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In recent years, there has been a growing emphasis on housing social animals, such as
cynomolgus monkeys, in groups from the perspective of animal welfare. Furthermore,
cardiovascular studies in safety pharmacology are now required to be carried out in
group settings. Telemetry systems used in recent safety pharmacology studies allow
for the simultaneous collection of cardiovascular data from individual animals that are
housed in groups. In cardiovascular studies, prolongation of the QT interval is the most
important evaluation parameter for assessing the risk of proarrhythmic effects. Since
the QT interval is influenced by heart rate (RR interval) and exhibits diurnal variations,
it can also be affected by changes in the housing environment, such as individual and
group housing. In this study, we compared the effects of different housing conditions,
specifically individual housing, pair housing, and group housing, on the evaluation of
the QT interval.

Materials and Methods

[Animals]
4males cynomolgus monkeys (Macaca fascicularis) implanted with telemetry transmitters

[Cages]

Individual housing

Pair housing Group housing
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2340W x 1800D x 2050HMm

680W x 608D x 77T0HmMm

Two cages connected
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[Test Article]

Moxifloxacin (Avelox®,Bayer Yakuhin, Ltd.)

[Dosing Method]

[Group Composition]

Three doses/concentrations of Moxifloxacin were (25, 50,
and 100 mg/kg) + vehicle was evaluated in the following

PN Doselevel  Dosing volume Conc. Number of order: individual housing, and pair housing, using a Latin
animals square design. After the evaluation of pair housing, group
(mg/ke) (mL/ke) (mg/mL) housing was evaluated. In the group housing, one animal
Vehicle™ 0 5 0 was excluded because it incurred a bite injury during the
25 5 5 acclimation period to the housing environment, and three
. = 5 m 4or3 animals were used to evaluate the three doses (25, 50, and
100 mg/kg) of the positive control substance + vehicle
100 5 20 using a crossover method.
:0.5%MC
[Data Analysis]

Data were collected using a telemetry system (PhysioTel® Digital /Ponemah [Harvard Bioscience, Inc])
from 1 hour before dosing until 24 hours after dosing. QTc intervals were calculated using an individual
correction formula (QTci) Hfor 15 minutes before and after dosing (30 minutes in total) at 1, 2, 4, 6, 8,
and 24 hours after dosing.

[Toxicokinetics ]

(1)Blood concentrations of moxifloxacin were measured.
Time points of blood sampling
1,2,4,6,8,and 24 hours after dosing

Approximately one month before the telemetry study, blood
drug concentrations were measured at the same time point
as the telemetry evaluation points.

(2)Blood sampling method
Blood sampling volume: About 0.5 mL/point
Blood sampling site: Cephalic vein
Anticoagulant: Heparin sodium
Blood samples collected completion of each evaluation time point using disposable syringe treated
with heparin sodium, immediately put into the sampling tubes, and cooled on ice.

(3) Blood samples was immediately centrifuged, and plasma sample was obtained from each animal.
Centrifugation: 10,000 X g for 3 minutes at 4°C

*: This study was conducted under the approval of the institutional official according to the following guideline of the test facility: Guidelines for Animal
Studies.

Moxifloxacin concentration in plasma
25 mg/kg Plasma concentration (ug/mL) Toax  Conax
Animal No. pre 1h 2h 4h 6h 8h 24h (h)  (pg/mL)

[ <0.05 264 270 219 143 099 0108 20 2.70
[TOXI co ki netics ] M002 <0.05 301 237 262 211 137 0131 10 301
M003 <0.05 286 387 273 176 125 0142 20 3.87
MO004 <005 242 297 325 212 130 0107 40 3.25
Moxifloxacin concentration in Mean 0 273 298 270 18 123 0122 | 23 321
plasma SD - 026 064 044 033 016 0017 13 0.50
% 50 mg/kg Plasma concentration (ug/mL) Tmax  Conax
Animal No. pre 1h 2h 4h 6h 8h 24h (h) (ug/mL)
" [ <0.05 165 366 443 387 277 0275 40 443
£ M002 <0.05 586 599 696 458 28 0335 40 6.96
z M003 <0.05 600 908 675 474 340 0368 20 9.08
g MO004 <005 485 639 7.02 569 411 0375 40 7.02
] Mean 0 459 628 629 472 328 0338 | 35 6.87
SD - 203 222 125 075 062 0046 10 1.90
100 mg/kg Plasma concentration (ug/mL) Tnax Crnax
Animal No. pre 1h 2h 4h 6h 8h 24h (h)  (png/mL)
~0-25mgg SOmg/ky =@ 100m/ig [ <0.05 250 456 549 534 652 167 8.0 6.52
M002 <0.05 374 908 130 105 894 0.802 40 13.0
M003 <005 671 125 104 110 820 0.891 20 12.5
« Asaresult of blood concentration measurement, MO004 <0.05  6.51 10.9 119 11.0 10.5 1.25 4.0 119
Trmax Was 2.3 hours for the 25 mg/kg group, 3.5 Mean 0 487 926 102 946 854 115 | 45 | 110
hours for the 50 mg/kg group, and 4.5 hours for sD R 208 343 33 276 165 040 25 30
the 100 mg/kg group.
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K In multiple comparison tests (Dunnett's test), the 50 mg/kg and 100 mg/kg groups showed significant increases in both\
individually-housed and pair-housed conditions.
« In the group-housed condition, significant differences were observed in the 100 mg/kg group, but not in the 50 mg/kg
group.
« No significant difference was observed in the 25 mg/kg group in either housing environment.
« Inthe 50 mg/kg group in the group-housed condition, the peak of QT prolongation exceeded the standard deviation and
\ was observed earlier than the T, of Moxifloxacin. /
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Statistical analysis of SD values of RR intervals showed no significant difference between the individually- and pair-
housed conditions.

When comparing individually-housed and group-housed conditions, the group-housed condition showed significantly
higher values in the vehicle and 25 mg/kg groups.

When comparing pair-housed and group-housed conditions, the group-housed condition showed significantly higher
values in the vehicle, 25 mg/kg, and 50 mg/kg groups.

No significant difference was observed in the 100 mg/kg group.

[C-QTc analysis]
(P<0.01) (P<0.01) (P<0.01)
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and were close to each other. The P values were consistent throughout all conditions.

Conclusion

The RRvariation was larger in the group-housed condition compared to the other two conditions, which is thought to be
the reason why no significant difference was observed in the QT prolongation effect in the group-housed 50 mg/%(gdgroup.
As a result of the C-QTc analysis, the slopes of the regression lines were similar: 2.2 for the individually-housed condition,
1.9 for the pair-housed condition, and 2.3 for the group-housed condition. These results suggest that, although the heart
rate (RR interval) varies depending on the housing conditions, the QT prolongation can be accurately evaluated using the C-

QTc analysis.
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[- In the C-QTc analysis, the regression lines for individually-, pair-, and group-housed conditions showed positive slopes }
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