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BE: HH EIDH SRS s3I O A BR A BEEPUE AR D FEVR 2 LA BT (NMB ) il
(SS) AR % 25% AR R R Bihir=C. ik 3648 2017 4F 10 JJ £ 2019 4F 6 JJ T M R 2 K258 = I 1<
BEPEIT T4 BRI T FARAYBAE B 135 1], 36 ERR IR R 2 ~ T, RSB 0T A T3 B 43 30 g + kg™ 0T
4T (N30 41) 35 pg - kg™ HHTAIHILL(N3S 41) F140 pg - kg™ HT 41 (NAO 41) 3 4K, 4341 45 Bl 4~k
2 P AR 0T A0 5 BTG i BT A I S TG b AR b 2 0 1.3 0 1) B3R AR G 2 25 Tk CHTdUT 9 I 5 3 R I 2 45 Tk 39
Fb2 o 1) FIR AN 3 A/, 26 9 4~/ 4] (N301 41 N302 41 N303 41 .N351 4 N352 4] N353 41 . N401 4 .N402
20 \N403 41) , B2H 15 il SRR AR i F Veryark-TOF JJURA WD ASCHEA T ILRA M0 , AR v 25 PR e R S i v i % SS 8K
HAE 10% LT, FAREEHIG SS WK Z 25% BF 25 T8 50 14 AR B AH B 4G & b R 1 2 Z8 Bk A T4 9L, A0 0 9 B 5t
SYUMZIR G 2 PR IR 250 1 S 2 BRI BUAT R R R B ] 3 3 F 25 A8k, SR 9 AR E Y R
7 AR HAR K TR (] L 22 S e ge 322 5 L (P >0.05) , N30 2 (N301 24 \N302 24 \N303 £H) .N35 £H (N351
44 \N352 £H N353 £) \N40 £H (N401 £ \N402 4 N403 41) 41 SS [ 10% F XK IE T 25% (I ] (SST 005 ) \SS 1K &
FEEC(SSRI) | AH5HL)E TOFr YK 31 0. 70 (Tr, 40 ) F1 0. 90 B[] (Try o ) LbEL2E R TG0 L (P >0.05) ;N30 41 | N35
ZHA NAO ZH & 2H ] SST s L 25 57 TG 15 58 L (P > 0. 05) s N35 41 F1 N4O 2H 5 & SSRI, Try 4, Try g0 71 T N30 £H
(P <0.05) ,N40 2 ¥ SSRI . Tr, ;o \Tr o /NF N35 4] (P <0.05) o Jj FEH 55 7% BH AN BT+ i ALY 4520 (N301 4 \N302
2] \N351 41 \N352 2] \N401 2 \N402 ) EERIAHRPUE 1.2.3 4 min LR SEEEFKEFE (P <0.05) s 3K 2
A RERCIILAY 45 41 (N303 (N353 \N403 ) (03 P4 BB SE (P >0.05) o #6381 T 66 ~ 80 % 4E A, NMB
149 SS BB 2 25 % B Ry P 307 94 W (L IELRGE 25 435 1020 T T804 (0 3R A LRA VE T, B T A 140 g+ kg™ (HLFT BT
fh17.5 pg - kg BERIRIL Z 45K 20 pg - kg R ANE A BRI

KR . PRI BT A Y s PO RZY 5 257805  ph e L PR BEL 5 IfLIAE 30 0 27 s AR N
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Appropriate dose of neostigmine and anticholinergic drugs to antagonize rocuronium residual muscle
relaxation in the senile patients

LIU Xiangyu, WANG Huiyue, LIANG Jiamin, HU Shunqing,ZHANG Xinjian

( Department of Anesthesiology ,the Third Affiliated Hospital of Guangzhou University of Chinese Medicine , Guangzhou 510378,
Guangdong Province , China)

Abstract: Objective To study the appropriate dose and compatibility of neostigmine with atropine or penehyclidine
hydrochloride in antagonizing 25% rocuronium bromide neuromuscular block (NMB) single stimulation (SS) in the senile
patients. Methods A total of 135 patients underwent elective surgery with general anesthesia ( American society of
anesthesiologists grade | -1l ). According to the dose of neostigmine, the patients were divided into 30 pg + kg ™' neostigmine
group (N30 group) ,35 pg + kg ™' neostigmine group (N35 group) and 40 pg - kg ™' neostigmine group ( N40 group) ,with 45
cases in each group. According to the dose ratio of neostigmine to atropine (2 : 1,3 : 1) or penehyclidine hydrochloride
(2 : 1) ,each jumpbogroup was divided into three groups,nine groups (N301,N302,N303,N351,N352,N353,N401,N402,
N403 groups) in total, with 15 cases in each group. The muscle relaxation was monitored by Veryak-TOF muscle relaxation
monitor during anesthesia. Intraoperative SS was less than 10% through continuous infusion of rocuronium. when SS recovered

to 25% after operation, the neostigmine and atropine or penehyclidine hydrochloride were used to antagonize rocuronium
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residual muscle relaxation. The pharmacokinetic parameters of rocuronium after the combination of neostigmine and anticholinergics
and the hemodynamic changes at different time points before and after antagonism were observed. Results There was no
significant difference in the dosage of rocuronium,intraoperative temperature and operation time among the nine groups (P >0.05).
The intra-subgroup comparison in the N30 group (among the N301 group,N302 group and N303 group) ,N35 group( among the
N351 group,N352 group and N353 group) and N40 group( among the N401 group,N402 group and N403 group) showed that
there was no significant difference in the time of SS recovery from 10% to 25% (SST,,,s) ,SS recovery index ( SSRI) ,the
time of TOFr recovered to 0. 70 (Tr, ,,) after antagonism, the time of TOFr recovered to 0. 90 ( Tr,,, ) after antagonism
(P>0.05). There was no significant difference in SST,,,s among the N30 group,N35 group and N40 group (P >0.05). The
SSRI, Tr, 5, and Tr, o, in the N35 group and N40 group were less than those in the N30 group (P <0.05) ;and the SSRI, Tr, 5,
and Tr, 4, in the N40 group were less than those in the N35 group (P <0.05). The groups using neostigmine and atropine
(N301 group,N302 group,N351 group,N352 group, N401 group,N402 group) showed that the heart rate and mean arterial
pressure increased at 1,2,3 and 4 minutes after antagonism (P <0.05). The heart rate and mean arterial pressure were stable
in the patients of the groups using neostigmine and penehyclidine hydrochloride ( N303 group,N353 group,N403 group) (P >
0.05). Conclusion TIn the elderly aged 66-85 years old, when the SS of NMB restored to 25% ,40 pg * kg™ neostigmine
combined with 17.5 pg - kg ™" atropine or 20 pg + kg-1 penehyclidine hydrochloride is the appropriate dosage to antagonizing
the residual muscular relaxation effect of rocuronium bromide.

Key words: rocuronium bromide ; neostigmine ; anticholinergics ; pharmacodynamics ; neuromuscular blockade ; hemody-

namics ; the elderly
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BARBEICT RN AR AT
FET 20 ~ 59 % AR N2 PR R 7 A i 22 L P BEL i
( neuromuscular blockade, NMB) 2 T, 2 5% ~

STHI WAL (N35 41) F140 pg - kg™ By 21 (N40
) 3 AR, B 45 Pl 25 R AL FHARSE B 0 i1
BT h BER IR N £ 4 E R R B LE O3 3 /N,
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Tab.1 Research grouping and drug compatibility

10% W57 0 B B 4 366 A 2 50 g - kg ™' ) 2y iith
i n 2 g QeI R LR
ey SN S o D Ty (e B
FEHK KT 66 % DL E R AR FDF AR ot 15 30 15.0 0.0
(RRTFE dh st W 2 R B I0 B e T 0 o
NMB A3 A 5 K e dh )y =8 AN . AR5 B 1E N3SL4L 15 35 17.5 0.0
BV 0 B 5 BTHE sl R R I O BRI A s BT N3s2 iﬂ 15 35 1.7 0.0
. . . o N353 15 35 0.0 17.5
AR AT FEIR 5 NMB B3 ( single-twitch stimula- NAOLEL 15 10 2.0 0.0
tion, SS) F{E K & 2 25% By A5 & M B 5 =, NAO2 4] 15 40 13.3 0.0
N403 2 15 40 0.0 20.0

1 #REFE

R2 IABEE—RELILE

1.1 —ER EFE2017 4E 10 HE 2019 4E 6 A Tab.2 Comparison of general data of patients among the
Fro A BE 2SR = R B e I T 2 B R T nine groups (xx5)
REELH 135 PIATONG, HRBEE RS S o0 oot W e e
( American society of anesthesiologists, ASA) 532¢1 ~ Ill NOIZ 15 9 6 75258 1812116 56582 209224
9% A 66 ~80(73.5 £5.3) %, 1 66 14, 4 69 fi; N4 15 7 8 725257 159.5:10.2 57.8:8.9 19.8+2.8

. ; - . N34 15 6 9 T31:49 158.4+9.6 56.3:7.2 201421
PPN IV = L UV AR R N B S < N3SI#L 15 8 7 727258 157.5:12.2 55.929.2 20.9:1.9
KN ILASIRERI 25 . R R AL BE B E NS24l 15 7 8 74159 I57.4+11.7 $8.6:8.5 20.1:2.7
LA = A 5y g N34 15 7 8 Th4=47 160.7:10.3 511269 22.1:2.0
jz{b}ﬂ?fKﬂt{ﬁ’:%%&%z}%ﬂ%%ﬂrﬁIEJ’“‘ N NOLAL 15 10 5 734252 1611139 58.5:8.9 21.9:2.4
1.2 #R4SA Do & AR o h N4 15 7 § 73648 159.4+11.0 56.1+7.5 23.142.8
30 pg - kg FILTHIBILL (N30 41) 35 pg - kg B NO3HL 155 10 72755 159.6%9.8 57.027.6 22.1%2.0
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1.3 mEEAESEN ARATZEE 8 ~10 h, 2k
4 by USSR IR S AN ORI 45 24530 18, R R MR A2
JigE B Bl kAT B 2l Joi s Ik S AR Lo R TR
FEL XU KL ( bispectral index, BIS) o JWRIFE 254«
BRIk (VL7525 B A R | [ 25 1=
H19990027)0.05 pg - kg™, &7 75 KJe (HLE A #6245
A, 25 i H20054171)0.2 pg « kg™ TIAE (7
AR M 25 A BR 2 =], [ 25 o 7 H20133360) 1 ~
2.5 mg - kg™ B PRIEEL (AL 25 B0 A IR A F
[ 2437 H20103235 )0.6 mg « kg ™' o /R M
Fabius Tiro iR B (18 FE P8RS 20w ) 428 1 -1, 39
SE6~8mL - kg™ Hi# 10 ~15 K - min~', If
SR B B HIAE 35 ~40 mmHg(1 mmHg =
0.133 kPa) . 4B JFRBEAERER FHNTEMS , 18] Wi Bk
WP T RIE o AR RREEH KA 2 IR B O A 4 SS
HUHAE 10% AT , B AR P71 36.0 ~36.9 C 4k
Fi BIS{H T 55 ~ 65, FRMAE S B E BIRHRE
K H] Veryark-TOF JJLFA W 045 () 5 g R J7 FHREHE
AR H) W NMBY, SS 240 i 5 HL IR 45 ~
60 mA %N 1.0 Hz, £F£Erf[a] 0.2 ms, 25 {H H
SRR, B RBE G 1 oss4 i ER R (rain of
four stimulation, TOF ) Z%5 . #5R AL 55 ~ 60 mA | £
ZEMFE]) 0.2 ms, A 2 Ha, 3 25 (6 H h R I, 454
TOF FFLIAIRE 15 s,

1.4 HERE TARLGAEILFEED R, Y
SS{H [ 10% LA FRIE 2 25% f % Fl i 357 i B (3]
T T BA I 25 B A RS W), [ 257 H41022269 ) 41
BT BTG i (AR AL 25 et A R 7, [ 25 15
H32020166 ) B ER 11K £ A8 ik ( CAR g SEVRR 1) 24 1B A7y
AR [ 25 S H20020606 ) H5 55k 43 LA , i
Pl SRR LR 1, LSS [R5 & AR AL gs
PG REMARESE:SS B 10% HAKE =
25% KIS 8] (SST g5, min) (WK & 45 8 (SSRI, SS A
25% YK 2 75% HIISTA] ,min) | B 45405 TOFr YK 52
F10.70( Try 5o, min) 1 0. 90 B[] (Tr, o , min ) ; [l i
B PSR PR LA  FEPURT S A5 TS 10 min N5
[A]F% 1 min f).0> 2 (heart rate, HR) ;¥ 35 3 ik J&
(mean arterial pressure, MAP) .

1.5 ZEits4b38 i SPSS 17. 0 F A7 4eit
AL, TR ORISR £ B2 (& £5) R, A
LN ZIOHETRAR NN IS B 255805 LR A R 2R
J5 24534, 4 (4L TR HR FD MAP LE R 520
WAYIT 2T, P <0.05 EFAGIHE L.

2 #R

2.1 9AHRBRETERBAZE . APEERF A E
BbB SRR 3. 9 HBH P PEIRE TR AR Pk

TS T AR I [a] b B 25 S ¥ RS A L (P >
0.05),

®3 IHBETEREAS APEERFAMELLE
Tab.3 Comparison of rocuronium dosage, intraoperative

temperature and operation time among the nine groups

(x£s)
2H 5 n DPRREM R/ mg AR ER/C TR/ min
N301 44 15 76.5+9.6 36.4£0.4 97.4 £28.8
N302 24 15 78.3 £10.2 36.2+0.6 110.7+29.1
N303 44 15 76.7 £10.8 36.2+£0.5 102.6+26.8
N351 44 15 79.5+£12.3 36.1+£0.3 106.2 +27.7
N35244 15 76.1+£11.9 36.4£0.6 112.5+30.2
N353 44 15 77.7£13.4 36.1+£0.7 108.0+31.7
N4O1 2 15 78.5+£10.8 36.1+£0.3 101.6+29.1
N402 2 15 82.6 +11.2 36.3+£0.5 112.3+34.9
N403 4 15 74.5£13.3 36.3+£0.5 102.4+£29.2

2.2 9 HBEFIH AR ZEE /S NMB 1%
EWMTERFESHEILE 45 WL 4. N30 41 (N301
41.N302 41, N303 41) \N35 41 (N351 41,N352 41,
N353 2H) \N40 2f ( N4O1 ZH N402 2H N403 #) ZH P
SST g5 SSRITry 0 Ty o0 L2 SEHETESE T2 55 X
(P>0.05) ;N30 44 \N35 21 il NAO £[{ 4% ZH [f] SST .5
o 22 B JC G2 L (P > 0. 05) ; N35 41 Al
N4O 20 53 SSRI . Try 50 Try oo /N T N30 £, N4O 20 52
% SSRI | Tr, 40 . Try oo /N N35 41, 22556 G511 2455 X

(P<0.05),

x4 9HEBEFUHNRAFMAERAEE NMB kEH%
HESHILE

Tab.4 Comparison of pharmacodynamic parameters of
NMB recovery after neostigmine and anticholinergic
antagonism among the nine groups (x£s)
b n SSTyps/min  SSR/min  Try,o/min Ty go/min
N301 4 15 8.4+0.8 5.2+0.7 14.0+2.9 17.0£2.4
N3024 15 8.0+1.2 5.3+0.5 13.6 £3.0 16.3+£1.9
N303 41 1S 7.9+0.8 5.2+0.8 13.3+2.4 16.8 1.8
N351 4 15 8.2+1.3 4.3+0.9° 11.6 £2.5% 14.2+1.9*
N3524 15 8.4+0.9 4.4 +0.8" 10.5+2.3*  13.6+1.5%
N353 44 15 7.8+1.1 4.3+0.7¢ 11.8+2.0°  14.3«1.1°
N4OL 4] 15 7.80.9 3.420.9%  9.3£2.4% 10.61.2%
N4O24 15 8.3x1.0 3.6x1.0"  9.4£2.1" 10.51.4%
N34 15 8.5+0.8 3.5£0.7  9.5£2.5% 10.1x1.0%

1.5 N301 41 .N302 41 fil N303 20 FL#%°P < 0.05; 5 N351 4 .
N352 411 N353 4 H#:P <0.05,

2.3 9 ABEMHHAMFABREELE HR T
L AR ILAR S o BT B W ARG i PG R 25
21 (N301 ,N302 \N351 ,N352 N401 ,N402) f& & f5 4
JG 1.2.3 4 min i HR J}& (P <0.05) , FLHEFTE
sl ST HR BRI EASCYE . T A
FIER RN 2 o L AR A 45 41 (N303 N353 \N403 ) it
# HR #Fa5E (P >0.05) .
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Tab.5 Comparison of the HR of patients among the nine groups before and after antagonism of neostigmine and anticholin-

ergics (x%s)
HR/(JK + min ~ 1)
ikl n - b it bt b it it Eitina U i bt
b 1 min 2 min 3 min 4 min 5 min 6 min 7 min 8 min 9 min 10 min
N4l 15 641:13.5  80.5:15.1%  80.912.7°  T6.1+13.9°  69.3+12.9" 63.9£12.8% 62.3£13.3% 61.0£13.3% 60.114.0% 58.4£12.92Pc  57.94]2.3%b¢
N4l 15 65.6:13.4  T4A5£13.3% 75.9:12.5°  TA2+14.1°  69.4+13.8"  65.2:13.2% 63451347 60.0£12.4%¢ 60.3£12.3%> 59.3£12.4%b¢ 584413420
N34 15 646118 65.5:13.6  643:l41  65.4:13.5 657135  63.4:13.3  63.5:12.3  3.0:12.8  63.2:13.4  6L6:13.5 61.313.6
NI 15 653140 83.5£14.2°  80.9:12.9*  75.2£15.2°  67.5£12.7° 64.6£12.2% 62.3:14.1% 6.0+13.1% 61.4£12.5" 59.9£13.4%%  60.1+12.2%%°
NS240 15 63.8:13.1  76.5:13.4%  71.9:13.2°  TA615.1%  66.4+14.1" 6432141 62.2£13.5% 61.0£13.4%  60.2212.2% 58.5£12.9eP¢  §7.7%13.72b¢
N334l 15 66.0£12.7  68.5£15.7  67.2:12.7  65.7+14.8  67.1:13.3  63.5:13.5  63.6+12.7  63.6£12.6  64.3:142  63.2:132  64.3:13.2
MOLAH 15 63.2:141  89.5+14.5° 87.3:13.6° 83.0:13.7° 80.9£12.8" 74.6£13.3" 68.1:12.9" 65.0+14.2> 60.2£13.7° 9.8:13.8°" 60.2+12.8%>°
M2 15 655133 77.5£15.0°  76.813.3°  T6.1£13.9°  66.7£13.3"  65.2214.1% 63.3£14.2% 61.0£13.5%  59.1212.6" 58.5£12.6%"¢ 59.6+14. 1
MO3AL 15 65.4:13.4  66.5:13.8 679131  65.2+14.0  67.8:12.8  63.8:13.8  63.4x13.6  64.5:137  64.3:13.9  63.3:12.5 64.1£13.3

b < S5 R HUAT AP <0.05 3 SH5HUS 1 min B FLEP <0.05; 555U 2 min i 4P <0.05.
2.4 FEHEEHE MAP WEW FPRIGR 6, A FHE (P <0.05) 5 i 7 A Ay A R 3k R G & 2 i
BT BRI BT ik AR A 45 41 (N30T \N302 \N351, Jitfh Y4520 (N303 \N353 \N403) /B #5405 451 it
N352 N401 \N402) B EH5HU)5 1.2.3 4 min i MAP Ja] 5 MAP FEEE I ICGET4T8 L (P >0.05) .
F6 9 ABEFFNAMGBFLRETAE MAP LLER

Tab.6 Comparison of the MAP of patients among the nine groups before and after antagonism of neostigmine and
anticholinergics (x£s)
MAP/mmHg
Eibil n e R i #hE e i s s s i i
Lt 1 min 2 min 3 min 4 min 5 min 6 min 7 min 8 min 9 min 10 min
N301 4 15 103.2£18.4  110.317.9% 112.6£17.4% 113.6£16.9° 108.6£17.9°> 104.8+16.8  103.1£17.6  99.816.3 100.9+17.8  100.6+16.3  99.8+16.4
N302 4 15 99.618.3  109.1219.8" 108.5218.3*> 107.1£18.6*" 107.4£18.5®" 101.6£17.3  104.5£18.6  102.616.9 99.6+16.9 99.9+17.1 101.2£16.8
N303 4 15 99.2+18.9 100.6£17.6  102.7+16.1 101.5£19.0  101.9+17.4 102.3£17.5 102.9 £17.4 99.2+18.1 98.4+17.6  100.5+16.8 101.1+18.0
N3SL 4 15 10L1+18.6  110.9+16.4" 116.717.9®" 114.6+17.3*" 109.3£17.8*> 101.9£18.3  102.3+17.1  103.5+17.9 99.9£17.4  103.2£17.6  98.9+16.6
N352 4 15 102.0£17.5  110.9£16.4* 112.517.3% 112.9£18.8°" 107.7£17.5®>  99.8+17.7  100.2£16.5 98.5+16.5 101.3418.6  103.2£17.6  98.9+16.6
N353 41 15 102.4+£19.2 101.2£18.9  103.6£18.2  101.3£17.5 103.9+18.4 100.6 £17.4  101.5£17.3  100.2£17.3 100.1+18.8 100.6 £16.1 102.2£18.1
N401 2 15 100.1£18.3  119.8£17.6* 117.7£18.0 115.2£18.6°> 110.7£18.1*  106.4£18.1° 100.318.1  101.7+17.8 9.6£17.3  101.3£17.4 98.6+16.9
N402 4 15 99.9£19.2 112.3218.3*" 110.517.4®> 114.7£17.6®* 110.516.9°  101.817.0  103.7£17.0 98.6£17.6 98.4£16.9  100.4£17.3 98.0+18.9
N403 2 15 102.6+19.0 104.6+19.2  103.2£17.6  101.0+18.3  104.3+18.0 102.6£17.5  101.8+18.9  98.4:18.8 103.7417.5  101.5£17.8 100.5+17.2

5 R NFEPURT ELEE P <0. 05 ;N301 411 N302 415 N303 41tk (N351 24171 N352 415 N353 4]tk (N401 2171 N402 415 N403 4] Lk

P <0.05;1 mmHg =0. 133 kPa,
3 iR ARG R TR, HEE SS N 10% ARIKE

2 25% E(JHTJ‘I‘EH g/‘Jy‘:f 8 min, %’éﬁ I‘ETJ SSTlo-zs Hﬁﬁ%ﬁ“

AR AT IO TS R R, B A AR B R
B AR E S A AT F TC TR 2250, RV 2 i
BREAT RIS 10, U5 3 000 i 5 AR B A [ EL g
PHFE R LA B R o B4 ] RE R A Ik 2
AE S A B D REIR AL Tt B YR B b AR S S
AR T A RS ] A A A, 5 B2 W) Bk v A0
TSR R R AL, B 8l B S A i R R T
XFF AR NFRARNUR ST A FTE B SR GORE AT REIA
MAS [T B 22 , [ AT 5T 22 TR 8 LA A 1
NG AT AE BE AR, Bty U 2 2 Fh 24, A
THEAE . ABEFER LI AT 0 ) W AT e I B 2
AR & TR B P8 AR N2 2 I ke A LA A
JI, 20 TR B0 RS TTECR BB i Il
MBI ARG E , WA 25 5 DR 0 1L 8 T M
PEFIEIR R GEFF AE o

Tegeit o5 U B AR SRS T B A — 3
FEHUIE N30 41 (N301 4 \N302 41 N303 41) .N35 4]
(N351 41, N352 4. N353 41) .N40 21 ( N401 4.
N402 21 \N403 41) 4114 SST g5 .SSRI Try 70 Tty o0 H
B 2E G2 S, VIS Rl LA 2 i 5 PO
A5 i e BRS04 G, T (1 24 4 (BT it sl R R
I AT ) T IR/, N35 2R N4O 21 3
SSRI.Try 40« Try oo /N T+ N30 £, N4O 4 g5 3 SSRI,
Try. 70 \Tro o0 /N T N35 41, Ui A R FC AR A TR A
[F] , 33 30 19 B 541) 422 8K, NMB 45470 /5 SSRI, Tr 4
Try o0 PRI B AER T o ASBIFSE 45 L SR, I 8T 0 7
HF N BT 46 b AT 7 45 25 (N30T N302 | N351 | N352
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