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Abstract

Decision-making is an affective-cognitive process that relies on risk evaluation,
reward processing, and inhibitory control, and is primarily regulated by the
prefrontal cortex, with notable sex differences in its functioning. The development of
the prefrontal cortex is particularly sensitive to early life stress, which may contribute
to sex-specific vulnerability to affective disorders in adulthood. However,
investigating the neurobiological and cognitive consequences of early life stress on
the prefrontal cortex in humans is challenging due to ethical and methodological
constraints. Therefore, this thesis examined the sex-specific effects of early life stress
and ventromedial prefrontal cortex (vimPFC) lesions on anxiety and decision-making
using a rodent model (Wistar rats).
Early life stress was induced through maternal separation, while anxiety-like
behavior was assessed using the elevated plus maze. Decision-making was evaluated
using a rodent version of the lowa Gambling Task (rIGT), in which animals made 100
sequential choices across four arms offering variable reinforcement in the form of
sugar pellets (rewards) and quinine (punishments) to maximize long-term gains. Arm
choices and response latencies were compared across multiple groups: control (10
males, 10 females), early life stress (8 males, 8 females), vmPFC lesion (7 males, 7
females), sham lesion (7 males, 7 females), early life stress combined with vimPFC
lesion (7 males, 7 females), and stress with sham lesion (7 males, 7 females).
Histological analyses were conducted, along with measurements of corticosterone
levels and dopaminergic and serotonergic cell counts in the vmPFC using the H-score
method.

The results indicated that early life stress impaired decision-making. Sex differences
were evident, with male rats showing a greater preference for long-term advantageous
choices, while females exhibited higher variability in their choices. Elevated
corticosterone levels confirmed the stress manipulation, alongside increased
dopaminergic and serotonergic activity in the vmPFC. The vmPFC lesions were
validated by neuronal loss and were associated with heightened anxiety-like behavior
in the elevated plus maze, as well as impaired decision-making in both sexes.
Additionally, an interaction between early life stress and vimPFC lesions revealed sex-
specific effects.
Overall, these findings suggest that early life stress alters vmPFC function and
contributes to sex differences in decision-making. The results further indicate sex-
specific vulnerability, with female rats demonstrating relatively greater resilience to
early life stress. This study enhances our understanding of the neural mechanisms
underlying impaired decision-making and emphasizes the importance of considering
sex and developmental history in preclinical models of cognitive and affective
disorders such as depression and anxiety.



AR

fAufg-fAmtor (Decision-making) & HIATHG-IIMTHD (Affective-Cognitive) gfedr %, S
Sifaw & JedieH, Ufawd (Rare) & TRl 9uT FFRIUTAHS 930 (Inhibitory Control) TR
3R B 81 3T U 0T tthed dicay gRT far S €, e & § fe-snenia
(Sex-specific) gAYl 3R UM S €| Wihed Hicad &1 fawr IRy U § URMYE sa—
% TG (Early Life Stress) & Ufd Gae-T=Nd gidl €, S 90 a1 H HaTHS [AeR! & ufa
fer1-fafRry ae=fiardr o1 SR s TavdT 819U, Afde qur srfvoneh e dmmsit & sro
T § YRR S & a1d & dithed dlcad R U d1d dd™Ifd® (Neurobiological)
Td TS THTA! BT ST BT Hio ¢ | ST 3 MyveY F FHad Ared (fawex Igh) &
JTINT HRd §U URAIE Sfldd & a-1d adT demfedd Withed dicad (vmPFC) H Idd ddl
(Lesions) % fedar ud fFofg-fafor wR fn-falky gyl @1 sterg= fosar man

URfAYS® Sita- & 1 ol HIG YYahUT (Maternal Separation) gRT 3T foar mar, Safed
fid-gex HIER BT G Ufeldes W A9 (Elevated Plus Maze) @1 GgRIdl § fobar 41|
fufg-fmior &1 seeq SiaiaT Tafe e (Iowa Gambling Task) & P BT (rIGT)
ST fopan T, fored uggeft 3 IR Yeleft arel YaHerdT (Maze) H 100 Hitd fawed! &1 9a4
far Td® LSl T THT Ul (Sugar Pellets) CaRSURE] YRIDPIR Ul fiA (Quinine) & & U
T g8 @ faftm Jureams ff, o daifere siffean ary o foear o w1 fafte aagi—
g0 (10 R, 10 HIEN), URMYE Siaq d1d (8 7R, 8 HIGN), vimPFC 919 (7 7R, 7 HIal), 29
°1q (7 R, 7 HIGT), RS Sitad a91d & I vmPFC 914 (7 7R, 7 HIGT), T1 919 & Y -
Yl (7 9, 7 II'I'c’J)—% CiC] YST-I9 T gfafesar fasia (Response Latency) Gl SEL EARIE]
Y §), SHdB-faFqH (Histological) fIRAWUl T T dUT HIEHRRIT TRI R vmPFC &
SRS T IRITHIS BIRSTSH BT H-TBR At gRT Geaid- foar |

RO & WY g3 for URMYS Sftad &1 a1 FAofg-fafor emar &1 gurfad exar g1 foi-
3neTia ofeR ot Wy ¥ u I s Ry, Sef R gt 3 fdwvifcres aueR) fased &) sifdw
Urfiendr <, Siafe AT 98l # f[dwedl & 999 | i URad-RiedT (Variability) ¢! 5|
DICHIRCRIT & T¢ gU Wl A a-1d ASd $I I DI | $TF 1Y 8 vmPFC T SIUfaAfoi® T4
@W‘Tﬁlﬁﬁ[ﬁ@@ 1t SH TS| vmPFC Wﬁg@?{{ﬁﬁsﬁ (Neuronal Loss)
SRIgs, U1 3 919 Uferdes o A9 H 31 fial-vexr aagR 3R gl fo | fHofa-fmfor &t
&aT H B ¥ 9S U Y| 39 SHfaRad, URMIS Sitad & 919 3R vmPFC 91a} & URWR®
gural A fei-fafRry aRomet &1 o IeR faan

Y ¥ ¥, T8 31eqT <iaT § fb URMRYSE Sfta &1 d-1d vmPFC &1 SIAYUTE &I uRafcld
Rl g a1 Fofg-fafor & urg S are fofr-enemia siart & anrer <ar g1 ufkomy gg off Tha
3 ¢ fop O1eT 981 # URMRA® Sitad & a1 & U aTeTs U 34fie g-=iiedr (Resilience)
fagam o a5 eremm Fvlg-fHior o gF arelt g & dF@r-snetiRd @ (Neural
Mechanisms) P A DI HH& Pl g TqUT 3y (Depression) Td ﬁl?ﬂ (Anxiety) S
TS Td HTATHD BRI & Jd-~alHed (Preclinical) Aigdl & o1 quT fawmarets sfagr
(Developmental History) D! G T I & Hgd W ¢ adl|
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A summary of the study. We employed a combination of behavioral, inter-
ventional, biochemical and histological approaches. Collectively, the findings
demonstrate that sex differences, early life stress, and vimPFC integrity criti-
cally influence decision-making via distinct physiological and neural pathways,

leading to sex-specific behavioral adaptations under stress and lesion conditions.
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