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Characteristics of Pathological Injury of Intestinal Tract in Rats under
Hypobaric Hypoxia Environment at Different High Altitude*
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ABSTRACT Objective: To study the characteristics of intestinal tract pathological injury of rats in hypobaric hypoxia at different
high altitude. Methods: 30 male SD rats were randomly divided into 5 groups: Plain group (n=6), High-altitude (HA) 5000 m for 10 day
group(n=6), HA 5000 m for 21day group(n=6), HA 6500 m for 10day group(n=6), HA 6500 m for 21day group (n=6). Rats were raised
normally either in plain or simulated high altitude environment, at the corresponding time point, rats were euthanized, small intestines
were harvested, fixed tissues were processed routinely into paraffin and sections were stained routinely with hematoxylin and eosin. Mor-
phologic parameters were measured by optical microscope and then the pathological injury score were evaluated. Results: The patho-
logical injury scores of jejunum and ileum in the high altitude group were significantly higher than that of the plain group (P<0.01), the
pathological injury scores of jejunum, ileum and colon were significantly higher in the HA 5000 m for 21 day group than that of the HA
5000 m for 10 day group, but significant lower than that of the HA 6500 m for 21 day group, the pathological injury scores of jejunum,
ileum and colon were significantly higher in the HA 6500 m for 10 day group than that of the HA 5000 m for 10 day group(P<0.01,P<0.
05). The pathological injury scores of colon were significantly higher in the groups of the high altitude than the plain group except for the
HA 5000 m for 10 day group (P<0.01, P<0.05). The pathological injury scores of jejunum had significant different with that of the colon
in the HA 5000 m for 21 day group (P<0.05); the pathological injury scores of both jejunum and ileum had significant different with that
of the colon in the HA 6500 m for 21 day group(P<0.05, P<0.01). Conclusions: The injuries of the intestinal mucosa became serious with
the with rising altitude and the stayed time, the intestinal injuries were more serious than that of colon at same situation, however there
were no significant different between jejunum and ileum, the injuries of colon happened later than intestine, and they correlated with the
stay time in the high altitude, which indicated that intestinal injury should be pay more attention in the early time of entering the hypobaric
hypoxia environment of the high altitude.

Key words: High altitude; Hypobaric hypoxia; Intestinal tract; Pathological injury

*REATUH 22X B2 ARG H (CWS10023)
VEF RIS S (1973-), Lo Bt , SEBRTSE5 1) - [ 18 77 , E-mail: 872617561@qq.com
o SEHAEE XVLAE(1970-), 55 WL, F AR BRI, B S0, LR 507 [ R B 13
E-mail: ljw273273@163.com, H1i% :0991-4992952
(IS B 11:2017-02-26 #2732 H 1:2017-03-22)



IREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.27 SEP.2017

-+ 5239 -

Chinese Library Classification(CLC): R-33; R333; R135.6 Document code: A

Article ID: 1673-6273(2017)27-5238-04

YN

]

i}

SRR AR L , o SR A9 S B R (BRAA,
R 5 AR SRR R 2 AL 5 IR X A SR LR A7 SR — Rl Pk
A T SRR SR X AR B SR 22 D T (L B 22 BT E 4
ST AR AR &% | LG ER L SN RE T, %o
TR RBEFEDD . A ORI R T m LR AR
Sl AR R A AR, AL L I R IR 2 i L fRUER e
EE AL DU IR LTI B T s Ea i e S DL
PRt (R o RE T E A . RN, LA il SR B
BEy R, ST 2 AT RGN (R R Sl RO,
LN RE LA, g B f R R e L k4, ok A R 2 4451
(EAN TR R 0 85 PR 358 T 452 R S ) R IR, 25 0 | [T Ji 0 285
B g PR3 i H R AR WL B IR GE . It , AT
FeBE VU ILFFIR TN TS50 MG A BADAS [T 1 B, BRI A
(R AR e 14 o BRI S BRI T £ B AR T i T 0 A f 2
(17 50 A BRSO A, LISUI Ry g IR 4 1 B R SR i
RS PP OB AR A B A A

1 AR S O ik

1.1 LIS K o 4E

30 HUfEt: SD KRB, 250-280 g, W [ #iset S 3 sh M) ik o b
L AP AT : SCXK (3#7)2011-0001 , i AT IE S : SYXK
(7£)2012-0027, Tk — )5 , SE50 53 5 20 PR XS R (6 H).
5000 KIEFHR = BE 10 R4 (6 H).5000 >Rk & B 21 K416
H) 6500 Kk = B2 10 KZH(6 H) 6500 A5 BE 21 K4l
(6 H)o B E IR B AEFRBEDHHI A " P ALREIR IR TS50 0
HRIEAT, A BIIRE 5000 >k (6500 AR R, TR S8 R A
25°C, LY SHHLTICEAE 5000 KEL 6500 KK i PR L i
FEE SR 10 KA 21 K, ML 6 Hik B AEAEF FIRES
T, R SE R A AR A R AR 45 T IEE IR
1.2 Ak
12.1 REFAEIE A2 AR B[R], 3% 00 S L 2240 30 me/kg
AR R P SR SRR S P EAFE , XA B A R B H R BR
THAGE & B i 21, A R K i 7 38 N 25400 , W 1 TE R 170 T 1)
FOFET A G, FERAARAS S o T o AR AR 24 R, S R
P 10% 1 R i1 2 ¥ v 78 43 [ . [ A2 24 /MBI, kA 71
BT HUM , A4 3
122 WiNIEFRRRIESITES SR HE Yo s
UL 4 AU P 2 A8 4k BI2000 BSR0F RS RIK . %
Chiu'sPH 431 HE 7 i TR B4 05 0 4, BAR Ry - B % 1 1A 26
HEE O 43 s B BRI Ths b 2 2 Bk b B 40 M A Ik SR 1 435
JAEERR b K A A T2 IR K 2 43 5 A R B 4 A T2 T
Ui HREE R AN 3 43 s R A TR AR AR SO T S5 AT
K EMINAEY KT, 7] BERERE A )2 R A IRE 4 53 %k
LR I 35077 [ 2 A 5 43, i 2 44 @I FAT: B URR iy g 2
BHRMTE R IS

L3 FitFESH

ST AR SPSS 23.0, T VORI Bt bRifEe
PR, ZAH R HCHBR RN R T7 2200, 4R LR Y LSD
%, LA P<0.05 ZF AL AR

2 R

2.1 EAXREHRGHEFTES LR

B R BRAEA RIEIR 1 o R RGN R S, 25
e Bl 0L : (1)5000 m Z 88 10 d J& , 25 W B RS 9 B R AR Pk
AR AR, E A E A R B Y Ik R (L 1-A), 3
FRHAEAI T30 1.68% 0.46;(2)5000 m 5% 21 d J5, =3 s [
HIZMEY IR I, 4 LA RAMRIE 3B FE T 2 S
kML E 1-D), R A B0 1538 2.37+ 0.505(3)6500
m &7 10 dJ5, o WA i A 28Tk e, K 4 4 i i
T8 EEE R R A 5K ML IE 1-G), 355 B A 4751
43K 2.74% 0.43;(4)6500 m &7 21d J5 , 2 iR E K E L
B AR vE (UL 1-0), SER B2 E 3 05 14 R 4.01% 0.68, 25
J - Tk B ZEL s B AS5PE- 53Ry 0.75% 0.21, 4% 1 SR 41 25 i s 2
PGP0 18 B2 5 T RO B 41 (P<0.01), 5000 m %2 5% 21d 41
23 s BB 5 0P 43 B 2 8 T 5000 m 28 10d 41, W WAKT
6500 m 7% 21 d 41,6500 m 7% 10d 4125 s BG40 2
ZEF 5000 m 7% 10 d Z1(P<0.01 T§ P<0.05),
22 ERXREBRGFEFTES LR

A 2K BRAE AN TRIVEEAR 1) v TR A AL PR 2 S AN [ B Tl [l
Jase Al UL : (1)5000m Z2 88 10d f5 , [0 A 2B 4 m Y ik
FEAL, (15T 4 ALK i, 188 DL 43 B 1= B2 4 i e 4 (UL %1 1-B),
SRR RS 1,795 0.52;(2)5000 m F8E 21d f5,
Wl R B AN MY Tk T, BR R 5 3 AR IE % (WLIE] 1-E), -
P B 2R AT 4 R 2.43% 0.57;(3)6500 m 5282 10d )5 , M
4> A R BN Y 5K 7S 1L, 5 PRl 35 22 4 A iR, b A
THUZARS® , BERA B2 RAEEOLE 1-H), 95
PEE 3R 2.98 0.555(4)6500 m #5% 21 d ), [l #k o3
FhRAREEAR PEIRAE , A K R AN A B AL T 2 A
Z M BAEY KT, U A UL 8 R7E (UL 1-K), S 2490
2RISR 4.32% 0.51, [a] i S JEONT HE 4508 B8 405 70
0.81% 0.22, 4575 54 5l B R B0 45 174334 8 38 s TP Bk HR
ZH (P<0.01),5000 m 52§% 21 d 2 @GR R it B2 T
5000 m 252 10 d 26, B AT 6500 m % 21 d 24,6500 m &
7 10 d 21 5] 7 95 BRSP4 2 3% & F 5000 m B #E 10 d 41
(P<0.01 5§ P<0.05),
23 ERXBREBRRGTHFEFTS

2K BRAE A [RIVEEAR 1) 2 TR A S P 2 AN [ B Tl )5
W T ] I, (1)5000 m 252 10 d 5, G5k RE Thom - f T i B
AK i B AR I Y 5K FE I (L & 1-C), - 249 955 BE 2A 45 A3 20
1.25% 0.41;(2)5000 m 5Z 21d J5, 454G 2 SEE TR
MY KFEML (WAL 1-F), SR B 050750 1.95+
0.73;(3)6500 m F 7% 10 d J&7 , Z6ME T IS sk T i, 45 K EAF



-+ 5240 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.27 SEP.2017

ARAPCULIE 1-D), PP 2= 3051 43R 2.39% 0.505(4)6500
m 7 21 d J57 , S5 ARG A3 66 T2 T e g L i 4n i
LA 1-L), PR B0 G P4 0 3.22+ 0.61, Z5H5°F IRt
HEAFREI GRS 0.82+ 0.26, [T 5000 m Z7E 10 d 4145
b i B2 5 X BB 4 L 22 7 g i A, Hidy

B | =07 [ S FEAR R i K S AN R 8] s A9 HE S s R (x 200)

o S 2L 25 f s PR A3 P 3 B 3 R TP SR R 2 (P<0.01 5K
P<0.05), 5000 m %5 21 d #4145 G BB G172 B m T
5000 m #£5% 10 d 20, 9] BAET 6500 m £25% 21 d £, 6500 m £
& 10 d 2045 Wi BRAR 5 PE 43t 3 = F 5000 m F#FR 10 d 4
(P<0.01 5§ P<0.05),

I R
o 'ﬂt

9 o

Fig.1 Pothological observation of jejunum, ileum and colon at different altitude for different time detected by HE staining(* 200)
#£:5000 m, 10 d 4H(A =H7,B (BI85, C %555); 5000 m, 21 d £A(D =47, E BI85, F %555);
6500 m, 10 d 48(G =87, H E1f7, ] £5%); 6500 m, 21 d H( =85,K EIRF, L 4557);
Note: 5000 m,10 d group(A jejunum, B ileum, C colon); 5000 m, 21d group(D jejunum, E ileum, F colon);

6500 m, 10 d group(G jejunum, H ileum, I colon); 6500 m, 21 d group(J jejunum, K ileum, L colon); (X 200)
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Table 1 Comparison of the pathological injury score of Jejunum, Ileum and Colon between different groups(xt s)

0d 10 day 21 day
Group
Plain 5000 m 6500 m 5000 m 6500 m
Jejunum 0.75+ 0.21 1.68+ 0.46 237+ 0.50 2.74% 043 4.01% 0.68"
Ileum 0.81+ 0.22 1.79+ 0.52 243+ 0.57 2.98+ 0.55" 432+ 0.51*
Colon 0.82+ 0.26 1.25% 0.41 1.95+ 0.73 2.39+ 0.50 3.22+ 0.61

Note: compared with the colon group, “P<0.05, *P<0.01.
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