Competition in Female Rats: Dynamics and Stability

Brielle Pierre Philippe, Gianna Lauretano Advisors: Ethan Beri, Etan J Markus
University of Connecticut, Department of Psychological Sciences, Behavioral Neuroscience Division, Storrs, CT 06269
For reprint requests: brielle.pierre philippe(@uconn.edu

. . Cross-Task Correlations
Timeline '

Introduction

. . . . . . . « q i / _ Dav 5-8 of Water Maze: ITmitial vs Follow-U Dﬁ}-’ 5-8 Tower vs. Initial Water Maze
Social hierarchies are a fundamental aspect in the behavior of social animals, providing a - SvES ) (o< A ’ d | D
framework through which animals organize group dynamics, communicate, reduce conflict, (g eTm—— ET— T , ([ sept-sepiz, 2025 | B . o o .
and allocate resources. In many species, from primates to rodents, these hierarchies can nitial Water S Tower S Tube e | Folow-up Water waze « o P S .
. . . L. . Maze Competition Competition : e kT | @ 2 40 — # 4.0 [ T
determine which individuals gain access to food, mates, and safe spaces. | ) . ) i ) L ) ! ) g 50 L W P ’
Understanding how hierarchies form and sustain themselves may allow for the 1 ) . ' ' ; :
interpretation of broader patterns of social organization and can offer valuable insight into 11.5 months ors T T N R R —— -
. . . . . . . ° . . . . . . o . - " F"’ - .
the imp ortance of dominance and submissiveness across species, while also enablin g the Figure 4: Schematic depicting the. sequence of tasks. The.re was a break consisting of 8 months gnd 2 weeks between the tube c.or.npetltlon and p=0.02 = 0.60 Q
. . . . . . . . the follow-up water maze, during which the same subjects completed an observational learning task (see poster 64). The training for the
ivesti gatlon of evolutlonary parallels between animal and human behavior hierarchies. follow-up water maze occurred approximately 11 months and 2 weeks apart from the initial water maze’s training.
cognitive and motivational processes, with dominant individuals exhibiting a higher B Day 5-8 Follow-Up Water Maze vs. Tower Day 5-8 Tube vs. Tower E
motivation for food rewards and lower levels of anxiety when compared to subordinate Initial Water Maze £ 00
individuals, who face significant social stress (Barker et al., 2017). fom | ' . . | ¢ .
. . . . . . . . Average Wins - Initial Water Maze onsistency of Initial Water Maze = .00 : L . L ; . b P i
This project aims to observe the establishment and persistence of social hierarchies oot | o | amo | ame | ams | ame | w7 | ame Performance Actoss Consecutive Days o , IR J I , I :
, 129 4.3 6.0 6.0 7.3 7.7 6.7 6.7 6.7 500 p<001 Ml - . VEE - -
among female rats. N 57 oo 4s  5s a0 a7 o R 310 =
132 1.0 3.3 4.3 5.7 4.7 4.0 4.7 7.0 5 500 * e 100 - - -1 = 0o
133 5.7 4.7 5.7 4.7 3.3 17 1.7 1.3 £ 4.00 : - 0.00 100 200 00 400 500 600 700 8.0 0.00 LO0  Z00 500 400 500 600 7.00
. 134 5.3 4.3 3.3 43 4.7 5.7 6.3 6.0 Sy 000 s Seones B
o . . . : : . : . Z 100 o o TV — =-0.16
We hypothesize: T b= 0.2 -— e e
137 A7 6.0 6.7 7.0 6.7 7.7 6.3 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 -
Wh th ¢ l d . ¢ t.t. . d. ¢ . ¢ l f 138 5.7 6.7 7.0 3.0 3.0 5.0 4.7 6.0 frerage ofbayande
[
cn € rats are p acea 1nto a Compe Iuve Scenal‘lO, ISunct roies o Table 1: AV§rage number of Wins.per day fqr each rat. Daily scores were calculated by summing the total Figure 5: Consistency of initial water
dominance and S“bmiSSion Will beCOme app arent across encounter number of wins across all three win categories: First to Platform, After 10 Seconds, and After 20 Seconds. maze performance across consecutive Day 5-8 Tube vs. Initial Water Maze Dav 5.8 Tube vs. Follow-Up Water Maze
. Each win, regardless of category, was assigned a value of 0.33. Therefore, if a rat won 1n all three days. Average Day 5 and 6 and Average C y __ ' P F
SESS1011S. categories during a single encounter with another rat, the total score for that encounter was 1.0 (0.33 X 3). Day 7 and performance showed a . |
Because each rat encountered every other rat once per day (10 rats total — 9 encounters per rat), the significant positive correlation, indicating . ’ | ’
. . . . o o o 0 maximum possible daily win score was 9.0. Higher scores (blue cells) indicate more dominant behavioral stable individual performance across _ ;.00 P ! £ s e .
* Dominance profiles will remain consistent across distinct competitive patterns, while lower scores (red cells) indicate more submissive interaction profiles. rossions (-~ 0.8, » = 0.0 SRR s o | -
contexts. Tower Competition goo . » .
o (] (] ° ° o Average Wins - Tower competition Consistency of Tower Competition Performance | i 1.00 Z.00 3.0 4.00 5.00 6.00 7.00 8.0 0.0 1 i i 4|
* The dominance/submission hierarchy will remain stable even over long Gyt Jaa2  Jaa@ eyt Jans  Jame  Jaay  Jame T Aeross Consecutive Dags. oo -
130 2.0 2.0 0.0 3.0 5.0 4.0 1.0 7.0 8.0 p-002 r=-0.25 _
. . 70 . =-0.09
periods of time (months). - — = p =049 — =082
133 5.0 1.0 a0 80 3.0 6.0 7.0 6.0 Z., e
_ ~N N 134 6.0 6.0 7.0 4.0 7.0 4.0 4.0 4.0 S 30 R -
( R ~ % N\ 135 2.0 4.0 6.0 3.0 6.0 5.0 5.0 3.0 4?2 I
: = 123 23 13 23 ;E 33 ‘2’3 23 ‘3’3 e a0 a0 a0 so eo a0 e Figure 11: Scatter plots depicting pairwise correlations between average win scores across four behavioral tasks: initial water
1SS0l 50200 s0f  80f  40] 30 40 e maze (WM1), follow-up water maze (WM2), tower food competition, and tube competition. Six scatter plots are shown, each
Table 2: Average number of wins per rat across 8 days of food competition tasks. Win scores were representing the relationship between two tasks. A significant positive correlation was observed between initial and follow-up

Figure 6: Consistency of tower competition

determined by assigning a value of 1 to the rat that was first to consume the food in the tower during each : water maze performance (r = 0.73, p = 0.02). All other task pairings were not statistically significant: Initial Water Maze (WM1)
performance across consecutive days.

encounter. Each rat faced every other rat once per day (10 rats total — 9 encounters per rat per day), vs. Tower (r =-0.21, p = 0.60), Tube vs. Initial Water Maze (r = -0.25, p = 0.49), Follow-up Water Maze (WM2) Tower (r = -
: : et _ _ Ll . . A Dav 5 and 6 and A Dav 7 and : 21,p=0.60), : 25,p=0.49), p er Maze vs. Towe
rat for at least 24 hours prior to performing the tasks. resulting in a maximum possible daily win score of 9. Across the 8-day testing period, some rats (e.g., 131, verage Lay > and b and Average Lay an 0.09, p = 0.82), Tube vs. Tower (r = -0.16, p = 0.67), and Tube vs. Follow-up Water Maze (r = -0.09, p = 0.82).

. . 134) consistently achieved high win rates, indicating stable competitive dominance, whereas others (e.g., performgnce Sh0w§d a s.igniﬁcant positive
Tower Competition Task Tube Competition Task 136) displayed low or decreasing win frequencies.129 was excluded from this task due to health-related correlation, stable individual performance
= | 57 7
- Figure 2: Tower apparatus in .wxﬁJ.
== which food pellets were " sisdite

Subjects: 10 Female F344 3m old rats at the start of the experiment. Each rat was paired with every other

issues that prevented participation. across sessions (r = 0.32, p = 0.402).

Tube Competition

Summary and Discussion

< . Average Wins - Tube Competition . .-
<> N ‘n N > dayl day2 day3 daya days day6 i day8 Consistency of Tube C01np§t1t1011 Performance

pl ace d O nly one t ata S —————— :;2 ;g 2: Eg gg :g :g Eg ;g y Across Consecutive Days ;D[‘;_‘fs

head Id fit at a time t : . ' it 4 —— pooms ' ' ' ' ' ' ' ' 3 o NES : : : : 1

e e Figure 3: Schematic depiction of the passage competition : 48l 460 SOU B0l 45| 30 38 * Social hierarchy in female rats was examined used 3 different types of

eed (moditied from apparatus. Two clear-sided holding cages are connected by - 133 45 6.0 4.0 55 5.0 5.5 45 6.0 8 e ..o .o
Costa et al., 2021). an acrylic tube (~1 meter long). A removable middle barrier | 58 50 <SEES o5 +of T GOl . tasks: water maze. food competltlon and passage competltlon.
ensures synchronized trial starts (Lindzey et al. 1961). . ] 136 7.0 55 5.0 45 6.0 55 6.0 o .
* The water maze and tower tasks showed more reliable results than the
138 3.0 0.5 0.0 0.0 2.5 3.5 4.0 2.5 e crbayeand
. . Figure 7: Frequency of tie Table 3: Average win scores for each rat across 8 testing days. Fieure 8: Consistency of passage tube task.
Procedure: Restricted rats Were ﬁrst be introduced tO Procedure: FOllOWlng the FOOd Competlthn taSk, en.CounteI‘S O'n Day 1 andDay 8 A Scoring same as Table 2, W]th each I’at Competing against all Other COIgl*lpetiti.()n performa}rllce Ia)crossgconsecutive
a food cup with 3 pellets (BiOSGI’Ve, FI’CIlChtOWl’l, NJ ), rats were each placed mn4d hOldlng box connected to a pf:ured t tes't 1ndlcateF1 a significant rats. A score O.f I'Q was assigned for 2.1 Wit .(deﬁned as rat pushing days. Average Day 6 and 7 and Average Day . In the tUbe taSk there was an mcreéasce in COOperatlve behaVIOr Wlth
. : second box via a narrow tube. The tube only allowed difference in mean tie frequency another back into its home cage), while a tie was coded as 0.5. 7 and 8 performance showed no sienificant .

access to the cup was through dan opening with room h £a sinol . 1 O be ol d between Day 1 and Day 8, #(44) = Each rat encountered every other rat once per day (10 rats total — coirela tti)) Z (s)u aesiiens u(;::;bleo Se;gfornf:nce expel‘lence.
for one “rat head”. During testing, a pair of rats was the passage of a single animal. OUne rat was be place 2.93, p <0.01, with more ties 9 encounters), yielding a maximum possible daily score of 9.0. > SUSECSHNS P

across sessions (r =0.48, p = 0.15).

placed in the chamber and which of the pair retrieved 11 €ach side, and the rat that pushes through to the occurting on Day 8. * In the water maze after the initial encounter, there was a tendency for

the pellets was recorded. Each rat was paired with other box was given a reward of chocolate sprinkles Follow-Up Water Maze some animals to show an overall dominance or submissive profile.

the other 9 animals (UCONN Dairy Bar). Each rat was paired with the

other 9 animals. g bl et Conssteey of olow Uy ViterMaze * Competition showed a significant decline over time, both across days and
. . Bowoon the fultiel nud illowap wotor mse (118 wenth Sabsrval
e ey M Y ST « Dominance expressed in food-motivated tasks may differ from dominance
Procedure: Visible platform in consistent location within the , TEETEEY 0 ECERT s : L expressed in aversive tasks like the water maze.
maze. Platform can only fit one rat at a time. After training rats ey  EETEET O e | e Doy Saras
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