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Advantages and application of telemetry compared with the
traditional methods in safety pharmacology

SUN Jing-jing, ZHOU Quan, QI Zhen-zhen, GUO Qiu-ping
(Center for Drug Non-Clinical Evaluation and Research,Guangzhou Pharmaceutical Research Institute Co. Ltd,Guangzhou 510240, China)

[ Abstract] Objective To prove the advantages of telemetry by comparing with the traditional methods in safety
pharmacology. Methods To monitor continuously the heart rate, respiratory rate, blood pressure and ECG of Beagle dogs
by traditional and telemetry methods respectively, analyze and compare the changes between anesthetized and conscious
dogs before and after feeding. Results Maintenance of anesthesia changed significantly the heart rate, respiratory rate,
blood pressure and QT interval in the ECG of animals. The changes of physiological indicators in 24 h is not obvious in
conscious animals, and showed a certain biorhythm. Compared with the conscious animals, the anesthetized dogs’ heart
rate was significantly higher, blood pressure increased significantly, QRS and QTef interval prolonged significantly,
respiratory frequency decreased, heart rate increased significantly after feeding, and QTcf interval extended very
significantly. Conclusions Traditional methods in safety pharmacology affect animal physiological indicators such as heart
rate, blood pressure, respiratory rate and QT interval, which affect the objectivity of drug evaluation. Using conscious
animals by telemetry can reduce these errors, however, the interference from outside should be eliminated.
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Tab.1 Heart rate, respiratory rate and mean blood pressure of the anesthetized Beagle dogs

st ] 45 (' min) e W 4 22 TR
Time points( min) Heart rate( bpm) Respiratory rate( bpm) Mean blood pressure( mmHg)

0 166.2 +18.0 10.9+7.0 124.5 £6.3

5 158.0+15.0° 11.0+£7.6 123.4 £5.8

15 157.7 +14.7" 10.3+7.4 125.1 £4. 4

30 160.5 £13.4 12.0+10.3 125.4 +4.5

60 154.5£19.3" 10.4 +£9.5 124.8 £5.9

120 152.3+20.1° 9.1+7.2 123.4 £7.2

180 144.9 +13.0 ™ 7.5+6.0" 118.0 +6.3

240 141.0 £13.6 ™ 6.6+£5.4" 116.5 7.8

300 139.4 £10.0 ™ 7.0 4.4 113.8 £8.9

360 140.5 +10.5 " 6.9+3.6 110.2 £13.5

. A5 0 min LI, P <0.05, " F/R5 0 min L3, P <0.01,
Note. Compared with 0 min, * means P <0.05 and ™ means P <0.01.

F2 KM Beagle KDHLEFEAR( x 5, n=6)

Tab.2 Cardiographic parameters of the anesthetized Beagle dogs

I5f ] i3 ( min) PR [ QT [ 3] QRS Bt QTef []3]
Time points( min) PR(s) QT(s) QRS(s) QTef(s)

0 0.074 £0.011 0.219 £0.018 0. 074 £0. 008 0.305 £0.017
5 0.074 +0.011 0.231 £0.017 ™ 0.075 £0. 009 0.317 £0.016 "
15 0.075 +0.011 0.229 +0.013~ 0. 074 +0. 008 0.311 +£0.014
30 0.073 £0. 008 0.227 +£0.011 0.073 £0. 009 0.314 £0.014
60 0.074 +0.011 0.231 +0.016 ™ 0.074 £0. 007 0.316 £0.014 "
120 0.075 +0.010 0.236 +0.016 ™ 0.074 £0. 009 0.322+0.017 "
180 0. 075 +0. 008 0.242 +0.014 ™ 0. 076 +0. 008 0.328 £0.017 "
240 0.075 0. 010 0.246 +0.016 ™ 0.075 £0. 009 0.333+0.019"
300 0.076 0. 010 0.246 +0.014 ™ 0.076 £0. 010 0.331+0.016 "
360 0.077 0. 009 0.244 +0.015 " 0.075 £0. 009 0.332+0.018 "

. T FRRYE5 0 min L3P <0.05, % 2”5 0 min L3, P <0.01,
Note. Compared with 0 min, * means P <0.05 and ™ means P <0.01.

£ 3 EM Beagle KORIFIME( x £5, n=3)

Tab.3 Heart rate, respiratory rate and mean blood pressure of 3 conscious Beagle dogs

HRF 7] A5 TRES R ES T

Time points Heart rate( bpm) Respiratory rate( bpm) Mean blood pressure( mmHg)
9:00 ~10:00 87.3 +6.0% 24.0+2.9 109.9 £11.9
10:00 ~11:00 90.2 +7.7a 23.5+2.1 115.6 £12.6
11:00 ~12:00 87.6£9.6" 23.5+3.3 112.6 £16.0
13.:00 ~14.00 73.7£8.8 ® 23.4+4.0 109.5 £10.2
14.00 ~15.00 72.8 £17.7% 19.8 £2.9 114.6 £6.7
17:00 ~ 1800 71.5 £5.6% 19.0£3.1 112.8 £6.3
22:00 ~23:00 78.3 £8.3% 17.8 £4.9 96.9 +4.8
1:00 ~2.00 78.8 £17.5% 19.4 +4.2 102.2 £4.1
5:00 ~6:00 68.6+3.7" 18.2 £4.1 111.6 £12.1

. AR FRREFHAGERRES T REMN(P=0.05) , AR fMftrE R 2ZESE BEME(P <0.05),

Note. The same letter superscripts mean no significant difference ( P=0.05), different letter superscripts mean significant difference (P <0.05).



50

P P BE 2 2k 2016 4 8 A5 26 55 8 9] Chin J Comp Med, August 2016, Vol. 26. No. 8

R4 M Beagle KOHLEHEIR (v 25, n=3)
Tab.4 Cardiographic parameters of 3 conscious Beagle dogs

i i) QRS B QT ] QTef [a]3 ST B

Time points QRS (s) QT (s) QTef ]3] (s) ST (s)
9:00 ~10:00 0.057 £0.014 0.230 £0.018 0.261 +0. 026 0.191 +£0.011
10:00 ~ 1100 0. 057 +0. 005 0.233 £0. 006 0.266 +0.009* 0.192 +0. 007
11:00 ~12.00 0. 055 £0. 002 0.231 £0.010 0.262 +0. 006 0.193 +£0.019
13:00 ~ 14 .00 0. 055 £0. 001 0.239 +£0. 006 0.255 +0. 017 0. 199 +0. 009
14.00 ~15.00 0. 057 £0. 006 0.232 £0.010 0.246 +0. 009 0.190 +£0.011
17.00 ~ 18.00 0. 049 +0. 003 0.243 £0.014 0.257 0. 008 0.200 +0.011
22.00 ~23.00 0.054 £0.010 0.239 +£0. 002 0.261 +0. 007 0. 196 +0. 005
1:00 ~2.00 0. 055 £0. 004 0.241 £0. 009 0.263 +0.012% 0. 198 +0. 008
5:00 ~6.00 0. 051 £0. 004 0.227 £0.018 0.237 +0. 020" 0.191 +£0.017

e BA R R FRR 22 7 R BEE(P=0.05) AN MARERRZERA BEM(P<0.05),

Note. The same letter superscript means no significant difference ( P=0.05), different letter superscript means significant difference (P <0.05).

RS M SIS RSB E PR RS (v 25, n=9)
Tab.5 Comparison of physiological parameters in anesthetized and conscious Beagle dogs
. DR I 35 3 EHIE QRS Bt QT [al 3 QTef [ 48
T “:‘t Heart rate Respiratory rate Mean blood pressure QRS QT QTef
1mme points
P (bpm) (bpm) (mmHg) (s) (s) (s)
JR B , ' ‘ ) ‘
. 159.5 +17.2* 14.9 £9.8" 122.3 £4.5°¢ 0.073 £0. 004" 0.226 +0. 009" 0.310 £0. 009*
Anesthetized
L ! : I b ab I
. 88.4 +0.9” 23.7 £3.3° 112.7 £11.9° 0. 056 £0. 043 0.231 £0. 003 0.263 +0.014"
Morning
T : ! ! I !
72.7 £10. 3¢ 20.7 £3.5% 112.3+£7.2° 0. 054 £0. 005 0.238 +£0.010* 0.253 £0.012°
Afternoon
Bl : ! : b ! I
Night 75.2 £11.0° 18.5 £3.9% 103.6 £9. 4¢ 0. 054 +0. 006" 0.236 £0.012* 0.254 £0.017°

e BA R R AR TR 22 7 R BE M (P=0.05) AN MAIRERR2ERA BEME(P<0.05),

Note. The same letter superscript means no significant difference ( P=0.05), different letter superscripts means significant difference (P <0.05).

R6 REWEIYN AT (x 25, n =6)

Tab.6 Comparison of physiological parameters in the dogs before and after feeding

iy L W1 A1 5 RS QRS Bt QT [H]34] QTef A1)
Ti “"‘l Heart rate Respiratory rate Mean blood pressure QRS QT QTef
1me poinits
¥ (bpm) (bpm) (mmHg) () () ()
KT Before  70.7 £11.7 19.0+3.3 113.1+8.9 0. 054 +0. 006 0.229 +0.013 0.248 +0.019
KB After  108.9 +18.6 20.7 £2.9 109.8 £5.6 0. 055 £0.007 0.219 £0.017 0.294 +0.022 ™"

.t FORGRERLR, P <0.05, ™ FRE5RER LK, P <0.01,
Note. Compared with that before feeding,
Fif B Zh D F0 AN [5] B 18] B B 7B BR Bh 4 X+ b
7 LB B JRR R A 15 15T ] 2B 4 Bl ) 09 A B S AR
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XT HTE FEIR AS RR IR S 19 3l 0 R B 2 T
f I 2 25 T, QRS BEFI QTef [A] 3] i 3% 2B 4 | IF
WA AT T RAI

2.3

* means P <0.05 and ** means P <0.01.
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