
3011 AR GLAE Ay ~evrvererrersemn e e e 552
3.1.2 LB PLIT]IE v vverorvreerremeninatarinet ittt es 558
3.1.3 BEMUEEZEE TLIRIID wverrmererrrremnsrrmemnr ettt e 561
3.1.4 AP FHYEEBE TLIAND corverrrerrrorrereem ettt 565

3.2 BRIBIEZEETTIE rooererrer e 570
3.2.1 HAETHEEAVIE LR ~evereerenerrnernnmetse i 570
3.2.2 ENYISCIRBSTHE o vrerer et e 577

3.3 SCIOENIEFBEE oo e 589
3.3.1 SCESENAE FIAETREEE orovrere e 589
3.3.2 igﬁgﬂ%ﬁfﬁﬁ@ﬂ_ﬁmmy&%ﬂ ................................................ 589

3.4 BARA. BB, PIERSEEHEIR] oo 592
3041 HHBUEFEE FIRFA ocovvrerror et e 592

3.4.2 %%%F‘P?ﬁj ........................................................................ 593



©oav - BREYSSWRESEA
3.4.3 BFIFEHE  covvroerecnreartrenttriiteie e s s ra e 595
3.4.4 r{m“—}gﬁmﬁgmf,ﬁﬂ ........................................................................ 597
3.5 EFBREIMEFEIRBIFEFI vveervrevererrnrnnnnnnmmmnmmii 598
3.6 EFHMBEE. MMIEFEL. I reervrrrrrrerrrrrmrer 603
3. 6. 1 ﬁﬂﬂﬂfr\ .............................................................................. 603
3.6.2 #m%%m&ﬁ&ﬁaﬁ ............................................................ 605
3.6.3 HAETE cevevreereeeerererenreiene e e e 607
3.7 BM. BEEN RS TRESRESEY o 607
3.7.1 ﬁ%&@mﬁg_ﬁ*ﬁxﬂ-ﬁ%ﬁﬁ ...‘ ................................................ 607
3.7, 2 #Fﬁﬁe)ﬁﬁ%ﬁﬁbﬁ?ﬁ%ﬁﬁ% ................................................... 607
3.8 BRIRIEIEG I L woreevvrvreersrorrmereremamrnesra et e s st 608



CONTENTS

FOREWORD
PREFACE
1 Experimental Methodology in Neurobiology .-+ wueeseseesruriniinssssniesisanssssninrenaniens 1
1.1 Methodology of Scientific ThInKing - - -srserererirreresrereriurmseseriesaessssensencnns 1
1.1.1 Historical impetus of science and technology development +vsresersrsniniiiniiiniin. 1
1. 1.2  Dialectically t0 Seek «rresssresreermiriemmiemitiitiii st 3
1.1.3 Dialectically to think ==sssssssssenrmnmmmmmmititie e s 7
1.1.4 Dialectically to VErify rrrereeresreessrerenteieeiiee ittt 17
1.1.5 Dialectically to traim «=ceesesemrrreretiii i s 24
1.2 Methodology of Experimental Design  ooereeeerereriimii 29
1.2.1  PrOJect OPHION »+++eeeseessrsersseeastentrtasts it e et st st s st e s s s e s 30
1.2.2  Professional deSign ««+-+eereeesssseremnnsrsematits sttt s 44
1.2.3 Control design +++eessssrersrmmmiiessiiiini it it 54
1.2.4  Statistical design e+reeeeressmrnsesmrtmma 63
1.3 Methodology of Experimental Analysis e 79
1.3.1 Data Manipulation «««+«-=essssssesretersamnmtmttn ottt e e e 79
1.3.2  Statistical analysis «-+«eersseseresermmmmmmniii 83
1.3.3 Professional analysis «e«ter-=sseeessremermmiimeniuteti e e s 100
1.3.4  Paper WIIting  ++-s++estesersersmimnemits et et e 109
1.4 Methodology of Electrical StIMULAtION  creerereemrmmeiiiiriimoiiiiirieeiienans 117
1.4.1 Basic principle of electrical stimulation ««++sesrersirmrmmiimii 117
1.4.2 Physical properties of electrical stimulation ««-s«++sssssessesssnasaesiimanmeisiisiesiannnns 119
1.4.3 Biological properties of neural preparation «=-ss+-sssssesssrrssessinsssminis i 123
L.4.4  Selective StIMUIAtION  +-+resssressrserrrrrreerermsmtentirtaiisnarsassssaassrerrnrernsresssanaess 127
1.4.5 Stimulating current spread «s:+-e-sessereesrmesiii 132
1.5 Methodology of Electrical Recording «-s:swsswersesssesssrmmsnsssiessnmmasiessisnsenaan, 136
1.5.1 Recording in volume conductor «+s++sressesrsrrissmteimriniie it eais e 136
1.5.2 Evoked potential TecOrding «+-+---s-+tsssesrreratssisiiiinitiiiiiiiie it e 143
1.5.3  Single UNitary recording ««+++sreesssssstssassreemmniittasitee s RIS 150
1.5.4 Computer associated TeCOrding «++++eesserrermssmssmisesiimssinieiiitss st 158
1.5.5 Intracellular recording ................................................................................. 161
1.5.6 Patch clamp recording «+«+e -+t resesrerssseermasiientii i e 174
1.5.7 Determination of velocity spectrum of nerve fibers ««-eeceerrerrenrimiaei, 178



