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Tab.1 Effect of acute exposure to sevoflurane(Sev) and isoflurane(Ilso) on latency of juvenile SD rats
Latency/s
Group n
d1 d2 d3 d4 d5

Normal control 30 214 +97 136 +67 877 +38 95 +37 88 £30
Sev 24 374 £100 " 343 +106 " 260 +84 " 288 +119” 200 +65°
Iso 25 386 +78~ 317 101~ 316 +91~ 288 +119~ 184 +42~
Sev + Mus 25 317 +88~ 254 +93~° 267 £126~ 194 +74~ 100 +32~
Sev +Bic 25 383 £54° 314 +106 260 +64 " 215 +90° 128 +64~
Iso + Mus 25 335 £53~° 254 +91° 206 +37° 146 £43~ 129 +24°
Iso + Bic 26 350 111~ 262 +94° 278 +68 " 201 +54~° 134 +76"

Seven-day-old rats were ip administered muscimol(Mus) 1 mg-kg ~' or bicuculline(Bis) 8 mg-kg~" 0.5 h before 3.6% Sev or 2.3% Iso
exposure. Rats were exposed to 3.6% Sev or2.3% Iso for 6 h. Latency was determined by Morris water maze test on the 21st postnatal

day. x+s. * P<0.05, compared with normal control group.

.

Fig.1 Effect of acute exposure to Sev or Iso on GABA-A receptor o1 expression of CA3 hippocampus from post-
natal rats of 21 days old ( DAB staining x400). See Tab. 1 for the treatment. A. normal control group; B: Sev group; C: Iso
group; D: Sev +Mus group; E. Sev +Bic group; F: Iso + Mus group; G: Iso +Bic group.
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Fig.2 Effect of acute exposure to Sev or Iso on
GABA-A receptor 1 mRNA expression of hippocam-
pus CA3 from postnatal rats of 21 days old by
RT-PCR. See Tab. 1 for the treatment. Lane 1. Sev + Mus
group; lane 2. Sev + Bic group; lane 3. Sev group; lane 4.
normal control group; lane 5. Iso group; lane 6. Iso + Bic group;
lane 7. Iso + Mus group. M:marker.
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Fig. 3 Effect of acute exposure to Sev or Iso on
GABA-A receptor ol protein expression of CA3 on
postnatal rats of 21 days old by Western blotting. See
Tab. 1 for the treatment. Lane 1. normal control group; lane 2. Sev
group; lane 3. Iso group; lane 4. Sev +Mus group; lane 5. Sev +
Bic group; lane 6. Iso + Mus group; lane 7 Iso +Bic group.
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Fig.4 Effect of acute exposure to Sev or Iso on BDNF expression of CA3 hippocampus from postnatal rats of 21
days old ( DAB staining x400). See Tab. 1 for the treatment. A: normal control group; B: Sev group; C: Iso group; D: Sev +Mus
group; E: Sev +Bic group; F: Iso + Mus group; G: Iso +Bic group. H was the semiquantitative results of A-G. x+s, n=6. * P<0.05,
compared with normal control group.



- 136 - PEGEFE ERFRE2013 454 A% 27 5% 23 Chin J Pharmacol Toxicol, Vol 27, No 2, Apr 2013

() mRNA FIEE F ki ] B2 1k s 5 5 e 41
F, S dae + i 4] BDNF 9 mRNA FidE 5 R0k
oL R A

A
bp Marker 1 2 3 4 5 6 7

BDNF 300

B-Actin 200
100
B
12
< .
S~ N
» £ T *
w
S 3 o8f R Lo
o<
x
o -
<--
=z ¢
v 2 04r
=
n<
m
O [ > o [72] (&] [72] o
O (2 = + = +
+ > + o
s & 3 2
& R

Fig.5 Effect of acute exposure to Sev or Iso on BDNF
mRNA expression of CA3 on postnatal rats of 21 days
old by RT-PCR. See Tab.1 for the treatment. Lane 1: Iso +Mus
group; lane 2; Iso + Bic group; lane 3: Iso group; lane 4: normal
control group; lane 5. Sev group; lane 6. Sev + Bic group; lane 7.
Sev +Mus group. M :marker. B was the semiquantitative result of A.
x+s, n=6. * P<0.05, compared with normal control group.
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Fig.6 Effect of acute exposure to Sev or Iso on BDNF
protein expression of CA3 hippocampus from postna-
tal rats of 21 days old by Western blotting. See Tab.1 for
the treatment. Lane 1. Iso + Mus group; lane 2. Iso + Bic group;
lane 3. Iso group; lane 4. normal control group; lane 5. Sev
group; lane 6. Sev + Bic group; lane 7. Sev + Mus group. M.
marker. B was the semiquantitative result of A. x+s, n=6. * P<
0.05, compared with normal control group.
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Effect of acute exposure to sevoflurane and isoflurane on learning,
memory and brain derived neurotrophic factor expression
in hippocampus of juvenile SD rats

YU Zi-pu?, YOU Shan®, XU Min?, LIN Han'®, DI Mei-gin', LIAN Qing-quan'?
(1. Department of Anesthesiology, Sencond Affiliated Hospital, 2. Institute of Environmental Toxicology ,
3. Department of Environmental Medicine, Wenzhou Medical College, Wenzhou 325000, China)

Abstract. OBJECTIVE To investigate the effect and mechanism of acute neonatal exposure to sevoflurane
and isoflurane on memory and learning of juvenile SD rats. METHODS Rats of postnatal day (PND) 7 were
subjected to acute exposure to 3.6% sevoflurane or 2.3% isoflurane with mixture gas of air-oxygen for 6 h. Bicu-
culline 8 mg-kg ™' or muscimol 1 mg-kg ™" was ip administered 0.5 h pre-exposure. Morris water maze test was
carried out for the rars that survived on PND 21 before hippocampus of rats was collected for determination of
GABA-A receptor ol and brain derived neurotrophic factor (BDNF) by immunothistochemistry assay, Western
blotting and RT-PCR. RESULTS GABA-A receptor ol subunit protein and mRNA expression of pup hippocam-
pus showed no significant difference between the groups. Compared with normal control group, BDNF protein and
mRNA levels significantly decreased by 13% and 25% in sevoflurane and isoflurane groups and by 23% and 21%
in isoflurane group, respectively( P <0.05). Compared with sevoflurane and isoflurane groups, there were no sig-
nificant differences in BDNF protein and mRNA expression in bicuculline and muscimol groups. CONCLUSION
Sevoflurane and isoflurane can significantly inhibit memory and learning in juvenile SD rats, which can be induced
through BDNF rather than modulated by GABA-A receptor ol.

Key words : sevoflurane;isoflurane; learning disorder; receptors, GABA-A; brain derived neurotrophic factor
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