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Abstract

EUCET™MSZ—S10 Ul1'elS1'ZeZ>"eZ—7"72@1—2%5"+2Y:
Sc"ZelW=17ele'Z1 ">eel M"™M7eSe'" 51 ' —-™ "’ —e1S1 "7
on the community. Schizophrenia is characterized by three core features, positive
(e.g., hallucinations, delusions) and negative symptoms (e.g., emotional blunting,
reduced motivation), as well as cognitive impairments (i.e., working memory and
S4Z—e'"—1e7 E'v0rliil 2>>Z—18—¢"™MEtE "' E1>2S5—,
ZEZ™e">®@O1S>217Z ZE'YZ1Se1SeeZY 'Se’—el1™ " ®’e’V7Z
¢'Z>S™' 7®1S5721'—®z E©'Z—e1e"1>2'2Y21—7S'YZ1ce
indicating other neuronal systems are involved in SCZ. Evidence for hypofunction
'—elee7¢S5-Se71S—+1¢S--S,S—"—"<z+¢>’ELSE’-10 Ule
has continued to culminate as major contributors to the onset of SCZ. Furthermore,
recent genetic studies reveal disrupted mutations in neurodevelopmental proteins at
ve7eS5_Se75¢E1S—-1 Z>e Ele¢—S™M®EZels'S+1S>721"
aptic abnormalities seen in the disorder. Therefore, schizophrenia symptomatology
‘el — 72— EZe1<C1'—eZ>SEe’"—wel1"1®eZYZ>Se1l—77>"«
e TEZe1T—1'" leezeS—_SeZ5¢'E1S—-1 Z>e  El'¢C™ e _E
of symptoms presented in SCZ and its etiology. We also review the current treatment
"M el 'e'157Z0™ZEele 1251 -ZE'S—"®-1"+1SE"’
provide perspective of where research should be directed to move forward with treat |,
ing this debilitating disease.
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treatment, schizophrenia
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1. Introduction

EE"™MHZ—S1'1S1IE>"—"E1-Z—+Sele’®@™>¢751¢'Se1S "E-
“>ee 'e7i1 Se'Z—e@l—"e1"—e¢1Z{™Z>'7Z—EZ1™'¢e’'ES1S—
¢S>071 —S—E'Sel<2>07—1¢'SelE" —@7-72001S—17Z0@e' —=Se7Z1"
—">71¢'S—1PXVO9<'ee'"—1"—1e>7Se—7—01'—1e¢‘'71 —'e7e¢1 ¢Se7

EE T ™MHZ—ELI™MSe’Z—e@1Zi<*e1S5—1S5>S¢1 e1E+s'— ES-

toms, negative symptoms, and cognitive impairments. Due to the heterogeneity in symp
+"—SeTeTe¢dle @l >0 Z> 1’1’ EZesle 1le’Se—"®Z1S—e1e>:
"TEEZ>®1<Ze 22—1Se"eZEZ—EZ1S—+172S>0¢1Sezee " 051"
“eed1 T EEZ>>' —e1'—1-7Z—10SYZ>SeZ1WArU1Z2S>e’7Z>1'S—1 -
oZ E'ee1S>Z1+'72Z1 >eelet-—™e"—1e"1S™M™M™MZ7S,1S—e1Z2{SEZ>
“e1S47—e'"—B1loe"re,0Z25-1S—ele"T—e o7Z5-1-7-"5C1"®®Ed1lScE
" EeZeZle e >eS—"f£7ele " Fetee]lS—el™eS ' _ejl —1See’e
—'ESe’—e1'¢72S®1S—21—"¢""—®@OLE " —®ZSE7Z—seG1eZ2Se —=]
“ee7581—7+Se’YZ1et-—™e"_1S™MM™MZ7S,81 —Eeze —e1S1cez—>
">1'—@eS—EZd1™Se'Z—eel 'eel1Zi™>7Z®e1S1+SE”"1' —1-"
depression and mood swings. Positive symptoms develop later and signify an escalated state
of mind and altered reality, such as hallucinations, delusions, and false ideas. The amalgama
tion of these symptoms persist into adulthood and may perhaps lead to other comorbidities
®ZE'1Se1S4Z—'"—1eZ E'+1'¢C™MZ>SE+'YZ1le'® 525110 uod
substance abuse [1].

— e >e7 —SeZe¢td1eE E ™M >Z —"S1 1IE‘SeeZ—e'—ele"1e’Se.
+"—®01'" ZYZ>81—Z7%2>"S—Se"—"ESe1ZY'eZ—EZ1ls e™eSCce
sues that assist in characterizing the disorder. For instance, postmortem patients show ar
"YZ>Seel1eZE®>72S0eZ1'—1S —1Y"e72-721S—+1-"57Z1e™ZE" G
>SS —1eee2281®ZE1S®le'Z1e 5@ " +SeZ5Se1™>7e5" —eSe’
S—ele' - E1S>Z2S®10’i1Zid1l""™MM™M " ES-—™Se]le"5-Se’"—3§1S—
cal anomalies include enlarged cerebral ventricles, such as the lateral and third ventricles
Lastly, at the cellular level, there are reports of reduced neuronal number and dendritic
™' —Z1eZ—@’'e’Zel’ —1+'Z1 ™M™ "ES_™7elSX%Ylathoogh it
“«eZ>YSe' T —1S™MM™MZ7S501e"1«Z1E " —e>"YZ>00’'Seil ZYZ>e'Ze,;
®'e—" ES—eleZE>Z2S®Z1'—1™¢>S—"eSeleZ—e>'e'Ele™’ —
eSe1E X4 ily

The neurophysiological changes are equally as detrimental as the structural change:
“c@Z>YZe1l'—1eEVE TM™MHZ " ELI™MSe'Z—eeil ">1Z2ijS-™eZ31e"
etiology of schizophrenia is the “Dopamine hypothesis,” which predicts dopamine imbal
ances within the mesocortical and mesolimbic pathways underlie schizophrenia pathology.
™MZE' ESee¢dle" ™S —71¢Z E'Z—ECLle>"-1-Z® " E >+ ES-
1E~>eZjl>ZZeeel’ —1 ‘¢C™M e’ —7e¢Se’"— 17¢1 W, >ZEZ™e">1.
®BC-—™e"_@1S—el1E " e—"e'YZ1'-™MS’5_7 _—e®il —1E " —+>S®+d
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E">ZjlS—el@®e>'SeZz-1e¢>"-1-Z®@ ¢+ —-<'ELle"™MS-"—Z7Z1™Se"' S
X >ZEZ™e">1 —775"—0ed1l>Ze ™ —ce’'ceZ1 §7 Thereibie™lUoeht theadt
ments target dopamine receptors, but leave other pathophysiological mechanisms untar
geted. Typical and atypical antipsychotics, such as haloperidol and clozapine, respectively,
(¢ "E"1l X HZEZ™e 5017 1SeeZY’'SeZ1l™MEtE "' Elrt-—M"_
'Z>5S™M¢1'el’—®Z E'Z—e1"1>22Y7217«'7Z>18S@™ZE®1”-1
systems are likely involved.

—1>ZE®Z—+1¢Z2S>®@81ZY ' «Z—EZ1'Sele’—"Zelee7eS-SeZ>¢' &
el ECE M7 'Sl —17-7Z>e'—e1'¢™ ' Ze'el e lE E ™"
+SeZ10 UL>ZEZ™e™ 51 ¢™ 7 —Ee'"—1™eS¢e1S1-S“"51>" e,
transmission, thereby contributing to the symptoms [ \pil —1e¢''@1E‘'S™e¢7Z>81 .
©2>21S—ele7—Es'"—1"01 1S—+1¢S—-5,S—"—"<z2+¢>"ELSE"
7 ZEee1™e1eZ—7¢ E1S<—">-Se’e’Ze1"—1'72-18S—+1+'72"51Sc
and signal transduction pathways. We will also include the reviewed literature describing

the multiple neuronal subtypes and circuits involved in schizophrenia and potential thera

peutic options.

2. Glutamate hypothesis of schizophrenia

e7eS— 1’18 —17ZiE eS¢ >¢1—277>"e>S—0-"472>1+'S1ES—
“E1 170251 —=2eS< ey "™ EL1™H51'"—"e> "™ ' E|L ZeSc e~ ™"
>Z@EZ™e 50011 ZeSc o5 "™ (Elee7eS-Se71>ZEZ™e"H>21S>Z1E -
®ZYZ—1>S—®-2-S—71®Ze—72—e®1+'Se1S>Z1E" ——ZE 7+
'—ele>7271 EeSeeZ®e1S>Z1 T —"e>"™MEL>ZEZ™">@d1 51"

81S—e1"S'—'eZ1>ZEZ™+" 5081 “"E'1S>Z1>ZSe’sCle’ e’ —e2
"E@®ILS—e1 ™Z5-7Sc’e’eil T—"e> "™ ELlee7eS_SeZ15ZEZ™e"
subunits, with each representative monomer consisting of three transmembrane segments
S1¢S5¢717ie>SEZee720S51007¢S-Se7 '—e'—e]1e"-5" 515 —e18
pore (Figure 1).
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15ZE@Z™e 51 ¢™ 7 —Ee'"—1'Sele™—el<ZZ—1™"™M @71
the pathophysiology of schizophrenia [ \pi1 1>ZEZ™e 50185721 e e¢1S<
forebrain and are responsible for regulating a variety of neuronal pathways; theoretically,
damage to the glutamatergic system could underlie many pathologies of the central nervous
®teeZ-il EE >e'—ee€d1le'Z>21'01S—1"Y2Z> ‘Ze—"—e1S-"7—>
receptor dysfunction contributes to the neurophysiology associated with schizophrenia [ \, 7].

51— eeS—EZ81'—1 ™ " @e—"se7-1®7<“ZEs@]l '¢'1leE E"™
yZEZ™e 51 @7cz—"001 Z>21>ZY72SeZe1’ —1'Z1™>7¢>" — eS8 G
25¢'7>-">781"1'®@1 ZeelZeeSce'®'Ze1e'Sel1Se—"—"@eZ> —el—
—ee@leZE'1SEI™' Z—ECE'—2Z210 U061 ,AVW1l0aSe"1
— T EL1Z1 ™S T™MI G "e"e 01 S—e1<Z'SY ' ">Se1 S45 7 Lnerkiome]
>7ZSe—7—eele'SeleSreZele”1'—-™,"V71 1>ZEZ™e"51e7—E
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Figure 1. eeZcee>Se’"— 1701l ™) e e ¢ ™ ' (EL1'"—"e> " ™M ' E1>ZEZ™e 51 07<z—"0i1 loeZ<z.
«"-5'—8181-72->S—710™MS——"—el@Ze—7Z—+10 Widl1S1eZe—-7Z—e1+'Se1 ™S
e’ —ele”" 8 —Fle "1-"571-7->S—Z1le™MS——"—eleZe-7Z—+0ed15—215—1"—-

schizophrenic symptoms [ W, Y14]. Finally, genes implicated in schizophrenia have strong
See"E'Se’"—aml '+'1 1>ZEZ ™37 1>7272¢Se’"—1yW].

3. The NMDA receptor structure and function

1>ZEZ™e " 5@1S>7Z1e¢ ™ ESee¢le " ESeZel " —1ZjE ¢Se">¢1ee;
'—1-S—C1lEZesle¢™Ze10'1Z2id1 Z>'E1l—272>"—®dle" ™S
are responsible for synaptic plasticity and cortical development, as well as cognitive pro
cesses such as learning and working memory [L18p i 1 1>ZEZ™e 5018572151
E" —™eZile'SelE " —’'eee1 e1S—1"¢e’eSe™>¢1 ' " ="' 75171 \
“el1 7' 7Z>1E " —<’—Se’"—1%e1 X , 1751 Fure R&A<Z2ZTL e NAE"S-
Y eeSeZ e7Z™Z7 o7 91 S—ele’eS—e eSe781 S Kt ‘and-Qal; ¥alising
eZ ™ 0S5 £Se’" 1701 S1EZeel1S—ele?ceZ827Z—17Z{E +Se~"—
™Set S¢aeil oo "7l WilmZ<Z—'2@1S5>721572872' 571751 1>724
units are specialized and critical for functional diversity such as calcium permeability, decay
' —781"™MZ—1E'S——Z1+'-72081S—e1™'S>_SE "« e¢leZ—c’’
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Figure 2. E‘'Z-Se €1« Se>S—1¢Z™ E+’'—e1S51 1>ZEZ™Me">1 E " =™e7Ziil ¢2¢5-S8e;
agonist glycine or ,,@Z>'—Z1< —e0e1Sel WIE -™+Z{il ™I elloZM YI»iAS.’ 1—>Zi(IEZTM'
Na*andCa'l'— 721837 %i17™~"—1SE«'YSe'"—il '—e’'—ele’sZoele™>1 d1"Z25-"—
—"e’ Zele>"—1 —¢eZ5171S ily\pMP.—e1 '~ 1Z7+1S-i1ly

(0p3

contain distinct sites that bind glycine, PCP, and Mg X1 +*Sel1 —"e7eSeZ7 171
receptors (Figure 2).
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4. The NMDA receptor development

ZYZe"™_7—eSee¢d1e'Z521'®@1S—1 X ,1+"1 X ,e2¢z2—'elce "’
adulthood in most brain regions that facilitate synaptic maturation[ 19pil X 1™~ 7’ -
sion levels are highly abundant during early development and decline into adulthood; in
E~"—e>S@edl X 1eZYVZewelcZe' —1e” 1S—el1>'®Z1' —1Se7seil ~
®BC—S™Me'EL™MeSEe'E ¢¢1S—ele7—Ee'"—01'" ZYZ>81 X 1™
¢ Z1™ 373" —eSel1E™>e72id1 X 1eZYZe1>Z-S —1'¢'1"—e"1Se7

memory function [ XVXWpil X ,E " —S' —' —-1 1>7Z@EZ™e"5001 ™o
(Cail’— 72j1Sele¢'Z1 ™M " eee¢—S™Me'E1-72->S—781S0e1 X 1>
" Z>17ZESC1e’—Z1E"—-™S>7e1¢"1 X ,E~"—eS'—'—01 1>72C

receptors conduct a large amount of Ca" and Na* due to the prolonged open channel state

se'"7e'l X 1'®lZe®Z—+'Sele H1lE +—"¢'"—1™,"EZerZel
<Z1'SES>e”7@1e7Z1e7 1021 +— "EG = 17EBLETIA2 S 1 E 2
icity and neuronal death [ XWpil ‘Z>Z¢ 57281 X & X 1E " =™ ’e’~"—1
Zi*>Z—-72C1E>'«" ESele>1—">-Selet—S™e'EL1-Se7>Se""—j
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5. NMDA receptor dysregulation and hypofunction in schizophrenia

1-S“"51 —e'—ele'@E"YZ>Zelctlez—Ee'"—Sel'—-Se'—elce
e @ ¢S e7>Se1 ™75 —eSel1E " >eZjll0ce Ul —1™Se’Z _0ecel
" —1'—1—7%2>"—Se1SEe'Y'o¢1 ' —1e'Z1lee 1E 2e¢e17Zj™eS
et—™e " _eil ‘Z>Z1’1E " —wZ—0czelsS-1 1>ZEZ™e"51]
"e'1e'7Z1 MG "Mt "e"e¢]l "0l eE E " ™M >Z—"8Si1 —1'72-S—

E"—™Z7e7e] e —"e5S™ ¢ 1 Uloe'” el ‘C™~ ey~ _eSe’eg¢ 1™
phrenia [ X Xpil Z>¢'Z>-">72081'2>721S8>21¢7Z—7«'E1 ' —™es'ES’
™M~ e ¢—">™ "e_el10 @iUl1S—e1S1>Z¢7zE+'"—1"—1 W1™~e

™76  —eSel E™>eZil —1 ™M " ee—">e7-1 @I XXEre 1wl B""
sequencing of patients with schizophrenia also displays disruptive mutations in genes
¢'Sel1Z—E"+Z1 loez<z—"s®@1S—-1 1>ZEZ™e > See™E

,_[1S—e1 WWYAYXZZeZ1l —e' —em@l “ZeeloezeeZme1S1eS
™M ge@E—S™Me' EL1-Z2-«>S—Z1"¢1Z{E'*Se">¢1le¢—S™MeZel
phenotypes of the disorder.

T—ET-™Zee'YZ1 1>ZEZ™e"51S—eSe" —"@eel®eZzZE'1Scel

ZisZ—®'YZetlz®eZele leezetle'Z1let-—™e" —®@1See " E'SeZs:
jects and animal models [X\pil —eZZed1le'ZeZloeez+'Z®1'SYZ1e'~ —1
™ HZ—"SELIE™>> <" >Se —ele'Z1ee7eS-SeZ5¢' ELC™ 07 —E+""—1
™MECE " El®rt-—™e -l —1Z2ZSee'¢1'2-S—@le'Sel>Z®Z—<sZ
elicits positive and negative symptoms; and lastly ketamine administration was shown to
eSS eZ1e' 71 ™ @'Y ZO1—2+Se'YZB1S—e1E"e—"+1¥FN Z-B'Sex
SZ@EZ™e™51S—eSe” el ESZ70Z1Z E'e@l’ —1 ™" —el-7-
locomotor activity [ X]}

6. High-risk genes implicated in schizophrenia

et >'e"leZ—7®e1Se®e E'SeZ1l 'l eEE ™7 Sl ®iC

81S—e1 ]X& YV1eZ—7@d1>7Z™ " —’'<sZ1e 51 —7%>"e2"
—'e>S¢’" —31'SYZ1Seel®'” —1e71<¢Z1 —VY"eY¥Ze1l' —1 leCa
nia [ W[ The most prominent of the genes is Disrupted in schizophrenid W 1 O Wi
SEe®1S®E1IS1EES "ee'—el ™ a7 1" VY eVZel —1e'7Z1":
"1 — 72757 eZNZe"™M_7 —e31 —"E>"e2c¢2e21 —7Z+ “>"1e¢—S—- &
Despite the controversy and debate [W,\Y ]V evidence shows that schizophrenic patients
E"—S'—1 W, ®1«'Se1ES7®Z1S1ZE>2S®Z1’ —1 W
®ZE'1Scel 1>ZEZ™e > eil —1 W1S—'—-Sel-"eZe@dl-’
“31e>7—ESeZeler—@l”e1 Wle'®@™eS¢1l-—"eZE2+S>81EZ>:
S>Z1S—Se" e 2@l "1eE " E ™ H>Z—"Sil W1l elZe™ZE'Ss
ronmental stressors during neurodevelopment that may lead to the pathogenesis of the
disorder [ Y WX
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Environmental factors during development, such as infection, drug use, parental age, prena
tal and early postnatal or childhood stress, have all been linked to the emergence of schizo
phrenia[ YYpil —1See’e’"—51 1>ZEZ™e 5 1le7—Ee " —1' ®leZcx
risk factors during adolescence, potentially contributing to the onset of the disorder [ \, Y,YY[z
1 @E"Z2e01<Z107221+7°1S—1SeeZ>Se’"—1"—1 1>Z@EZ™e"57 o
" —SeleSEH>E1®EZzZE‘1IS®EL'Z1IE 1sZ0e™ " —@®Z1Z2-2—-1
sitive to environmental stimuli [ Y] Previous studies describe that neurodevelopment in the
™3Ze>" —eSelE™>eZil'@1SeeZ>Z¢1’'—1™Se’Z el '¢'1E'E
©C—S™e' EL1Ze' = —Se’"—17elee7eS_SeZ5p EL1Z;{E ' *S+">¢1let—

1>ZEZ™e">@1S5>21Se@™1’'— 22— EZ*1<¢1™ " ®4>S—0e+Se’
tion, palmitoylation, and phosphorylation[ Y Zpil 1>ZEZ™e™5 1™~ g™~y
'<eZ1e " >1>707eSe’ —el1>7ZEZ™e"51¢>S E" —ed1l02eSc e’£Se’"
activation. These processes are important for synaptic plasticity during neurodevelopment
and if dysregulated could be highly responsible for the pathologies of schizophrenia [ 7].

1>ZEZ™e"51@2¢2—"201S>Z1 ™ "™ ' "5¢eSeZelSele’Z> -
™Y e —eleZzce>SeZlm'eZ®le 1" —S®eZelezE'1Sel
0 XU81E ,eZ™Z—eZ—e1™37e7' 1" —S®Z1 10 Ud1ECE
tein kinase C (PKC), and Ca*- & ESe—"e7e¢’' — eZ ™7 _ o7 —e]1 ™ e7’ 17N~

o'Z>1 "¢ ESe"—1™M"EZereZrel eZE'1 Skl MSe_"e"¢eSe "
directly linked to schizophrenia [ 41pi1l ‘Z>7Z1'1ZY’'+Z—EZ1 -1 1>72@
©7221¢"1S—"-Se"7@1-"¢ ESe " —®1e'Se1E " Zeel ™M eZ —e'Seeg
Se—"e"¢eSe’" —1'1S1™>"EZe®le ' Sel1See” ®1e'Z1E"VYSeZ—o
o' —Z7Z1>57Z0®'2Z017e1 ™>7¢7 —@1¢'Se1S5Z1+SE ' *’'+SeZ+1Y'S1
21’ —NY"eVZel'—15Z¢2eSe’—el X1l@zcz—'01>S E" —eleZs —
plasticity [ ZXp1S—e1’'01SeeZ57¢1'—1S1-"700Z1-"eZ¢1 ¢1XXEWW’
is a process involved in the targeting and removal of proteins and is responsible for regulating
1>ZEZ™e " 5@10Z2e>SeSe’"— 175 —eleZYZe"™M_7 il ™MZE’
X 17—eZ>¢" 1™ e¢7¢'§7¢’—S o'~ —41]SNdnetielegs tpahBitdy@idn and ubig
770’ —Se' " 1578725721750 751"—YZee'eSe’ " —1"—1'e@l>eZ1 —
implication in schizophrenia.

ANl —e>SEZee72¢S>1-7ZE'S—"e-®1S ZEe+¢' —-e1 1>

ZeZE'YZ1 —e>SEZee7+S>1 ’'s—SelesS—eezEe'"—1 ™Se* Sq
Zi@E’ 'eSe™5¢1lee7eS—_SeZ5e’El¢—S™MEZoel>Zez+Se71 1>72CE
etl et s "l eZ—Ze1l —Y eYZel'—1leE E ™ H>Z—Si1 81S
®eZ> —28&>72"—"—71"—S®Z1'—Y"eYZe1l'—1—7%>"—Se1™eSe
death [ZY44pil eC¢CE"eZ—1w¢—'S®eZ1”—S®eZ1Yt1d Ytil'elS
" —®@e>ZS-1"¢1 1S—el17™M@E@e>7S—1"e1<¢ZeS ESeZ—"—1yZ[pi
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*"1S1>Ze7E""—1"—1 1>ZEZ™e™>1EZ>>Z—<1lyZ\pil 1™ Tce’

YT1ISEe'Y e¢01le —"'+S>e¢81 YT1I™M "™ "5¢eSe’"—1'—e7
>'e"leZ—ZelezE 1Skl Wdletoec —e'—1S—e1 W1S>Z1S:
ing pathway [ YZpil ">1'—0e+eS—EZ81>Z2EZ-1 W1™>~eZ'— 17"
™ e ™ ", 0eSe’" —31S—el1e'701S—1' —ENXIZLSae1e " Y PUS T
SEe'Y'e¢C1ES—1SeeZY'Se71¢°21¢Z2'SY"">Se1’'—=™S"5_7 o8] 29}
‘Z0wZ1+SeS1ezeeZ®@elS1e—"1<Ze ZZ—1""' 5" ®"1E" £ ™7
®ZE'1Sel+'Z1l , Y le'e—Se’'—el™Se* S¢31e'Sel>Ze7¢Se7
"1 ES—1<Z1Sem@z-—Zele'Sele'Z1" e s "1E E ™ 57Z—"S1ey
—Se'—e1™Se* S¢31S—el1e'7®@1ESz®Z1 1>ZEZ™e"51eC0ee?
systems that are responsible for the positive, negative, and cognitive symptoms observed in
schizophrenia.

9. Drug treatment that targets NMDA receptors
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to alleviate negative and cognitive impairments in patients when administered at high doses
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remains to be determined.
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10. Glutamate-GABA association in schizophrenia
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and due to recurrent collaterals from the two cell types, causes an inhibitory feedback loop.
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function through the shaping and synchronization of pyramidal cell output. PV cortical interneurons are especially
fundamental for generating fast gamma oscillations, which has been demonstrated in humans to be necessary for proper
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in membrane potential, receptor desensitization, or cell death. These results would have a
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Figure 3. Still, how these two systems interact to induce phenotypes and symptoms in schizo
phrenia remains to be determined.

11. GABAergic cortical interneurons
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several features including morphology, connectivity, neurochemistry, and physiology [ \V.\ X
(Figure 4). Due to the heterogeneity of this neuronal population, interneurons can fall into more
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segment. For the remainder of this section, we will focus on parvalbumin chandelier cells
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working memory and also have been implicated in the pathophysiology of neuropsychiatric
disorders such as schizophrenia [\V \ X
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13. Distribution
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14. Parvalbumin interneurons and the prefrontal cortex
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Figure 8. Single unit electrophysiological activity of a Delay cell in the primate DLPFC during a working memory task.
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15. Parvalbumin interneuronal hypofunctioning in schizophrenia
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performance most strongly determines functional outcomes. Working memory function
requires fast and synchronous inhibition of pyramidal neuronal networks within the pre
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dal neurons and mediate fast synaptic inhibitory neurotransmission ( Figure 9). Therefore, this

Figure 9. Comparison of normal and schizophrenia synaptic connection at the junction between a parvalbumin
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root of these dysfunctions.

16. Current GABA-targeted therapeutics
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17. Summary
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