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Abstract

AIM: To investigate the effect of simulated
weightlessness on the healing of acetic acid-
induced experimental gastric ulcer in rats and to
explore the potential mechanisms involved.

METHODS: Thirty-two SD rats were randomly
and equally divided into four groups: 7 d tail
suspension group, 7 d control group,14 d tail
suspension, and 14 d control group. Gastric
ulcer was induced in rats with acetic acid. Tail
suspension was used to simulate the weightless-
ness condition 3 days after ulcer induction. The
gastric ulcer area was measured with a vernier
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caliper. The ultrastructure of regenerative muco-
sa was observed by electronic microscopy. Epi-
dermal growth factor (EGF) level in gastric juice
was determined by radioimmunoassay (RIA).
The staging of ulcer healing was performed.

RESULTS: Compared to the 7 d control group,
the ulcer area significantly increased (6.0 mm® +
1.7 mm?*vs 2.2 mm®* + 0.7 mm>, t = 5.661, P < 0.01)
and the stage of ulcer significantly decreased (y°
=12.771, P < 0.01) in the 7d suspension group.
Compared to the 14 d control group, the ulcer
area and EGF level increased (3.0 mm® + 1.2 mm®
vs 1.1 mm* + 0.4 mm?, ¢ = 4.233, P < 0.01; 0.155
ng/mL * 0.052 ng/mL vs 0.103 ng/mL * 0.019
ng/mlL, t = 2.635, P < 0.05) in the 14 d suspension
group. Compared to the 7 d suspension group,
the ulcer area, EGF level and stage of ulcer sig-
nificantly decreased (3.0 mm” + 1.2 mm” vs 6.0
mm?® + 1.7 mm? t = 3.805, P < 0.01; 0.155 ng/mL
* 0.052 ng/mL vs 0.434 ng/mL + 0.137 ng/mL, ¢
=5.657, P < 0.01; ¥* = 12.953, P < 0.01) in the 14 d
suspension group. The ultrastructural restoration
and histological maturity of healed ulcer in the
7 d and 14 d suspension groups were inferior to
those in the 7 d and 14 d control groups.

CONCLUSION: Simulated weightlessness may
depress the structure of regenerative gastric
mucosa, delay the healing of ulcer, and increase
EGF level in gastric juice.

Key Words: Simulated weightlessness; Experimen-
tal gastric ulcer; Tail suspension; Ultrastructure;
Epidermal growth factor
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LER: LaTRR7 damk, BT dAK KRS
&R B3 K (6.0 mm’ 1.7 mm’ vs 2.2 mm’+
0.7 mm’, £ = 5.661, P<0.01), ¥ % HA9A B 44K
(= 12.771, P<0.01); 514 datgrk, &%
14 d28.3% % @ ARBA 232 KX (3.0 mm’+1.2 mm’ s
1.1 mm’+04 mn'’, £ = 4.233, P<0.01), § iZEGF
A% 232 %(0.155 ng/mL+0.052 ng/mL vs
0.103 ng/mL=+0.019 ng/mL, ¢ = 2.635, P<0.05);
L5& %7 dAkiR, £H14 dAxmaRAR
B (3.0 mm*£1.2 mm’ vs 6.0 mm’ £ 1.7 mm’,
t = 3.805, P<0.01), HREGF4& =¥ %1%
(0.155 ng/mL+£0.052 ng/mL vs 0.434 ng/mL +
0.137 ng/mL, £ = 5.657, P<0.01), % 7% % H oA B
Bk (= 12.953, P<0.01). 52887 di, 14 d
Ak, A N7 dA. 14 dAF AR LMK
H %, R F R AJEEIL

GRS Bk T AR A A FB R LM, 1R T
A, B IREGF 42 7 i BLARAZ P3G .

REER: BURE; SREERE BRNER BAE
MR REERKET

KB, 5, HEA, IR, BE=, tUE, 58 BIREN K
S S RSN, BRENEHRE 2011; 19(27):
2863-2868
http://www.wjgnet.com/1009-3079/19/2863.asp

0 51

R R LR35 B rh R AR I S A B A
#, —HUCRKIR o MBS0 AR b T 2k JE Bl
PUREXTE# . DUA DI PP, Mg,
e SRR, A E R E), A
SR T A R A W T H g 210
R X 2R FEAH A Mt (peptic ulcer, PU)FEN
HIREFCAET— AR 2D, PRt ACSL 568 1 R & v
AT R BRUBERUL e RS2, 8K B S P T
¥i(gastric ulcer, GU)IMRLA 1K I, BRI
X5t S B 3 ) R e S Rl BE AL, AR
U3 W B 6 e BRI AR 3.

1 MRFGE
1.1 M4 fi 5 & Sprague-Dawley K32,
SPF#, 1A #200-230 g, W4 [ 1k 5 4 i Al

SIS A E AR AR A A, YFAliEYS: SCXK
(3)2006-0009. AALL 2K HAR A £ HY B (H AR
Be 2y TREBETITHAL), W) T RAbk, Wekr R
J, ECLTPSE801 [ A Jé He A=) 'l i 5% ; EGFI
S e oy M B A R s AR AR U
L2, sigmaA ], A rHESP3761; POK
B, MA SR OHEIZ A BRA ], #t5
101130; 100% &, 25 4E BIAE 27l 4 B2
a), A5 T2¢100331; 160g/L 7, Jbat
AR A A BRA ], A= #E45201010 27;
9 g/LSEA IS, W eI A R A, R
P45 100709028 05; WLAR T FE, JbatPUER T
AR BR A ], A 45 20100801.

12 Fik

1.2.1 2-#8: SDAR32 K, BENL WA R 7 d
. 14 dAFFHNR R0 0 BEZH, SR8 . K
TGN PEFRL wis FFUR S5, 2 K R 38 F g i)
7%, HHIRE K, Y= SidgERr23+2 C,

1.2.2 X RIZ W T 5 5B A & 2] Okabely
PR, KRS BRT24 AR RARK, 2% ELEE
ZA4h2.3 mL/kg s FRIFE IR 6 R W8, T-8I%
FE P EAT IR, FARVIAKA2 cm, 25
HE, BNRAS mm, K230 mm AR E S
7 F R EER B S /NS f D)8 R 7295 mmAb (e
TR, )55 NI 100% 19K EE#Z0.1 mL, 1 min
Jer R AT ORISR, AR B Eh K P2 0K
T P £ L P 3 B g K I LA A DK I R VR PR b R
1, 4455 JIERE,

1.2.3 K RAEDAK THER ) & GRS SH3REM
AR BIFUR R R 1. 2 RS )5 2R
Fe R ARSI R AR A U B A TR
B, R IS T T, Al K S B T ) A )
B b, JE R, SRR KT 30, H
R B APROK. R A BR AN b, oAb 4
T T 40 AH ).

1.2.4 AR ASCE: Jtd AR e : = a4k
il 7 AR 14 )5, 258 24 h, 2% HL 2l
2.3 mL/kg/l5 5 BRIE, T ERE, 254550 ]. Wl ],
TEA2%AE R MR 10 mL, B4, Bk
[P EY), B8 o/LH M. 30 min)5, ¥ KL
BYFF R, A B ER Kb 25 B A bR <R
CREf£0.02 mm) 538 1 15t O i B KA
AR, 23 HHC D, DL RIEAS, #5 S
= X (D,/2) X (Dy/2), nit3.14, T HA. LA
Bz IR AT T 8 KR 7 ) 1 B KA A 0 B
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KB, B BB ARSI SRR 2665
M, WD T4 emX 1 emB414L, #K e sud
BF AL K E AT

B, WIAEAH [FEBAL(F /NS MY N 77495 mm
ALYDELFRIRE KNI B 2R, 40 o/ L FF SV o2,
oz EHRURR B RS I K, — FRORIE B, A A B,
5 um/EEEESEY F, HEGL (0, Y6 823t .
1.2.5 B&EGF4 %69l 5 : 8 B, IR 20
Hl4 'C 12 000 r/min 2015 min, B HC L35 5 W,
HEPEH, T-20 CUKF N ARAE, KBS
SEEGFF f, FLARHRAE D B iR e i 15
HEAT.
1.2.6 75t o B e R0 RS N BE T it 0, A
RN =W, RS I, il A
Ay Hiv Hy Spv SRACE. (DA A 9
BRIV, B EEM A B AN, Ml
B 7R, K. A Bz RN, &
A, IR W e K Q)@ A
(HI): HJW: BUzmRMIEINIE, E &1 KBRS
TR, A BERE, Ttz JA [ AR e 7K Pt B
FEARW I, IR DLFRAE Y b HL I BERET R,
ol IR R SR M s Fe M. K 2%, T ALEH
SRR bR R R R R (B) IR II(S
10): S : IRRRAL IR, e A, B
AT ERER, AT Fe . K, AL A L
FREAE T % S JRFRY R T, S5t
AT G R, R A T % .
St S0 HE R SPSS13.048 11
WAL HT AL BE, v &Pk lmean = SDEK R TH &
PRI LR FHAS 56, PR T (R 56 DA
P<0.05H 2G4 m X

2 BR

2.1 — M A B ALK &AL, Hk
AR RS WG BBER;
R T B E ARG S -3 RN T
B Wmah . BB, ARG 2E3-4 KR
BTG, RS R N, BEEE R &
fii 7.dv 14 d 85005, Bm AR B /A E
Sk, JE I TE W, BEEY) O A g,
FIIFE I v WAL ZORE B, B IRk, RIE
K, W IE N R 2 ik 3T,
Xof 2t T LSRRI, (E R i 4k B

22 BHEFRAGUR B @A T 5XH7
dZLLE A, 7 d4Li iz i AR B B3 K (6.0 +
1.7 mm® vs 2.24+0.7 mm’, ¢ = 5.661, P<0.01);
514 a4, & m14 dAE5 i f e
WAREGB.OE1.2 mm’ vs 1.1+£0.4 mm’, £ = 4.233,
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pax el n  RBERMM) MBEEGFKIE(ng/mL)
NHRAE

7d 22+07 0.363+0.117

14d 8 1.1+0.4 0.103+0.019

E/R4A

7d 8 6.0+£1.7° 0.434+0.137

14 d 8 3.0+1.2 0.155 + 0.052%

°P<0.01 vs WHR7 d4H; °P<0.05, °P<0.01 vs W8R14 d4B; 'P<0.
01 vs BR7 dE

DA AH AHE HEA H SH E AE
NHRAE 24.225 0.001
7d 0 1

14 d 0 1 2 3

E/RA

7d 6 2 0 0 0

14 d 0 1 5 2 0

P<0.01); HEm7 dALE:, Bm14 dA 507
RIS /N3B.0£1.2 mm® vs 6.0+11.7 mm’, £ =
3.805, P<0.01),(HAT X} 1R 7 dZH K (3K D).

23 EFRRF R G BEAREALR LGN HXHT
d4l. 14 d4lbbis, Bin7 d4l. 14 d41i AR
gk Ze, AR N IRRECR D, IRAASEIRY 7K
AR, BT AR I /D, S 20 iR W R R,
Bk I3 2 A R0 MBS A 2 2% ol 3o B 200 L2 A Y
FEAR(KD).

2.4 BAET KA FREGFAE0 T/ 53T
14 d41Eb %, B T 14 d4IEGF& & B W B4 755(0.155
£0.052 ng/mL vs 0.103£0.019 ng/mL, ¢ = 2.635,
P<0.05); HE M7 d4l bk, &iM14 A4 EGFH =
W 1 BA#4%(0.155£0.052 ng/mL vs 0.434+0.137
ng/mL, £ = 5.657, P<0.01)(1).

2.5 AR XRESATHEESH WA KRB
RA WA Z 5 = 24.225, P<0.01). 5 %]
7 d4LEE, B 7 A4l o I BRIy =
12.771, P<0.01); 5E 07 dA LR, 14 d4 5
703 WA BRI = 12.953, P<0.01)(#2).
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AHIR ATNR ORI SCERF N RS IERMEL T fbs. K iy, LRI im, P ip, K
RS se, =T Moy, SikiENa, 1 Rpo, #Hig. s(FH)ANFEST S, kg N HEE HiKg, mLAGES ML, lepm()W;
55 49 1/min) + E%(1L#5 83%) + 60 = Bq, pHANAE S PHELP", H pylori NFE ™S BHP, T1/2ANAE™ itl/284 TL, Vmax
AfeVmax, p NG N9 3Cu. THRMEM SN, ARHAR R, Wy Ehir 22 E 4 S5 4, aREW)E .
R, AP, WA R B (Helicobacter pylori, H pylori), Ilex pubescens Hook, et Arn.var.glaber Chang(fir 4 #
I RIREER); HRIK, — SR 55 (WREA S, 3% imean, FRIEZESD, FRIYG, AL FIMERP, #1552 50, 1L2%
LRI EURAL (G 3 BERMERI RS- (WN, O, P, S, d, I)Hiln-(normal, 1-), N-(nitrogen, %), o-(ortho, 4E),
O-(oxygen, %, X AI%), d-(dextro, 47 JE), p-(para, %), 4l Uin-butyl acetate( 2 1 T §), V-methylacetanilide(N-
FL 2B 1), o-cresol(RB ), 3-O-methyl-adrenaline(3-O- FF 3L B I I 2%), d-amphetamine(4 Jig 2K 4 %),
I-dopa(ZEEZ ), p-aminosalicylic acid(6 2 3L /KMIR). HL 1 F M4 Sin vitro, in vivo, in situ; 1bid, et al, po, vs;
RSP RHRR I LR, m (5T, VUIRRR), F(OO), p(JEJ7), W(Th), vOEE), Q(#E), E(HLIZIRIE), S(H
F), e(NF 1), 2(BERE P, kat), (B IQIREE, C), DORIE, Gy), A S TEREE, Bq), p(B 1, MARITE, g/L), (K
B, mol/L), (AR 7340, mL/L), w73 30, mg/g), bOFTEFE/RIR L, mol/g), /(K FE), b(5Hi BE), A(miFE), d(JFBL),
RCPAR), D(FAE), Tas s VA, Ty CIFE. FERIFF 5305 /NG RUE, Ulras, c-mye; Fe PP KS IEM, WP16
H=A.
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