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The effect of etomidate on the cognitive function of
neonatal rats and its mechanisms*

Qing-qing Yang, Qiang Lu, Jia Liu
(Department of Pharmacy, Subei People's Hospital, Yangzhou, Jiangsu 225001, China)

Abstract: Objective To investigate the changes of short- and long-term cognitive function and nicotinic
acetylcholine receptor (nAChR) function in neonatal rats after etomidate anesthesia. Methods The 7-day-old
newborn rats were randomly divided into control group (n = 16), etomidate group (n = 16), and agonist group (n =
16), and each group was given a single intraperitoneal injection of 10 mL/kg saline, 5 mg/kg etomidate, and 5 mg/kg
etomidate plus 5 mg/kg PNU-282987, respectively. Two hours and 4 weeks after recovering from anesthesia, 8 rats
from each group were randomly selected for behavioral tests, after which the bilateral hippocampal tissues were
obtained immediately. The mRNA and protein expression of a7nAChR and acetylcholine esterase (AchE) in the
hippocampal tissues was detected via RT-qPCR and Western blot. Results Two hours after recovering from the
anesthesia, the frequency of head dipping through the holes in the hole-board test in the etomidate group was higher
than that in the control group and the agonist group (P < 0.05), while there was no significant difference in the

number of correct responses and the total response time throughout the day in the Y electric maze test among the
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three groups (P > 0.05). Four weeks after recovering from the anesthesia, there was no significant difference in the

frequency of head dipping through the holes in the hole-board test, and the number of correct responses and the total

response time throughout the day in the Y electric maze test among the three groups (P > 0.05). Two hours after

recovering from anesthesia, the mRNA expression of a7nAChR in hippocampus of etomidate group was lower than

that of control group and agonist group (P < 0.05), while the mRNA and protein expression of AChE in hippocampus

of etomidate group was higher than that of control group and agonist group (P < 0.05). Four weeks after recovering

from the anesthesia, there were no significant differences in the relative expression of a7nAChR and AChE mRNA

and protein among the three groups (P > 0.05). Conclusions Etomidate anesthesia has no significant effect on short-

term learning and memory ability and long-term cognitive ability, but it can temporarily affect the short-term

exploration ability of neonatal rats. The mechanism may be related to the inhibition of hippocampal nAChR function.
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DB 8 em, MW, W A& a. BEINEA
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12, 1455 K R %), nAChR 2 5Lk L Fh 32
R R R, HEAMERIPER. A4
SEUIAIE 5 A B, D00 e S R B T S UK A R T
REI, UESE S5 T4 1 nACKR AR 3 ALA XK.
a7nAChR J& nAChR i A1 2 — | @ 33k T 5 A
KRR, S50 %5 TR S S i ) w8
P . AR ST R, BT R P B BB A AE
a7nAChR S H K1k . nAChRACIIZ AL S, M
SN fE T R O ARG R A o TnAChR
Bl PNU-282987 T- i), #iE K EURERIERESS 2 h,

- 61 -



P R A 2R $31 &
SARIEBREEZH Fu i, 1 350 20 1 A S 06 % R vk B in Y-maze in male rats[J]. J Exp Neurosci, 2018, 12:

Jn, a7nAChR mRNA 1 2 1 # xF % ik & J+ &
AChE mRNA FIE FHAH XS SRR TR 10 RR IR e
4 JA TR AR S8 Y L 2K SC 5 & a7nAChR . AChE
mRNA FEE A X 263k B JC i B ARk, R RFEIk
iy % S XE B A K B R R AR 1 1) — i s, ml BE 2
3 S A 6 T n AChR S ESZ IR,

£l WU ¢ 12 SN Y N L) R L0 BT e R TR v
AE 7 AN AT BE ) TR B R e, B AT — e MR
B R FOE IR RGE DT, FIie S 5 nAChR J)
HEA . TEGE— D08 PR I AR T DK TR 22 58 2 A5
il 38 o Al 53 5 6B A KRR AR R e ) 7 A
S, Ayl PR A FH DK R RIS (L Ie 2%

o

=

% X ko

[1] MCCANN M E, de GRAAFF J C, DORRIS L, et al
Neurodevelopmental outcome at 5 years of age after general
anaesthesia or awake-regional anaesthesia in infancy (GAS): an
international, multicentre, randomised, controlled equivalence
trial[J]. Lancet, 2019, 393(10172): 664-677.

[2] CABRERA O H, GULVEZAN T, SYMMES B, et al. Sex

differences in neurodevelopmental abnormalities caused by early-

life anaesthesia exposure: a narrative review[J]. Br J Anaesth,

2020, 124(3): e81-¢91.

[3] HU Y, YANG X Y, ZHANG J H. Etomidate plus fentanyl for

anesthesia in pediatric strabotomy[J]. Med Hypotheses, 2020,

140: 109666.

[4] YU X L, XIE Y F. Effect of dexmedetomidine combined with

etomidate on IL-17A and S-100B expression levels in rats with

postoperative cognitive dysfunction[J]. Exp Ther Med, 2020,

20(6): 275.

[5] LI D L, CHEN M M, MENG T, et al. Hippocampal microglial

activation triggers a neurotoxic-specific astrocyte response and

mediates etomidate-induced long-term synaptic inhibition[J]. J

Neuroinflammation, 2020, 17(1): 109.

UKL, BIGENE, MRS, . 253U b s I A Sl 5

[6) 1% A5 280 e A (], v TR DR 25 B 2 SR 9T 2%, 2004, 9(9):

1069-1072.

FEYISSA D D, AHER Y D, ENGIDAWORK E, et al. Individual

(6]

[71
differences in male rats in a behavioral test battery: a multivariate
statistical approach[J]. Front Behav Neurosci, 2017, 11: 26.

[8] FAMITAFRESHI H, KARIMIAN M. Assessment of improvement

in oxidative stress indices with resocialization in memory retrieval

62

1179069518820323.

[91 ZHANG Y, NAGURO I, HERR A E. In situ single-cell western
blot on adherent cell culture[J]. Angew Chem Int Ed Engl, 2019,
58(39): 13929-13934.

[10] LEE J M, MIN G, KEUM B, et al. Using ectomidate and

midazolam for screening colonoscopies results in more stable

hemodynamic responses in patients of all ages[J]. Gut Liver,

2019, 13(6): 649-657.

RSE, WA, ARV, 55 | ARFEIRIRIC 5 A SR FEIRIE XS B ARG

AGEE TR LBl 2 SR S RE R M (], 1 R A R

=&, 2019, 47(9): 991-993.

KR, B3, L RTINS B A7 BB S R R B S

S A LI AT 5 B DA R K R A R [0, o ) T A A A e A

2019, 29(18): 2237-2239.

BARAY, EMZL, Bk . N [RI 250 RIS w5 i £ REECR: |

A G RSN BN EN T RE R 2 M (7). b S 24, 2020, 42(10):

1530-1533.

HAE, 53, R ARFE IR 2 AR B B T R TR

S A I IR B B B Y R e (3. I T A A 6 A AR

2019, 29(18): 2237-2239.

HOSKIN J L, AL-HASAN Y, SABBAGH M N. Nicotinic

[11]

[12]

[13]

[14]

[15]
acetylcholine receptor agonists for the treatment of Alzheimer's
dementia: An update[J]. Nicotine Tob Res, 2019, 21(3): 370-376.
SOUZA C M, do AMARAL C L, SOUZA S C, et al. JAK2/
STAT3 pathway is required for a7nAChR-dependent expression
of POMC and AGRP neuropeptides in male mice[J]. Cell
Physiol Biochem, 2019, 53(4): 701-712.

ZEELHE, RS, X AR R X DR SR 24 2 T e
AR SRR IR W], RS 5 R 0T, 2020,
25(1): 18-24.

WANG HY, PEI Z, LEE K C, et al. PTI-125 reduces biomarkers

[16]

[17]

[18]
of Alzheimer's disease in patients[J]. J Prev Alzheimers Dis,
2020, 7(4): 256-264.

REN J M, ZHANG S L, WANG X L, et al. Expression levels of

the a7 nicotinic acetylcholine receptor in the brains of patients

[19]

with Alzheimer's disease and their effect on synaptic proteins in
SH-SY5Y cells[J]. Mol Med Rep, 2020, 22(3): 2063-2075.
(FEFF i)

A5 AR BT, R, X ARFEPKERRT AR K BRI
HE (1952 1) e FEHL I 5 (0], o B B4R B A4 %5k, 2021, 31(24):
58-62.

Cite this article as: YANG Q Q, LU Q, LIU J. The effect of
etomidate on the cognitive function of neonatal rats and its
mechanisms[J]. China Journal of Modern Medicine, 2021, 31(24):
58-62.



