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So. {11. Univ. Sch. Fed. Parcticipants: T, Mattio and I. Mussini
Pr0—Eox—3326 A hypothesis of aging of the cholinergic synapse has been
Sprinqgfield, Il 62708 proposed (Giacobini, Adv. Cell. Neurobiol., 3:173, 1983)
which contemplates age-related changes in carrier-mediated
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mechanisms of uptake and release of th2 neurotransmitter and
its precursor (choline) leading to “chemical denervaticn".
Morphometric analysis of neuromuscular junctions in the
chicken iris showed a significant reduction uf the axonal
Junctional memdbrane at five years. A 50% decrease in the
volume of vesicles per unit volume of the synapse was evi-
dent at three years. i add;tion, the 3-year 3txssue
released significantly less H-acetylcholine  (°H-ACh)
than the 4-month tissue as determined by the area under the
releasa curve. Also, the 3-year tissue showed a lowar peak
release of “H ACh than the 4-month iris. The time needed
for the 3-year tissue to reach its peak release was signifi-
cantly longer than at 4-month and its rate of release was
si?nificantly slower. These neurochemical results correlate
well with the morphological data which demonstrates that two
important features for neurotransmitter release (vesicular
volume and synaptic lenath) were decreased in the 3-year (or
5-year) old tissue. These results support the hypcthesis
that age-dependent decline 1in cholinergic transmission is
related to modifications of presynaptic mechanisms of
release and uptake of the neurotransmitter and its pre-
cursor. [Supported by AFOSR Grants 81-9229 and 83-0051,
Nowatski Eye Res., Fdn., E.F. Pearson Fdn. and Natl. Res.
Council of Italy).
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PHARMACOLOGY OF MUSCARINIC RECEPTORS CONTROLLING ACH RELEASE IN THE
RAT IRIS. T. Mattio*, E. Giacobini and V. Hoban*. Departmerit of
Pharmacology, southern I11ipois University School of Medicine,
Springfield, IL 62708 USA

The release of acetylcholine (ACh), both in central and periph-
eral nerve tissues, seems to ba modulated by a presynaptic muscar-
inic receptor. in the albino rat iris, which contains & dense
cholinergic plexus, we have demonstrated the presence of a muscar-
inic autoreceptor. The electrically stimulated release of ACh (50
Hz, 20 mA, 5 ms biphasic square wave) was increased in the presence
of muscarinic antagonists. Pirenzepine increased ACh relejse in a
dose drgendent manner from 1077 M (by 90%) to 10/ 4 (by
27%). ‘copolamine 2also showed a_ dose-dependent increase ia ACh
release. At 10"% M and 10> M scopolamine increased ACh
release by 83% and 41%, respectively. _Atropine increased ACh
releasa from 1073 M (by 70%) to 10774 (by 553%). Uxo0-
tremorine decreased the stimulaced release of ACh at 10 ¥ and
1072 M. Both pirenzepine and Jtropine antagonized this effect.
2-Aminopyridine, 3-aminopyridine ana 3,4-diaminopyridine were
without effect on ACh release, however, $-3minopyridine incregsed
ACh releasa by 35% at 1077 M. Hemicholinium (1077 M)
increased the stimulated overflow of ACh in the iris. These
results demonstraza tne effects of muscarinic antagonists and
agonist on the release of ACh. This release is controllea by a
presynaptic muscarinic receptor which waen stimulated decreases ACh
releasa and when blocked increase ACh release. [n the iris the
aminopyridines are not as effective as has been found at neuromus-
cular junctions. Hemicholinium which prevents the reustake of
choline after ACh hydrolysis shows a marked increase in ACh over-
flow aftar elactrical stimulation. This overflow is most probadbly
due to the effect on uptake and not to an effect on the muscarinic
autoreceptor. The rat iris offers several advantages in studies of
actions of drugs on muscarinic receptors and ACh release.
{Supported by grant AFOSR-83-0051 to E.G.)
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Satellite meeting of Intl. Soc. Neuro-
chem., lraklion, Crete, Greece —
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T4E [SOLATED [RIS AS A MODEL OF AGING., Giacabini, E., Dept. Pharmacolog;,
Southern 1llinois Univaersity School of Medicina, Springtield, IL 62708 USA
The iris contains a dense plexus of cndlinergic nerve terminals in aagi-
tion to noradrenergic and peptidergic endings. These cholinergic nerve
terninals are locatad a%t a distince from their cell bodies in the ciliary
ganglion. As cell bodies in the ciliary ganglion are all cholinergics, from
( the point of view of innervation the iris is a much more homogeneous and
' readily accessible tissue than the CNS and offers several advantages in
pharmacological studies of drug acty n on selective populations of terminals.
The avian iris muscle which ic a striated muscle has provided an experimental
model for the study of various aspects of development and differentiation
* (Giacobini, E., IN: Davelopmental Neurobiology of the Autoromic Nervous
System, ed. by P.M. Gootman, Humana Press, Inc., 1985), denervation (Mussini,
[. et al., Neurosciance, 12{1):53-55, 1984) ana aging (Giacodpini, €., Adv.
Cell. Neurobiol., 3:173-21%, 1982). Sinmilarly, the isolated iris of the rat
has been extansively utilizad to cnaracterize mechanisms of synthesis and
releasa of acetylcnoline (ACh) as well as to define the action of drugs on
thase systeas (Mattio, T. et al., Neuropharmacology, 23(1):1207-1214, 1984},
Mechanisms of choline {Ch) uptake, ACh releasa, as well as ACh synthesis and
turnover can 3}l bde studied in the same isolated iris and at the same time
rorpiometric measyrements <an ba performed on the same preparation at various
agas, Hign affinity Ch wuprake ana ACh release are both affectad 2t early
stagas of aging in the avian iris. Thesa functional defects can be correl-
ated to a decrease in v#sicular volumes and junctional appositional areas in
tne same synapse (Giacobini, E. et al., IN: Developmenzal Neuroscience;
?nysiological, Pharmacological and Clinical Aspects, ed. by F. Caciaanli et
al., 1984). (Supported by grants from Air Force Office of Scientific Res.;
(- Howatski Eye Researcn Fuad, and §.1.U. Central Research Fund.)
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nirte  RISE AND FALL OF THE CHOLINERGIC SYNAPSE
AUTHORS GIACOBINI, E., MUSSINI, [.* and MATTIO, T.
ACDRESS Depl. Pharmacol., Southern Il1linois Univ. Sch. Med., Springfield, IL 62708

USA and * C.S. Biol. Fisiopat. Musc., Ist. Patologia Generale, Universita di
Padova, 35100 Padova, Italy.

Based on the results of our studies on the ciliary ganglion {ris preparation,
a hypothesis of aging of the cholinergic synapse has been proposed
(Giacobini, E., Adv. Cell. Neurobfol., 3:173, 1983),  This hypothesis
contemplates age-related changes in carrier-mediated mechanisms of uptake and
release of the neurotransmitter and its precursor (choline) leading to
“chemical denervation®. Morphometric analysis of neuromuscular junctions in
the iris showed a significant reduction of the axonal junctionai membrane at
five years., A 50% decrease in the volume of vesicles per unit volume of the
synapse was evident at three years. Expariments were designed to determine
the ability of the 3-year {iris to undergo depletion-reloading-releass of
I4-acetylcholine (3H~Ach). The 3-year tissue reledsed significantly less
34-ACh than the 4-month tissue as determined by the area under the release
curve (peak area). Alsn, the 3-year tissue showed a lower peak release of
34-ACh than the 4-month iris. The time needed for the 3-year tissue to
reach its peak release was significantly longer than at 4-montk and its rate
of release was significantly siower. These neurochemical results correlate
well with the morphological data which demonstrates that two important
features for neurotransmitter release {vesicular volume and synaptic length)
were decreased in the 3-year (or 5-year) old tissue. These results support
the hypothesis that age-dependant decline in cholinergic transmission fis
related to modifications of presynaptic mechanisms of release and uptake of
the neurotransmitter and {its precursor. [Supported by AFOSR Grants 81-9229
and 83-0051, by grants from the Nowatski Eye Res. Fdn., E.F. Pearson fdn,

and Natl, Res. Council of Italy to the Unit for Muscle Biology c
(I. Mussini)].
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SYNPUSIUM ON SYNAPTIC DEVELOPMENT ’
Yarna (Bulgaria) 7-12/10, 1984

THE NEUROMUSCULAR JUNCTION IN THE AVIAN IRIS: AN EXPERIMENTAL MODEL FOR STUDIES
G PERIPHERAL. SYNARSE PLAGXICITY.

lsabella Mussini, Ezio Giacebini* and Thomas Mattio®

National Research Council Unit for Muscle Biology 2no Physiopathol . 1stitute
of General Pathology,University of Padova,ltaly and * Department o rnarmacclogy
Southern I1linois University, School of Hedicine, Sprinafield, i11.62708. USA.

The iris nuscle fibers of the chick are innervated by nerve endings of " en
grappe” tynse which are located 1n shallow depressions of the nyofibers lacking
secondary synaptic foldings. Early after hatching (a.h.) the nerve terminal
arborization is formea by a few boutons grouped together or variably oblique
across the ruscle fiber. Siarting two weeks the arrangerent ¢f the boutsns
becomes prevaiently longitudindl. Their number increases continuously reacring
3 nean value of 15/neurcruscular Jurciion (NMJ) 3t § ronths. A parallel increzse
gecurs in the lenguh of the synaptic area: in young acults (& montns) the oif-
fusec "en grappe” type iMJ extencs gver 2 distance of nore than 80 um on the
nuscle surface. Though & “"rature” yitrastructural appearance is achieveo since
2 weeks a.h.. worphoretric analyses revesl that evolutive changes sre still oc-
curring in the nerve engings. The exonal junctional memorane reacnes 3 stezoy
leagth 1 month a.h., wnile the synaptic vesicles volume increases up tG § rmonths.
According o c¢hances in neurochevical parameters (Giaceobinri, £.,Adv.Cell.Xeurc-
bic).3:173,19831, this peri10d of continucus crowth is followad by & period of
synaptic regression. In old 1risec the i) shows 3 significant cecrease in the
boutons number as well &s in the axonzl junctiona)l membrane and in the synaptic
vesicles volume. This is alreasy reduceo by more than 50% av 3 years. The mor-
phologica} results sucgest a plasticity of the synapse in the avian iris. Its
continuous remadelling from natcning to senescence is propably relatec to the
increasing complexity ¢f the myoficér architecture, at firct. zno then, to the
progressive decline ¢f the cnolinergic mechanisms. {Supportec dy funas irom
latl.res.lounci] of itely tc tne ¥nit for Muscle Bicl.Fhysiopatol. ana Dy AFUSR

Granis §1-9229 and 83-C051. by cranis from the iowatskl fye ras.Fdn. and E.fF.

Pearson rdn. to E.Giacobinij.
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AGING OF CHOLINERGIC SYNAPSES IN THE AVIAN IRIS. E.
Giacobini, T. Mattio* and E. Mussini*, Oept. Pharmacol.,
Southern [T1inots Uniy. Sch. Med., Springfield, IL 62708 USA
and C.S. Binl. Fisiopat. Musc., lIst. Patologia Generale,
Universita di Padova, 35100 Padova, Italy.

Based on the results of our studies on the ciliary
ganglion iris preparation, a hypothesis of aging of the
cholinergic synapse has been prcposed (Giacobini, E., Adv.
Cell. Neurobiol., 3:173, 1983). This hypothesis contem-
plates age-related changes in carrier-mediated mechanisms of
uptake and release of the reurotransmitter and its precursor
(choline) leading to “chemical denervation*. Morphometric
analysis of neuromuscular junctions in the iris showed a
significant reduction of the axonal junctional membrane at
five ysars., A S0X decrease in the volume of vesicles ger
unit volume of the synapse was evident at *three years.
Experiments were designed to determine the ability of the

g-year iris to yndergo depleticn-reloading-release of
H-acetylcholine (°H=Ach), The 3-year tissue released
significantly less 34-ACh than the 4-month tissue as

determined by the area under the release curve (peak area),
Also, the 3-year tissue showed a lower peak reizase of
34-ACh than the 4-month iris. The time needed for the
3-year tissue to reach its peak release was significantly
longer than at 4-month 3and its rate of release was signifi-
cantly slowar. These neurochemical results correlate well
with the morphological data which demonstrates that two
important features for neurotransmitter release (vesicular
volume and synaptic length) were decreased in the 3-year {or
S-year) old tissue. These results support the hypothesis
that age-dependent decline in cholinergic transmission is
related to modifications of presynaptic rnechanisms of
release and uptake of the neurotransmitter and its
precursor. [Supported by AFOSR Grants 81-9229 and 83-00S51,
by grants from the Nowatski Eye Res. Fdn., E.F. Pearson Fdn.
and Natl. Res Council of [taly to the Unit for Muscle
Biology (1. Mussini)].
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7th Annual Midwest Neurooiology Meeting
= St, Louis, MO April 6-8, 1984 -

GIACOBINI, E., MUSSINI, I. and MATTIO, T,

"Aging of Cholinergic Synaonses in the Avian Iris"

Department of Pharmacology, Southérn [1linois University School of Medicine,
Springfield, Il1linois 62703

We have made use of the ciliary ganglion-iris preparation of the aging
(1.5-9 yrs) chicken as a -wael of senesceat peripheral cholineryic synapsas.
Neuromuscular junctions in the iris of aging chickens show early (1.5 yrs)
morphological signs of damace sucn as, reduction ana opolymoronism of
syndptic vesicles ana increass 7 neurofilaments ind mizochonaria.  Accumu-
lations of cyteolasmic arcanelias ing lysosomes ar2 saen in the axoplasm of
the nerve {iber. At later stagas S5-3 yrs), the nerve enging is znvelooea
by Schwann cells infiltrating 1aa “illing the synaotic claft. Nuantitative
morpnometric changes in the rat:p oescribing the relationsnip between
volumes of terminals and voiumes »f synaptic vesicles sno» a orogressive
decrease in the volume occuniae hy syaaotic vesiclies. The ability of the
cholinergic synapses to tak2 ud “Y-choiine and release the formed
S4-3cetylcnoline (ACh) in ra2spons2 to high K¥-gepolarization is imoaired
at 5 yrs resulting in a significant deoietion of the <H-ACh reieasanl2
pool. These experiments seam o point out for the first time a selective
functional defect in the choiinercic synaose during aging. (Suoported by
AFOSR Grant NL-144 and by Nowats«i Zye Research Fund to £.G.)
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Society for Neurochemistry -
= Portland, OR 3/11-16/84 -
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A SPECIFIC FUNCTICHAL CEF

A SPECIFIC FUNCTIONAL OEFECT OF PERIPHERAL CHOLINERGIC SYNAPSES CURING
AGING
_Mussini, I.*, Mattio, T.G.*, Giacobini, £. and Richardson, J.S.
. Dept. Pharmacol., So. Ill. Univ, Sch. Med., Springfield, IL 62708 USA
Neuromuscular junctions in the iris of aging (2-4 yrs) chicken show
palymorphic signs of degeneration such as reduction and polymorphism of
synaptic vesicles, “ncrease of neurofilaments and mitochondria. Accumula-
tions of cytoplasmic crganelles and lvsosomes are seen in the axoplasm of
the nerve fiber. At later stages (S-Y yrs) the nerve ending is enveloped
by Schwann cells infiltrating and partially filling the synaptic cleft.
Quantitative changes in the ratio describing the relation Vyy/Vys
between volumes of terminals (V,,*synaptic bouton volume fraction) and
volumes of synaotic vesicles (V,, = synaptic vesicles volume fraction)
show a decrease from .4 to .2 between 4 month and 9 years. This indicates
a progressive decrease in the volume occupied by synaotic vesicles and a
possible functional deficit. We examined the ability of cgolinergic
synapses in the iris at various ages to take up the precursor “H-choline
(Ch) and release the formed ~H-acetylcholine (ACh! in resoonse to high
K* (115 mM) depolarization. e have observed that following release of
ACh, exocytosis clearly prevails on endocytosis and a rearly total deole-
tion of vesicies is present. Under acute conditions of stimulated release,
aging terminals 2re still capaole of an adequate depletion of ACh. How-
ever, under more strenuous conditions of multiple kinas of loading-reloaa-
ing and releasa both Ch 2nd phosohorylcholine are sicnficantly deoletaa.
These experiments point out for the first time 21 specifis functional defect
in the cholineraic syn2ose during 2gina.
(Supported by AFOSR Grants 81-9229; §3-0051, Nowatsky Eye Research Founda-
tion and €.F. Pearson Foundation to E.G.) .

(23]

€7 OF PERIPHEPAL CHOLIMERGIC SYNAPSES CURING AGIH
Giacobini: Ezio

So. I11. Univ. Sch. Med., P.0. Box 3926, Springfield, IL 62708
217/785-2185
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L b o In the albino rat iris we have demonstrated ‘i,j
‘ ‘ % Ithe presence of a muscarinic autoreceotor and i A
; 5y Plucidated its role after acetylcholinesterase Wil
. % [|(AChE) innibition by diisoprooylfluoroonos- Tis sy
tt phate (DFP),  The ealactrically stimulated W
o « Y frelease of ACh (50 Hz, 20 mA, 5 ms sauare ) hess
21 Mave) in the rat iris was shown to be temoera- EA
. ' ture, Y3a~ and C:7 gegendent. Addition I
. e PToO10TTM 2dg 107°M scopolaminz  in the T
. L.ee% Jsuocerfusion burfer increased ACh release by T
Sar 190, 2and 1303, resvectively. The addition of R
IR S L (e 102 ang  107°M  OFP in  the A
. .geY puffer sigificantly decreased the release of Ty
oo £h PCh and inhibitea AChE activity by more than .
%t 0%, This inhidition of ACh releass was e
»,0 & [totally reversed by scopolamine (10‘5M) 5
221 |indicating the involvement of a muscarinic e
: .+ |outoreceptar. The accumulation of ACh in the P
“ C oMy |synaptic cleft after OFP, results in muscar- R, -
-5 v i o4 inic activation and a consequent feedback shAS,
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Dynamics of Cholinergic Function Symp.
-0glebay, W.Va. Oct. 30 thru Nov. 4, 1983-

,
Lo

AGING OF CHOLINERGIC SYNAPSES: FICTION OR REALITY? Ezio Giacobini, Southern
[Ninois University School of Medicine, P.0. Box 3926, >Springfield, Illinois
62708 USA .

Combined neuropathological and biochemical evidence suggests that a primary
degeneration of cholinergic axons projecting to the cortex, and a secondary
reduction in number of cholinergic neurons may occur in specific subcortical
nuclei (basal forebrain), during pathological aging in humans. The factors
inducing such a selective loss in cholinergic function are not known. Quantita-
tive analysis of neuronal population density and biachemistry show that neurons
and synapscs other than cholinergic may also be affected by the same aging
process. Variable data have been reported with regard to the relationship
between neuronal losses and cholinergic changes and to the magnitude of the
reductions. In order to firmly establish a cholinergic hypothesis of senile
dementia, we will first discuss relevant questions such as:

1. Are biochemical changes selectively localized to certain brain nuclei or
are they distributed to all cholinergic synepses in the CNS?

2. Are changes related to the normal cereoral e2aing process, i.e. are they
mechanisms of enzymatic adaotation or are they specific for senile
denentia? How imoortant is the age range of the controls? How important
is the severity of the aissase?

3. Which is the primary target for the chemical damage and the neuronal degen-
eration? Does the aning process involve both pre- and nostsyn2otic struc-
tures? Coes the process involve cholinergic terminals firstly and
perikarya secondly?

4. Are cholinergic neurons in the PNS and CNS equally affectad?

5. Is there a relationship between the reduction in cholinergic cortical
innervation and the pathogenesis of plaaues?

In the second part of our presentation, 2 model of peripheral cholinergic
aging, tne 1ris, witl be introduced. This moael allows us to study major
cholineraic parameters together with pupillary function. In humans, pupillary
size constitutes a predictable marker of age-related puoillary function and
senile miosis seems to contribute a relizble sian of aging of the cholinergic
innervation of the «ye. Observations wiii be presented which support the view
that terminals of cholinergic neurons, par.icularly in the PNS, represents more
vulnerable targets of aging process than cell bodies. Recent attempts to
characterize the cholinergic damage to synaptic membrane function will be
discussed.

Supported in part by AFOSR grant =83-0051 and Nowatski Eye Fund,
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_Oynamics of Cholinergic Function Symp,
Oct. 30 thru Nov. 4, 1983 =
Oglebay, W.Va.

EFFECTS GF DFP ON ACETYLCHOLINE METABOLISM AND RELEASE AND PUPILLARY FUNCTION IN
THE RAT. T.G. Mattio. J.S. Richardson and E. Giacobini, Southern Illinois
University School of Meaicine, P.U. Box 3926, Springfield, [1linois 62708 USA

The effects of acute topical administration of diisoorooylphosohorufluori-
date (OFP) on cholinergic biochemistry and ACh release were determined and
correlated to puoillary function in the rat. OFP (S ua) reduced acetylcholin-
esterase (AChE) activity to 36% at 1 min and to 8% after 5 min and remained
decreased for up to 6 hrs. Pupillary area was normal at 1 min and by 3.5 to 4
min complate miosis occurred and no light reflex could be elicited for up to A
hrs. Acetylcholine {ACh) lévels were increased 34% at 1 min and by 5 min showed
3 54% increase. This increase remained stable for 120 min after which it
decreasad to 28% at 6 hrs, Choline levels were decreased 22% at 5 min but
recovered by 15 min and remained at control levels through all time points
studied. The presence of a presynantic-muscarinic receptor was demonstrated in
the {ris. The role of this receptor in inhibiting ACh release in the presence
of DFP was also detarminad. OFP snows an inhibitory effact on ACh release which
was blocked by scopolamin2 sug~ tina that it {s mediated =hrougn a muscarinic
receptor. The rat firis proved <o be a cood moda2l for stuayinag of AChE agents
siﬁq? biocnemical “inaings are 22s5ily correlated to physiological 2ffacts on the
pupil.

Supportad in part by AFOSR grant =83-0051 and Nowatski tye Funa.




Eeview of Air Force Sponsored R
“Basic Research in Biomed. Sci. -
[rvine, CA, 1983

EFFECTS OF OFP ON THE RELEASE OF ACETYLCHOLINE: ROLE CF A
PRESYNAPTIC MUSCARINIC RECEPTOR.

“ —

Ezio-Giacobini and Thomas Mattio
Southern [1linois University School of Medicine
P.0. Box 3926
Springfield, IL 62708 USA

The albinc rat iris contains a dense plexus of chiolinergic
nerve terminals whose cell bodies are located in the ciliary
ganglion. This structure is a good model for the study of cholin-
ergic function due to its homogeneity. Following characterization
of the high affinity choline (Ch) uptake system, the electrically

- stimulated release of acetylfholine (ACh) was studied. ACh pools
£ were labelled by uptake of “H-Ch for 10 min (1 uM)., The irises
were then rinsed and put in a release chamber modified from
Potashner (1978). After a 10 min wash the tissue was stimulated
by a 50 Hz, 20 mA, 5 ms square wave for 1 min while being super-
fused by oxygenated £1liots B buffer. The perfusate was ccllected
( into scintillation vials, after which 2 ml of cocktail was added
and the radinactivity released was determined by liquid scintilla-
tion counting, The tritium released was expressed as a percentage
of the total tritium present in the tissue at the time of rS!ease.
We demonstrated that the tritium released was 95-100% “H-ACh.
The release of ACh was found to be Nat, Ca** and temgeratyre
dependent. The addition of  scopolamine  (10°~-10"°M)
increased the release of ACh up to 190% while, the addition of
choline (107°M) decreased the release of ACh. This decrease
in release was reversed by the addition of 10-6M  scopolamine,
demonstrating the presence of a presynaptic muscarinic receptor,
as has been described in other. tissues. The addition of the
irreversible cholinesterase_inhibitor diisopropyl fluorophosphate
(OFP) (10‘4, 10%2, 107°M) into the superfusion buffer
resulted in a significant decrease in the stimulated release of
) ACh_with esterase activity inhibited by more than 90%. OFP at
¢ 1077 and 10784 inhibited esterase activity by 60 and 40%,
respectively, but had no effect on the release of ACh. This
decrease on the release of ACh was found to be totally reversible
with the addition of 10°6M scopolamine into the buffer. The
. decrease in release of ACh by DFP can be attributed to the accumu-
¢ .lation of ACh in the synaptic cleft and consequently its agonistic
effect on the presynaptic muscarinic receptor therefore decreasing
release of ACh. The muscarinic antagonist scopolamine, at 2
concentration where itself does not affect release, was 2ble to
totally reverse this effect. This data demcnstrates the presence
of a presynaptic muscarinic receptor on cholinergic terminals in
the rat iris and suggests 2 mechanism by which OFP decreases the
release of ACh from cholinergic terminals. (Supported by Air
Force grant §61-0229 and 83-0051.)
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TEMPERATURE ACCLIMATION MODIFIES THE,CHLCRIDE CONDUCTANCE OF GREEM
SUWFISH MUSCLE FIBERS. M. G. Klein® (SPONSOR: C. L. Prosser). Depart-
2§ntlof Physiology and Biophysics, University of I1linois, Urbana, IL
S0
The passive electrical properties of skeletal muscle fibers frem

Green suafisn (Lecenis cvanellus) have been determined froa ceble analy-
ses and rapid Jon-suostitution exgeriments. In sunfish acclimated to
25°C the resting chloride ion conductance, gCl, is larger than the
potassiun conductance, ak. Mean (=SE) values are 555 268 uS/cal for

gCl and 92 £12 uS/ca? for yK (measured at T = 25°C, N = 7 fiters).
‘ Membrane capacitance, C,, is 5.5 0.3 uF/cm@. In sunfish acclimated
e to 7°C gCl is significantly recuced to 75 29 yS/cm while g is 65 =6
I /. Cp is reduced to 3.9 0.5 yF/cme (T » 7°C, N = 7). The

Q1 of 2cclimativi §5 3.0 for gCl and 1.1 for ¢k. In both 25°- and
7%-acclimated sunfish the acute effect of temperature exhibited Qg
of 1.7 for g€l and 1.2 for cX over 5 to 30°C. Tenperature acclination

. appoers to invoive A reorginizaticn of the chloride ceonductance pathway.
W Evicence is: 1) The chance in gC) cccurs over a tine course of 9-14

davs. Changes in Cn develep in S5-9 days. i) Memorane seleczivity

secuences to foreiun amcns are rot the same in 23°- and 7°%-ecciimated

sunvisn. {ii) Curreat-voitage relations measured with the three-

micreceiccircce metncs show constant field rectification in 25°-sunfish, .
but 2re lincar in 7°-suniish. The fail in cCl in the cold apgears to :
incresse mensrane excitanility by reoucing the magnitude of the passive

shunt. (Supportea by NSF PCH 79-12185).

3 EFF2CT OF DFP O ACETYLCHOLIWE ilEYABOLISM IN THE RAT IRIS. T. G.
Mattio, E. Giaccbini and J. S. Richardsen. Depar:zment of Pharnacoloay,
Scuthera Illirois University Schooi of Medicine, Sprinafield, IL &2798.

The iris ccatdine cholinergic nerve endingcs whose cell bodies are

[

) lecated in the ciliary ganelicn. This makes this structure a cced medel .
| of nerve tenainal functicn free from contamination by cell tody and glia
( effects. Follcwing the characterization of the uctake systen for

choiine (Ch) and the release of acetylcholine (ACh) in the isoiated rat

iris we have studied, the effect of the increase in ACh concentratiocn

folicwing local acainistration of the irreversible cholinesterase inhi-

biter diNsoprepyl fluorophosphate (DFP). At the various times after the -

{ topical adminjstration of 0.1% CFP in sesame oil onto the corneal

” surface, the rats were sacrificed and the irises were removed. Pupil
di2meter was nmeasured, ACh as well as Ch ievels were determined and
2cetylcholinesterase (AChE) activity measured in secments of the same
iris. One minute after CFP, no changes were found in pupil diameter and
ACh levels, but AChE activity was decreased by 65%Z. At 5 minutes, pupil
diameter was reduced by €0% (and remained at this level for the duration
of the experiment), Ch by 20%, AChE by 92%, and ~Ch was increased by
38%. At 15 nminutes ACh was increased by 28%, and Ch was still reduced
(103) tut continued to recover reaching contrel Vevels at G minutes.
hcetylcholine levels were still increased at 60 and 120 minutes. ACHE
activity was stiil inhibited 86% and 74% at 60 and 120 minutes,
respactively. Cur results shcw that in peripheral cholinergic
terminals, in spite of the continual inhibition of AChE activity and the
functional pupillary paralysis following a single exgosure to antiChE

qents _ACk and Ch tand tq return toward normal levels. (Supperted b
rentJArBSJ-sl-uZaQ %a 5.3.5 - (Supp Y

-
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ENNANCENENT BY Gy GANGLICSIOE TREATHMINT OF
ACCTYLCHOLINESTERASE AND CHOLINE ACETYLTRANSTE~
RASE RESPONSE IN RAT NIPPOCANMPUS TOLLOWING LK~
SIO8 OF ™HE tmlzlul- CoRTEX

AStizutle of Kaperimental dloio-
9Y: Polisn Acadewy ol Sclences, ) Pasteur
Street, 0209) Wacsaw, Poland. '
the celnnccvacion response of chollaergic tl-
bres of tne hippocawnpal formavion 2 anlation
of the encorninal coctex {8 well known. This
tespTnse. can be further potyntiated Sy the ad-
miniscration of Gmy ®onosialaqanglioside. The
entorninal corten wvas resoved unilaterally by
asprracion and the racs vere alloved to survive
tor Il days. The ¢aty were datly (ni;ctﬂmvigs
]

buffer or with %N, 9anqliosioe
mq¢7hg L.m. cespectively), purchased (com PIOIA
Res. Laos, Italy. The biochemical analyses

were pec{ocred an the dorsal paces of the ipmi-
Yacaral hippocaspus- {the contralatecsl patt wvas
Vged 28 contrall 2aaen tn toto of on mictedis-
sected {a3a1d dentita, tegio jupecior and (ealdn
inferior.  In anixals sceated with GNy Rhete
vas 2 doze-dependent increase of CAT acsivizy.
30 and I3V incresse with 3 ana 30 w9747 wnen
Tomoaced  wida  tse  esacralatecal  unlesionad
s1ce.,  The save ireatment 414 not z3Jse any
siantitcant cnande of JAD acvity 1adizacing
the seieceiviey ol e jangiioatde alfect on
this model lesion.

Cc

CrQLINE ACETYLTZANSFESAST CONTENTS IN SINGLL €2INAL MOTCR
NEUPONS Falm SEVEN SPECIES OF «ERTLIZATES, Tabanrid eyto
ana Yasntva L. Nyratni=a.® Seat, \Siccnen, (R15.3031N Aet..
CRIVL ISy rdCJiz.Me8.,.00y0 113, Jazan,

Single cell toates (0,38.5,7¢ ng cry weight) cf =oter reu-
reas sere isolatea fron freese-cried secticny of fragn
131n2) &3rcs of verieariies &% 470wn in tre Tasle Celow,
Human s3roles {0.9%-3.22 ng) aere also isolases fron g2in-
4l ceoros cotaires at aaizntv. Choline acetyitransferise
activities of these $1raie ~eurcrs were ceternines by
measuring acetyl-CeA forraticn in tae reverse resctica oy
ute of an earymatic ameiificaticn reactron, Coh cycling.
Rat neurcns Mg the Bijrest a22IVIty and tte cald-dlcoded
anizals 1nowed adout cre-tenta of the activities of the
wira-dlcooes animals. The specific activities on a ary
weight Basts were widely distriduted among 1ndividual nev-
rons from ¢ica species {see $.0. in mlc?. Althougn hu-
san reurcns were cotained unces different morsid ang post-
morten conaitions, their activizies were very lowandof the
similar-oraer of magnityde 43 tnose of neuroas from cold-
blcoced anmals: 1) rale, 70 yrs: 18.4046,5 (1¢) (d haelay
to Jutcosy, lung cancer
Ji 2) feale, 43 yes:
36.2030.6 (V1) (V'n oute-

| mol. oy vt
k2320

. $ rus canceriy 1) fenile,
Cat 20 133 (1817 4y e aantias (13 {
Raboit 152 » 8 (28) l.f!n. carclcva:cuhr
G . ralforratizn}. Inancaoel
Rat @y L3 (D) rerieent, tre enz
Hen 160 £101 (16) was ccqe'mn:d 50 % in
- mouse trawes 11 hafcer
Sullfroq 5 35.92 0.8 {15) yoien, Thus, the low ac-
Tellowtail® 20.5¢ 17.3 (16} tivities are trougnt o

be one of tne Craracten

S rpere 97 2oeide ctecte T
NanuTe 3 J3TId J9T4C SR {ories of Ruman neyrons.

parentadsde; 2 S.quirsudriitaca

J. Neurvchem., Vol. 41, Suopi., 1583

9:h MEETING INT. SUC. FUR NEUROCHEM., YVANCUUVER

B
LIFECT OF OFP ON ACCYMLOMOLING PETABOLISH (N THE RAT RIS,
tig, 1.6.°, Gt (11} [ . Dest.
Mre. . thern « WY of  NMedicine,

Springfiale, 1L )08 )

the irls contains chralinerqic merve evdings whese cuil
bodies dre lecatea in the cllisry ganqiron. This ssres
LS Structure ¢ goed meeel of merve termimal function
free from contiaination by cell Meey and glia effects,
follgeing thy characteritation of Ihe ustate systes for
chaline zCM and the release of Ketylcraling (ACA) in the
fsolaten rot ris we Pave studied, the effect of the
{nirease in ACh concentration following local damtmistra-
tien of the irreversidle chalinesterase inmiditar ¢ifso.
prooyl fluoroenasvnate (OFP). AR various tisms after the
tooical aaministration of 0.13 OFF (n sesome 0\l onto the
corneal suriace, the rats wery sacrifices ane the irises
were reemved. Pustl disseter wit mmasured, ACA a3 weil s
Ch levels were Setermined dng acetyicnel inesterase (ACML)
activity meetured fa segments of the teme lris. One
ainute after OFP, m chonges were found in pusil dloaeter
ang ACh levels, but ACAL activity was decrested by 451,
At S sjnvtes, pusil diameter wit resuced by 801 (ane
remetneg 3t this fevel for the duratica of the eaperi-
ment], 2h Iy 20T, ACRL by 23, ine ACR was incredsed by
I, At 1S minutes ACH wos inCrested by 233, ane Ch wig
still rezuced (10%) But continued (o recaver reaching
contral levels 4t 8D minutes, Acetyicrolire levelt were
s21ll ircreased at €0 ang 123 minutes. ACKE activity wis
strl] ianisites 388 ans 718 At €0 ang 120 minutes, resDec-
tivelys Sur resulls 1n0w that ta perigreral chalinergic
terminals, fa 331t of %ae continuel inmioitica of At
aczivity ing tae fancsicnsl zuplliliey deratysts fallowing
4 sirgle eesoture t3 anICRE sjents, ACA and Ch tend 39
resurn  teira narmal  levels. (Suoportes by GRANT
”0“-51-?«’21 e EOG!)

D

CUANTITATION CF ACCYYLCHOUING 37 CHOMILUMINESTEINCE. APPLE-
CATILN 73 SELEAST Facm RAT FINIDIAPwRATN,

Jenin rangslic®, Yikan {7kssenc 1ng £d1Ih ratlbragan

UAT0 3T Neurgchenisiry ang Neurotloaicoicgy, -niversity of
Ssocancle, $-172 16 Suncaycera, Swecen.

The crealuminescence retnod for acetyicholine (ACh) quanty-

taticn cceraing 3 fyriel ino Lesdats was sooified to {ic
aralysis of amounts of 2Tn reledsed {rom She Neajdidonrica
of tne rat. Oxidants wire Not used. Instedd A turificition
STE2 wis Introcuced, a3 summaliln tissues reledse sudstane
ces (53t cuencn the 1igat resctica. AIN wig oreciottited
with cotissium periodige {Kly}, the oreciditrte wis aissol-
ved 10 etrer. ACN wis eatractes from the etner by 10°4 M
HCl. The dsueous onise was 2ssaved for ACh by chemtlumine-
scence, Tritiated ACA wis useg d5 Intermal stincird, The
experirents were performed in the cresence of 1 uM TTX with
sartn as dn anticholinesterase. Release of ACh from hemi-
disperagm of the rat, quantitated by the recorted method,
comoares well with values founa dy others (basal, 3.5 m
K* : 0.5 = 0.08 pooles/min x remidiaonragm ind evoked, 50
st ke 2 1,9 1 0.3) peoles/ain x hemidiaohragm). '
This wore wis suoperted by the Swedisn Medical Research

Council, 233<13%-33307=11, Jna the Swmeish Council for plan-

AIng and cooperstion of reserrch.
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EUROPEAN SYMPOSIUM on CHOLINERGIC TRANSMISSION PRESYNAPTIC ASPECTS + 1982 . yrilaAd DR &

MECHANISMS OF CHOLINE UPTAKE AND ACETYLCHOLINE RELEASE IN
PERTPHERAL CHOLINERGIC SYNAPSES.

Giacobini, E., Richardson, J.S. and Mattio, T.G., Laboratory

of Neuropsychopharmacology, Department of Biobehavioral
Sciences, University of Connecticut, Storrs, CT 06268, USA

A new procedure allowing to perform a multiple set of
microanalyses of ACh {acetylcholine) metabolism and release,
as well as of Ch (choline) uptake, has been applied to seg-~
ments of single rat irises. The characteristics of the high
and low affinity Ch uptake system which have been previously
described by us for the developing and aging avian iris
(1sarchi et al,Dev.Neurosci.3,185,1980 & Brain Res.195,423,1980)
have now been determined for the adult rat iris as well. As
in the chicken, the rat iris exhibits two distinct Ch uptake
systems. One component, a Hat dependent, temperaturc sensitive
high affinity system (Kp=1.37 1) which is blocked by ouabain
and hemicholinium, is most likely confined to cholinergic
nerve terminals. A second component, probably localized in
the iris muscle cells, is jlat independent and chows low affi-
nity (K_=.433.31). Only the high affinity component is re-
duced by pM concentrations of scopolamine and DFP. Zlectrical
stimulation of the isolated iris by 20 mA, 5 msec 100 Hz
nearly square waves causes a 2007 increase in the outflow of
radioactivity following incubation with (3H)Ch in the pre-
sence of scopolamine. Scopolamine and DFP alter the release
profile with 10 nlM scopolamine increasing the evoked release,
1 pM scopolamine increasing spontaneous release, while 1 pM
DFP reduces both the spontaneous and evoked release. These
results are consistent with the existence of presynaptic
muscarinic autoreceptors that control the release of ACh from
the cholinergic terminals in the rat iris.

(Supported by Srant AFOSR-81-0229 to E.G.).
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