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' > Discussion

' » Background

* Laboratory rodents are typically kept in animal housing Experiment 1: Voltage-Temperature Guide  Mice kept in standard animal housing rooms are subjected
rooms set at temperature_s between 20-22°C as Voltage OptiMice® Smart System Rack Temperature by Voltage Guide to ‘cold stress’ that can impact physiology, behavior, and
recommended by the Guide for the Care and Use of 5 U B 2 10 2 K L 1 = 0 immune function, potentially decreasing efficacy for
LaboratoryAnimals. ° . Q1 Temperature (°C) 23.2 24.6 25.9 27.8 29.4 30.7 33.4 31.4 32.8 35.6 37.6 mOde“ng human disease. 3,5

* Rodent thermoneutral zone (TNZ) is a range of + When provided with a microenvironment within their TNZ,
temperatures where rodents can maintain their body PC Temperature (°C) 2.7 2.4 28.0 310 335 36.2 39,2 346 354 383 415 as created by setting the Optimice® Smart System Rack to
Iﬁmper?ture 1and do nOt expend energy to Warm Or COOl Table 1. T (°C) coll d at th f the h late (PC) and he h I d 1(Q1) of th floor f h vol Highlighted is th I hich d fl f ly 30°C in Q1 ~300C (11V), mlce Were Shown to have a decreased neSt

emselves. able 1. Temperatures (°C) collected at the center of the heat plate (PC) and over the heat plate in quadrant of the cage floor for each voltage. Highlighted is the voltage which created a cage floor temperature of approximately 30°C in Q1. i )

« The TNZ of the mouse is 29-34°C. 2 Experiment 2: Temperature, Behavior, and Nest Assessment Zf;;eisr;du:ljsrz;hﬁgﬁc; centralize their nest over the heat

’ HOUSing rodents in temperatures lower then their TNZ : Figure 5. a. Average location of the mice during the dark Average Mouse Location During Dark * The Optlmlce® Smart SyStem Rack can be an asset after
subjects them to cold stress, which leads to changes in o eated vs Non-Heates Cages o e o e wih e s e anesthetic procedures as mice will be allowed to recover in
their physiology, behavior, and immune function. 3 - ot nal st | | a heated cage that is supplied with proper air ventilation.

« The aim of this study was to explore the potential for the During th g e (ram 7o) o mactie e, mice || % ° Food and water can also be provided to the cages,
heated OptiMice® Smart System Rack to offset e, T e et mare g e s |5 allowing the researcher to decrease the amount of time
physiological & behavioral effects in cold-stressed mice. e coges (=04 nored 5% m a9 mc . | 5 spent physically monitoring the animal.

In particular, what effect (if any) does supplemental heat oy dLiy;ﬁd;hhmE:dgfdd'k“lhfm  Limitations of this study:

supplied by the rack have on breeding, behavior, nest T — A el I « The temperature of Q1 created by the plate
building and anesthetic recovery in laboratory mice? e e L [ I - voltage is dependent on the ambient housing
" mesremet P —— room temperature. Therefore each rack needs to

.. Methods . e A s s — be calibrated to meet temperature ranges within

With MSU IACUC approval, these experiments were performed: e e et e e ok cycle afer baery the conditions of any particular housing room.

Ciffer Mouse S emperatures were collected v IP-300 50 oo (meandzeeiDa The data collected to create the voltage-

Experiment 1: Voltage-Temperature Guide rrmm——_—_——— ’ i temperature guide can serve as a starting point

« For each voltage on the Smart System Rack with OptiMice® £ U for other investigators interested in the rack
cages, temperatures were collected at the cage front, cage floor Average Nest Location in Heated vs £ onsieseaf | 2 C . '
quadrants, and the center and edge of the heating plate to on-Heated Cages . £ * The ae 'T'a' view of the GoPro videography was
create a guide for later experiments based on the ambient room . L g0 beneficial to remote cage gssessments; however
temperatures of the animal housing facility. I Q2 was obstructed from view by the food hopper,

e which impacted accuracy of data collection from
7ot 3o nonneas b, e esions G, « Future Studies:
N  Explore the potential of Optirat® Smart System
E I N Cage Type A"e;age Nest Racks for laboratory rats.
[T ——" A L o sy e » Continue to try to find a voltage on the Smart
e s e et e o b P e e ol o Eeiten 3.82 e et System Rack that will minimize time to recovery
E. o Cobimoes e et ot i e Heated 3.15 after anesthesia.

g 12, pice S s Sk i g simer b O coge i o avrre (9 01 ety o | o Difference 0.67 + Determine if there is a difference in data collected

Cauaree ropresent afirs plats famperatures wers collacted at the plats comer (FO) and late odgs By Experiment 3: Anesthetic Recovery Assessment ’ _ | from the breeding pairs with their second litter.

Experiment 2: Behavior and Nest Assessment Temperatures of Mice Recovered on Smart System Rack vs Water Blanket =g 1 ' * Follow pup development for differences in feed

« SQ temperature transponders were placed in mice (n=12) 48 consumption, blood cell counts, blood glucose,
hours prior to introduction to the Smart System Rack. behavior, and breeding that are directly related to

« 24 hour recording sessions of one heated and one unheated /\ exposure to appropriate TNZ housing.
cage were obtained at day 0, day 14, and the day of delivery W‘ —smrtsper Rk
starting at the dark cycle (7pm). /\‘\':‘\,\

* SQ temperatures, cage temperatures, and nest scores were e SNV “A‘\«“‘i e ke C l .
collected after the first 24 hours and then three times weekly. 2 A‘ /2“ .

Experiment 3: Anesthetic Recovery Assess.men-t g 320 \Vi == L 152653780  The pilot studies performed using the Optimice® Smart

: i(als’f[e;nx:ri‘urﬁotrr?gi’lj’gders were placed in mice (n=16) at ‘ e System Rack further demonstrate that rodents prefer to be

. Mice were anesthetized with ketamine (80 mo/kg)lxylazine (10 L, (O e, mi frnd tourards buildi
mg/kg) injection IP for a 15 minute “mock procedure” time. sl s el ) 0 81 o, s e e o et * In heated cages, mice trend towards building

. Mice were allowed to recover in cages on the Smart System L o | e o e St ok here et uppledin O by th et it Vot was e nests over the heat plate.

Rack (11, 14 or 15V) or on a warm water blanket (38°C setting); * Mice in heated cages spend more time over the

Experiment 4: Reproduction Assessment

heat plate during the light cycle.

heat was only supplied to quadrant 1 (Q1).

 SQ temperatures were recorded every 5 minutes and times to Number  LUP Pup Pup  Mice in heated cages tend to build poorer nests
: Days to Weight at Weight at Weight at :
anesthetic recovery were noted. CageType  overy COFPUPS 3 jove 7-days 14 days suggesting they are more thermally comfortable.
Experiment 4: Reproduction Assessment | | Born (&) (g) (g) » These pilot studies served as a baseline for further studies
' 't\)ﬂ'ced(_”=12)_fr0m behavior study were randomly assigned into 6 ented | 253 : 2 — 395 - 08 investigating differences between heated and non-heated
reeding pairs. : : : : :

cages when looking at:

* Three pairs received 11V of supplemental heat, three served as Non-Heated 26.3 5.0 1.96 3.98 7.56 . Blood K
a control 0o0d wor
. Diff 1 . . . 4 . '
* The following outcomes were evaluated: number of pups Terence 03 0-39 0-59 048 Anesthetlc recovery
delivered and pup weights at day 3, 7, and 14 days post-delivery. e .- vl of 2 st conaing s femde i e pusin e e Bl of i 2 s oD oM e e ot oo e e s oot oo * Behavior
of non-heated mice were then removed from study due to dystocia. Pup weight reflects data from the remaining heated (n=3) and non-heated
(n=2) breeding pairs. Difference between the highest score and lowest score is shown. Note: pilot data was not statistically analyzed. i G rOWth
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