9.09J/7.29J - Cellular Neurobiology, Spring 2005
Massachusetts Institute of Technology

Department of Brain and Cognitive Sciences
Department of Biology

Instructors: Professors William Quinn and Troy Littleton

Lecture notes courtesy of Wyan-Ching Mimi Lee. Used with permission.

3/8/o4
Quantum® postymeptic resparse fo one vesicle reteaced

Urbelh eflect prescdmw:: sgmpﬁeucmnm:em«epnepme (maker quantal content go up Fom
T motor axon) o
Paftgmtc adrenl gland m\easeepnqhne phags up muscle cell tcah_,e chennelr (increaies
, R so AV gm’mr)
- -~ sdreneyic recepton (presyraptic) © sqenise-iisopmteransi—{useddor-cayphylaeti shock-
- s conict =4 rot—Lused-foeraorpartians,staeefaht)
. - aganist> norepinephrine -
“ - aatdgonist = clonidine |
‘ -d»adw\egtclﬂzpbc Cporbsmpﬂc) aeonm’ isoproterenol Lusedforanapyhctc&lodt)
antaqonist™ 4 - propanolol (used for headt patients, stage fight)
pirciple here is symptic modulation (wlume cartrol : modulaioy Meustrammittes, eg epinephvine,, norepisephane

’blwring of fuactian between neuvtrarsmittes + hoanones (egno:ep'/\e?him released 1 vidaity of
| Neuromusasde ynction, acts semi- Jocally , diffuser m)(cyineyhrine acty not atall locatly)

sympathetic ganglion: | N
= pioneenng work dnein bulthog - . - E ‘ ‘ [afpm gorghion
= in aur sympathetic nevous system, have adrenal gbnd * sympatheric ganglia i‘
= inspinsl cod is lump ot newve ity , some imrernaunns . Pmndmpn /
- axon from spinal cord, A:.m norepinephane j/__; | spvel cond

/‘CED\z.ﬂa_llsPnalwd egkh'Ar>
i nmi pregrglo
‘_ﬁ-; CM’"?‘W) (adnapm Just like HHD’)

AV‘W BPSP

,,.v .
! smuiation, 3 potentials recorded fvom | ol
J Nﬁﬁﬁ?
,,,]L l

20ses.




'mﬁahmhuofﬂd!: ﬂprirﬁyﬁf.hgim 2 outof 3 (bﬂ.*.ﬂw EPSPs)

| End of neustransmitter aflectr 2 diffoent ryper
30 of rewptos (enky one blocked by avave: blockr

st but not lan o lrte sou)

tropine ~ dnother cholinergic avrtagonisr
= betladonna u.itd-fbdthﬂp.lp&, Sropine IS Bctive ingcient (-tahrgmmam leal)

. b ( Atropas is Fate wi sdssors, eurts off human life)
—hndwﬁrwmﬂufdwhrwgcmmpm [ ienotropic Uligand- gated dremnet)
~nenmusalar jwiction (eaeptoc: aleatinic AChR (agenist = nicotine) (artagonist= cuace)
- 2nd dessofreproa (domivBnton head-calls) : muscadnic ACKR {mmw
SHU— o Ylike toewe’s vagus peve heart expeimerts fabrto ot g
ST . (3gonist> muscadn) ¢ fom Huscads musheon, insecticide |

{u*aanm'r = amopint}

Tappigng cudre getr id of Rt EPSP
3ppying atopine gets Ad ot sow ERSP mmemmmwwmammm)

= mAChR 2nd meseersysten: paich clamping shows that stimulatien w/ACh clasg H-1ype

e e wim .. Chaonel (KTchamnel): closing K channel is exsitatoy/
o imns . depolaiizing, gives you siad EPSP
lote o EPSP
50
- =dense-com vesicles (laege) | contown fots of-things, including
Small clear vesiches pepride Narotranmnities
= gt Als1o thes peptides, ¢9 |
LHRH
~Systen of +iny hamaes in at prurtanytellr b from rat estns qycke, makes

it 4o release other hamaner {m*mﬂirg) lurfeinizing hamone in pituifa4



WLHRﬂmaaanmhghymmmw ——
= can have QWWHMMMWMS
SRR - i MRKM}
\( D G . mAGR ¢ LHRH R metabotropic

\__,.a H-w G-._/
SR o .K_'_. o 1 =)

= oiusnion eApeiments:
-Mdﬁmpﬁgwﬁﬁ:ﬁcuﬂ
o~ . lortopho®st g additional respose’ muscavine oachuder efleot of LHRH
N"":‘“"‘M‘ Tm WP"""%"W mJngu#

a oneinput (all K* channelr dosed) meanr other
/ input will heve no effecr
20 = pot onder -deperdent

; whmhwme&hr {cs;m-rdiﬁ'enmr ﬂndmena‘g-ﬁ—
sgﬂm: hﬂmgammﬂlg,} -

SRR - I retiog , l } jfd‘mdg U*Rﬂmcjlnnndﬁn‘
"mrampa'l"‘leﬂ gonghon, B ¥ C cells ;, spitting on B gwer ate slow EPSP
Bhyg _

= LHRH effect only seen on B alls (enly 8 cells have (ate slow EPSP)
"paedu:m immunom@activty (WHmtﬂﬂuﬂymmWa’d&Iywcw&
= Ach releared comerhonily awess sy aaphc cleft foc both B C cetls
= LHRH diﬁnu.&m-Wc cleft of-C calls <o Hhat of B e, |ade siay BFSP
| (Vluming o 4raasmities / bermanes, localization of action) Y (partly bic of diffuicn)
- ‘tﬂ:i.rimrﬁg ble shaulr you eleckon micusapy not infatiible : must aaafiom o/ etectophiiology

Aphysia ealiformiens californics: “sea hoe” fhnuhmgn*s) lvezin tide pool, earts kalp

- S . Cwall ot fimuipes)
ﬁ\ Squirt tesible~ smelling puple ik
Lislll % siphon
~ have 3 gagia, 20,000 @ills (vey laege)
~ repadudiate aaagamens of calls | eg all Bbdomingl geagks same




. Eric Kandel did cirauitdng in Apkgria for. gill- withdraudl. eflex ( pokding in.gill cautes.gill +o withdew)
~ can get coninaction that can ke measured in muscle 1 eventudlly, wall get hebitvation  (waning

Jnrbus#mf-reﬂexiva.mxpwe) 0
.- 3’&: rbong-hil shock.: this sensitizes ... . ... _ e

~ JeN50N Newos aroke mmosbvrop'hc connections.en. mﬂww that centract gill... . ___
= allcells in abdominal Sanaha +3'I.rhod: gmergw greter reachm, aéta'mezy dag-hm(l‘ L

pe:mwwy larger reaction . (sersiization isopposite of hobituation)

this reflex comerw/ memoyy,

@0 be retated o synaptic events N\ e sencitmnion
u&Mm8MMhﬂjam) R e g ”'"S?WMW"‘M,WE Y e

. _l. habruatin_
mv

~ what causes these chaages?. (sensitizing us: release. epinephrine. Y.norepinephine)
= hbgw: denices :_S-HT, epicephane, dopamine, Ath, norepinephdoe, etc inur. . .
: S-HT, dopbmlne octopaming :in.aniamls (-cpmp)mm wio H0>
—Sersrtized binch of aaimel, fond out S-HT.T . (measwed neuciramitter jevelr

dopomine T __ ¥ dbdomine s-onglia)
 oeropomine T . U

- -Sfmmd -Hm«: M-fhaf only SYHT gave ehoase ¥ 53 gﬂgc_ facilitation)
~ lng responses quire d messenger systems coupled Ho metabobopic neceptos g
{>t+his time, only cAMP 2nd messeger syttem crdersteod : sprtzing S-HT —) CAHPT)

~ Symptic faciktation presyneptic or pstsynaptic 7. lewer CCa¥<, do quante! avelysis, fond
ineresasd. probobilny of failure (S0 prsynaptic) 1. cAMP activates kinaw.blocking Kinase biodss effect





