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Abstract

AIM: To observe the effect of the change in baro-
metric pressure on biliary motility by using a
hypobaric chamber to simulate a civil aircraft in
flight.

METHODS: Forty-two rabbits were randomly
divided into a control group (n = 14), a Ta group
(n = 14, hypobaric exposure in a hypobaric
chamber 3 times in 3 d) and a Tb group (n = 14,
hypobaric exposure in a hypobaric chamber
7 times in 7 d). The level of cholecystokinin 8
(CCKS8) was measured in the duodenal tissue
and plasma. The expression of CCK-A receptor
(CCK-AR) mRNA in gallbladder tissues was
detected by RT-PCR. Quantitative analysis of
“mTc-EHIDA hepatobiliary dynamic imaging
was made in each group.

RESULTS: Compared to the control group,
the Ta group had lower levels of CCK8 both
in duodenal tissue and plasma (Ta group vs C
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group, 5.24 pg/mL + 0.56 pg/mL vs 6.25 pg/mL
+ 0.53 pg/mL in duodenal tissue, P < 0.05; 3.59
pg/mL + 0.20 pg/mL vs 4.61 pg/mL % 0.10 pg/
mL in plasma, P < 0.05) and a significant delay
in duodenal appearance time (Ta group vs C
group, 114.73 s £ 13.34 s vs 79.52 s £ 10.83 5, P <
0.05). Besides a delay in DAT and lower level of
CCKS8, decreased expression of CCK-A receptor
mRNA was found in gallbladder tissues in the
Tb group compared to the control group and Ta
group (CCK-AR/B-actin: Tb group vs C group:
0.56 + 0.21 vs 0.82 £ 0.16, P < 0.05; Tb group vs
Ta group: 0.56 +0.21 vs 0.75 £ 0.29, P < 0.05).

CONCLUSION: Barometric pressure change in a
civil aircraft in flight shows some inhibitory ef-
fects on biliary motility.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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(duodenal appearance time, DAT)#E K (Ta 48
vs C41: 114.73 s£13.34 s vs 79.52 s£+10.83 s,
P<0.05), + =3, fFPCCKAKFT
B(TaZl vs C4: + =38 M4 L 5.24 pg/mL
+0.56 pg/mL vs 6.25 pg/mL+0.53 pg/mL,
P<0.05; f27F: 3.59 pg/mL+0.20 pg/mL vs 4.61
pg/mL£0.10 pg/mL, P<0.05); TbZAI% Lik 7
R EAIL, K I E 2847 F CCK-AR#) KA TF
%(CCK-AR/B-actin: Tb4a vs C42: 0.56+£0.21
vs 0.82+0.16, P<0.05; Tb4H vs Tazd: 0.56
0.21 vs 0.75£0.29, P<0.05).
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fit: B2 (®mTe-dimethyliminodiacetic acid, *mTe-
EHIDA): gl 2535 A vl 5ot 1 &b vt
FLHLKTZ 4% (single photon emission computed
tomography, SPECT): £ [EGEZ "/ Millennium
MPRZAY; CBK248M AT fifi; e I 0 47 35 8
(cholecystokinin 8, CCK8) ELISAIAF & sl f#
SR AT IR 2 .

1.2 77k
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R R F R — IR, 8T d)a R

122 AR KL K R ENCIEA T, 22
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THUJE [ 2 b 1

1.2.3 AFResh 54 % 2445 SPECTUA KL LA
fIRRE w7 R ME AT, AEVE140 keV, B T820%,
FFE128 X 128, TN FR%2.0. ZK Mk [ & T
REHE, Z2HZEKEAN"mTc-EHIDA 37
MBq(1 mCi)Ja, R HE T HIAE LT 7, R
SERMBAE3 s 1, JELERAE40 min. N H O R
[X (region of interest, ROI)F AR i /5 1 1&]
BOEAT AL B, i H B DR Rl XA Y
HRXROT, FRAFAH N (TR 1 T, V5 H
Y& 1% .52 0 18] (duodenal appearance time, DAT)-.
JIH 2 S 0GR 8] (the peak time, T M 2F-HEI
[#](1/2 excretory time, T,,).

1.2.4 AFARLE: FRL3%EEHZ41(30 mg/
k) BRI IR, (102 IR 1ML, 6-8 mL/ M ; (2)
IR, 3)UIH+ & (292 cm), 0 'C PBS
Yeig, TMAPBS 5 mL, #FES 513, #5.0:5000
r/minX 10 min, BL_F7E2 mL. FTfArA4)-80 °C
A URERAF AR

125 +=3mu, hiFFCCKS, Az
W i 45 & A% Ak (cholecystokinin A receptor,
CCK-AR)& ik #9#m: CCKSKMFZELIS AR
VLT, CCK-ARE LK) 5E BRT-PCR:
(OFESERNA A 42 B G R R 2T,
TRIZoEARHUERNA; Q)5 I1MF%: L5 14:
5'“CCATCATGACTCCGTACCCCA-3', 5l
): 5-TGGCGCTGAAGATGGGCA-3'; (3)ilfi 4%
SEAE A CDNAS G F OGRS E R b AT,
732 cDNAWW, TRA7T-80 CHEH; (4)PCRIX
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C1 Tal C2 Ta2 C3 Ta3 M

Tbl Cc2 Tb2 Cc3 Tb3

1 CCK-ARZRIXHVHESRT-PCR. C: CHFEA; Ta: TaZHFEAS; Th: ToZHFEAS; B —actin: [NZ:HE; CCK-AR: JHFE i ZA

ZIK.
SR DAT(s) TnaxlMin) T,5(min)
CH 79.52+10.83 4.18+0.77 10.18+0.75
TaZH 114.73+13.34° 4.21+0.87 10.71+0.87
TobZA 99.44+11.12° 4.04+1.06 10.57+1.07

°P<0.05 vs C#H; P<0.05 vs C4H. DAT: +_1ERT&iVE);
Trox: IBESIFREEVE; T, BEHHIVE.

s RNVARZR K25 uL, VZcAFR: 95 °C 5 min,
SRJ595 °C 30's, 58 C 30's, 72 °C 30 s, L40MF
¥R, 72 °C 10 min, 4 “C Forever; (5)i& H Tanon Gis
AT BE R4, K5 B-actin M bRUE(E B2 N
1, T &AE TP CCK-AR £ AR R .

it F A Hi ) Hmean+ SDER IR, H40
THRAESPSS10.0, - 20 () £ s 04T 5 A 28 5 7% 4y
T, P<0.050 Z R B vk 24 XL

2 BR

2.1 Bawgfeit g A4k AL T iR BNt
[H](DAT): TaZl. Tb4l % mTXR4L(C4l), Ta
BEF T4l (Tadl vs C4l: 114.73 s+ 13.34
s vs 79.52 s+10.83 s, 2 = 0.000; T4 vs C4l:
99.44 s+11.12 s vs 79.52 s=10.83 s, P = 0.000;
Ta#l vs Tb4l: 114.73 s£13.34 s vs 99.44 s+
11.12 s, P = 0.041); JHAER ARV [F)(T,,,0):
)R WL 22 (P = 0.773); NHEEFHER R
(T,): A5 2HLIR] A DL J 22 572 (P = 0.260) (3K 1).

2.2 Rt =¥, fik Re 4% F (CCKSB)
ELISA#% M 4 R A CCK-AR%k A #9 ¥ % FRT-
PCR% R ML IHFEW A 25 (CCKS): Tafl. T4
BELTAE4L(CH), Talk T T4 (TaZl vs C
21 5.24 pg/mL=+0.56 pg/mL vs 5.24 pg/mL+0.56
pg/mL, P = 0.000; Tb4 vs C41: 5.81 pg/mL+0.45
pg/mL vs 6.25 pg/mL+0.53 pg/mL, P = 0.000;
Tall vs TbZ: 5.24 pg/mL=+0.56 pg/mL vs 5.81
pg/mL+0.45 pg/mL, P = 0.001); |- 5 lIH4l4L
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HHCCKS: Tal L T-CHL, Taflk T'Tb, T4l
HCHUMH L 2 AN (Tadl vs C41: 3.5940.20
pg/mL vs 3.59+0.20 pg/mL, 2 = 0.000; TaZ] vs
Tb#: 3.59 pg/mL+0.20 pg/mL vs 3.82 pg/mL =+
0.16 pg/mL, P = 0.019; Tb4] vs C41: 3.82 pg/mL
+0.16 pg/mL vs 4.61 pg/mL+0.10 pg/mL, P =
0.080); CCK-ARY: & K1k Tb4CCK-ARKIE
WEETTadl. XHEAL(CAL)(To4 vs C4l: 0.56
+0.21 vs 0.82£0.16, 2 = 0.000; TbZH vs TaZfl:
0.56+0.21 vs 0.75£0.29, P = 0.000; CZH vs TaZ:
0.8240.16 vs 0.75+0.29, P = 0.203)(#2). CCK-
ARKIE LKA R 1.
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paxi:| +_3#5854A4RCCK8(pg/mL)  MFECCK8(pg/ml)  CCK-AR/B-actin
CH 6.25+0.53 4.61+0.10 0.82+0.16
TazB 5.24 + 0.56° 3.59 +0.20° 0.75+0.29
To?H 5.81 +0.45° 3.82+0.16™ 0.56+0.21%°

°P<0.05 vs C4; °P<0.05 vs TaZH. CCK8: fBFEINYEZE; CCK-AR/B-actin: IBFRINBEERAT

IEDNAZKHIRIEE SB-actin DNAFRBIRNERL(E.
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