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HE. BE HTRsman Dok & 8 o473 K Bt 55 B A M B A 3 F R g ks o) e e K g B
FRFGHm, J7iE RF202257 A —2023 12 AR RATMIEGER A S F KRG ZEBF 1006, KA
B EE G AARE (n=50, FTRBFRG LS T AEFREMRMN) FoxtBA (n=50, /7RIS
KRB, WBRMAEL-TFHFHRE (MAP), & (HR)., o pgsis [FLRE (AD). 7 HF LR
% (NE) fe B (Cor) |, F £EEF [G@miE-10 (IL-10), FHEHFEEF-a (TNF-a) 8
mppiE-6 (IL-6) 1. M HEHHAKRE®REETER (MMSE) 35, F4FH RiksitE SR (MoCA). LA
PPk (VAS) 4. Ramsay Ao RRER LA AE, R HAEHL MAPF HR K-FA B E] ., 4116
FeR AR EZF (P<0.05), RJE24h, AFRLLAD, NE, Cor, IL—6F= TNF—a/R-FE 5K, IL-107KF
MoCA ##5Fr MMSE 9 8 xf JB 2L, ZFH A AT FEL (P<0.05), KE 124224 h, FFRLAVASIFH
BOAF AR, Ramsay B4 8ATRAZ, ZFHALITFEL (P<0.05), FARAFFRREMEA (744 %
1.35) pg, ARY TG (825+1.43) pg, ZFALTFENL (c=291, P=0.004), HAEFRRER
KAFWRE, ZFRATFEL (P>0.05), Hit R LrdO+47 5 KRB TAMES IR A & F Ry
ZFEEE, TEREAERTFKE, REBFREA T, L2aRRg, AFERES 2A,
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Impact of remimazolam besylate combined with sufentanil on
cognition and inflammatory factor levels in elderly patients
undergoing laparoscopic inguinal hernia surgery*

Wang Wei, Shi Jun, Wang Ying, Fan Guangjie
(Department of Anesthesiology, the First Affiliated Hospital of Anhui University of Science and
Technology, Huainan, Anhui 232007, China)

Abstract: Objective To explore the impact of remimazolam besylate combined with sufentanil for
postoperative cognitive function and inflammatory factor levels in elderly patients underwent laparoscopic inguinal
hernia surgery. Methods 100 elderly patients who underwent laparoscopic inguinal hernia surgery were selected and
included from July 2022 to December 2023. Divide into a study group (n =50, remimazolam besylate combined

with sufentanil anesthesia) and a control group (n =150, propofol combined with sufentanil anesthesia) using a
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random number table method. Compare the mean arterial pressure (MAP), heart rate (HR), plasma stress indicators
[adrenaline (AD), norepinephrine (NE) and cortisol (Cor)], serum inflammatory factors [interleukin-10 (IL-10),
tumor necrosis factor- o (TNF- a) and interleukin-6 (IL-6)], the mini mental state examination (MMSE) scale,
Montreal cognitive assessment (MoCA) scale, visual analogue scale (VAS), Ramsay sedation scale, and adverse
reactions between the two groups. Results There were differences in MAP and HR levels between the two groups
in terms of time, inter group, and interaction effects (P < 0.05). At 24 h after surgery, compared with the control
group, the study group had lower levels of AD, NE, Cor, IL-6, and TNF-a, higher levels of IL-10, MoCA and
MMSE scales, the differences were statistically significant (P < 0.05). At 12 and 24 h after surgery, compared with
the control group, the study group had lower VAS and higher Ramsay scales, the differences were statistically
significant (P < 0.05). The additional dose of sufentanil in the study group was (7.44 = 1.35) ng, which was lower
than that in the control group (8.25+ 1.43) pg, with statistical difference (r=2.91, P=0.004). There was no
difference in the incidence of adverse reactions between the two groups (P > 0.05). Conclusion Remimazolam+

sufentanil in elderly patients with laparoscopic inguinal hernia surgery can improve their cognitive function by

o531 3%

reducing inflammation and with high safety. It is worthy of clinical application.

Keywords: remimazolam besylate; propofol; sufentanil; elderly patients; laparoscopic inguinal hernia

surgery; inflammatory factors; postoperative cognitive function; stress indicators
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PTG BRZ, 2% 5061, WL AR — ROk
B, EREGEHFEL (P>005), HAWILE.
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Table 1 Comparison of general data between the two groups
R B1(%) ASA 539 Bil(%)
2151 A1 IREFRHY (kg/m®)
5 & I 9% %%

5540 (n = 50) 67.89+6.94 44(88.00) 6(12.00) 23.22+3.76 8(16.00) 42(84.00)
X HEZH (n = 50) 68.22+7.13 45(90.00) 5(10.00) 23.84+4.01 5(10.00) 45(90.00)
tx{H. 0.24 0.10 0.80" 0.80

P 0.815 0.749 0.427 0.372
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Hs AT AZGYUA L . AT EA B B e B
Pl eEHtFES . 2022-KY-201-001.

1.2 FHik

121 JREEAIES AEE, HAAarARAE,
Kz I g FEL XA 48 X0 (electroencephalogram bispectral
index, BIS) ZZLAHOL, 1 RRAHAEL .

122 xRk RREEE S 0.4 weke
FFAFRJE . 1.00 ~ 2.00 mgrkg PN 1015 mg/kg I Faf
WEs:, AR EA3 minfg, BAEFETHME
R, HiFKIE 0.1~02 we/ (kgemin) + A By 4 ~
8mg/ (kg+h) ZETELEFRFIRRME, (5] W7 bk v S Tl ity
PEEE3 ~ 5 mg QEFREAILRY , FARZE T 15 ~ 30 min, Y
THBINET IS RIES ~ 10 wg.

123 FFSLALREET k fEXT BRAL SRR L, A
R TR Fs S e AU A, BRI SN, R
VE R B R i Th £ 6 mg/ (kg-h) 2B H B K
(4525 A1 <3 min) , Bl 5 &0 KA 95 0.4 welke &F 5F
KB M 0.15 me/kg I BT il 22 46, R I 4 5 309 A1),
i UK 2R R B R B e 1~ 3 mg/ (kgrh) +0.1~
0.2 pg/ (kgemin) %5 KJE (M40 8 5 A A AR 1E Al
BISSEMH L, L6 5 I AE R M 45 25500 ), [a] BT
B KT BT Y P 4 3 ~ 5 mg ZEFRAILRS , FARZE AR
15 ~ 30 min, HIFEINEFSSRIES ~ 10 pg.

124 FABSR PAHBEREERITE .
ARG T AR DR 22, B A Tl 2.0 pg/kg &7 7%
KJE . 100 mg FELIESFIR S 20 mg M hr vl Byt X
PEATAE B

1.3 WEER

1310 i hFAE A idsET, URMET) . T,
OB IR ) . T, (FoRIE) AT, ORE) WA, W
1B H Bk (mean arterial pressure, MAP) F
L% (heart rate, HR),

132 i ROEE T TARFMAR 24 h, RELE
k3 mL, A3 500 t/min B0 15 min, B EERUS
SR TR 36 £ 922 W B 3230, 3000 2 1L ¥ 1 40 LAY 3R -10
(interleukin—-10, TL.-10) Mo i £ -6
(interleukin-6, IL-6) A1 IRFEH - (tumor
necrosis factor—a, TNF-a) 7K,

133 dif midtdeir FARBIAARG 24 h, RER

H kI 3 mL, HUEE, A3 500 r/min #5015 min, HX
VSRR, SRIREHR e B, I T LR
% (adrenaline, AD). ZH 'S g% (norepineph -
rine, NE) FlEZJFEE (cortisol, Cor) 7KF.

134 AEiksPie TARATAARIE24h, R
S8 IR A E FE (mini mental state examination,
MMSE)  #1 5¢ £ 2R G0 A1 3 Al i 3% (Montreal
cognitive assessment, MoCA) TF 4L 8 #F I\ T 6k .
MoCA B4 30 73, <2650 JIA IS ¥ 5 MMSE 70
H3055, <2745 MINAIRH

135 A&l FTARE2, 12M24h, R
FHAL BB LPE 433 (visual analogue scale, VAS) P
ARG PIRAEN . B R 1043, fH5r8e, 5
T,

13.6  ARGHAHFER FTARIFE2, 12M24h, RH
Ramsay B4, IR HFZCR . S0 H1~6
gy, P, BRI

137  REZGa it IDRMARETISRE
B,
138 AR AfE. BONKH: | FEEE, SkE

P A1 ) e 50 55
1.4 SitERE

K HISPSS 22.0 Geit 2= 8 oy Al gt o T BERt
FIEE 2 i (vxs) TR, M AT FEAR
RS, AL FE A TR REAS R g, A0 SR R
FHEG W E T 25007, THERLE (%) FoR,
BAT XK, P<0.05 HESAGITHE X,

ZHR

P4 B MR 3 1 FAEFR L
I A E MAP AT HR /K- HA 41fR] B[R] RISE B
BN 225, WFFEALT, AT, I 55 A MAP A HR ZKF- B i
mTEATIRA, ZRHSI¥E L (P<0.05) .
k2,
2.2 WAREMBRHIEIRLE

PIZHE E R 24 h AD ., NE fil Cor ZKF-5 AR 7+
B, (PR AR TR, ZRAGFE L
(P<0.05), W3,
2.3 WHABREMFRERTKEE
P HBFH ARG 24 h IL-10, IL—-6 Al TNF-o 7K -4

2

2.1
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Table 2 Comparison of hemodynamic index between the two groups (x + s)
MAP/mmHg HR/(YX/min)

215

TO Tl T2 TO Tl T2 T3
WoEdl(n=50) 87.62+10.13  84.37+9.41  77.94+10.35  81.48+8.65  78.05+12.54  75.66+12.23  73.12+13.57  72.55+12.41
WIHE4 (n=50)  89.65+12.84  67.52+10.35  70.82+10.75  80.93+9.76  77.84+10.53  68.24+9.71 66.35+9.42  66.86+9.68
F il s EL 54.37/0.000 46.52/0.000
Jpe) -} 37.04/0.000 22.71/0.000
F /P QF_{E 41.88/0.000 30.65/0.000

*3 WHBEMBMHIERILE (ngll, x+5s)
Table 3 Comparison of serum stress indexes between the two groups  (ug/L, x+s)
AD NE Cor
éﬂ%l‘l ARV ~, ~, N M2 -,
Rl RJ5 24 h RJF 24 h Nl RJ5 24 h

W54 (n = 50) 88.95+11.54 95.44+9.13" 334.92+21.73 363.84+23.17" 234.96+14.72 241.95+10.11°
X HEEH (n = 50) 88.17+10.93 113.87+12.56" 335.41+22.15 398.77+24.21° 234.22+14.54 276.54+11.78"
{8 0.35 8.39 7.37 0.25 15.76
P{E 0.728 0.000 0.911 0.000 0.801 0.000

e rSRIYARTTIE, Z2RAGFEY (P<0.05),

ARHFTTFE, (HAFFELL IL-6 F TNF-o 7K F B 845 T
MR, TL-10 KB s FXT IR, ZRH g2
HEY (P<0.05), W4,
2.4 MABRERFNAINEELLE

W4 AR5 24 h MoCA E43H1 MMSE P43 8 A
AT RRAC, (ERFSR A B TR, 2R A5
B (P<0.05), LS,
25 MWHEBEREEBEERLE

WL B AR5 12 7124 h i VAS BF43 B 8 5 TR
HI, HBF5EA VAS TP B AR X 4L, =530
Giit#E L (P<0.05), W6,

2.6 FWHBERGEBHFURILER

P4 & R S5 12 F1 24 h Ramsay V43 B & & T
AR, [HF5E 4 Ramsay W50 B o @ F X B4, 2
SWAE G ER L (P<0.05), W7,
2.7 WHEBERBELEMELRE

W ALET 25 KIEB RN (7.4421.35) pe, W
ST XFIRAN) (825+143) wg, ZRAGIH ¥R
X (t=291, P=0.004).
28 WHBEIARRMNAEAERILE

W FEA RN EAERILE, 2RISR
X (P>0.05) . WS,

x4 WMABEMBFIREERTFKRELRE (ngl, x+s)

Table 4 Comparison of serum inflammatory factor levels between the two groups (ng/L, x+ )
1L-10 1L-6 TNF-a
gﬂ%u N, 22 S, S, 2. S, N, 22 N,
A AR5 24 h A RG24 h AH ARJF24 h

W54 (n = 50) 4.28+1.15 17.55+1.62" 3.86+0.94 16.35+2.74 4.58+1.17 8.46+2.04"
XFHRZH (n = 50) 4.34+1.22 10.73+2.24 3.87+0.91 32.53+5.07" 4.52+1.08 17.73+2.93"
fE 0.25 17.45 19.85 0.27 18.36
PAH 0.801 0.000 0.957 0.000 0.790 0.000

e THARATNE, 2RAEHEIEE L (P<0.05),
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#x5 MWMABRERFTIANINEELLE (49, v+s)
Table 5 Comparison of postoperative cognitive function between the two groups  (points, x+s)

MoCA MMSE 143
21531 - N o 5
ARHif RJ5 24h NGl ARJ5 24 h
524l (n = 50) 26.62+1.14 23.75+1.24 27.55+1.03 24.55+2.32°
XFHEAL (n = 50) 26.53+1.11 20.28+1.08" 27.57+1.09 22.59+2.07"
tfH 0.40 14.92 0.09 4.46
P1E 0.690 0.000 0.925 0.000

TE: TOARANILE, ZRAqitFE (P<0.05),

*6 MABERFVASIESLLE (4, x+s)
Table 6 Comparison of postoperative VAS between the two groups  (points, x+s)

215 ARJ52h ARJF12h RJG24h
W54 (n = 50) 3.01+0.42 4.0120.88" 3.68+0.62"%
X HEEH (n = 50) 3.100.53 4.79+0.71" 4.09+0.75"%
fE 0.94 4.88 2.98
PE 0.349 0.000 0.004

W 1) SARFE2hEE, 2RA5TFEY (P<0.05); 2) SRF 120, 25305113 (P<0.05),

R7 WAHAEEARERamsayiEatbiR (4, x+s)
Table 7 Comparison of postoperative Ramsay scale between the two groups  (points, x )

205 ARJG2h ARJF12h RG24 h
WF5E4H (n = 50) 1.93+0.54 2.65+0.38" 2.36+0.53"%
KPR (n = 50) 1.88+0.61 2.22+0.31" 1.94+0.46"%
ol 0.43 6.20 423
PAi 0.665 0.000 0.000

e 1) SARFE2h g, 28522 (P<0.05); 2) 5ARF 120, 25051128 X (P<0.05),

®8 MABEFARRNEERILE H1(%)
Table 8 Comparison of incidence of adverse reactions between the two groups n (%)

2571 LK g K& I 3 ) BBy SRR

WH5E4 (n = 50) 3(6.00) 2(4.00) 3(6.00) 0(0.00) 0(0.00) 8(16.00)

XHRZH (n = 50) 2(4.00) 0(0.00) 1(2.00) 1(2.00) 2(4.00) 6(12.00)

X1E 0.33

PiH 0.564

3 e BAPRAE GIRETT TR, HEGIFEREE, SN
M52 9122 , XFFPARFUBRBEA RSN %, FE T ARBIA

31 ZEBETERREERAMFREKREZGY
HIIE RTESR RSO A A AR AR BE 2 B T AR IR AT POCD S

RN, AP BB AR A B TAREER W IR RAE, R | A
WL, BOREASH QG VIR SIS, (1 BT AR, WS GEEeR, RIGRET
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POCD Wy &AM AR, AR, J2RREE
255 1R AR TIRE . BT 25 B AR R AL
WRAF, B JCH MR ORT O 48 R GeRg ma /NS
B, U ) ) e A B R A R AP R RRIRRCR,,
BG5S WA AL AR A A
I, TS A RRBEL . 2R R S e HAy
PR AR R S RS DLE, B T
PRIV FH B PRI, G ToR R R iy S e 52 587 25 KJE
P3P Ve R RGBSR D T

32 FHEMHKIOIMCESTHFTARMEERERER
G RAMF AR B IG R AR R

321 @R #H A FHy @ ARMRSGSREER, WA
FEE T, 2 T, 5 MAP A HR ZKSFASfR AL E] L B iE] A
ZHRN R, Z5WAGIEE X, BT, Al
T, 5 5 MAP AT HR KV i3 F X BRAL, X 4R . AR
Tty e 0 R 5 R T A R T s B PR YT
FAR, MLsh Sy F AR

322 @i R iEARA @ ORG24 h, WULHRE
IM3% AD. NEF1 Cor K PFEAR TS, (HWF 548 T
XTREA, XU BRE T R ATAR NUR , X SR
H AR — 5. AD RINE & 2%as R 2004
JT, TI%AT o BB AZAR, BRI K A WU ;
Cor TEAILA 1 BRA 05 B23 S Bk s, e S A v %
JINE o AR S Ch WA AT RIS, BELIBT R 20088 B A%
i, HEMTERPIR A TR T A s 2R A 5 | & A9
B, THBR A AR R BN N, R
TR FEEEMER, T RMOMER, 4ERr N IR

.
323 AR ROR G @ AR

P, ORBE R S -G R O 1 R M2 I B 2T i R
H, BERSCR BT, A AR, R R G
LA AR 1 ~ 3 min, EREMIE, ZNSHEK R
R, AT e, BARED Y ICIn e, s
BURTESS, 5RIZEBRE2GPAH L, HAT R
P BEFRROR IR Z AR, B2 Z MIAA E AR
Mg, Zaetimm. Atsd, HRARE 1224 h
B VAS PE43 B AT X B, Ramsay P74 B 8 5 F
XTREAL, ELWFITALET 25 e8I B > B4
AR s A RO SR B SR A, nl s
RIS, AR AR IR WA R L., %
JEIR R Ry AR R B O REAS TS GABA SZ 4k, i

=AM E R, &S KeABORMBURIER, 5
HEAMH, rarsF R e &, 1R )
TR, S 5, gERrm i sh e,
324 KR odEm AMREGRER, RF
24h, WIELH1L-6, TNF—o K AR TR IRZH, 1L-10
KBTI IR, SR WG IRRES ] A AR R
FE R FKF- o FARANG RS T PR RAE G
N, O AE R, MBS BRI R4 B
FRVEDRACR, WD TR, Wi T R
N, ST T RAEA BRI RERL, HURFH RIS RAE R
o ARG
325 RisikmFiii @ AWHFEFR, RG24,
WF 58 41 MoCA ¥4 Fl MMSE $F 43 8 %k B 40 v, x4
N BRA RIS R E NI RERZ T /N I PR AR S AT
FEIC GRS, AR R TG HA P A A R
MFEFT, Rl OHLE ), SRR EIE, iR
REW D JE R R, BB YER, AR S IA
BRI & A 5 TRIEE, 3 w3 ik i 90 3 32 AR
XoF P PN 4 v A A A s S EL A R R
32,6 R R mgm AR, WHBEEAAR
RMTE2ES, iR AR ZH T2 RHE
WG TR, Zetiim. HIEFE K. K
Tty S s IS B0 0 24 R A /N, ELANHRIST 1 4
ek, WD T RR R EAEY A it
FH, 0.37 ~2.21 mg/kg [ Atk 12 Fity Lo e AT LA
B9 ~ 25 min, H ICH b PP RIAE A  HR00; o 31X
VR s RER R I e O B BT REAE
3.3 AMRERMERME

— IR R B, AR, BHEARE D)
T Zotk, ULB M T AR AT B RS AT
BRI N 2 . BARARFRITHA R Z 0B S
. AP TER b To W 2s 5, (HIEHERR
SR XTI RE AR, I H AR RRRESR 5
VR IR I BURRRE TG, SRR 24590 7] B XS AN ] 531
LA RE NI BRI A —FE, X TR S B4
WL R — B BB, e Zen] it — b e Bt
58, VARAIEARIFE 455

i LA, KRR MO A SR T
R IE RN TFAR, BAPEL . PrR M
NIRRT, HAE BRSO LS, B
ek, Lt [ERIIRIET .

F<1=
He
1=
He
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