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Effects of Propofol on Electroencephalogram in Dogs

Hwan-soo Jang, Kwang-ho Jang', Hyung-gyu Chae, Eun-ju Kwon, Jung-eun Kim,
Won-mo Kang, Maan-gee Lee* and In-ho Jang
College of Veterinary Medicine, Kyungpook National University,
*Department of Pharmacology, School of Medicine, Kyungpook National University

Abstract : The aim of this study was to cvaluate the cffects of propofol on cortical electroencephalogram
(EEQG) in scven dogs. Propofol infusion was accomplished from low concentration to high concentration
in series, and each concentration was infused lor 20 minutes(MO0: 0, M0.5:0.5, M1.0: 1.0, and M1.5:
1.5 mg/kg/min of infusion rate). EEG was recorded via needle electrode placed at Cz, which was applied
to International 10-20 system. Arterial blood pressure. blood gas analysis and ECG were also measurcd.
Hemodynamics, PaCO,, PaQ,, heart rate and respiratory rate were variable, but were not significant(p=0.03).
The power spectra of EEG in every concentration was compared with those of control (M0). The powers
at all frequencies at M1.0 and M1.5 were decreased. Especially, the powers of the frequencics over 20
Hz were significantly decreased(p<0.05). Powers at frequencies between 8 and 15Hz at M0.5 were
significantly increased(p<0.03) in response lo the painful stimuli. It was inferred that they may reflect
activity of the brain which is consciously processing the external stimuli. Like the power spectra, all the
band powers of the EEG (8 1-4, 0 4-8, « 8-13, L 13-21. BH 21-30, y 30-50, and total 1-30 Hz) were
decrcased in proportion to the increase of infusion rate at M1.0 and M1.5. Especially, decreases of SH
and y were significant(p<0.01). At M0.5, o band was significantly increased(p<0.05) among all the bands.
Seizure activities which were concide with occurrence of spike wave were shown in all dogs at MI.0

and ML.5.
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Fig 1. A dog anesthetised with propofol. It is mstalled
EEG electrodes and oxygen mask.

Fig 2. An A/D converter. This installment convert ana-
logue signal into digital signal,
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Fig 3. Changes of mean artenal pressure(MAP) in dogs
treated with propofol from low to high concentration in
series.
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Fig 4. Changes of heart ratc in dogs treated with propofol
from low to high concentration in series.

Table 1. Changes of body temperature in dogs treated with
propofol from low to high concentration in series

Levels (mg/kg/min)

No. of dogs —— 0.5 1.0 15
1 393C  391°C 387C  387°C
2 389°C  380°C  37.6C  313°C
3 388C  386°C  38.1°C  38.0°C
4 39.0°C  38.1°C  383C  37.9°C
5 388°C  381°C  37.5C  ND
6 395°C  3RAC /OC  IT6C
7 389C  ITXC  6AC  36.1C

ND = not detected

* Raw EEG : Fig 62 Zt 5=0ie tiEH ¢ raw
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Fig 5. Changes of respiratory rate in dogs treated with pro-
pofol from low o high concentration in series.

Table 2. Changes of PaCQ, in dogs treated with propofol
from low to high concentration in series

Levels (mg/kg/min)

No. of dogs — 05 1.0 15

1 53.7% 40.9 325 66
2 40.8 40.3 33.1 52.3
3 379 454 66.8 100.5
4 30.3 163 31.0 30.7
3 36.5 44 & 80.2 ND
6 24.0 203 29.1 522
7 38.1 48.3 65.3 491

ND = not detected

* = muHe X

Table 3. Changes of PaO, in dogs treated with propofol
[rom low to high concentration in series

Levels (mg/kg/min)

No- of dogs —5 05 10 5
)| 69+ 231.7 206.3 311
2 86.3 278.1 182.0 173.1
3 33.6 261.1 238.6 435
4 1539 189.6 2213 2124
5 103.9 271.7 325.1 ND
6 120.7 229.5 224.8 268.4
7 285.4 2192 280.5 250.8

ND = not detected

*=mmHg

power #°] F7ISH ™, 53] oF 8-15 Hz Aol
£.918 Z7}7} qu-ux.}(pqo 05). M1.0=F M1.59A=
ek 20 Hz ool A f28h k4o Yehgthp<0.05,
0.01). M1.52] power & 2F 10 Hz o[gellA& A
2 F9499A Zhsgen, Mo g8 9 5Hz
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Fig 6. Representative EEG recorded under the various lev-
els of propofol anesthesia in dogs. Propofol infusion was
accomplished [rom low to high concentration in series, and
each concentration was infused for 20 minutes(M0 : 0,

MO0.5 : 0.5, M1.0 : 1.0, and M1.5 : 1.5 mg/kg/min).
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Fig 7. Mean power spectrum according to the various lev-
els of propofol anesthesia in dogs. Propofol infusion was
accomplished from low to high concentration jn series, and
each concentration was infused for 20 minutes. -p<(.05
and *p<0.01, compared with control concentration(0 mg/
kg/min).

o oM E fFoAslA Hi
0.01)(Fig 7).

* Mean Power band : Bapdd 494, M0.52]
A% yE A8l ZE EE band power’F Z71E1HL
o, 53] a9 _7}\— ool Ak (p<0.05). M1.0
F ML5oNAM = AAF L2 band power7 ZHAFH L
o, Ml5e.2 %—’FE o ZAastgion, olE FolA
BHS yol Zhe Fol4de] ARTH(p<0.01). M1.5¢]
A3 MLOAE= 28 69 LY FolAdsle F&vt
AU H(p<0.05)(Fig 8).

- BA30 thet EEGe| HEt -

5} 53 TH(p<0.05-

MO0.52] 8-15Hz

Arole) frelg 7171 7 A= e A2 B
o] Y= AL ® A7IE o, tail clampingl® EZAF

H
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1 omgrkaimin
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HEER 1 smgkg/min

Log{FPower)

Deita Theta Alpha Hatal BetaH  Gamma Total
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Fig 8. Mean power band according to the various levels of
propofol anesthesia in dogs. Propofol infusion was accom-
plished from low to high concentration in series, and each
concentration was infused for 20 mimutes. -p<0.05 and
*p<0.01, compared with control concentration(0 mg/kg/min).
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Fig 9. Changes of EEG in response to pain stimuli under
the propofol anesthesia (0.5 mg/kg/min) in dogs(— :
increased powers by pain stimuli),
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Fig 10. Changes of EEG in response to pain stimuli under
the propofol anesthesia (1.0 mg/kg/min) in dogs.
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Fig 11. Changes of EEG in response to pain stimuli under
the propofol anesthesia (1.5 mg/kg/min) in dogs.
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Fig 12. EEG in dogs when seizure activity was occurred
under propofol anesthesia. A, Spike wave in dogs treated
with propofol alone. B, Spike wave in dogs treated with
propofol and pancuronium bromide(— : spike wave).
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