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Effect of air bag on the outcome of abdominal withdrawal reflex test
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[ Abstract )

Methods To measure the diameters of different pressue-air bags by digital vernier caliper and X ray imaging. Using the

Objective  To optimize the preparation of air bag materials for abdominal withdrawal reflex test.
pain threshold (3 points) as a criterion to test the pressure values of different air bags in the rats with corresponding
visceral pain sensitivity. Results With the increasing pressure, the changes of the diameter of round latex balloon were
uniform and gentle, and could meet the pressure range used in the experiment (20 ~ 80 mmHg). The threshold of
visceral pain in rats was near the nociceptive stimulus value,and would not cause irreversible damage to the rat intestinal
tract. Conclusions Air bag made from round latrex ballon is an ideal tool to be used in abdominal withdrawal reflex test
in rats.

[ Key words] Rat; Abdominal withdrawal reflex test; Air bag; Standardization
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R ANFRBERE R (A8 R EARAE AL (mm)
Tab.1 The diameter of the air bag changes with the increasing pressure
10 mmHg 20 mmHg 30 mmHg 40 mmHg 50 mmHg 60 mmHg 70 mmHg 80 mmHg 90 mmHg 100 mmHg 110 mmHg 120 mmHg 130 mmHg 140 mmHg

1 15. 68 19.58 20.23 21.87 25.10 - - - - - - - - -

2 21.00 21.78 22.55 23.58 24.59 26. 46 29. 86 - - = - - = =

3 9. 60 10. 09 10. 34 10. 57 10.77 10.92 11.12 11. 46 11.70 11.97 12.03 12.51 12. 84 14.18
I (D ARIBHE S (2) B BK; (3) KAOB Tk,
Note. (1) Rubber fingerstall; (2) Round balloon; (3) Long balloon.

F2 ARRBELER RN BEE S EHE N E A2 E A (em)
Tab.2 Changes of the diameter of air bag put inside the rat colorectum following the increase of pressure

0 mmHg 20 mmHg 40 mmHg 60 mmHg 80 mmHg
Hin faai7 Hs [ Hin Veshin Hin Kt Hi a7

Rectum Descending colon Rectum Descending colon Rectum Descending colon Rectum Descending colon Rectum  Descending colon

1 0.53 0.50 0.71 0.81 0.94 0.95 1.02 1.09 - -
2 0.36 0. 54 0.51 0.58 0.58 0.70 0.70 0.94 0.71 1.01
3 0.52 0. 60 0.53 0. 65 0.58 0. 67 0.65 0.74 0. 67 0.83

(D) RIBIRE ; (2) BUEAEK; (3) KA&AIEABK,
Note. (1) Rubber fingerstall; (2) Round balloon; (3) Long balloon.

1 (A)20 mmHg, T#EH K 42 19. 58 mm; (B)40 mmHg. <4
F K42 21. 87 mm; (C)50 mmHg; <9 i K 42 25. 10 mm;
(D) 4kLE1H<(36. 6 mm) , JEIHFEE (46 mmHg) .

B2 BKREEER
Note. (A)20 mmHg: maximum diameter is 19.58 mm; ( B) 40

mmHg; maximum diameter is 21. 87 mm; ( C)50 mmHg: maximum

¥ : (A)20 mmHg; 52 5 K 42 10.09 mm; (B)40 mmHg: <.
BRI 10.57 mm; (C) 60 mmHg: <4 K H 42 10.92
mm; (D) 140 mmHg: SHRKEE 14. 18 mm,

B4 KHEPAEKERE
Note. (A)20 mmHg: maximum diameter is 10. 09 mm; ( B) 40

mmHg; maximum diameter is 10. 57 mm; ( C)60 mmHg: maximum

diameter is 10.92 mm; ( D) 140 mmHg; maximum diameter is

14. 18 mm.

diameter is 25. 10 mm; ( D) Further increase the diameter (36.6

mm) , but the pressure value drops (46 mmHg).
Fig.4 The diameter of a long balloon

R3 AEHEMERPIREE (x 25,0 =10)
Tab.3 Pain threshold measured in each rat group
Ve mmHg
Pain threshold

Fig.2 The diameter of a medical rubber fingerstall

Bce £
Rubber fingerstall 21. 110£2. 355
VE: (A)20 mmHg: THERK R 21,78 mm; (B)40 mmHg: < MBSk 50,630 +3. 8895
p ) Round ball PO ES
4 K P42 23.58 mm; (C) 70 mmHg < 3 5% K B 72 29. 86 ound batloon
IS SIAREN

mm; (D) 4ZETES(36. 5 mm) , K IT{EFFAR (60 mmHg) , 89.259 +3. 64127
B3 [REAEkER

Note. ( A)20 mmHg: maximum diameter is 21. 78 mm; ( B) 40

Long balloon
T SRR EE, 2P < 0.05; 5 ERHE, TP < 0.05,

Note. Compared with the medical rubber finger cover,”P < 0.05;
Compared with the round balloon, ¥ P <0. 05.

S B B S A0 O ) BUELAE 50 mmHg BT, K 4%
A ER o KA 2 B P B (E B i, 78 90 mmHg I
T, AR R B B AR = (8] B LA P <
0.05,Z5HF W EME(ES3),
3 it

i BEROR S 5 S0 86 ( AWR) S22 81 P9 IS5 3

mmHg : maximum diameter is 23. 58 mm; ( C)70 mmHg: maximum
diameter is 29. 86 mm; ( D) Further increase the diameter (36.5
mm) , but the pressure value drops (60 mmHg).

Fig.3 The diameter of a round balloon
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TE: (A) RFERABEEE NI KB 0.53 om, ZEFEZ N IRK
4 0.50 em; (B)20 mmHg: #ELE FL I N K4 0. 71 em, 7E[%
L5 K A% 0.81 em; (C) 40 mmHg: S8 76 7 by P9 i K H 4%
0.94 cm, FEREZE I N HR K EAE 0. 95 cm; (D)60 mmHg: ‘<27 ELA
WK AR 1,02 om , TEREZS G N EOR BAZ 1,09 em,

B 5 MBBHEEERRIENER
Note. ( A) unaerated: the maximum diameter of the balloon in the rectum
is 0. 53 em, and that in the descending colon is 0. 50 ecm; ( B)20 mmHg:
the maximum balloon diameter in the rectum is 0. 71 e¢m, and that in the
descending colon is 0.81 c¢mj; ( C) 40 mmHg; the maximum balloon
diameter in the rectum is 0. 94 cm, and that in the descending colon is
0.95 cm;(D)60 mmHg:the maximum balloon diameter in the rectum is
1.02 e¢m, and that in the descending colon is 1. 09 cm.

Fig.5 The diameter of medical rubber fingerstll inside the rat body

H: (A)20 mmHg: LM N E K EAE 0. 51 em, TEFR 25 N B
KE0.58 cm; (B)40 mmHg: K AHEFE E M M e K EAZ 0. 58 cm,
TERELE NI KR AR 0. 70 em; (C)60 mmHg: S % 7E B 7 N K
HA#0.70 em, 7EREEE AN KR B AZ 0. 94 cm; (D)80 mmHg. < 2
HEHEBPIRKEAZ0. 71 em, fEFELE AN B ERR 1.01 em,
6 R ERAERRUAN HAZ
Note. ( A) 20 mmHg: the maximum diameter of the balloon in the
rectum is 0. 51 cm, and that in the descending colon is 0. 58 cm; (B)
40 mmHg: the maximum balloon diameter in the rectum is 0.58 cm,
and that in the descending colon is 0.70 cm; ( C) 60 mmHg: the
maximum ballon diameter in the rectum is 0. 70 ¢m, and that in the
descending colon is 0.94 cm; (D) 80 mmHg: the maximum balloon
diameter in the rectum is 0. 71 ¢m, and that in the descending colon is
1.01 cm.
Fig.6 The diameter of round balloon inside the rat body

T (A) RFEAEEE N KEAR 0. 52 em, TERESS I N ERK
F#£0.60 cm;(B)20 mmHg: T L N K42 0.53 cm, 7E
Fe2s I N R EAR 0. 65 em; (C)40 mmHg: K BE7E H ARk B
#£0.58 em, (EMELE N EK ET42 0. 67 em; (D) 80 mmHg: L 2E7E
HMWNERERO0.67 em, fERELS AN BCREAE 0. 83 em,
7 REEARIERBIAN HE
Note. ( A) Unaerated: the maximum diameter of the balloon in the
rectum is 0. 52 e¢m, and that in the descending colon is 0. 60 c¢m;
(B)20 mmHg;the maximum diameter in the rectum is 0. 53 ¢cm, and
that in the descending colon is 0.65 cm; ( C) 40 mmHg: the
maximum diameter in the rectum is 0.58 cm, and that in the
descending colon is 0. 67 c¢m;(D)80 mmHg; the maximum diameter
in the rectum is 0.67 c¢m, and that in the descending colon is
0. 83 cm.
Fig.7 The diameter of long balloon inside the rat body
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