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Abstract : Non-human primates are widely used for experimental animal and raised as companion animal in Korea. To
establish the electrocadiogram (ECG) of non-human primates that are domestically raised, the author méasured bipolar limb
leads and augmented unipolar limb leads, after tiletamine/zolazepam (TZ) injection as sedative agents “The amplitudes of
P, Q, R, S and T wave and duration time of P wave, QRS complex, PR and QT interval in each lead of ECG were evaluated
in 7 non-human primates at 15 minutes after TZ injection, respectively. The amplitude of P wave in L, II, 1II, aVR, aVL
and aVF leads revealed 0.06+ 0.05, 0.14+ 0.05, 0.1 0.05, -0.11%0.06, -0.04+ 0.04 and 0.12% 0.05 mV, respectively. The
amplitude of Q wave revealed -0.16%0.15, -0.23%+0.18, -0.17%£0.13, 0.16+0.13, 0.04£0.09 and -02£0.13 mV,
respectively, The amplitude of R wave revealed 0.561 0.56, 1.24+ 0.67, 0.92£0.33, -0.37£ 1.14, -0.224 0.47 and 1.12
+0.47 mV, respectively. The amplitude of S wave revealed -0.02+ 0.08, -0.04% 0.06, -0.06+0.04, 0.02£ 0.04, 0.04=0.09
and -0.04 £ 0.06 mV, respectively. The amplitude of T wave revealed -0.01£ 0.15, -0.02% 0.13, 0.01 +0.08, 0.02+0.12, 0.01
+0.11 and -0.03% 0.09 mV, respectively. The duration time of P wave revealed 0.05+ 0.01, 0.04=£0.01, 0.05£0.02, 0.05
+0.02, 0041 0.01 and 0.04%0.01 sec, respectively. The duration time of QRS complex revealed 0.051 0.02, 0.05£0.01,
0.05+ 0.01, 0.04%0.01, 0.05+0.01 and 0.05+0.01 sec, respectively. The duration time of PR interval revealed 0.08%
0.01, 0.07£0.01, 0.08% 0.03, 0.08+ 0.01, 0.08+ 0.01 and 0.08% 0.01 sec, respectively. The duration time of QT interval
revealed 0.2310.06, 0.22+0.05, 0.23+0.06, 023+ 0.06, 0.24+ 0.05 and 0.22%0.02 sec, respectively. No significant
changes were observed in the amplitude of P and T waves. The amplitude of QRS complex in ketamine group was higher
than that of TZ group. However, no significant changes were observed in both intra-group and inter-group. There were no
significant changes in the duration time of P wave, QRS complex and PR interval obtained from both groups. Also, the
duration time of QT interval in TZ group was significantly longer at 30 min.(P<0.05) than that of 10 minutes after injection.
However, significant difference was not found between two groups. The mean cardiac electric axis in ketamine group tended
to decrease until 30 min. after injection and then gradually increase. However, mean cardiac electric axis of TZ group was
increased until 30 min. after injection and then decreased. But significant differences were not observed between groups.
These results suggest that the ECG pattern after TZ injection to non-human primates reared in korea was established. It
was also considered that the injection of ketamine and TZ didn't significantly affect on ECG pattern of the non-human primates.
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Fig 1. Electrode placement for ECG studies.
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Fig 2. Bipolar limb lead obtained from a sedated monkey (All
leads are recorded at 50 mm/sec and 1 cm =1 mV).

2 0.12+0.05 mVelSlth.

Qite] Y= I II, MM, aVR, aVL @ aVFH=olA 2zt
7+ -0.16£0.15, -0.23+0.18, -0.171£0.13, 0.16£0.13, 0.04
+0.09 € -0.2+0.13 mVo|ATh

R¥}9] 9= 1, IL OI aVR, aVL % aVFF%olA z+
7+ 0.56+0.56, 1.24+0.67, 0.92+0.33, -0.37+1.14, -0.22

Table 1. The amplitude in ECG of monkeys

Fig 3. Augmented uhipolar limb lead obtained from a sedated
monkey (All leads are recorded at 50 mm/sec and 1 cm =1 mV).

+047 2 1.1240.47 mvelith.

Szte] M= I I, I, aVR, aVL 2 aVEREolA zhzt
-0.022£0.08, -0.04+0.06, -0.06+£0.04, 0.021£0.04, 0.04+
0.09 2 -0.04+0.06 mve|3ltt.

T} A= I, I, IO, aVR, aVL 2 aVEf=olA zHzt
0.01+0.15, -0.02+0.13, 0.01£0.08, 0.02+0.12, 0.01*
0.11 2 -0.03£0.09 mVe]3it}.

7} 5189 A&A1ZHTable 2). 65 FEolA B 7t 3

I I I aVR aVL aVF
P Mean®=SD 0.06%0.05 0.14+0.05 0.100.05 -0.11£0.06 -0.04+0.04 0.12£0.05
Range 0.00-0.10 0.10-0.20 0.02-0.15 -0.20--0.05 -0.05-0.05 0.06-0.2
Mean=®SD -0.16+0.15 -0.23£0.18 -0.17£0.13 0.16£0.13 0.04+0.09 -0.2£0.13
Q Range -0.40-0.0 -0.60--0.10 -0.30-0.05 0.05-0.40 -0.1-0.15 -0.4-0.0
v R Meant SD 0.56+0.56 1.241£0.67 0.92+0.33 -0.37+1.14 -0.22+0.47 1.12£047
Range 0.00-1.7 0.80-2.60 0.35-1.30 -2.40-1.00 -0.6-0.6 0.65-2.0
Meant SD -0.02£0.08 -0.04£0.06 -0.06+0.04 0.02£0.04 0.04£0.09 -0.0410.06
> Range -0.20-0.05 -0.10-0.05 -0.10-0.00 -0.05-0.05 -0.1-0.2 -0.1-0.05
Meant SD -0.01+0.15 -0.02%£0.13 0.01+0.08 0.02+0.12 0.01£0.11 -0.03+0.09
Range -0.30-0.15 -0.20-0.20 -0.10-0.13 -0.15-0.20 -0.2-0.1 -0.2-0.1
Table 2. The duration time in ECG of monkeys
1 Hi I aVR aVL aVF
p Mean+ SD 0.05%£0.01 0.04£0.01 0.05+0.02 0.05£0.02 0.04+0.01 0.04£0.01
Range 0.03-0.06 0.03-0.06 0.03-0.08 0.04-0.08 0.04-0.06 0.04-0.06
Mean+=SD 0.05%£0.02 0.05+0.01 0.05+£0.01 0.04£0.01 0.05£0.01 0.05+0.01
D‘:irf:ltion QRS Range 0.02-0.06 0.03-0.06 0.03-0.06 0.03-0.06 0.03-0.06 0.03-0.06
(sec) PR Mean=SD 0.08+0.01 0.07£0.01 0.08£0.03 0.08+0.01 0.08+0.01 0.08£0.01
Range 0.06-0.1 0.06-0.08 0.06-0.12 0.07-0.1 0.07-0.09 0.06-0.1
oT Mean*SD 0.23%+0.06 0.22+0.05 0.23£0.06 0.23£0.06 0.2410.05 0.221+0.02
Range 0.18-0.34 0.18-0.34 0.17-0.34 0.16-0.34 0.21-0.34 0.2-0.26
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Table 3. The mean cardiac electric axis: of monkeys

No. Axis(®)

1 41

2 77

3 59

4 73

5 82

6 76

7 102

Mean®:D 72.9%19.0

Range 41~102
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Fig 4. The change of amplitude of P wave with time relapse
in TZ and ketamine group.
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Fig 5. The change of amplitude of QRS complex with time
relapse in TZ and ketamine group.
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Fig 6. The change of amplitude of T wave with time relapse
in TZ and ketamine group.
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Fig 7. The change of duration time of P wave with time
relapse in TZ and ketamine group.
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Fig 8. The change of duration time of QRS complex with
time relapse in TZ and ketamine group.
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Fig 9. The change of duration time of PR interval with time
relapse in TZ and ketamine group.
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Fig 10. The change of duration time of QT interval with time
relapse in TZ and ketamine group.
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Fig 11. The change of difference of mean cardiac electric axis
with time relapse in TZ and ketamine group.
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1. Pe]l AQE I I, U, aVR, aVL 2 aVESEoA

ZFzt 0.06£0.05, 0.14+0.05, 0.1+0.05, -0.11+0.06, -0.04
+0.04 2 o12+005mvomiu} .

2. Q79 A9E I I I, aVR, aVL 2 aVEREA
Z+z} -0.16+0.15, -0.2310.18, -0.17+0.13, 016+013

0.04£0.09 ¥ -0.24+0.13 mVe|AT}.

3. R¥9] AQE I, 11, I, aVR, aVL 2 aVES-Eol|A]
7zt 0.56+0.56, 1241067, 092+033, -037+1.14, -
0224047 2 11242047 Volith.
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5. T A9e I I, I, aVR, aVL % aVESZoA
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0.01£0.11 2 -0.03%£0.09 mVelglth

6. Pute] X[&AI7= I I, IO, aVR, aVL ¥ aVFSZ9
A Zkzh 0.05+0.01, 0.04+0.01, 0.05+£0.02, 0.05£0.02,
0.04+0.01 2 0.0420.01 seco] AT}

7. QRS complex®] AEAIZHE 1, I, 1, aVR, aVL %
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+0.01, 0.05£0.01 ¥ 0.05£0.01 secol At}

8. PR7FE 9] X|&AIZkE 1) 10, 10, aVR, aVL ¥ aVF
=oA Z+zb 0.08+001, 0.07+0.01, 0.08+£0.03, 0.08+
0.01, 0.08+0.01 2 0.08%0.01 seco] ATt

9. QTHE9] A&A)ZHe 1, I, I, aVR, aVL 2 aVFf
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0.06, 0.24+0.05 ¥ 0.22+0.02 seco]UT}.

10. SFE o F9] A|Zke] H 3ol mE put E THR] A
e F & BRI 5% st A=A easkth e
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Egont, 2 2 2748 fode JAHA St
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AP<005) UERIOW, 27 Felde QEA ettt

12. O Fof 39| AJ7be]] WE ketaminew] Hd 7]
Z2 ketamine ¥ ¥ 108K} 302 0] 7HAE R}
10249 frAl FE02 S7HEE 228 Yepiith TZ
=9 HF A& TZ T4 F 108HT} 3027 S+
Holthy}t zA4dte 2748 JepioY, & & EFoX &
U 2 27 fode A st

olde) ZAE FFS B W B ApolA FuelM A
H2 e 95015 e 3 TZ Fo Fo| AAxAo]
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