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# E HM AR % RBANL R RE R F DD AR A E A& (cerebrospinal fluid, CSF)
Tau & & 89 5 K | IERE E IR (magnetic resonance imaging, MRI) 4243 R B s f&k L4 5 K B9 47K CSF 4 18]
B b FIR TN S S R o A IR IE, i #TAMSD KR 32 R, A R B I (n=16) , &}
B4 (n=16), %4 FT# & 7d(postnatal 7th day,P7) . #7 2 14d( postnatal 14th day,P14) . #7£ 21d( postnatal
21st day,P21) 2 FIBRNKE A 2. 6% 4 6 % 2h, 5t 78 20 T 48 B B 8] RN 5 R 415 8 44K (1L/min O, +
1L/min Air)2h, B AR ZRFH, T 455 96 X (postnatal 96th day,P96) 4% )8 MRI # 47 f fa 42 4% , Ml & X
Rk DR AR K F54R, MR 4246 45 R 5, 52 Bp BL CSF, AR A 4R % 52 )5 4% 8 ELISA X 7 & 5090 5 & Kl A K
OD,s,,,, 18, KIGARE OD,5,,,,, MAF &5 Tau #9358 E, 85R L xdMRa4aL | 55028 U 5- 42 (brain volume ,BV) , £
A 4 Iy AR (left hippocampal volume, LHV) , & 4 i I 4R (right hippocampal volume , RHV) , 3 X iz K /& ( brain
length,BL) 3 2 % A& [ sF 48 BV, LHV, RHV, BL £ %] % (2.1920. 10) em’, (45.85+4.60) mm’, (46. 04 =
2.90)mm’, (15.38+0. 51) mm, 5% 20 BV,LHV,RHV,BL % %] 34 (1. 88+0. 10) cm®, (41. 54+4. 59) mm’, (43. 12+
2.70)mm’, (14. 70+0. 48) mm | , Z F B A %t 5 & L (1=-6.20,-1.88,-2.16,-2. 83,P<0.05) , =328 CSF
Tau & & KB E N[ 3FRE L H (42, 62+12. 50) ng/mL, 5 3628 % (28.93+6. 13) ng/mL] , A 453+ 5 £ 5% (1=-2.23,
P<0.05), &5 #FAMXKEL S RBANXRIZLIREEG ,CSF P Tau 89 %4 F W U A2 R ALK A 5 F B4
Tau #, Y, 3 R 2 B ARARB D, Tk A MRI N 2 4 B kAR 3 iAo 2 AL TE 43 69 T B0 4 7 A TR B LA — 52 16 R
FFEL,
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Effects of neonatal repeated inhalation of sevoflurane on hippocampal
volume and Tau in cerebrospinal fluid of adult rats

REN Juanjuan' ,LIU Zhongguang' ,JIA Zhi' LI Yandong' ,TANG Chunchun’® ,ZHU Zhaogiong’
(' Department of Anesthesiology , Affiliated Hospital of Jining Medical University , Jining 272000, China
> Guizhou Key Laboratory of Anesthesia and Organ Protection , Zunyi 563000, China )

Abstract Objective To investigate changes of hippocampal volume and Tau in cerebrospinal fluid ( CSF) of
adult rats with neonatal repeated inhalation of sevoflurane,and to confirm magnetic resonance imaging ( MRI) and CSF as
the basis for inferring the effects of sevoflurane on cognitive function. Methods 32 neonatal SD rats were randomly
divided into the experimental group (n=16) and the control group (n=16). Rats in experimental group inhalated 2. 6%
sevoflurane for 2 hours on postnatal 7th day (P7) ,P14 and P21 and rats in control group inhalated 1L/min0O,+1L/min
Air for 2 hours on the same days. After being naturally fed until adulthood, the rats underwent cranial MRI scanning on
postnatal day 96 (P96) to measure relevant indicators such as hippocampal volume. Immediately after the MRI scan-

ning, cerebrospinal fluid (CSF) was collected. Following the completion of sample collection, the OD,q,, .= values of the
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samples were measured according to the instructions of the ELISA kit. Finally,the Tau concentration was calculated based

on the 0Dy, values. Results Compared with control group , the brain volume ( BV), left hippocampal volume

(LHV) ,right hippocampal volume (RHV) ,brain length(BL)in experimental group were significantly lower (P<0. 05)
BV,LHV,RHV ,and BL in control group were 2. 19+0. 10cm’ ,45. 85+4. 60mm’ ,46. 04+2. 90mm” , 15. 38+0. S1mm,
respectively; BV, LHV ,RHV ,and BL in experimental group were 1.88+0. 10cm’ ,41. 54+4. 59mm®,43. 12+2. 70mm’
14.70+0. 48mm , respectively , the differences were statvstically significant (t=-6.20,—-1.88,-2.16,-2.83,P<0.05).
The concentration of Tau protein in cerebrospinal fluid ( CSF) was lower in the experimental group [ control group:
(42.62+12. 50) ng/mlL;experimental group: (28.93+6. 13) ng/mL] ,with a statistical difference (¢=-2.23,P<0.05).
When comparing the other indicators between the groups,no statistically significant differences were found. Conclusions
With neonatal repeated inhalation of sevoflurane,the total content of Tau in CSF of adult rats decreased , however, it can
not be considered that the abnormal phosphorylated Tau decreased. The hippocampal volume decreased in adult, which
can be considered that the MRI measurement of hippocampal volume has certain guiding significance for early diagnosis
and prevention of cognitive impairment.

Keywords : Sevoflurane ; MRI ; Hippocampal volume ; CSF
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1) 280, RREFHILAA R/ 28 A0 i 4 i I 3y &2
2L/ min , 2 J5 T SGE 10 4% K E | - 165 JRR B AR TN
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P A< B (brain length, BL) 5 &) #% K fi fili 58 i
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A 1 MRI R F & 3547 LA (w2s)

ey 18 20

Pt t P
(n=16) (n=16)

BV/em® 1.88+0. 10 2.19+0.10 -6.20 <0.001
LHV/mm® 41.54+4.59  45.85+4.60 -1.88 0. 030
RHV/mm? 43.12+2.70  46.04+2.90 -2.16  0.016
BL/mm 14.70+0. 48 15.38+0. 51 -2.83  0.007
LHL/mm 5.80+0. 23 5.85+0.35 -0.43 0. 426
RHL/mm 5.77+0.27 5.70+0. 40 0.52  0.813
BW/mm 9.10+0. 74 9.38+0.65 -0.76  0.433
LHW/mm 1.40+0. 38 1.54+0. 26 -0.74  0.380
RHW/mm 1.47+0. 32 1.67+0. 24 -1.25 0. 126

%2 WAMKEA CSF P Tau B &R A
M E 2E R (ng/mlL,x+s)

it Tau b
LI (n=8) 28.93+6. 13 19.70~37.19
AR (n=8) 42.62+12.50 23.42~54.57
t -2.23

P 0.015

TN UG A 4 B R, ) 0 L 28 B 4 [
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YIM i K CSF Rl PR35 5 3B A 2 b
A%, Ho Tau B0 2 5 8] ELISA Jrik, BaI/R %
TG ( Alzheimer's disease, AD) i3 ki N A9 Tau
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