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ABSTRACT Objective: To compare the effects of various anesthetic agents on cardiac function in mice undergoing high-resolution
echocardiography. Methods: 25 mice (C57BL/6) were randomly divided into 5 groups (n=5), and anesthetized with intraperitoneal
thioethamyl (TA), chloral hydrate (CH), tribromoethanol (TBE), ketamine- diazepine (KD), or inhaled isoflurane (Isf). The cardiac
function of conscious mice and anesthetic mice was evaluated by echocardiography using a high-resolution ultrasonic system for small
animals (Vevo2100). Results: Compared with the conscious mice, all anesthetic mice of 5 different groups showed decrease of cardiac
function in varying degrees. Mice from TA, CH, TBE and Isf group showed significant decreased left ventricular systolic function (P <
0.01). The EF and FS values of KD group showed little difference from the conscious ones (P > 0.05), but differences of other parameters
were great (P < 0.01). Conclusions: Common anesthetic agents always depressed the HR and cardiac function of mice, but mice which
underwent the same anesthesia condition had comparability. In echocardiography experiments, we should choose proper anesthetic
agents according to the demand, and keep consistent during the whole experiment.
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Table 1 The formulas for parameters of echocardiography

Parameter Formulas
LVEDv (uL) LVEDv =[7.0/ (2.4 + LVEDd)] * LVEDd
LVESv (uL) LVEDv =[7.0/ (2.4 + LVESd)] x LVEDs?
EF (%) %EF =100 x [(LVEDv-LVESv)/ LVEDV]
FS (%) %FS =100 x [(LVEDd-LVESd)/ LVEDd]
LV MASS=1.053 x [(LVEDd + LVPWd +
LV MASS (mg)
LVAWA)*-LVEDd’]
LV MASS corrected
LV MASS corrected =LV MASS x 0.8
(mg)
SV (uL) SV =LVEDv - LVESv
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Table 2 Prescription of five anesthetic agents

Anesthetic Induced (min) Maintenance(min)
Thioethamyl 1.5-2 40 - 60
Tribromoethanol 1-1.5 20 - 40
Chloral hydrate 1.8-2 30-40
Isoflurane 0.17-0.25 Persistent anesthesia
Ketamine-Diazepine 1-15 20 -30
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Fig.1 M-Mode echocardiography images of conscious and anesthetic mice
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Fig.2 Comparisons of echocardiography measurements between conscious and anesthetic mice

Note: *** P < 0.01, compared with control group (con).
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Table 3 Comparison of echocardiography measurements between conscious and anesthetic mice (x+ s)

Parameter Con (n=13) TA(n=Y5) TBE (n=5) CH((n=5) Isf(n=15) KD (n=5)
HR (bpm) 652+ 36.11 388+ 49.51* 447+ 49.81* 536+ 58.20 381+ 21.67* 515+ 71.87*
LVAWd (mm) 0.60+ 0.03 0.61+ 0.02 0.60+ 0.02 0.59+ 0.02 0.59+ 0.02 0.59+ 0.01
LVEDd (mm) 2.84+ 0.21 3.76x 0.06* 391+ 0.22* 3.59+ 0.19* 3.88+ 0.10* 3.60+ 0.25*
EF (%) 71.90+ 3.87 57.64% 3.40* 59.72% 1.11* 63.60+ 1.12* 64.64+ 1.47* 71.02+ 3.57
FS (%) 39.72+ 3.42 29.82+ 2.29* 31.27+ 0.69* 33.80+ 0.83* 3475+ 1.13* 39.69+ 2.76
LV MASS (mg) 37.70% 5.36 58.79+ 2.78* 62.51% 7.50* 51.66% 6.26* 59.75% 2.12* 54.98+ 6.16*
SV (uL) 22.42+ 4.40 34.87+ 1.92* 39.82+ 4.85*% 34.66% 4.62* 41.61x 1.92* 40.36x 5.06*
Note: *P < 0.01, compared with control group (con).
® A RBEAMBRANRZOESHNTERRY
Table 4 Coefficient of variation of conscious and anesthetic mice
CV (%)
Parameter
Con(n=13) TA(n=5) TBE (n=Y5) CH (n=5) Isf(n=Y5) KD (n=5) between groups
HR (bpm) 5.6% 12.8 11.2 10.9 5.7 14.0 244
LVAWd (mm) 5.3 3.8 3.5 2.7 1.6* 2.5 4.1°
LVEDd (mm) 7.4 1.6 5.5 5.3 2.5% 7.0 14.1
EF (%) 5.4 5.9 1.9 1.8% 22 5.0 9.5
FS (%) 8.6 7.7 2.2% 2.5 32 7.0 12.9
LV MASS (mg) 14.2 4.8 12.0 12.1 3.6* 11.2 222
SV (uL) 19.6 5.5 12.2 13.3 4.6* 12.5 27.0
CV in group 28.34 18.05 21.62 22.07 9.55" 24.62 -

Note: * represents the group which has the smallest CV of the corresponding parameter; a represents parameter which has the smallest CV between

groups; b represents group which has the smallest CV within-group.
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