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Effect of combined anesthesia on Wuzhishan miniature pigs in surgery
lasting up to 8 hours

DUAN Tianbing, ZHANG Jinxia, XIANG Dingcheng” , SONG Rui, KONG Ranran
(Guangzhou General Hospital, Guangzhou 510010, China)

[ Abstract] Objective  To explore the effect of general anesthesia on Wuzhishan miniature pigs induced by a
mixture of ketamine, Sumianxin II and midazolam, and maintained by ketamine and propofol in surgery lasting up to 8
hours. Methods A total of 18 Wuzhishan miniature pigs (body weight (20.3 +1.9) kg, 14 male and 4 female) were
used in this study. The induction of anesthesia was performed with intramuscular injection of ketamine (8 — 10 mg/kg)
Sumianxin Il (1.5 mL) and midazolam (10 mg) behind the ear, and the general anesthesia was maintained with a mixture
containing 0. 9% sodium chloride 8 mL, ketamine 100 mg/2 mL and propofol 200 mg/40 mL, continuously injected
through the marginal ear vein through a syringe infusion pump. The time spent for anesthesia induction and the duration
time of anesthesia were recorded. Physiological indexes including body temperature, blood pressure, heart rate and

respiratory rate, the reflex activities, and the effects of analgesia, sedation and muscular relaxation of the miniature pigs
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under anesthesia at 0, 0.5, 1, 1.5, 2, 4, 6, 8 h were observed. Results All the 18 pigs were successfully
anaesthetized, but 4 pigs died during surgery due to hypovolemic shock, anesthesia accident, left main coronary thrombosis
and reperfusion arrhythmia, respectively. During anesthesia, the analgesia, sedation and muscular relaxation effects on the
pigs were obvious. The average time spent for anesthesia induction was (4.8 + 1.2) min and the duration time of
anesthesia was (54.1 =5.8) min. The eyelid reflex, corneal reflex and anal reflex in the pigs were weak or disappeared
during 1 — 8 h after the anesthesia was induced. The body temperature of the pigs was decreased gradually, with a
significant difference between 1 h and 0 h (P < 0.05), reaching the lowest point at 4 h, and then maintained stable. The
blood pressure was gradually decreased, reaching the lowest level at 2 h (P < 0.05), then somehow increased, and
maintained at a stable level until the end of surgery. The respiratory rate fluctuated during the anesthesia, with no
significant difference. Conclusions The anesthesia induced by a combination of ketamine, Sumianxin II and midazolam

and maintained with a combination of ketamine and propofol is simple to operate, shows effects fast, and has good effects of

analgesia, sedation and muscular relaxation, keeping the circulatory system and respiratory system relatively stable

throughout the anesthesia. Thus it is suitable for general anesthesia for miniature pigs.
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Tab.1 The combined anesthesia regimen
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Anesthesia regimens

2 S 2 255 i

Drugs and dosages

HEATK

Infusion modes

A IS

Induction regimen

SR 8 ~10 mg/kg ARG I 1.5 mL BKEPBEA 10 mg
Mixture of 8 — 10 mg/kg of ketamine, 1.5 mL of

Sumianxin and 10 mg of midazolam

LA 3 5

Intramuscular injection

SRR 100 mg + PHIAMH 200 mg i B X 50 mL
Mixture of 100 mg of ketamine and 200 mg of propofol, diluted
with 0. 9% of sodium chloride to 50 mL

Y4575 %

Maintenance regimen

€ UN

Continuous intravenous injection with a

1 /NEF:0.6 ~0.8 mL/(h-kg)
The 1st hour: 0.6 -0.8 mL/(h-kg)

medical syringe pump

552 /NI 0.4 ~0.6 mL/(h-kg) (JE N & 45 5)
The 2nd hour; 0.4 —0.6 mL/(h-kg) (dosage for

maintenance of anesthesia)

Sl 100 me i BEE 10 mL, BRK 2 mL BN

[i) W7 2 24

100 mg of ketamine, diluted with 0. 9% of sodium chloride

Tk St

to 10 mL, each time 2 mL added

Intermittent administration

AT 20 mL A B, B 2 mL 3B i

Intravenous injection

20 mL of propofol not diluted, each time 2 mL added
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Tab.2 Characteristics and causes of death of 4 pigs during the experiment

9 R (kg) 53 SR HFLET ] (h) FE T A H W A4 His
Number Body weight Gender Duration of experiments Causes of death Judgment criteria
" e L K, T 3 3 R R I T 3 AR
e M1 . 25 A4 5 e
1 18.0 5.0 . Large amount of bleeding, and significant decrease
Male Hypovolemic shock X . i
of pressure at the root of ascending aorta
e P AL PRE B A R I 1 25 W 4B ROIE R
5 18.5 ) 7.6 " e Pericardial adhesion, a large dose of propofol used,
Female Anesthetic accident K i .
and failed rescue with vasoactive drugs
X . fife ) UL RS I A 3 2 22 5 T H
6 16.5 e 4.5 ZEI?EII*@ . Left coronary ostium blocked by a large
Female Left main coronary thrombosis . . i
: thrombus revealed at autopsy
i A2 B, L BR B R A
S o A e Al
8 21.0 e 3.2 ik (J‘]E Lok o . Repeated ventricular fibrillation,
Female Reperfusion arrhythmia

and failed electric defibrillation
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Tab.3 Effect of combined anesthesia on vital signs of the miniature pigs

i8] (h) IR (C) L)k (mmHg) IS EEYi L/ € ) W 5% (23 )

Time Body temperature Blood pressure Heart rate (times per minute) Respiratory rate (times per minute)
0 38.4 £0.42 100 £ 11 819 17.5+£3.3

0.5 38.2 +£0.40 97 12 77 £8 16.9 +4. 1

1 37.6 £0.39 " 96 +13 75 £ 11 16.4 +3.8

1.5 37.4+0.44" 94 +12 76 £9 16.6 £3.9

2 37.3+0.47" 76 12 97 +15* 19.1 4.2

4 37.2+0.40" 92 +11 85 +10 17.8 £3.9

6 37.2+0.38" 89 +11 84 £ 10 18.1 £4.1

8 37.2+0.41" 88 +12 88 +12 18.5+4.3

E:50h LE, " P<0.05,
Note. Compared with 0 h, * P < 0.05.

R4 WG RREO NBLRE IR HS | A AT S 5 4 4R

Tab.4 Effect of combined anesthesia on eyelid reflex, corneal reflex and anal reflex of the pigs

] (1) Hﬁﬂfﬁb’&ﬁ piiloeE) NNV}
Eyelid reflex Corneal reflex Anal reflex
Time

+ E - + E - + E -
0 18 0 0 14 2 2 2 3 13
0.5 10 3 5 3 4 11 0 0 18
1 0 2 16 0 2 16 0 0 18
1.5 0 0 18 0 0 18 0 0 18
2 0 0 18 0 0 18 0 0 18
4 0 0 17 0 0 17 0 0 17
6 2 0 13 1 3 11 3 4 8
8 3 0 11 2 1 11 3 5 6
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Tab.5 Effects of combined anesthesia on analgesia, sedation and muscular relaxation in the pigs

B () BRI AR B RCR JULHA 2R
1l Analgesia effect Sedation effect Muscular relaxation effect
Time
+ + = + + = + E =
0 18 0 0 14 2 2 2 3 13
0.5 10 3 5 3 4 11 0 0 18
1 0 0 18 0 0 18 0 0 18
1.5 0 0 18 0 0 18 0 0 18
2 0 0 18 0 0 18 0 0 18
4 0 0 17 0 0 17 0 0 17
6 0 2 13 1 3 11 3 4 8
8 0 3 11 2 1 11 3 5 6
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