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Effects of dexmedetomidine on cerebral extraction ratio for oxygen and cerebrospinal fluid a-

mino acids in patients undergoing glioma resection

LI Hong-Ying, PANG Hong-Li, MAO Shan-Shan, SUN Xi-Wen. Depariment of Anesthesia, The First Affiliated Hospital of Henan Uni-
versity , Kaifeng 475000, China

Abstract: Objective To observe the effects of dexmedetomidine on cerebral extraction ratio for oxygen ( CERO2) and cerebrospinal
fluid (CSF) amino acids in patients who underwent a glioma resection. Methods A total of 60 patients who underwent a glioma resec-
tion were enrolled and divided into test group and control group using the single-blind random method, with 30 cases in each group. Af-
ter general anesthesia, the test group was given dexmedetomidine, and the control group was given an equivalent amount of normal sa-
line. The two groups were compared for hemodynamic indices (heart rate and mean arterial pressure) and CERO2 before anesthesia
(TO), during tracheal intubation (T1), during craniotomy (T2), and at the end of operation (T3) as well as levels of CSF amino
acids (inhibitory amino acid y-aminobutyric acid [ GABA] and excitatory amino acids aspartic acid [ Asp] and glutamic acid [ Glu])
before operation and at 6 h and 24 h after operation. Results  The heart rate and mean arterial pressure in the test group at T1 and T2
were significantly lower than those at TO, and they were also significantly lower than those in the control group (P <0.05). The CE-
RO2 levels in the test group at T1, T2, and T3 were significantly higher than those at TO, and they were also significantly higher than
those in the control group (P <0.05). The test group had a significantly higher level of GABA and significantly lower levels of Asp
and Glu in the CSF than the control group at 6 h and 24 h after operation (P <0.05). Conclusions Dexmedetomidine can increase
CERO2, maintain hemodynamic balance and stability, and improve CSF amino acid expression in patients who underwent a glioma re-
section, thus protecting the brain.

Key words: Dexmedetomidine; Glioma resection; Hemodynamics; Cerebrospinal fluid amino acid; CERO2

i J2 T3t 98 Y0 Bk AR O 36 O S R A RROR 5K, ER — A A TR R R A% 2R 2 51 K S R 4

ELW B JFH MR BRI H (1803037 1603082 ,1803012)
Wi B #:2019 - 07 - 15 ;&5 H #3:2019 - 09 - 29
TEF B AT BRI (1985 - ) 4, TR BRI, DT 10 - B AIIER B AR o

- 495 -



Journal of International Neurology and Neurosurgery 2019 ,46(5)

FGEDLAT 1 N BRSO, 5 B0 Bl S i
B, 0 1A Je) A ke o e A VR R 5T 7 Sk —
LA AT ORI 7 0k VAR B T R R BE AT o AR N
PR T AR R B 7 i, BB A b X K B A 4
3] U A U AR O LAY b S SR (LR
i R [vi) JBR e 24 17 P R o B G R RH O, B R
4R 24 P 7R R R R Ik B AR A RR I TR R (H 23 R
MHEAREREBKZDY . A Ik B
T PR USSR AR T, AT R E R R M R 3l
15 A Dy — B ORR B B 245 T bl A0 B R I b R
B 207 I 48 B B ( Cerebral oxygen uptake
rate , CERO, ) W it iy S e JI 9 364K B0, 2 0L S ke Jii
1005 J5 i 41 2 48 B K R AR R e Y L i e
PR TE K Bl 28 8 G2 v 0 AT BT 1, X 5%l % Ay A%
128 N D) RE IR 1 n] kS B AR T, a) A D A rp A
ZRGNMEMEEIERZ " o AW IEER 60 )
I 2 TR U B R BB, AR 2 B A SR R K E A
CERO, M fii W # B MR s . s mT .
1 ERRSE
1.1 —H®&EM

PEHL 2017 4E 2 F ~2019 4F 4 F 30 B W i BT
JEVIBR A B2 60 ], LIBE ML ¥ 4 il 36 41
XPRREH & 30 i, EIARUE: (1) A0 A bR E: 55
A7 W00 S5 98 U R R, SR AR RR s ASA A3 g T ~ I
P MEAM TR 7 %, BT MR EH. (2)
HEBR bR o < 4 09 0 T B B2 S BRI R
G WP ARG KM R RN BV L
il 45 JUE &% 2 RE ™ B A 5 A 0T ™ E e I TR OB R
s e P R e G A 2R R i R 5 AR BIF 5
FHORR I 245 W ok S0 o A s S HEBR o 491, DU 4% B | 5k
e 90 B o AT 0 81 D T o R R R R IR B
AR 55 [ RR W B 23 3 G (ASA ) 45 — R BE kL, AR
WF 9 28 5 e A8 B 2 D 2> AL
1.2 7k
12,1 pREE ok 2 R, A% )5 #L
K, R R 0 i H SUAAL 4 8K ( Bispectral in-
dex , BIS) | U3 W JEAH . P A0R 48016 Bk 20 T I
Fo o5 (1) RSS2 R 8 (LAl
I i) 25 e Ay A PR A W], [ 25 4 H20123188)0. 6
mg/ kg M FE PR Fi (VL 75 18 5 B 245 4 A3 BR A A, [
ZifEF H32022379)0.3 mg/kg 25 KJE ( [H 24 £
1 (A 5 S/ =1 - (O 7/ 3 /A~ B e (2T s 2
H20123298)3 g/ kg B i1 ( I1 95 JLIE 25l 47

MR ), B 25 5 H20113433)0. 1 mg/ kg, X5
ZHAE PR 5 S A 10 min PN AT BRI 1. O pe/ke
A AR (IR R 245 0k B A BR 28 A, B 2 o
H20130027) , % B2 0 I [m) B O 3k 4 7 5 o A 28
oK 2 HAEE 3 JE B R BORUE 4 35 R
FEAIL I T I I, A OC S RBE - IR I 12 ~
15 Y/ min, {IHE N 8 ~ 10 ml/ kg, S & KN
1.0 L/min, FEIE LEIEN 102, FFAOR Z &AL Bk 70 TR
WA 30 ~40 mmHg, (2) BRI 45 £F « 47 22 7 12 i 2%
KJE0.05 ~0.20 pg/ (kg + h) A A BT 2 £2
(B2 R (L) A BRA A, BH25fEF
H20060927)0.1 mg/ (kg - h) , 3E M A £ ke ( I
T B S 25 A BR A F), B 25 5 H20070172, #
JE:2% ~3% ), W, REHAARFLLO0.5 pg/
(kg - h) B EFFR S T4 RICKE B2 AREHO0.5 h,
X BRZH N A FE D7 vk T A R AR I K . Rl
A E BIS E X W A b J8Ue vk B E A7 ) B, fdf BIS {H
e HEAE 40 ~ 50 Z i,
1.2.2 #alik AZEITERZERNGSEEHE
TR B G 3 ml, B0 b 3, B B,
R PR AE FF A, LA v 28000 A £ 33 1 0 2 i o VAR
R [Pk = B R y - & &L T R ( Gamma - aminobutyr-
ic acid , GABA ) | 2% v PE 2 JE R K 1] & Z R ( Aspartic
acid, Asp) . & & B ( Glutamate , Glu ) ] /K ¥, i 7 &
W F b e AR YA R A O ERE ™ s i IR
A0 B R & WY AT
1.3 WRiEH

(1)2 HBRWRET(TO) EHHE R (T1)  JF /5
BFCT2) AR (T3) (9 1 3 7 2% 48 b5 (0 %
s k) K (2)2 41 TO,T1,T2 T3 B CE-
RO, 7K, SR AEH% 8l ik . 350 P4 ik Bk 56 M AE 45 1 ml,
PA o3 A A ( 5€ [ Bayer 2% ®, 856 ) 52 i 43
Br, M H Fick 23503t 5 i CERO, fi, CERO, = ( 3}
ok i 4 B - S KRR i A i) /30 ko R
x100% ; (3)2 HARR ARG 6 h AR5 24 h i /i
B A FE R ( GABA [ Asp ,Glu) K,
1.4 SHitF#aE

T A5 K0 4 A B SPSS 23. 0 ST HE 4M BT , 4k %
B (x 25) om0 k5, BB ARME « =0. 05,
2 HBR
2.1 —mHEM

2 HAPER AR AR ASA 90 S — R ORE
X, Z R EGEITFEX(P>0.05) L& 1,

- 496 -



[ B b 225 2 22 40 B 2 i 2019 4 #4642 45 4]

F1 2H-RHABLER

o K (n=30) 2+ 8848 (n =30) 1/ P

WA ( B/ 4, ) 16/14 17/13 0.067 0.795
1% (kg) 41 ~86(60.78 £6.52) 43 ~87(61.46 £6.18) 0.415 0.680
FH( %) 28 ~75(47.82 £5.70) 29 ~75(48.65 £5.46) 0.576 0.567
ASA 5%.(%)

I 13(43.33) 14(46.67)

I 17(56.67) 16(53.33) 0.067 0.795
2.2 mMiEshAhE V-4 3 ik Hs 7K P-4 T, i REAR, HLAR T x5 BZH (P <

24T, Ty WA CEEEKEKEX L, 2255 0.05), WER2 K1 -2,
LG FREL(P>0.05) ;i LKA T, T, L5,

R2 2HAMBHAZEIEL (x=5)

A 28 31 1) %% T, T, T, T,
Kb 30 71.73 £9.06 65.03 8. 62" 64.16 +8.30° 69.94 £9.28
s 18 48 30 72.58 £8.24 78.35 £9. 83 77.29 9. 16° 70.82 +10.01
& (R /min) ¢ 0.380 5.580 5.384 0.353
P 0.705 <0.001 <0.001 0.725
Kb 30 99.67 £7.42 89.52 +8.19° 85.23 £8.47° 99.04 £9. 60
3 HE (mmHe) B8 28 30 100.41 £7.25 104.67 £8.50° 107.78 £10.93*  100.95 +10. 14
‘ 0.391 7.030 8.932 0.749
P 0.697 <0.001 <0.001 0.457

2.5 K28 T0 ik ,*P <0.05

- I 5 - Al
1207 - S 45+
! AL 1209 2 - A . AL
110 1104 40- I
£ 100- I I i E:100- i I £ TN L i
< £ i g 3. i
< 901 Z 904 & 301 e I I
== (" N, (RN (PR, B (R (R (R &) o
80 ! ------ f“‘ 'I I = 30 I' I_ _} I 25
70— 7 T 70— . : . 20— . . .
10 I 2 I3 TO Tl T2 T3 TO T1 T2 T3
Bl Ty B2 F343hk/E TS S B 3 CERO, /K-F % 1A %
2.3 CERO, Kk FE (P>0.05) ;520 T, \T, . T, iy CERO, /K-F% T,

24 T, i CERO, KPXf b, Z 5 LT X WJhs, H@ TR A (P <0.05), &3 &3,

%3 24 CERO, kFExttE (x=s,%)

B Rl ] Ty T, T, T,

R I 30 29.62 +£3.93 33.64 £4.26° 35.01 £4.07° 36.04 £4.16°
po:cei 30 30.41 £4.20 29.76 £4.68 30.63 £3.59 30.28 +4.42
t 0.752 3.358 4.421 5.198
P 0.455 0.001 <0.001 <0.001

.5 K48 T0 re4k,*P <0.05

. 497 -



Journal of International Neurology and Neurosurgery 2019 ,46(5)

2.4 HERIER
2 R HT I A W GABA | Asp | Glu /K F- X)L, 2

FEEHEEL(P>0.05); IKWAARG 6 h, R

JG 24 h BB I GABA JK & F XF IR 4, Asp . Glu
KM FX A (P <0.05), Wik4,

x4 2AMERIEBLIIE  (x x5, pmol/L)

B 2 5 ] % AAT KJE6h RG24 h
K 30 14.72 £3. 14 13.29 +3.47 14.17 £4.22
98 48 30 15.31 £3.50 9.28 +2. 44 10.51 3. 04°
GABA ' 0.687 5.178 3.854
P 0.495 <0.001 <0.001
K 30 1.17 £0.48 1.45 £0.64 1.25£0.51
98 48 30 1.23 £0.52 4.37 £0.93° 3.16 0. 68°
Asp t 0. 464 14.167 12.308
P 0.644 <0.001 <0.001
K 30 0.87 +0.41 1.12 £0.58 0.94 +0.47
a 7820 30 0.94 0. 46 3.92 £0.73° 2.81 £0.62°
Glu ' 0.622 16. 449 13.165
P 0.536 <0.001 <0.001

E. 5 AR ARAT AR, P <0.05

Wwie
i JBE S5 98 U0 Bk R Sl — Bl A B AR S H TR G R
R IR YD I AR R 2 i L
(USRI CONR @ VAN L O DA R e S OB
AR JIER R G I G SR T A R R RR R AR
D), AELIG PRI 4 1 G JRR e 28 2R 5 R e 24 12 ]
FRHEEA V) O A A R JRR B 24 4 P R e Okl
IR B % B AR T s

A7 SRR E D il Bl JRR B 24 22—, ] R R K 2
ARG BERE o2 AR KA R A0 28 00 5 R
WL R ST AR 8 B IR | B SR AR T, HLHT A 4R
RS A AR IR IS BN, 5 45 73 & S AT gl nge
T T T R Dt e A R IROIR 2, A A T R
) S JE 5 g A, e T ke 4R T S IR AE L, B 3 R
R M 225k 1, A 5 B b IR RO ORE, 42 iR
JOL 385 S, o R R v I B O R L ML
0 SR A A L AT 2 A K E B T R AR
T4 T AR 9T AL B 2 R P I fEORR PR 24
ME . AR, KB4 T, T, G5 F 3 3)
K KPR T X R4 (P <0.05) o 4278 A S8
FO WK AT 4E 557 10 3 3 A7 2 S R, AT PR AE T AR A
PR

CERO, iy Jif ¥ 22 20 Jitd AN 3h Jk 1. 4 & f2t By 5
BOR T o L, T S e fil A AR R S AR B I A
173 D Wt I 7 T AN W o S B0 ke S 20 i A 7 ) S
R S AN TR0 B A I 2 A

T, 2Rk PR O % 3 RE S, S B0 A S R
Fi 45 BURE B 3 75 8 CERO, /K SF FREN . 4 0
FOAg 5 Al W 7 % LS, CERO, RETH iR %
WL I e i 478 B 195 100, 2 e i 954 495 I I 2 2R ) D I
4R B BE 3, T AR AN B WS B AR AR .
AR KW, A T, | T, T, i} CERO, /K& F
XA (P <0.05), BB R F A7 £ 4Lk & ol 7t =
CERO, , #& 7+ i £ 41 S it , o 30 il 4 3 75 o

AR 0 R R VR B O DE M R TR R pl &
RGN T BAE R, A BE ST I T W A
RAEMR R IE 5 B WA B 1 9 0 ™ PR
BEIEAKEKER™  Asp  Glu ¥y J& 2 A7 Pk 2 FE 1R
i GABA Sy i KX #ft 2 26 45 vl o 5 400 7k ol 428 386 R
THIEX Y @ 5%& 5 R h BA g kE
Y ABFRER, R ARG 6 h RJG 24 h Y
i 45 W GABA JK - 5 F 4f B 41, Asp | Glu /K V1) F
XEHRA (P <0.05) o W1 R A A7 35 46 Wk a2 T ol 3%
TR WAL 08, BRI AR o 2 b 2L
5 A7 35 0 0K A il 4 TH A 2 I I TS T 190 2 R
Ji e 440 e 4 Ak AR 8 Glu B 7, T IR R J2 28 R
a2 B R SR, BH W S ] A B A, A
/D Glu B A7 6 2% 4 1 4 5 T T L, 2% ik % A 1k
WAL L

5 b A AT IR I T I e R I B R R
CERO, , {4 ¥ Ifil 7 30 1 2 V- K, ke 38 ki A T

i 71
RIS BBV o (LA (LR T

- 498 -



[ B b 225 2 22 40 B 2 i

2019 4 HH46 % 5 W

A AT E — A R i B ROCR , 58 T HAN T
JO7 AR X 8 CERO, e Jil 47 9 44 2 2 55 U7 1 1)

=

(1]

(2]

[3]

(7]

SR ATY R R i — R

2 % X
Frabsom , ol &, A I I0. A e 9% 45 DK TE X I B 5T R AR

HEA B g hae g [ T]. H RS0 2 &4
B2 ek 2015,42(4) :393-396.

S A&y, FA W, 5. IH B E A 58K e T
W G AT 25 2 S S R0 I R U B R IR A
B R BETR R [ ] SRR Y R 25 5 20K 2018.
27(29):3290-3293.

SRHR M, 4 T, sk, S A 28 HE UK S XU B 45 AR
AT IT B PR A AR LT ] o e R I 2 A
#,2015,35(1) :30-32.

MR A A7 SEFT K E 52 & S R B JRR A X Ik A R T Bk R
BEM@ME DFREm L] AP ES S RE,
2018,27(17) :112-114.

Ge YL, Li X, Gao JU, et al. Beneficial effects of intravenous
dexmedetomidine on cognitive function and cerebral injury fol-
lowing a carotid endarterectomy [ J ] . Exp Ther Med, 2016,
11(3):1128-1134.

Karaman Y, Abud B, Tekgul Z T , et al. Effects of dexmedeto-
midine and propofol on sedation in patients after coronary ar-
tery bypass graft surgery in a fast-track recovery room setting
[J].J Anesth,2015,29(4) :522-528.

R, d LR, WA . A 98 T WK E X AT T SR B
W XM B I R [T ] RSS2 W SR
JY 2 ,2019,33(1) :83-85.

BE . BEMEIT 5 A 5 K E xR R YD BR R
i A M REREACUE RO e [T ] o [ R O R 5
5 ,2017,24(3) :316-318.

o B0 . 2 N S R A A R AT UK E T bk R T
XA S R T AR AR R W R R L AL R B
PRI KRR DT ] AP R A A R,
2017,26(35) :3972-3975.

[10]

[11]

[12]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

- 499 .

We ok g, BRI A SR HE K E A PR IR I X M
TR VR R o i 2 B s e [T ] i R R A B
#,2017,23(14):1910-1913.

e e R, AR, TR, AE L B UR R D IR I ORR I K S b
Ahe = X3 5N Ah BE TR RE A R K S 0T B S 09 5
[J]. A6 R 2% 28 7, 2015 ,35 (1) :19-22.

Lee JM, Lee SK, Lee SJ, et al. Comparison of remifentanil
with dexmedetomidine for monitored anaesthesia care in elderly
patients during vertebroplasty and kyphoplasty [ J ]. J Int Med
Res,2016,44(2):307-316.

R, B, RO, GF L AT K HE IR E Bk S TN IR B
RO TP AN S R N | e P e S i I e/ Nl )
W [T ] W) R0 R e R (B R L 2018, 15
(2):94-97.

Ruan L, Liu Z,Zhu Y, et al. Effects of dexmedetomidine on
postoperative cognitive dysfunction in elderly patients undergo-
ing general anesthesia : a meta-analysis[ J].J Int Med Res,
2016,44(6):1182-1190.

MEOA R , RERT , W A L. A 2 B K RE TE SUIK T R BRI
Wi FLT]. P EPEEZ,2017,12(3) :370-374.
WB,BILE, B, & AR EN THETARE
4 I s 110 <22 4 M B JFG X AR B S 0 R GE Y T R
WA R WL ZE [T T R B 25 4 gk ik, 2018, 38
(20) :2144-2149.

SR, W5, E 3L . A9 FE DK IE xR A M I i 1
WA AR [J]. A EERE,2016,32
(18):3096-3098.

BURESC, B A Y, XY A 38 6 WK 52 iy i % i A fie o
FTARBHEWAF WA Ko gm [T]. A E
2#,2015,23(20) :3027-3030.

B R, B, T O M, B b e Mg AR OR
UM I B 3 1 D) AR K VR TR R K F 1 R
)] I ZK 225 ,2018,58(9) :71-73.

Tl R, & 0 AL, S5 A S50 UK E X iR T
AR SRR WP SRR R Y S [T ]l PR RR B A e A
2014,30(7) :666-668.





