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Effect of different doses of remimazolam tosilate on hemodynamic parameters
and immune function after laparoscopic surgery in elderly patients
LI Xian-rui, WU Hao, XU Huan-xi"
(Department of Anesthesia and Perioperative Medicine s the First People’s Hospital of Sugian City
Jiangsu Province s Sugian 223800, China)

[Abstract] Objective To analyze the effect of different doses of remimazolam tosilate on
hemodynamic parameters and immune function in elderly patients after laparoscopic surgery.
Methods Ninety elderly patients admitted to our hospital for laparoscopic surgery were selected.
All patients received endotracheal intubation combined with inhalation anesthesia. According to
different doses of remimazolam tosilate, they were divided into low-dose group (=30, 0.1 mg/
kg), medium-dose group (=30, 0.15 mg/kg) and high-dose group (=30, 0.2 mg/kg). The

mean arterial pressure (MAP) and heart rate before induction of anesthesia (T0), at the time of
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section (T1), at 30 min after operation (T2) and at the end of operation (T3) were compared
among the three groups. The levels of mini-mental state examination ( MMSE) scale score,
malondialdehyde (MDA) , superoxide dismutase (SOD), CD4" and CD8" before and at 24 h after
operation were compared among the three groups, and the anaesthesia-related adverse reactions
were compared among the three groups. Results The heart rate and MAP of the three groups
were increased with the prolongation of time, and there were significant differences in
interactions between groups, time points and time points between groups (P<C0.05). At 24 h
after operation, the MMSE score of the three groups was decreased (P<C0. 05), the MMSE score
of the high-dose group was higher than that of the low-dose and medium-dose groups (P <<0. 05),
and the MMSE score of the medium-dose group was higher than that of the low-dose group (P <<
0.05). At 24 h after operation, MDA in all three groups was increased (P<C0. 05), while SOD in
all three groups was decreased (P <C0. 05). MDA was the lowest in the high-dose group. followed
by medium-dose group and low-dose group (P<C0.05), and SOD was the highest in the high-
dose group, followed by medium-dose group and low-dose group (P<C0.05). At 24 h after
operation, CD4" was increased in all three groups (P<C0.05), while CD8" was decreased in all
three groups (P<C0.05). CD4" was the highest in the high-dose group, followed by medium-dose
group and low-dose group (P<C0.05), while CD8" was the lowest in the high-dose group,
followed by medium-dose group and low-dose group (P <C0. 05). There were no difference in the
total incidence of anaesthesia-related adverse reactions among the three groups (P =>0.05).
Conclusion 0.2 mg/kg remimazolam tosilate is more effective in maintaining hemodynamics,
improving immune function and cognitive function, and reducing oxidative stress in elderly
patients after laparoscopic surgery, which is safe and reliable.
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BTG o B G A Y I3 B0 ) 2 5 B AR I B R A AN
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Table 1 Comparison of general data in the three groups
(n=30)
a1l 5 RO AR i ASA(fI%D  REIRE
B &l o+ %) 1% % (xr*£5)
R4 18 12 72.5744.15 8 22 21.5342.85
hil R4 16 14 72.794+4.21 10 20 21.26+2.91
FREL 17 13 72.404+4.30 12 18 21.74+2.78
X2/F {H 0.271 0.064 1.200 0.214
P 1A 0.873 0.938 0.549 0.808
122 JFRMIES A BE W28 WS R

A R, 43 ) e e S 6 2% K e CRL B AR 2500 A
B3 AT A |l 25 i 55 H20050580) 0. 3 ~
0.5 pg/kg MALWKEE (FE 257 H20083107, #i VT L
T2 A BRA T 0.2~0.3 mg/kg . 4 e V6 & (U7 IT.
st ) 25 Bty A BR 2> |, B 25 5 H19991116)
0.08~0.10 mg/kg,5 min & 47 J5 S A e .
& S HUGE A, PR % Ry 10~12 K/ min FFS
K ZE AW 4 BN 35 ~45 mmHg (1 mmHg =
0.133 kPa) .l &4 8~10 mL/kg AN 1~
2 L/min FEWE LRy 132, AR5 28 3 ARG B0, A 1Rk
PHRE T S

1.2.3  JRIEAERE A b i ik v B 2% K e (E 245 1
F H20030199, B & A8 245 Mk A7 BR 52 4F 28 /) 0.05 ~
0.2 pg « kg ' » min ', WA MW (EH 24 F
H20040300,P5% 3 F#l 25 AR A E)1~5 mg -
kg ™' e ho ' WA B JRUGE CHE 25 #E S H20173007, I
Vi i 15 24 AT BR S R 1 %6 ~ 2 %6 () s Jo) 0B 3 i 4 T
TR, CO, KIMEIE S AR 7E 13 mmHg ., K i BU 48
BAEFFAE 410~60,

124 HWZJd: REBEESET 30 min, K] 41,
Hh ] a2 e R Sk 2 A3 N R K S 0.1 mg/kg HOR
it 1% Bt 5 e £ (25 1 7 H20190034 , IT. 75 18 3t £

iy B BR A ] L0.15 mg/kg H
0.2 mg/kg H AR R B 2 s £
1.3 WEHE b DI 80 J1 5 xF L JRR B 75 5 i
(TO P IF (T FARIFLER 30 min(T2) , F AL,
I (THMAP LR, OINIIIRE : AT RS 24 h
A3 S FIR S K A (mini-mental state examination,
MMSE) " 5 R P4k 8 5 (A T fE ., 43 (A 0~ 30
g3 o3 B R R B E N IR 22 . O F AL VI
FEbR AR AT AR ST 24 h 3 5] 4l R E Dk i 4 ~
5 mL, @i H293KH 4 A 8 A= b 73 A (i L2
WK &g AR AR W E S ZF N Z®E
(malondialdehyde, MDA )., # & 1t ¥ K 1k
(superoxide dismutase, SOD) /K, @ 42 T fg .
ARHET ARG 24 b o350 flIBCE bk L 3~ 4 mL, il
i BD Accuri C6 i 24 L A 3 A AL (32 [ BD 2
ADE CDAT CD8" 4l i /K V. ©id ¢ 3 ZH Rk
FHRA R

1.4 SEib 05 B SPSS 23.0 GE it 8 4r r
BE . THECSOR B ECR X RS R PR LR
FHHEE S 17 22 3 A R 5 22 73 T Al SNK- 5
B, P<<0.05 NZERAGITFEXL.

AR TR By S e

2 & S

2.1 MLF BN SR 3 AR MAP it [A]
RTINS A= M ¢ o 151 AN 11O £ 1 N e T vt
YR 7 T Fe R 25 3896 e ith 24 38 L (P<<0. 05) . W,
2,

22 IANAYIgEKLE ARJ5 24 h,3 4l MMSE 43
BIREAR (P <<0. 05) , H & 7 8 41 MMSE 4> 5 F 1K
FlHE2H b ) 44 (P <<0. 05) .t F| & 2 MMSE ¥
r AR FI R 4H = (P <<0.05), W% 3,
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Table 2 Comparison of hemodynamics

(n=30,7 £ts)
14 L F (K /min) MAP(mmHg)
TO T1 T2 TO T1 T2 T3
IR 80.15+9.13  78.12+8.25  76.26+7.17  74.0246.03 95.23+9.12  92.17+8.28  90.15+7.28  88.19+7.10
w3 a2 80.4349.21  76.23£7.12  74.124+6.15  72.07%5.12  95.5849.25  90.02+7.43  88.12+7.13  86.1346.25
fe 7 2 4 80.564£9.17  74.026.23 72.05%5.23 70.1544.26  95.73£9.30 88.21£7.02  86.2546.34  83.1745.25
2 (7] F {i=8.754 P {i=0.012 F{i=09.421 P {H=0.009
iF 25 ] F {§=12.874 P {f=0.002 F {=13.651 P {§=0.001
4[] - B A ] F {§=11.086 P {H=0.004 F {H=12.574 P {6=0.003
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Table 3 Comparison of MMSE scores
(n=30.7 £5.5%)

a1l _ MMSE T4 :
A H ARJG 24 h
IR 2 4 28.1740.52 24.0542,34°
Hh ) e 2 28.2340.55 26.1241.52*
f=giRe) 28.20+0.57 27.03+£0.89* 7=
F {4 0.090 24,470
Pl 0.914 <<0.001

* P fH<<0.05 5 AL # P H<<0.05 5l & 4 g
(SNK-¢ #8)  aP {6<C0.05 5 AR b4 (%t ¢ #:46)
2.3 SHALNIEIRELE RJE 24 h,3 41 MDA ¥

FF i (P<<0. 05,3 20 SOD ¥k (P<<0. 05) , H. %
A2 MDA AR TR =41, b &= 41 (P <<0. 05),
) 2H MDA IR TR & 41 (P <<0. 05) , i 5l i
4 SOD = TR 5 41 L 551 i 41 (P <<0. 05) , 15l
H4 SOD m FRF 41 (P<<0.05), WH 4,

2.4 PEINRELLE RIS 24 h.3 41 CDA™ ¥ T+ E
(P<C0.05),3 41 CD8" ¥ R#AK (P<C0. 05) , H i 7
A CD4 " & FRA A R4 (P<<0.05),
Ml CD4 " & FALH S 4 (P<T0.05), 5l a4l
CD8 ™ K F I 51 & 21 . v 3 & 41 (P <C0. 05) , i) it
4 CDS™ R FEA R4 (P<<0.05), &S5,

x4 SLEBIERLEE

Table 4 Comparison of oxidative stress indexes

(n=30,7 +5)
w13 MDA (mol/L) SOD(U/mL)
A Hf ARJG 24 h A i RJG 24 h

IG5 2 41 2.51+0.46 16.98+3.242 80.5946.45 40,053,077
w3 2 2.5840.43 13.14+2.23 "2 79.62+6.76 46.83+4.15"»
155 77 et 4 2.6240.40 10.02+1.15" 81.0246.98 52.7645.34 " %0

F A 0.501 65.136 0.340 65.989

P4 0.607 <<0.001 0.713 <<0.001

* P{H<C0.05 SRA A LB # P {H<C0.05 5 it 40 L 8 (SNK-q 50

aP {H<20.05 5AAT 4 (FEXF ¢ K256

x5 BRERELR

Table 5 Comparison of immune function

(n=30,7 £5.,%)

CDh4t CD8*
44 5 - N N N
A i ARG 24 h N ARJF 24 h

IR 12 43.2741.35 46.2542.34% 26.0241.87 25.2740.92%
R A 43.58+1.41 48.514-2.89 " 26.4241.75 22.3140.68" ¢
e R e 43.82+1.45 52.43+3.45" 26.21+1.80 21.02+0.45" #=

F {4 1.157 34.201 0.368 282.752

P 1A 0.319 <0.001 0.693 <£0.001

* P {H<C0.05 SEFEALE £ P {H<0.05 5584 4 (SNK-q K5

25 JREEAH AN RN R 3 AR A R
RN R AR A 2 T gt 2 L (P>>0.05),
W 6,
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Table 6 Comparison of anesthesia-related adverse reactions
(n =30, 1%, %)

2531 1L B A P52 41+ S MK it SR
=4l 2(6.67) 2(6.67) 1(3.33) 5(16.67)
PR E 103.33) 2(6.67) 1(3.33) 4(13.33)
FREA 103.33) 1(3.33) 1(3.33) 3(10.00)

X2 {H 0.577

P 0.925

3 3 it

UTAF K L Bl BRI7 R B PREUR T, B AR B

aP fH<C0.05 5 ARMTLEL (LR ¢ K %)

SE RIS IR B TR LR ] AR . AHOCHIE SR R
W, AR T2 5 BRI 52 380 22 ol oy 980 S N 1Y) 5 ) A &
TR M B ) AR E BB 4R B R Ui
TR PR R — £ 4 A7 2501 JRR 1 2 ) T T 28 4R
RIS F AR B mE R L, G IR sE A
PR R 22 i 5 W ELA R AR R T T N TR AR
RS AR S B B BT AR L i AR
R A HATE N SR TS TR
AT D  HASTa) 70 0 FH R i TR i 5 nak 5 % 5 4F
I 1 B AR ML B0 3 2 2 B K A g T E 9 R e H i
W ANTE A S S A 538 Jek B P M R 3k T
B, SRS SCRRYY L A i R B R B e S T T
EAFE R I B B R vk 5 A .

AWEFE T FERRBETE T 1T 30 min 45T R iR
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FNAEFE T B 0 AT A T 5 U R YRR 15 5 v
REH N 22 4011 ORBEGT 45 R R, 3 LY R
MAP i B[] f) 4 K 17 34 55, T1. T2, T3 B 21, & 5
AR  MAP B AL, 38 7R R [R50 8 R R
Thws A 15 AT 4 R A IR B R BRI Bh T F R
S, H 0.2 mg/kg H R R By & MO AR e i, TR
Ji PR Ay 2R it R it e B 3 AN 0 T
AE R T B B A R AL I RG] R TN 23 HE 4K B
BURRL R L BN A BT 4 R 0 B S ke L S
ARG R IE 2R, ABFIEE AR AT ARG 24 h
W MMSE 3743 58 48 bk » 7T L KB & BT b R 5
8 A JHT ) R R A 4 Ak I VORS8RI B v ) g
W DAL A R E ST P B ROR S R . AT,
RJG 24 h, 527520 MMSE 343 5 TR H & 40
FIHEE2H , th R B4 MMSE 3743 & T F) & 20 L 48R
0.2 mg/kg H R IR Bt o e AT Bl T o 3% 2 4R I
i B AR BB E AT T RE L AT B DR SRy Y RS G R iy o
CAER AR A b, EARE ™ 9 0 36 1 AR R 0t )
RN EEEA BT E MY Ee. A,
RG24 h, & H &4 MDA I TAK ] & 4 F) &
4, Rl 20 MDA IR F AR 4t 41, & 7 & 41 SOD
B AR A R AL, R R 4l SOD = TR
A LR 0.2 mg/kg R IR B Sk C A B T
Vol AR A I R R R SR R SR R . A DG AT
FET A o B R TR B A 1 AR A RS AR
T4 PASO i, 6 R84 W W 00 1 R AL
% /0 A HC R B AR, X R AR AR I S R R T
BN, AR LRIG 24 h, @Al E4H CD4™ f i,
A CDS ™ Fe . #278 0.2 mg/kg H 7 fiff iR Hii
e T AT B T 00 A IR R B R S R E R T
RE L AT RE D A A PR R B ok > 7E R o St
B R R K PR B T MR L A BT s R
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