Osaka University Knowledg

Electrocorticographic effects of acute ketamine

Title on non-human primate brains
Author(s) |Yan, Tianfang
Citation |KFRKZ, 2023, FLimX

Version Type

URL https://hdl. handle.net/11094,/92083
rights
YPOEBRWERI’H S EFMNBEMERIEEEL -
2, EXIRATEORRTDENZ/FEHLTVWE
Note ¥, EXDIHREAZ CHFLEDIZEIL. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KEDIEBLHHRTICD W
T/aE CSREI W,

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




[Format-P02]

w3 N B o B OE
Synopsis of Thesis

K4

Name Yan Tianfang

EROCRHEA | Electrocorticographic effects of acute ketamine on non-human primate brains

Title (REEICBITSERY £ 2V iRE0 R EINE ~0RE)

MYXPMEDEE

(B B9(Purpose)]
Acute blockade of glutamate N-methyl-D-aspartate receptors by ketamine induces
symptoms and electrophysiological changes similar to schizophrenia. Previous studies have shown
that ketamine elicits aberrant gamma oscillations in several cortical areas and impairs coupling
strength between the low-frequency phase and fast frequeney amplitude, which plays an important

role in integrating functional information.

(F ik &N AL (Methods/Results))

This study utilized a customized wireless electrocorticography (ECoG) recording device to collect subdural
signals from the somatosensory and primary auditery cortices in two monkeys. Ketamine was administered at
a dose of 3 mg kg™' {intramuscular} or 0.56 mg kg™' {(intravenous) to elicit brain oscillation reactions. We
analyzed the raw data using methods such as power spectral density, time—frequency spectra, and phase—amplitude
coupling (PAC). Main results. Acute ketamine triggered broadband gamma and high gamma oscillation power and
decreased lower frequencies. The effect was stronger in the primary auditory cortex than in the somatosensory
area. The coupling strength between the low phase of theta and the faster amplitude of gamma/high gamma bands
was increased by a lower dose (0.56 mg kg™ iv) and decreased with a higher dose (3 mg kg™ im) ketamine.

(¥ F&(Conclusion))
Qur results showed that in the nonhuman primate primary auditory cortex, acule ketamine administration
increased broadband gamma and high gamma-band activities while decreasing lower frequency oscillations, We
also showed that the PAC between theta phase and gamma/high gamma amplitude was increased by lower doses of
ketamine and decreased with higher doses. Our results may provide new insights into how NMDA receptor
antagonists affect neurophysiological changes. We cenclude that this study’s methods and wireless ECoG

recording can serve as a potential translational platform in preclinical and clinical studies
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