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JLAA %% 4% ( postoperative residual curarization, PORC), A,.A,.B, 40/ PORC %k 4= F 43 5| & 14. 29%
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[ Abstract ]| Objective To investigate the clinical effects of the timing and dosage of neostigmine on
its antagonistic effects on postoperative residual curarization ( PORC) induced by rocuronium in patients
undergoing laparoscopic gastrointestinal surgery during recovery of general anesthesia. Methods A total 220
patients undergoing elective laparoscopic gastrointestinal surgery in the First Affiliated Hospital of Chongqing
Medical University from November 2021 to February 2022 were recruited in this study. They were randomly

divided into 4 groups, with 55 patients in each group. After spontaneous muscle relaxation recovery to train-of-
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four count (TOFC)= 1, the patients in groups A, and A, were intravenously given 0. 04 mg/kg neostigmine
+0. 02 mg/kg atropine and 0. 06 mg/kg neostigmine combined with 0. 03 mg/kg atropine, respectively. In
contrast, after spontaneous muscle relaxation recovery instead to train-of-four ratio (TOFr, T,/T,)= 0.4, the
patients in groups B, and B, were intravenously given 0. 04 mg/kg neostigmine +0. 02 mg/kg atropine and
0. 06 mg/kg neostigmine +0. 03 mg/kg atropine, respectively. The physical and physiological characteristics
of the patients before operation, and the physiological parameters, medication, operation, anesthesia,
bleeding volume, awakening and sedation of the patients during operation were recorded and analyzed
comparatively. Hemodynamic changes before and after the administration of neostigmine were monitored and
recorded. The durations from the last administration of muscle relaxant to different stages of muscle relaxation
recovery, defined by the values of TOFC =1, TOFC =3, TOFr=0.4, TOFr=0.7 and TOFr=1.0, were
analyzed comparatively. The changes in TOFr after extubation were also analyzed comparatively. Results

Eighteen patients were excluded from the trial, and, consequently, 202 patients were finally enrolled. The
A,, A,, B, and B, groups took 94.53 (95%CI. 92.84~96.23), 85.88 (95%CI. 84.91~86.86), 75.08
(95%CI ; 72.95~77.20) and 68. 30 min (95%CI; 66.53~70.07) , respectively, to recover to TOFr=1.0
from the last administration of rocuronium bromide, and significant difference was seen in recovery time among
the 4 groups (all P<0.05). In every group except B,, there was at least 1 patient suffering from PORC, with
an incidence of 14.29% (95%CI; 5.94% ~27.24%), 7. 84% (95%CI. 2. 18% ~ 18. 88% ) and 1. 92%
(95%CI. 0.05% ~10.26% ) , respectively in the other 3 groups in turn, which was significantly different from
that in B, group ( P<0. 05). Conclusion For patients undergoing laparoscopic gastrointestinal surgery
during recovery of general anesthesia, administration of 0. 06 mg/kg neostigmine+0. 03 mg/kg atropine when
TOFr=0.4 can accelerate the recovery of muscle tone and reduce the incidence of PORC after extubation.
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(train-of-four count, TOFC)=1 I}, 25T 0. 04 mg/ke Frir
IRH+0. 02 me/kg FIIFEMZH (A, 2H) ;TOFC=1 I}, 457
0. 06 mg/kg FrirHIHI+0. 03 mg/kg FIFEALLL(A, 4) 5
4 A JER B A (train-of-four ratio, TOFr)= 0.4 [},
257 0. 04 mg/kg Fr i 0y B +0. 02 mg/kg BT 4% it 2
(B, 41) ;TOFr=0. 4 i}, 2457 0. 06 mg/kg 3 7 i) B
+0. 03 mg/kg FTHEMA (B, 4H) .

PAFRUE: DR 18~65 25 QASA 734¢ [ ~ Il
I s QIR T 48 % ( body mass index, BMI) il K 18 ~
25 kg - m ;@M T B BB TR © 4 koK
M HEBRARE : O F A il B N 2 M
(OIhEE TV JHIfE Child-Pugh 534% A LI I,
B IhfE CKD I LA b, v B 0 il i < D RE A ) S H
fRIEE AL AL (Hb<70 g - L") ™ E &Y @K
IRATRE P25 PR 253 s O A P LR R 5S¢
P M5 T S 2 LY A SRR 25 M SR D
T IM3 R B A A TR s A LR I 2 QX
T ) S B B . S R R M s (Do B
@A iy I ; GEE S ASRE W LA ; @FAREFE>6 h,

FEA TR AW 50 I R 1 0 3 A MR Wiz T L
FAZGTEI  BINAAR L 28 TOFr=1. 0( B2 25 ) M ik,
BRI MO HEFE Ay 0. 04~0. 07 mg/kg' ™,
I H ARG RN 0. 07 mg/kg I, BR 1 AN RENS 32 45
PUASCR , BT Y B et 5 B0 JILRA RO S I i E
fER (BER IR WO AR W FUE R 3 ik 2245 ) A1,
23 P EUM A 5K 10 & A=, 28K R E AR 5 19K 52 I 1]
BRI, A B e 56 17 3 30 1 B A A 50 2 B 0. 04
0.06 mg/kg, HI T BT IHGPR G255 HTAE LR AL
P2 1 il FH 24 I AL T8 JULRA 25 VE F A B0 B AR TR IR
i LK S F AR AL S B AA IR SE e T 2 AN
AR 250 1] : DTOFC = 1;TOFr=0. 4,

RS0 1 B 4049 P 24 i LA 245 70, 7 Pt
R E O 4 4L A 1S £ YU B K 2
TOFC=1 B}, 55 1 ZHFN%5 2 2053 Rk 45 T 0. 04 mg/kg
BT AR +0. 02 mg/kg BT 4G 0. 06 mg/ kg i i) B+
0. 03 mg/kg BFE i ; 4 ILFA B FEKIE ] TOFr=0. 4 [,
55 3 AN 4 A3 B H k4 T 0. 04 mg/ke il Ay B +
0.02 mg/kg BHGAL 0. 06 me/ke A +0. 03 me/ke
BIFEh o MORIRIL 2 IR TF IR, 55 1 41 56 2 4
55 3 4URIHS 4 AWK & TOFr=1. 0 Jr i i [a] 435
{E437] 20 89.93.85.20.78. 73 F1 68.13 min, H.H1,4 4
Fe/NZE SR 4. 73, F ] PASS 15. 0 H [y “ Multiple
Comparisons” T EAEAR BB —J451R N =0. 05,
IR RE A 1-8=0. 8,4 LU 1:1:1:1, bpifE

N 4, FH] Tukey-Kramer 32 #5479 1 L AT, 45 5 27 4
Yt /D 2 43 4] o [N 3 e A 3 o 491 05 7%
3 4 JRUBSE T 1] BB 1 24 20% 2% 17 %, d5e i B L 40
A 55 il
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B SRR AE R T 5 o B TARRIRE ). W
FUE I i 2 1 i s (blood pressure, BP) |0 H 4]
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SEUHL N oxygen saturation, SpO, ) . i H X5 45 4
(bispectral index, BIS ) FES K E ALK JE ( partial
pressure of endtidal carbon dioxide, P.CO,) FlE MK g
J¥ (nasopharyngeal temperature, T) ,

HFHBK BB 0. 05 mg/kg  EF55 KJE 0.3 pg/kg
FINTAN 2 mg/ kg HEATHIK A B KB PO 5, 22
A B S BT . BB R RBE B R R S L 4
F R U T8 T A 2 i P R 208 A, 1] Veryark-
TOF M IASC e 000 2 0 iy R RUph bk N s L e o LA
WIS 4 AR )3 (train-of-four, TOF, #5i#< 2 Hz,
P9 2 ms  HL R B 30 mA FLER [E] [R]BE 15 s) B,
PHEEAGUE TOF 2F5 1 4> E0i4% [ v/ i & (first response in
the train of four, T,) , i R EFa & I-EiT 100%1/E R
TERR

SRR IR ES SRR R ASCRIAR B 55
B MR R BRI I =32 C . &8k T % IR
£ 0.6 mg/kg, JLFA MG I AE TOF AT Wi, 455>
PPl 1 YR TOF i E % TOF 2y 0, 3 H.Lr AR08 1
THE , BERHLAAL s, AT 2 B, LB
TAOE S A, IR NIAE 3~5 mg/ (kg « h)
EEHISFK)E 0. 10~0. 20 g/ (kg - min) 4ERF R,
BIS 4EFF7E 45~60, TERRMFAERERTBL, 3624 T, K 5
SEAMER) 10% 0, 57 RVER Ik HE 1 2 iR 8% 0. 2 mg/kg,
DAERE T, A <EHRE I 10% . ZEF5 A 73 30 ik
JE (mean arterial pressure, MAP ) Z8f¢ AN #8 it FEAHE A9
20% , 5 W 25T RR B 5 mgo HR< 50 ¥K/min i 45 ]
Bl 0.5 mg, ARHPARIERLERFTE 36.0~36.9 C, FAR
iR T E R R %

BE AR = 5 B4R 2 R LR R, W BP
ECG HR Sp0O, \P.CO, FI T, & % Ifil TR L fif Jox LA PR
R W RR E . SN A K E 2 £ TOFC =
LI, A VA, 23 Ik 45 5 0. 04 mg/ke i 37 %) B +
0. 02 mg/kg P[+E 5 0. 06 mg/ ke A HH+0. 03 mg/kg
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SBR[ 5 A T UK A - AR I
JLFA 25T 5 B WA YK 2 3] TOFC =1, TOFC =3 | TOFr=
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G RN A

2
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ELYN Y
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@) BMI Ju [ A 18~25 kg m?;
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HEBR AR :
@ F=EE O B A IR (OB BE T4
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A, 20, TOFC=1 Bf4F 0. 04 mg/kg #7 #7498 +0. 02 mg/kg
0.03 mg/kg T4 5m 40 ;B,
0. 06 mg/kg #7 #7498 +0. 03 mg/kg T dmia

21, TOFr=0. 4 B2 F 0. 04 mg/kg # 47 45 80 +0. 02 mg/kg 736 5

S A, 4. TOFC=1 B % F 0. 06 mg/kg #7 #4744 9 +
20;B, 0. TOFr=0.4 it 2 F

1 AR TIEERBEFARBRRRINRNEEMNRRE
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2.1 KA H Ae £ A AR Ao K P 8 3 HH8 3L 5 A7
4 20 FB A A9 AR B A A0 A RS AL (k5 |
A B RO BMI A ) 5 TR R TR
AP BRI | Y I LA TR Y R R 20 S5 A
KRR TG 2257 (P>0.05,% 1) .
2.2 FAE R BRI
4 20 B TR) A6 BT 0T K IR ES DR, 55 7 0k
HAWI N B LR 30 T A A8 A W3R 2 45 A A8 3 1) L I 3
TR BA G L (P>0.05) o WGBS T
UEE PRI 2 0 1 AT B TE] P, 2520 R 3 R B0
ORI SRR AR AF AN RO o R B B )i, % 4134
ESIEIER INCEWSAIW AR ST N

2.3 R LRIA) LA B DL b g

LRI A2 2 A [R] B Bt Bsf 8 3 49 I PR 2 38 L 3% 3.
FHBEMNRKRG D FEBREFHBNN B ERE 2
TOFC=1 ,TOFC=3 TOFr=0.4 .TOFr=0.7 }% TOFr=
1.0 B iy FHES[] DL 3% 42 MR IR 25 T % PEIR BT 1, 4%
HEBHE NS E EWRE E TOFC =1 Fr s i a] il 22 5%
ALt R (P >0.05) o 75T B 45 245 I AL )
B, BI G i8 TOFC = 1 I 4524, 8% TOFr=0. 4 [ 452},
0.06 mg/kg By +0. 03 mg/kg FTFE i 4 £ LA
H F:KE 2 TOFr= 1. 0 Jir 5 i} [A] 4 T 0. 04 mg/kg
Bt +0. 02 mg/kg FIFG A 4183 5 B A, AR
PTAH, B AWK T B, 4, H2ERA 51T

®1 HENARTEREEEGFABEAARNLHBEELZSARPRER (115, M(Pys,Prs) |

£ty A4l A 4l B, 4 B, 4 X/F p

PEXiE 49 51 52 50
4531 0.187 0.999

541 26 26 27 26

/15 23 25 25 24
ASA fHERBL T 9 1.274 0.938

1T %/ 34 38 36 37

T 4%/ 15 13 16 13
RS/ % 54(48,60) 54(48,59) 53(48,58) 56(47,61) 3.378 0.642
BE/em 161.88+7.15 161.25+7. 14 163. 56x7. 18 162. 14£7.75 0. 626 0. 680
IRJF kg 58.72+7. 87 58.63+7. 81 59.88+7. 61 58.58+8. 47 0. 305 0.910
BMI/kg - m™ 22.49(20.83,24.44)  23.11(20.06,24.67) 22.83(21.10,24.22) 22(20.58,24.34) 3.304 0.653
ALB/g - L7 40.98+3. 96 41.37+3.59 40. 60+3. 93 40.46+3.72 0. 501 0.776
HGB/g - L™ 154.39+9.77 153.946.77 155.5+7.93 153.6+11.82 0. 370 0. 869
M=

pH 7.420.02 7.420.03 7.4%0.03 7.420.02 0.530 0.754

Na*/mmol « L™ 140. 47+1. 96 140. 712. 36 140. 85+2. 25 140. 9422, 24 0. 796 0.553

K*/mmol - L 4.33+0.38 4.32£0.43 4.42+0.37 4.40+0.37 1.790 0.115

Ca**/mmol « L™ 2.3520. 12 2.38+0. 10 2.35+0. 12 2.35£0. 11 1.519 0.184
()]

UREA/mmol - L' 5.1(4.4,6.1) 5(4.3,5.9) 5(4.3,5.9) 5.2(4.5,5.9) 5.544 0.353

CREA/pmol - L™ 85(69,100) 81(68,90) 87(67,98) 81(69,88) 8.536 0.129
iR}

ALT/U - L7 38.04x12. 86 39.69+5. 63 41.42+12.90 40.34+12.93 1.287 0.269

AST/U - L™ 31.69+8. 10 30.41£6.25 30.10£8. 43 32.02+7.47 0.678 0. 641
SR R/ °C 36.45+0. 27 36.46+0. 19 36.47+0.17 36.48+0. 19 0.232 0.948
WA /mg - kg™ - b7 4(3,4) 4(3,4) 4(3,4) 4(3,5) 4.475 0.483
A B/ mg - kg 18(14,22) 18(14,22) 18(17,22) 21(16,24) 5.822 0.324
HiavAJe/pe - kgt - mint 0.1£0.02 0.1+0.02 0.1+0.02 0.1+0.02 0.332 0.893
B/ mg - kg 1.65+0.32 1.70+0.37 1.57+0.29 1.67+0.32 1.134 0.342
F A AT 8]/ min 182. 78+47. 03 184. 65+53. 05 174. 00£47. 55 179.70£63. 65 0.414 0.839
JR IS 7]/ min 207. 76+48. 37 213.43+55. 88 202. 88+47. 99 207. 80+63. 80 0.275 0.927
H Il R/ mL 50(20,50) 50(30,60) 50(20,50) 30(20,50) 6.170 0.290
T2/ 53 3(3,3) 3(3,3) 3(3,3) 3(3,3) 7.077 0.215
DN A 2(2,2) 2(2,2) 2(2,2) 2(2,2) 1.280 0.937
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R (P<0.05) , TEHTT I 25 2555 s A0 [ B, J0 I8
0. 04 mg/kg HriUrigHI+0. 02 me/kg FIHE AL FI R, b2
0.06 mg/kg FriAYEH+0. 03 mg/kg BTHC 54, TOFC =
1 I 25 24 B WURA PR B2 1) [ 4G T TOFr = 0. 4 15 25 24 5 B
B, AN T A, 4, B, HIUMRE T A, 4,
AT FE X (P<0.05) . MRS T2 IR B
FHI 4 2H B8 WAL 58 4 52 (B TOFr = 1. 0) Jir 57 i
[ < 25 9 HEFIUY A AL (A, B, B,

2.4 HEHE)E PORC 9% A

Bl 2 BoRKBRAE FE G 60 min 454 B H
TOFr f#) 15 F F% ( TOFr<0. 9 i}, Bl % 4= T AR J5 PORC) ,
TOFr P TP E2 L AR E S 30 min N, B E 2 7]
UL, #5240 FB & TOFr F1T B T 3k 3 (1 S AIRE M 0. 85,
4 2P PORC [l % 1 23R4y I 14.29% 7. 84% 1. 92%
0, H BB TR IR 5347, BT B 0. 04 mg/kg
41 PORC KAEFH KT 0.06 mg/kg 2H ; 4% OB i A B 245
ML T, LAA YK & 2 TOFr=0. 4 B 25 2541 PORC
RAEZRHBALT TOFC=1 By 452541,

F2 MNANRERANGERESRFAREENMRINNFETWL (xxs)
Bhr 4151 EEL) MZifE Tmin HZiE3mn - HZE5mn 255 10 min 245 20 min F P
HR/min""
A, 74.69+8. 00 74.37£7.26 74.88+7.20 74.84+6.90 75.20+6. 81 75.39+7. 45 0.633  0.674
A, 75.25+8. 11 75. 88+8. 00 75.31£8. 12 75.65+7. 85 75.61+8.02 75.75+8.21 0.615  0.688
B, 75.52+7.42 76.0827. 59 75.98+7. 67 75.00%7.92 75.9027. 36 74.88+7. 55 1.445  0.209
B, 74.9627.26 75.8026. 84 76.00+7. 00 75.90+7. 15 75.34+7.33 75.90+7. 74 1.185  0.317
SBP/mmHg
A; 125.43+14.59  125.65+14.59  125.14+13.99 125.94x14.44 124.51+13.60 124.55+13.66  1.480  0.197
A, 122.33£14.82  121.67+12.77 121.55+13.09  119.84+19.51  121.84+12.59 122.12+12.82  1.097  0.362
B, 122.41+12.98 122.31+12.54 123.79+13.45 123.11+£12.90 122.52+12.39 122.11+13.22  1.692  0.137
B,  120.24%15.23  120.02+13.61 120.38+13.75 120.86=13.75 120.18+13.60 120.08+13.82  1.567  0.170
DBP/mmHg
A, 73.20+8.70 73.22+8. 83 73.51£8.73 72.82+9.36 72.90+9. 68 72.47+9. 88 0.820  0.536
A, 72.02+7. 49 71.82+6. 83 72.12£6. 65 72.18+7.13 72.08+6. 94 72.24+6. 84 0.485  0.787
B, 74.21+7.57 74.10£7. 57 74.38+7.36 74.56+8.24 74.94+7. 64 74.38+7.96 0.403  0.847
B, 72.40+7. 14 72.68+6. 63 72.84+6. 64 72.58+6.48 72.72+6.53 73.02£6. 53 1.827  0.108
MAP /mmHg
A, 90.61+9.24 90.70+9. 33 90.72+9. 03 90. 52+8.97 90.10+9. 74 89. 83+9. 55 1.484  0.196
A, 88.79+8. 58 88.44+7.52 88.59+7.49 88.07+9. 02 88.67+7.42 88.86+7. 56 0.823  0.534
B, 90.28+8.51 90. 17£8.32 90.85+8. 18 90.74+8. 54 90. 80+7.76 90.26+8. 09 0.740  0.59
B, 88.35+8.99 88.46+8.17 88.69+8. 16 88.67+8.10 88.54+7.95 88.71+8.06 1.020  0.406
=3 IR REATEMEREREEMFAEEENIEARRI (x25)
J] S 22X SE A B B
i /i%‘f? /ﬁ?ﬁi_l WETEE  wmipn e H 4 e
TOFC=1 1.79+0.70 1.81+0.70 W55 ANBEMHHR — —
TOFC=3 16.49+2. 37 3.20+0.95 55 ANBERHR — —
TOFr=0. 4 18.60+1.78 7.10+0. 85 EH B R G LYK Afeta R a2 T
TOFr=0.7 18.86x1.61 8.220. 87 EH RERgR MY RefR MR T Frgint <5 s, 48 155
TOFr=1.0 18.93+1. 60 9.52+1.24 IEH iR A A1 WL i RETE MR 26 T Rp e mt 0] >5 s 48 07 IE R
T4 NRRETERBRABEREEMFAEEENLEETREZARREMETARE [ min,M(95%CI) ]
il n TOFC=1 TOFC =3 TOFr=0. 4 TOFr=0.7 TOFr=1.0
A, 49 41.35(40.00,42.69) 43.80(42.50,45.09) 49.51(48.29,50.73) 70.39(68.58,72.20) 94.53(92. 84,96.23)
A, 51 41.37(40.03,42.72) 43.78(42.45,45.12) 49.49(48.38,50. 60) 67.65(65.96,69.33)"  85.88(84.91,86.86)"
B, 52 41.23(40.27,42.20) 46.13(45.10,47.16)™  52.12(51.03,53.20)™  59.98(58.77,61.19)™  75.08(72.95,77.20)™
B, 50  41.24(40.09,42.39) 46.26(45.22,47.30)™  52.18(51.15,53.21)™  57.18(56.18,58.18)™  68.30(66.53,70.07) "
F 0.015 5.577 7.620 72.858 185. 638
P 0.998 0. 001 <0.001 <0.001 <0.001

a: P<0.05,15 A, 21045 ;b:P<0.05 , 5 A, Z10kdc; c: P<0.05,5 B, 4134k
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TEAHE PORC (1 (835 F 2RI T B, HoAt e AR
HEN I8 IC 155, F& S5 H0H TRE G
10.20.30.40 .50 & 60 min 4521 /3% 19 TOFr {8, Al I,
1 PR o A 1], B, (B, 41 TOFr iy i T3
fetl, i B B, AU & T B, 4L MBI i B 25 4L
53H7, TOFr=0. 4 i} 25 25 (1) £ 3 241 ) PORC & A= 1]
S 5 DB S 9 B 7 FH 245 70 42 43 B, 0. 06 mg/kg 1Y
HT B 25590 2 L 0. 04 mg/kg BYFEHL LA SR B
e, BE 4

it

% PORC X A9 H %
PORC [ % A 5 5 35 i A B0 B 150 L LA 25 1)
PRS00 o RIS AIL LA B 52 6 o8 T %) LAt 25 5t JLAS
2421 3h F1 25 25 J1 24 R A .
N, W APEIRRI 25 5 LR 26 22 (eI A7 AE D RO o ot
AN AR T AR SRS 25 14 1 2 395 o R, - SUUAS 25 78

3

3.1

A A Y52 B ISP i) 28 K, T 42 S 222 UL 1A BEL A £ 435
SEmFI], ASHIFFE 45 20 58 R VR B AR i 0 22 S 1%
HGHE R L(P>0.05,% 1), BB M,
TOFr=0.9 i 00 8 LA K J1 95 ok 52 420k 52, IR T
S P77 R 30 60 O % Sh B 52 458 . 1 LA B 15 19 TOFr 5
(B R WUBK IV (35 b, A8 R T 0 AR il I &
SE . HRIETRIBESE T R R, TEASHESE T
ST B R4 0O AR WA Y T IR e T 0
LR B 45 2 TOFr= 1. 0 i i i) A TEAG 1
3.2 HH IS ARG UK A 08 T AT

TS0 96 T T 0 ) L 00, DA T ik /> 2 T L
TRt , SRl 2 L PR 33k 8 6L 2 Tk ML e 3 1 , 8
UK o TRIR, 7307 1 B X 32 19 3 b 28715 ) 7 4 52
T, P 245 B0 2 PR B 32 PR 1 P AT B 22 5 R 45 R R
JISE, B0k TE 28 5K 7 50 B | B LS AR B R
PRI M , L HE B R 245 107 5 397 07 1 B I 2 G 1D, DA B 2
ST o ASBIFE H e P B0 BT 52— b DR A sk

A4 B 1), TOFr 0.88; FT&F 1 4], TOFr
B, #H:FTHF 1 1], TOFr 0.88;
B, 4. )G

A 4L EZM 1 B, TOFr 0.86; T8 2 4], TOFr 0.86 1 0.88; 1%k JC /1 1 4], TOFr 0.87;

0.88;

A, 21 FTHF 1 4] TOFr 0.86;
Ay #L LTS 149 TOFr 0.855

FTEF 1 1] TOFr 0.88;
B..B, TG

A, 41 FTHF 1 4], TOFr 0.86;
A>.B.B, 7

AL HUIE S 16, TOFr 0.85;5
Ay.By B, 4G

| A8 B g%

[

HREE WG WA G WA G WG WA G
10 min 20 min 30 min 40 min 50 min 60 min
B2 #%EF 60 min J&HEE TOF BT REXMIGKER
*5 HERSNEAZHSEER TOFr & (%,x+s)

245 n K45 10 min KI5 20 min K5 30 min 5 40 min KI5 50 min K5 60 min
A, 49 97.08+2. 17 97.10+2. 56" 97.47+3. 73 98.24+2. 64 99. 88+0. 86 1000
Ay 51 97.18+1.56™ 97.43+2. 58 97.76+2. 30 98.10+1.35 1000 1000
B, 52 98.29+1.23" 98.81+0. 91 99.13+1. 01 99.23+1.10™ 100+0 1000
B, 50 98.96+0. 95 99.72+0. 45" 99. 80+0. 40™™ 99.90+0. 30" 1000 1000

F 10. 564 7.493 6.307 11.205 1.033 -
P <0. 001 <0. 001 <0.001 <0. 001 0.398 -

a; P<0.05,5 A, 201b%:;b.P<0.05 , 5 A, Z0ILE; ¢ P<0.05,5 B, 41rbi

H d: P<0. 05,5 Bz éﬂktfr’i
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HERZY , A0 O A AN RSO, A 2 Bz, o T
Wi AR , S LR ) AU AN B BB
RE SR S, 33X 15t WA BIE 5 F (50 Ay B 46 it 7910 2
FIER

JIURZS S0 S RE A R0 LA 245 PO 2 AEFF AT IR
M REAEHT B 5 BUNLAL 25 B B2 5 B A, D20 AN R
JSRE R A 5 - HLRERS A2 T RS AU, 35 Bly S st T W 3t
T PRI , DTS 6% LR 24 (0 R A P R0 o 4R T
i PR 52 3k P A R P JULAS Ao DRI e R L
PR S A 2 LY BELA (4 8 TR R e A A2 1
FAENIC I W RIAAE . 2 3 G4 T ARG b B 1
VRS B RS 2 B B B I PRAFFAE FIR B, 248
TEEAT LR S B, 2 3 A i 8wl A i PR 15 A=
S AR LA PR 52 A9 A0 08 R S R B A 25 A JULAA 15 4
MZ%

3.3 #Meg ARSI ASE WUN IR A 04 R A

T R WA T LR S BT AR 257 1 0. 04~
0.07 mg/kgo FEAMFIEAYHLL H, W2 H] 0. 04.,0. 05,
0.06 A10.07 mg/kg HY i Hfr iy B X 4= R S 301 A 2
JE IR R UM VE T REAT 45 5T o &5 2R /s 9 39 18 W 14
FEGUNE R A AR AR LAY, 17 H. 0. 05 mg/kg Fl
0. 04 mg/kg FiTHIIAZ [, 2 0. 07 mg/kg A1 0. 06 mg/ kg
B Z ] AR HTRCR A E 28 5 o Tl RS
DR EEORUE LRSS BURCR , SO mI R T f5e /), I %
DA R AT REAR A 0 o [RLIE , A BF S R T T P
HBAGA &L, B 0. 04.,0. 06 mg/kgo Xf A1 [7] i) F 25 i}
BL, B i B RS BURCRAFAE IE AR AR (R 4)
FELE ZIIHILATF] 0. 06 meg/keg S 1 19 1A A A 1y 50
PRIF S BRI, B DRl S B 2 R, PR UIE AR
B,

BT A8 R R B PR 50 0. 07 mg/kg, it R
U i AT 56 4 30 LB R A i T AR
TSN, 0 ) o Al P B A AT B 40 245 o TR
LAACIIURA 25 (58 A o 22 UL P BEL A 2 A RE 2t — 20 1 o
TEPURCR o i3 R PR S T 2 5 S MU 58010 A FIEL il
REME G (ANBEIR LR 2 O AR 3 MR AR 3 Bk 22 28 )
FE A SN N K 1 K AR %, S KR R AR B IR T
W5 W], fE R 1L 0. 06 me/ke B Hr i) B 1) 25 2455 4
it T RE S8 R SR LG 1

AW FER GG R, B, 458 WA RAENT T,
A, 855 TG, X R WHTr ) B 25 24 1) s ]
ARBTG5 Ak, A, AL ILIC T Y
IR A A AN 2 BT 0 B W 0 i 5 R Y, PR
B, I RA A ENT T

3.4 AT e AR AR AR S WUAN K 42 64 2 ) B AL

PO ARG R 3 25 P A5 DT AR AR AU R Fe A 45 24
IR Y AU FIE I & & b6 B ARTH IR, LA 9K ) JF
BRIZ IS o SISE, BT 1B B0 155 75 245 4 R AR 2 L 1A 5K )
RS o ASIESE 2R FH G > FH 2 I LIS 2 A A B o
S B 3 1 0 S MR AR F 5T 45 AR, 2 TOFY =
0. 4 B HT T IS PURCR e dir (R 4) o IR, Bt
FAAFINRA B Tk — 20 di b 58 50 0 i B 9 25 24
BF ], SR T A BRI 52 7 28 AL SR B2 25 AR A0

R 1 IFF08 0T I WA A [R] 25 24 Ik (R RA 7] T 145
PURCRAN , A5 0 B V) W T 45748 J5 TOFr (1) f1IK
AR, XTE 438 T PORC kA%, &5, LI f
iy TOF: #F I BL TS [FIRREE ) FRREAR (3R 5) s R
B, b I A H A B kA T PORC(KE2) . ESE
MR R S A B E R TOFr (HX KF 0.8,
{H— 26 B F A A TR A Im PRAIR o AR A5
SRS, T AL B PORC KA K 5. 9%,
i 91. 7% PORC %A= HIAE$R 45 J5 30 min Py,

SERE G IR TOFr 1975 K AT RE 58 i iy B
N PR 1 2 B2y A 5o AR DAy Bl 1 40 ) 5910, i
$r (%) B4 ) L TR RELTRE %) 43 A , AT 14 o 22 JUL A o 4
b L TERBTR AR L, JT5 LA KA . SR, B
W AR LR 25 AR08 . (AR T B A2, B
() B A 25 B5GR I F [B) A R 7 ~ 11 min,  IE QAR5 h
T BRI, BT W 25 24 B (a3 487 TOFr iR
Rir) oA 28k (161 2) o AT DL TOFr=0. 4 25 45502
BridE AL

g5 B TR N TR IR I E W TR R 2 B R
PR 52 1A P 1 25 L e 1 LA R 4 1 R B 5 e, 72
£ TOFr=0. 4 [ 457 0. 06 mg/kg 157 317 19 ] {h
0.03 mg/kg MIBTHE St o HI T JLZE FI 3 4F B 1 FR R
A BRRRE BT B WV S S BT LA FAIAE L EE A AR A
W 245 07 R i — DR .
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