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[ Abstract] Objective  To investigate whether long-term exposure to inhaled sevoflurane, a volatile anesthetic,
causes abnormal activities and memory impairment related to attention-deficit/hyperactivity disorder (ADHD) in
neonatal rats. Methods On postnatal day 5 (P5), Sprague-Dawley rats were randomly assigned to two sevoflurane
subgroups and two control subgroups and underwent experimental intervention. The two sevoflurane (SEVO) subgroups
were exposed to 3% sevoflurane for 2 h and 4 h respectively, while the two control subgroups were given pure oxygen for
the same amount and duration. Behavioral tests, including open-field test (OFT), five-choice serial reaction time task (5-
CSRTT), fear-conditioning (FC) and Morris water maze (MWM), were applied to evaluate changes in cognition, memory,
anxiety and ADHD-related behavioral changes in the rats in adolescence (-P25) and in adulthood (-P65). Results In
OFT, the SEVO 2 h and SEVO 4 h subgroups displayed activity level and exploratory behaviors similar to those of the
control subgroups on P21 and P61, with no statistically significant difference identified in the data. 5-CSRTT results on
P25 and P65 indicated no statistically significant difference between the SEVO subgroups and the control subgroups in
regard to ADHD-related abnormal behaviors, including number of immature reaction, rate of correct response and
omission rate. In the FC experiment, SEVO 4 h group had a shorter freezing period and longer period of freezing latency
(P=0.029) in comparison to the control groups. The results of the MWM test showed that the escape latency period of rats
in the SEVO 4 h group was significantly prolonged on the second day and the third day, compared to the control groups
(P<0.05). The average swimming speed of SEVO groups did no exhibit any statistically significant difference on P69 or
P76. The time the SEVO 4 h group spent in the target quadrant was significantly shorter than that of the control group
(P=0.039) and percentage of distance traveled in the target quadrant was significantly reduced compared to that the
control group (P=0.048). Conclusion The findings suggest that four hours of inhaled sevoflurane exposure in neonate

rats may cause memory impairment, but does no increase risks for ADHD-related abnormal activities.
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Fig 1 The experiment protocol

The rats in the SEVO subgroups were anesthetized with 3% sevoflurane at P5 for durations of 2 and 4-hour, respectively. Multiple behavioral tests were performed in

the same rats at different postnatal ages. The first test of open-field (purple bar) was performed on P21 and repeated on P61. Fear-conditioning (blue bar) training was

conducted on P26 and tested on P27. The training of five-choice serial reaction time task (5-CSRTT) (green bar) began on P20 and lasted until P24 and the test was

conducted on P25 for the first time. Then the rats were tested again on P65. Before the second 5-CSRTT, reinforced training was conducted from P60 to P64. For Morris

water maze (yellow bar), the training was done from P66 to P68 and the test conducted on P69 for the first time and then again on P76 to evaluate long-term memory.

*The day for test; P: Postnatal.
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Fig 2 The results of open-field test on P21 (A) and P61 (B) (125:v0=9, ncr=11)

Aa, Ba: The representative traces of rats in the open-field test; Ab, Bb: Total distance traveled of rats during the test; Ac, Bc: Mean velocity of rats during the open-

field test; Ad, Bd: The time of rats stayed in the center part during the test; Ae, Be: The percentage of distance traveled of rats in the center part of the open-field during the

test. CTL: Control; Sevo: Sevoflurane.



EEl

R B LSS 72 K BRI 1) % 2 T L Sbe i) v R s 22 Bl B (4 52 211

XA A2 S E G . BREE IR AR, A
SRS R NN A A s R R N
96 ShKSE DI RE LA S = A AR A TR
2.2 FEXBRKEEELEERNRESESEH HE
HIADHDHEXAT AR R

K37 WL, SEVO 2 h. 4 hZH7EP25F1P65HF ADHDAH
KATH OB B AL, IER3E . 5t ) 5% B4 L
B, ZRTIGIEE L BRI, LR ARRIF2 h,

I 100 f =CTL group
Initiat
Initiation . SSEVO group
B o 80
g E
o 60
Premature 5
107=/0 = 40
000 £
§ & 20

- \ 4 0

3
\

A
©

A3 2h 4h
Ee
Cue
100 - =3CTL group
O=~0 . E=3SEVO group
=0 8 80
— g
= o 60
A =
o = 40
= o g
2 £ 20
00| (0590 ||0s=c0| ©

e Correct Incorrect Omission

2h 4h

4 h, N FEOEHF I RSUE IR R Z ST R
2.3 FEARKEEERERNFEEGSEHARIC
1Z 71K 20

H 47T L, 5% REZHAH 1L, SEVO2 hZH K B A4
AP {EEE LA TR AR R 22 5 e G124 . TSEVO 4h
2K A5 BRZE R B, 5 N ) 4 0, R BV IR A A K
((81.4%16.6) s vs.(35.249.6) s), ZRAH G iT¥E X
(P=0.029), #&/~¥ S 2L IZ W i 32 40

80 1 =@CTL group 15 r =@CTL group

ESEVO group ESEVO group
§ 60 % 10
2 40 3
8 20 g >
0 0
® v ® 4h

80 1 =CTL group
E3SEVO group

15 r =CTL group
B3SEVO group

(o))
(=}

10

Correct/%
[\=) b
[=} (=]
Omission/%

(=]
S

e 2h 4h

(C)
¥}
=
'S
=

3 5@5&&&@&5‘73‘1@&%5‘:3@%% ( Ngyo=9, Nep=11 )
Fig 3 The results of 5-CSRTT (nsz,6=9; ncr=11)

Single long-time exposure to sevoflurane did not change ADHD relevant behaviors of rats at P25 and P65, respectively. A: The schematic diagram of 5-CSRTT.

Premature activity was defined as the nose-poke behavior before cue light. After cue light, the behaviors of rats were divided into correct (nose-poke to the hole with cue

light), incorrect (nose-poke to the other holes without cue light) and omission (no response to the cue light); B: Numbers of premature activity of rats at adolescent age

(P25); C: Percentage of correct responses of rats at adolescent age (P25); D: Percentage of omission responses of rats at adolescent age (P25); E: Numbers of premature

activity of rats at adult age (P65); F: Percentage of correct responses of rats at adult age (P65); G: Percentage of omission responses of rats at adult age (P65).
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A: Freezing time of rats was tested on P27; B: Freezing latency time of rats

was tested on P27. * P<0.05.
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Fig 5 The results of Morris water maze (=9, ncr,=11)

A: The learning curves of training from P66 to P68 (*P<0.05, vs. CTL group); B: The representative traces of rats in water maze on P69; C: The mean swimming speed

of rats during the test at P69; D: The time of rats stayed in the target quadrant during the test on P69 (*P<0.05); E: The percentage of traveled distance in the target

quadrant during the test on P69 (*P<0.05); F: The representative traces of rats in water maze on P76; G: The mean swimming speed of rats during the test on P76; H: The

time of rats stayed in the target quadrant during the test on P76, as long-term memory after training; I: The percentage of traveled distance in the target quadrant during

the test on P76. % The target quadrant.
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