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ME : B KT RRARNEE ZREAIMF R e G R EFE A G l AR AN ERET-B
(TGF—B)/Smadi@8 %49 %, J7ik RI2020F1 A—2023 1 A 7T A EA K E ERIKE 114 4] 47 5
BrE R RBEE AR, 5 AAB.CH,HH38H], 53 v402.04.08 weg/(kg h) RizAEFFHERE,
YA 340 B BT RIIGAR, iR B ) F L AR A E RN R T R S, TGE—B, 7 Smad2 K -F , AR R B R
BEEEL, £ caAnamAEZRTABA,BARMABRAZIKTAL(P<0.05). %42%/E 10 min
(T,),C 4 AAaFe B (SpO,) & T A B4, B, C 240K 4 /& (SBP) MK T A48 (P <0.05) ; % & 8 (T,) ,B.C 4
&R (HR) (SBPAL T A 4L, C 28 SpO, & T A B4L(P <0.05), K&/ 15 min(T,),B.C A A FE o
(VAS) & F A48, Ramsay #F 4~ % T A 4L (P <0.05) ; 3 & J& 30 min(T,) , C 4L VAS #F 5 4& T A 41, Ramsay #F
SE@TAL(P<0.05); RE1dFRE3d,B.CARFF Rikdif4EE & ( MoCA)ﬂ—/\i’Jm%Aéﬂ(P<
0.05), A& 7d,B.C4 TGF—B,.Smad2 K-F4& T A4, C 4 TGF—B,.Smad2 K -F4& T B4 (P <0.05) .
MBS Rek B A FAKT AP <0.05), &t AP RFL08 ng/ (kg h)xi%%r?%?ziﬂ%#ﬁ%k&T
PERI R P REHANEFARREE, S hiishh FHRE, ARG R AHER, A E s
H KRG iNFm ot , T Ak 5 #7 % TGF—B/Smad B % R A& A %

KR - AT K AEIEE ; AeThRE ; A KET-B; Smad2 & G
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Effects of different doses of dexmedetomidine on postoperative
cognitive function and TGF-f/Smad pathway in patients
undergoing brain surgery under general anesthesia*

Ma Xiao-mei, Ma Wan, Yang Hai-yan, Yang Li
(Department of Anesthesia and Perioperative Medicine, General Hospital of Ningxia Medical University,
Yinchuan, Ningxia 750004, China)

Abstract: Objective To investigate the effects of different doses of dexmedetomidine on postoperative
cognitive function and the transforming growth factor- B (TGF- )/Smad pathway in patients undergoing
neurosurgical procedures. Methods A total of 114 patients undergoing hematoma evacuation surgery from January
2020 to January 2023 at Ningxia Medical University General Hospital were divided into three groups (A, B, and C),
with 38 patients in each group. Dexmedetomidine was administered at rates of 0.2, 0.4, and 0.8 pg/(kg-h) in groups

A, B, and C, respectively. Perioperative indicators, hemodynamics, analgesic and sedative scores, TGF-f3, and Smad2
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levels, and adverse reactions were compared among the three groups. Results The dose of propofol in group C was
lower than in groups A and B, and group B had a lower propofol dose than group A (P < 0.05). At 10 minutes after
drug administration (T,), group C had lower oxygen saturation (SpO,) than groups A and B, and groups B and C had
lower systolic blood pressure (SBP) than group A (P < 0.05). At extubation (T,), heart rate (HR) and SBP in groups B
and C were lower than in group A, and SpO, in group C was lower than in groups A and B (P < 0.05). At 15 minutes
after extubation (T,), visual analog scale (VAS) scores in groups B and C were lower than in group A, and Ramsay
scores were higher than in group A (P < 0.05). At 30 minutes after extubation (T,), VAS scores in group C were lower
than in group A, and Ramsay scores were higher than in group A (P < 0.05). On postoperative day 1 and day 3,
Montreal Cognitive Assessment (MoCA) scores in groups B and C were higher than in group A (P < 0.05). On
postoperative day 7, TGF-f, and Smad2 levels in groups B and C were lower than in group A, and TGF-f, and
Smad?2 levels in group C were lower than in group B (P < 0.05). The incidence of nausea and vomiting in group C
was lower than in group A (P < 0.05). Conclusion Intravenous administration of dexmedetomidine at a rate of 0.8
ng/(kg-h) during neurosurgical procedures significantly reduces intraoperative propofol consumption and adverse

reactions, maintains stable hemodynamics, provides effective analgesia and sedation, and improves postoperative

cognitive function. These effects may be associated with the inhibition of the TGF-B/Smad pathway.

Keywords: brain surgery; dexmedetomidine; cognitive dysfunction; transforming growth factor f; smad2
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ki SR TR — Mg i 22 SR HT DA A T fi i &
GEP i 1Y TR G R i it A5 i S s A 2 T gk
17 WG bR ARM, R 5 K ) BE B A (postoperative
cognitive dysfunction, POCD ) /2 f5 Jbk fif A J5 £ & 1
M HEZZHE ST INHIRE J) 55 07 T A2 451, 2 B WK
MESTL ICAC T T RESER AR TR IR B E R A
POCD LRI AW A2 4E B TP 5 k4 B
RN 111 =) A R A A N R I 10 1 DA S A
AEF B POCD A& A AL, Rl T AR S0 JRR e 457 BB OC
R ENBHE ARG A KL POCD. AIF BRI A
[7) 24 1y 750 5 6F S8 LR MR 30 ) 5 RS B
JCRE NI RE Y 52 0 A SR AR A7 A S4B ke
JE 4 B BRI TR AU IR S HUAGE B0 R R
P25 ), FEC R BRI RIOCR B SRR R I -
B (transforming growth factor— B, TGF-B) 15 5 i [ &
F BN Z R0 AR O AR 0 AT A0 T e R R
K E 5, Smad 2 112 TGF-B ZAK N it 1017 546 54
TR RSN AR 4 B R R v IR ]
R A SR FE K A HEAT BRI , WL AN [] 59 A G HE K
5 X AR AT D) BE L TGF- B/Smad 3 H 28 15 %6 (1) 3%
Wi, Ayl ARG T S BEHRE )

1 ARSI

R ITHR
PEHL20204F 1 H—2023 4 1 A T EERKF 8
[ B WS IA G 114 90 47 if b 35 B R H & ARG X 42

1.1

ARWFGE L6 B B B2 2 AR B 25 01 bl i R LR
NP BB S R A5
1.2 MANSHRRTRHE
12,0 shadrE OHEA P B AR F RIS 1E
@) 3 [# B B U B0 2 (American Society of Anesthe—
siologists, ASA) RN T T4 Q4R 35 ~ 55 %7
122 Hemkdng OR[N LA IR R
FRAY s @ RAT G IR 2880 ; @/ IF O A
B UIAR T R 4 @BE I T AR BE S s @ X5
B 259 7™ & i © 6 O F I AR R 2R RAIE
1.3 %Y

A FEFEKE G R BHE i 25 A BR A w4t SC
5 [ 25 YE T H20183150, AL A% : 1 mL: 100 pg) , FIFG
b (B RAEW 25 AT BRA R ikl S5 - E 25
¥ H35020368 , HLA% : 2 mL: 1 mg) , Bk W4 (VTIR L
JB 2L A BR 2 A, ki SC5 B 25 ME 5 H20153019
FUAE 3 mL: 15 mg) , 2 A i BT i 28 4 (YT 5 1 Fi
=2y B A BR 2 |, b S /2 e
H20183042, 844 : 5 mL: 10 mg) , 725 KJE (CH &
i 25 A R 534 A Al it E S S  [B/ 2 fE
H20054171, #LA% : 1 mL:50 wg) , N IA 8 (DU 1] [ Fi
250l A B T AR A R, A HE ST B 2R
H20040079 , A% : 10 mL: 0.1 g) o
1.4 SAEREBITHE

KHRES A B.CH, HH3BH ., HEA
e WD AR A AR ST wR KB E o RR BRI S
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10 min, A \ B, C ¥ 7 DL R ik 5 i A £ Lk 2,
7 fif 7 4 K 0.6 we/ (kg h) , SR J5 4F 9LL 0.2 .04 .
0.8 g/ (kgh) Z4E 5 5 7 2 F AR L5 AT 40 min. JFRIET
753 PTHE A 0.5 mg + PRIEMEC 0.5 me/kg + ATk i
B[ il 2 44 0.15 mg/kg + 775 K JE 0.2 mg/kg + 75 1A B}
1.5 mg/kg, B  BCE W AN 8 ~ 10 mUkg,
TSN 10 ~ 15 W/min, 207 70 1 Lmin, FF S
HWA I R 12, FEARCR A A A R 35 ~
45 mmHg . LA fl & 73 5 28 X B B o e 4 ~
12 mg/(kg-h) $ i HIAE , 7 ~ 12 ng/(kg-h) i I
Fii 25 K e, AR AR i il 9 2 3 2 KT 98 8 NI By
FEG 25 A JE B o 32 R M Il 15 2 A D 78 A
JE A it A B o i o

1.5 WMERIEHR

151 —MA R R S 2 (body
mass index, BMI) \ASA 732 I & . FARIEH

152  BEFARE4E4s FAREME . RREREE ., N
AW R A R PFR R ]
153 diizh A% REERT(T,) .45 25 )5 10 min

(T,) A S (T,) f0> % (heart rate, HR) | Ifil %& 1 Fl
J& (nlood oxygen saturation, Spoz) N & i (Systolic
blood pressure, SBP) .

154 HUh A ARt ERES 15 min
(Ty) 4% & J5 30 min (T,) >R HI ¥ 5 B2 40 9F 3 v
(visual analog score, VAS)MIPEAL B 5 IR AR s >R A

Ramsay FH #7730 Al 85 B3l F2 B 5 Rl RS
3d.RJE 7 d R SRR RN PE Al & SR
(Montreal cognitive assessment, MoCA ) Tt f8 & I\
ke
155  TGF-B,.Smad2 & G 48 *f £ & & Western
blotting A6 55 2% fiki 20 21 1 TGF-B, . Smad2 5 [ 4H Xt
Fik i, il i SDS-PDGE ML ¥k 5 B8 4], 4 °CF 0%
B Pl &GRSR E P01 h, B AA, D
Image Lab #F 53 #7 .
156  FRREE WEBEANR RN ALAEED,
FEAREAS [R5 0 45 7 AH 245 9 AR AN B R o
1.6 FHitEHE

BOYE 5 M ok FH SPSS 22.0 ST o iF i R
DA + bR 22 (x £ 9) Fom , LW ¢ K 0 5005 2547
B B8 A I S i 0y O 22 40 A, P LA LSD -t
o 55 5 THECTE R LA B B (% ) R, W X
K 56, W3 5 B %5 FH Bonferroni 35, 18 35 46 56 /K o=
0.017., P<0.05 K2 RA5IT 55 L,

2 #R

21 BHEBEHE—MERILE

MF 92 I 8 120 8 3, A4 114 4. 34
B VE B R AR IS  BMILASA 43 %% I b B TR
KR, & R s o 200, 25 ¥ gt
EX(P>0.05), W1,

#1 BHEBE—MEAMILE (n=38)
FARIER/M
) PRI DMt ASASRER oL, A BT
1] X*s) X+£s) CI/7m M) X*ts)

TBERA TR Jipi BRA
A4 1523 4472 £7.15 23.17 +2.08 24/14 35.49 +5.21 8 13 17
B4 18/20 45.11+7.04 23.56 +2.17 23/15 37.83+5.42 10 11 17
CH 17121 45.49 £7.18 23.81+2.24 21117 36.58 + 4.96 10 9 19
X% F18 0.499 0.111 0.844 0.510 1.927 1.164
P{H 0.779 0.895 0.433 0.775 0.150 0.281

2.2 BHBFEFAREIEFRILE
REZED-E = o NN RIE NN G NS E R V-1
B H#, G0 2, ZRB G E (P>
0.05). 34LEENIAm L, & 200, 2%
AGeit2Em L (P<0.05) ;5 A B4 AL, CHWNIAM
FEAR, 5 A M, BARIAD AR, W2,

2.3 3HEBEARERMEKMTNFELE

34 ET,. T, . T,A HR ,Sp0,.SBP H 45, %
W & BT T 25 0 0, A5 R - OAS [ B[R]
HR . Sp0,.SBP [L# , 2 R WA gL it ¢ 5 L (F =
62.351,101.964 1 83.926, ¥ P =0.000) ; @3 41 HR .
Sp0, . SBP L4 , 25 5 A7 Ge i 7% 58 3L (F =72.365

e T2 .
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&

#2 SHABREEFAREIEREE (n=38,xxs)

251 FARH ] /min JPRIERST 8] /min PIIAM F it /mg ) FE AR 52 ik [ /min
A 279.39 +7.94 301.05 + 10.86 1472.81 % 153.07 9.85+1.73

B4 277.46 +7.83 298.24 +10.29 1085.63 + 120.947 10.16 +2.14

c4l 276.07 £ 7.62 296.45 + 10.51 921.57 + 138.46"% 10.37 +2.28

F{H 1.737 1.834 159.591 0.611

P 0.181 0.165 0.000 0.545

. D5 AL, P<0.05; @5 BAH IL#, P<0.05,

59.813 Fl1 64.549, ¥4 P =0.000) , C £ T, i HR . SpO, . HR . SpO, . SBP i i [] A5 Akt 5 L A, 22 S5 A7 G it
SBP 7K VA5 A AR, C 0 T, T, I SpO, K4 “7 3 L (F =21.354 18.240 Fll 14.683, ¥4 P =0.000) .
B KRR (P <0.05) , M sh 1WA E ;@3 H  Wk3,

*3 BEBERFMESAMTENNFELE (n=38,x+s)

2H HR/(¥X/min) Sp0,/% SBP/mmHg
gl T, T T, T, T, T, T, T, T,

0 1

A4l 8229+842 73.49+847 8328+9.46 9837128 98.42+1.03 99.08 +0.63 134.26 £ 10.28 131.59+9.72  143.58 + 10.41

B4l 81.63+837 70.92+8.44 76.45+9.147 97.95+1.34 9837+1.20 98.97+0.64 13587931 124.51+9.82" 136.62+10.25"
C4l 80.94+856 70.73+9.02 72.86+8.92" 98.08+1.19 94.55+1.50"% 95.34+0.97"? 132.74+9.65 125.36+9.53" 136.73 +9.54"

. 5 AALE, P<0.05;Q5 B4 AL, P<0.05.

2.4 3HEBEARENESER. EFROAMIIEEIT  29.843 f137.462, 4 P =0.000) , B . C 41 T, Af VAS 43
SibEs PIKT A 4L, Ramsay PE4r 4 T A4 (P<0.05),C4
3L H T, T, B} VAS . Ramsay W43 e R FiT AR T, VASTFAMIE T A 41, Ramsay W4 i T A 41 (P <
J5 1 d RJG 3 d MoCA 43 Fe e, R E S % 0.05),B.CAHARE 1 d AR5 3 dif MoCA 53175 T
(97 2 48 7, 45 . O A [ B 5] 45 VAS . Ramsay . A #H (P <0.05) ;33 #H VAS . Ramsay . MoCA ¥ 43 Jifi i
MoCA ¥ 43 FL 8, 22 5w ¥ A 4 it 2% 5 L (F =24.382 ] At e 8, 22 R A geit w8 L (F =5.356
15217 F118.493, %] P =0.000) ; @3 21 VAS , Ramsay . 4.297 F139.465, 1) P=0.000) . .34,
MoCA PF 43 HL 85, 22 5 B A G it 27 3 L (F=32.189

®4 SEBEEB EHOIAMMBESLER (n=38, 47, x+s)

VAS Ramsay MoCA
A - X ‘
T, T, T, T, ENi AJE1d AJE3d
A 2.01 +0.57 2.15+0.61 1.96 + 0.60 1.89+0.58 26.63 +2.82 21.26 £2.37 23.31+241
B4 1.40 £ 0.45° 1.81 +0.86 2.34 +0.68" 2.10 +0.67 26.94 +2.75 23.59 +2.46 24.75 +2.58'
c4 1.25+041° 1.59 +0.72° 2.48 +0.89° 2.35+0.71° 26.71 +2.86 23.73+2.61° 24.91+2.61

5 AR, P<0.05,

25 3HEETGF-B,.Smad2 EHHEMKIEE B, ZRWARITEE L (F=27.384 F1128.659, 1
2% P =0.000) , @3 HARJ5 7 d i TGF-B, . Smad2 Hi *f 2

SHBE AR ARG 7 A TCF-B, . Smad2 1 K& B, 2 5 A 58 i % 2 L (F =40.826 il
FEGF ek B L, R A R BT 0y 22407, 32418, 49 P =0.000) , B C 21 TGF-B,  Smad2 & FH #fl
50 O B E] 85 TGF-B, . Smad2 M X £k &t X RIX BT AL, C4I TGF-B, .Smad2 & [ 4 X}
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i34 %

FIRBEM T BLL(P<0.05) . B34 TGF-B, . Smad2
HE VAR R IA B A ) AR Ak i 3 L 8, 2 R A 4
it 2% B X (F =30.492 F1 83.627, ¥ P =0.000) .
W5,

%5 3HBEETGF-B,.Smad2 EAHEMKAELLE
(n=38, xxs)
TGF-B, Smad2
41 - - - 5
ARl RIF7d AH RJF7d

AZl 055+0.14  0.92+0.18 039008  0.80=0.08
B4l  0.58+0.12 0.79+0.157 0.40+0.09  0.65+0.087
C4  057+0.13 0.69+0.09"% 038+0.08 049 +0.07"?

T D5 AHILE, P<0.05; @5 BAHIL#H, P<0.05.

2.6 B3HBEARKMIFR

REZ 6o TN B 023N 0193 SN L 1 e o
W, f&x* ks, Z5¥IgitEE L (P>0.05),
SHBHELL . Wk AR, &R, E5%
A E L (P<0.05), CHMEL MK & A4 R AL
TA4 (x*=0.013, P<0.017), W#6.

#=6 SHEBETRRRMEEE [n=38, #(%)]

4151 OB B K fRiE RS
A% 2(5.26) 8(21.05) 1(2.63) 7(18.42)
B4l 4(10.53) 4(10.53) 1(2.63) 2(5.26)
C#H 7(18.42) 1(2.63)" 3(7.89) 1(2.63)
X {H 3.299 6.425 1.673 6.796
PAH 0.192 0.040 0.433 0.033

TS AL, P<0.017,

3 it

POCD & AZ ZF R R, @il EFRA
RO AR G R AR R BT R
o7 4 R A S R A AN R A AT B S 3 POCD &
Ao ABRGEARIE , BRIEE T 2 RRIBE 25 W Fh 26 R IR
JiE A S s B RS VTR Y, AN [ R 2
Pyx A B2 R G LI Bh ) A R S A [
DRI A o SRR AR i T G 3 1 RR I 25 ) K 2
Pyl i, dm RO B MU A O RRE 1 R

ARFFFREER o, CAHAFIAMm AR T A B4,
B ZH T A M FH A8 F A 415 C 41 T, B HR . SpO, . SBP
KR A LB FEAG, C AL T, (T, 1} SpO, /K V- 45 B4l
P REAR s B C 41 T, B VAS PE4» #1K F A 41, Ramsay

PO T A4, CZ T, I VASTF43ME T A 41, Ramsay
WEom T AL #0108 we/(kgh) il RYEFH A 1T
A FEFC K E RE S /D P TE B FH &, PR AR BT R S0 i
Al JreE R, H B AR EUR B O . 20
WFFE R, A7 SEFERR E 1 B B0 80 B0 i 37 3
7727 45 5 ) HL A R AR A SRR E R —
A X BE BEME a2 F AR R 2RI, a2 ZARAE
TE T 11 28 5 il iy JBE 2 I B, A 96 B 0K 38 2ok 3 3 i
JEE o2 3Z A, BEAS ] 25 B L R 3R BRI, BHL VAT P
155, OB B n B R Wl R T a2
AR, RE A8 A ) A2 IR 285 A 9D DRR o B |
i A I 3L 30 1 2k st BRI E A R I B 1 2F 1
FERE AN A SE K e w5 H A RR I 245 )
FEVRFIAE A, DR mT sl 20 SRR B 375 - BT 75 24 0 ) ik
AR rRR 24 W 500 S 0 0 D At JRR T 24 i R Y
AN RN

AR R, ARG 1d.3 dE B, C 4 MoCA
BT A4, KRG 7 dik B C 41 TGF-B, . Smad2
A RIBEIT A4, C4l TGF-B, .Smad2 &
H AR Rk m KT B 4L, #/8 LL0.8 pg/(kg-h) 3 %
HEFR AL TE A R FC K E RE B IR POCD, Hal e 5 4
FEFEWRE M TCF-B, . Smad2 FIEH & . AHHFIEHR
i , POCD £ # TGF-B . Smadl , Smad3 . Smad7 7K ¥ 5
TIEH K, A POCD 5 TGF-B/Smad 55 i % 2
K PSR O & K TEES STl N . L i N = g
Ji Bz J5 A T RE T HE RS R G, 51 O BEAR 6 L 5-
P2 1 25 PN 43 W 25 LT B e AROAE A i PR - 3R Gk K
L SRS ZEEL, TCF-B Ay S 40 B 4,
ZAATE TSV M b, 2 0 40 B 2B K o1k S s
e BIN R Z I HE N F |, Smad 2 1 J& TGF-B K
AR 5 % 38 1 R o, 2 TRV AR 5 R4
M SRR P, M HUARAEAE 50 B R 3 1/ A
BET A TCF-B R A AE I, oK Fh iy o il R
WEFRUESE , A7 R FEWKAE RE 41 ] Mg RSB A - — o 55
HAE R TR HE A7 SEFERK E RE I BUGE AR JF A
T BE Y B R AT BB, A 36 HE K OE BB K U AR E
AT IR 5% 98 i PR 3% il i 28 3R 2 i 400 5 [m] i) 4
FEHLAR N 40 I F8 7 , BB N D RE . BRIl 5%
I8, AR5 ARAE SRR B 5 A SRR E 2
WCHREME o 8 I HE DU A 5% 8 K XTI ) BE Y 23
WA — B HOE , X 5 AR BT 45 R AT . X
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HE B AECOHRE X M A IR AR YA R BB R ]
A AR i A SR AR K OE L A R R R Rl
FEFEIK E NIk /> B POCD & E, 5 AR5 A7 AR M
Iz Ak .

AHFFEXT 3 AL B #EAT U, S5 R R, C
2O MR K A R AT A4, 28 2L 0.8 g/ (kgh)
R AR AT AT S FEKE BRI AN R RN R A .
I T DR RT BB A v R o A SR DK 1 N AT
8 WD AR I B A TN B 2 5 R L
U7 N S0 A P N A A IS B L7 0 B W = B
s R R A

gi F AT, i AbREAR H 2L 0.8 e/ (kgeh) 3 R 4
F5 52 T A S FE VR E mT B U AR R TN I B A
AN BN, PR FR I 30 ) R e, BRI
FER, Heete ok B E AR E N DIe, Kol ge 5
1] TGF-B/Smad i K iIEA K. AMAEAREZ
A, T AFEAS S 30 R GE 45 T g kAR I 25,
[7] 751) 2t A 5 B K X DA\ 0 g B 19 52 i) Bz AL 4TS
T B G SLR AR o
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