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Abstract

AIM: To establish a conscious heat stroke (HS)
rat model to investigate heat stroke-induced
gastrointestinal motility and changes of serum
motilin (MTL) and gastrin (GAS).
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METHODS: A conscious HS rat model was es-
tablished using artificial experimental environ-
ment simulation cabin (AEESC). The changes of
gastric mucosal gland morphology was observed
by light microscopy. The blue Sephadex-2000
marker was used to determine the rates of gas-
tric emptying (GAS) and small intestinal transit
(SIT). Serum and gastrointestinal contents of
MTL and GAS were detected by ELISA, and ex-
pression of GAS and MT in the gastrointestinal
mucosa gland was observed by the immunohis-
tochemical technique.

RESULTS: Compared with normal controls,
the rates of GE and SIP were significantly lower
in HS rats, while serum GAS and MTL levels
were significantly higher (P < 0.05). Serum GAS
and MTL peaked at 16 h and then rapidly de-
creased, while gastric GAS peaked at 8 h. The
longer the thermal stimulation time, the lower
the concentration of MTL in the duodenum (P <
0.05). With the increase of thermal stimulation
time, the rats showed gastric mucosal gland
structure disturbance, glandular epithelial dis-
arrangement, cloudy swelling, and glandular
cavity narrowing or missing. Finally, glandular
epithelial degeneration and gland structure
destruction were observed, and the size, color
and distribution of granules in the cytoplasm of
gland cells were significantly changed.

CONCLUSION: The changes of serum MTL and
GAS may be indicators to judge abnormal gastro-
intestinal motility in conscious heat stroke rats.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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1, BRI WA SRR EIRIT, B
2130% (1) B3 H I K AR R Si 40477 5 i
F A AR SRR, IR IR AL AT B #
MM EEE . B ERALAMG R T BmEN 2SR
JiE N 2R A fiE(systemic inflammatory response
syndrome, SIRS) X HA 32 88 B DhRefRiS 25 &
fiF (multiple organ dysfunction syndrome, MODS)
A EAE A REY, B a1 s N R
) TR A CNFERE” , Bl NRIEK
SIRSHIMODS ¥4 & 7 15 H 2 HE A 2 B,
B WA & (gastrin, GAS). [ & (motilin, MTL)/&
[F] B AEAE T R AR FR 4 RGFNE AL R — PTG
PERR R BE P “ilnhk” , 28 iz
FIRFEERZ, K TIERRE I (conscious
heat stroke, CHS) X iR B Ma3h 11 & B B = i
FUHATE AIRE D, gEEX T AR
B HF i, AR AU AT R CHS R RS,
Fr I W S AR K B B i G T R R 25 7
2, FRITCHS K B ash 1 513K GAS. MTL
TENAENKR.

1 RT3

1.1 N L SEBR RSEEARADUA (7 b 54X
TAF); 1215 (il S R A
B F]); RT-60004 H B BEFR X (32 E F AL A A
A 77); Powlab/8spA: HH it X (Ad instruments 2y
|, WURHNE); KB E iR AR R3S (RET-2, b
HIRIBERI MM AR A ), MTL. GAS—Ht
(Uscn Life Science IncHfit); i 5% #-2000(3
Hit-Pharmacia/A #]).

1.2

1.2.1 : 8 SDRE60A
[ Eh B 8 44t 5 R I H A X SE B 3 M 9T 0 4
ft, YFATIE S SCXY(37)2011-00017, 44 5280 g
+10.6 g, ENMEFEFET d, BEHL N IEH X IR A
10 2(0 WD) AR50 2. ALsh ) F 52
RIAR A ANAR/K24 h, SE56 I IA) 5 20K B35 H B iR
K. AR T HA 2 TS 30 WL K BRS04 hist T
M FETHRA, BB I8, 164 24 h
VE WSS R, i FIBE NI EC7 R 58 h
H10H . 16 hdl15H . 24 haH25 R34, e
R 0 B A B DA I AT TG BN UE, A HERR IR I
A I A S Y Bl 3 s e, AN W5
SRR 385y W 4y, — i T B sl 7
i RS 577 2= 1 50 == o 11 = 521 @ 1
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Oh ;B:8h ;C:16h ;D:24h . N
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=l optical density, MOD) DR RN SRS,
122 . SPRSLES = MBFIR 21 C R, A HIGBURRAEARS R, 8018

+1.50 C, “FIIFHR R ES4.6% 1+ 1.4%, &R
THFEER27 C+2.3 C, PN RES0.6% +
1.4%, H 80 BT sR s e hr 3 T T H R
AESAVIZEAWET, oSSR E412 CE
0.5 °C, “FIIARRT IR E22.3% 3 1.30%.

1.2.3 s (DA PRAEAS I : A5 FH L
K FRAZ CofA i (core temperature, Tr). F 1Lid
SR BRI A K (respiratory rate, RR); 3%/
L2430 mg/k gl RRIBE S, Ze IBE 50 Ik o R i
AR HE SO B K BF 38 8 ik s (mean arte-
rial pressure, MAP)fl.0» % (heart rate, HR); (2)
KEIMEMTL. GASE &IE: K kR if3-5
mL/H, BF S IA30 uLiKEFED TA 8%
M R A, 4 CRALEUILIE, -70 C KA R A7
FERE; (3) KR B 25 % (gastric emptying rates,
GERS), /Nt % (small intestinal propulsion
rates, SIPRS)MIE: K HABHT30 minZs T-2%7i
®E-2000, 0.4 mL/ARER, AR5 220 B sk
BB FIME, 2R SN 5 2Rk 28 S O A
Jii%, frll K SUGERS. SIPRS.

1.24 N
D RBCKRILE, FIEBCRRE . 248
W 2R %20y, AR EE KGR, — ST
Hil S HEGL 0 K e H A e ) s 55—
o BRI RS S vk 4% B M LSS

1.2.5 GAS. MTL (mean
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HLFRATE m B N IEHS A RLET (X 400), 12
FImage-Pro Plus6. 0BG A3 HTGAS.
MTLI*JMOD, % 1E 6% ¥ (incident level): 240.
iZHSPSS17.0%k 47 kb 3,
T EE Y5 Fimean = SDFRIR, £ 24 T RLH [H] L
KA BKZTT 250 BTk 5 (One-way ANOVA),
P<0.05NEFHAGT R L.

2 BR

2.1 He8E R, 0 hdl B g
TR AR S5 R R, HEFURE, R B, R b
B g5 e R (LA, 2A), BV KRR B I 3l e
R ZRAL, IR B R HEFIABLIE, 2K, iR
J A /N (BT IB), 305 53 M b iz 26 R e b, o s ¥ 2
(EI1C), AT W/ EAIR A (EI2B), 24 hiv [l iA 2
PV o, MR bR B . AR, i (D),
Jon 2 R 2 i b B B K . MR AR .
% T R(E2D).

2.2 GAS. MTL

0 hZH A3 P9 73 A KNy ety —Ign btk &
KW, MR A WFRIE(EBA, 4A), B 5 RS
heH. B RR16 hZH Mk A LIE YRR R Bt
%, DR FRIE(K3B, C, 4B), 24 hiFf i Py 41
FRLR k&% (% (13D, 4D); iz HIE
GBI BRI HTGAS. MTLIIMOD K I, 50 h
HAHLL, BHHGASTHE, IEHFE 28 h(P<0.05),
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REERAERBIFHEGAS. MTLIINBBE (7 =
5, mean + SD)

D4R GAS MTL

0Oh 7.58+ 1.56 6.70+ 2.16
8h 9.57+ 1.02° 4.31+ 1.50
16 h 8.98+ 1.60 2.30+ 0.57°
24 h 3.73+ 2.16™° 1.78+ 0.45™

%P<0.05vs0h
: MTL:

:9P<0.01vs8h ,°P<0.05vs16h .GAS:

8-16 h'EBIZZ1E T 43, 16 hjg bk K%, fmdlan
MTLHA & B (P<0.05)(FK 1).

2.3 Tr. HR. MAP. RR 50 h
LA L, B K FUHR . RRJE T E(P<0.05)
B A IA i KAE, TrfE0-8 h ik T 5 (P<0.05),
8-16 h N RI AT G &M, M5 POk =,
24 hif ik K% OMAT42.17 'C £0.84 'C, MAP
ETriIZ A4 S AL, 16 hik I {H 5 s F %
(P<0.05)(F2).

2.4 GERS. SIPRS TR
K GERS. SIPRS50 h4iAH LA, 7E8 hi &2
[ (P<0.05), 8-16 hN R INZE1S N 43, t)5 1tk
N P&, 24 hitfGERS, SIPRSIA e /MA, 4015 FLE

2 (P<0.01)(£3).
2.5 . GAS.
MTL ARV KR IMFGAS. MTL/K

P50 hZH W T (P<0.05), 16 hikIg{d Jm i
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2 +EBYEER
{RHERE(x 400). A: 0 h

;B:8h ;C:16h ;D:
24h .

L ERE &

N "
23 2l <]

R B, HARMTLN B 2 i BTk, B 44
GASIEE FTF2 £ 8 h(P<0.05), 8-16 hNZE18 T[4
(P>0.05), )5 PRE %, 24 hivt B HZIGASTE
fIK(P<0.05), B A ZE KN H A MTLE
B3 PR (P<0.01)(F4).

3 e
AT I R A D% B 12 W bR i L 66 A% 0
IR TR (=40 °C), BT B, FfEfa
R M R G R AT (AL WU B
SR E A I AR R B LA F B 5256 3h P
BRI FE . Tr. SBPHIBIAZE AT TS5
KA KBV EFEE K FEE SR, Boucha-
maZ5! B H DI ORI R T 41 ‘CRISBP MG (E
N B A2 W S 56 1 AR (R kR v FRATTE R
PR BB BRI A [F] I 8] 2 Tr+ RRAH,
FLRE8E A 00038 G e IR T PRI K A4 IR VR 1 S
AR U R BRI R K HE R B AR FR AT
R e 5 By ok 5 ) 45 AL BTS00 WIE 57 A 20 A5 T,
CHS K R RS B R0 F K R A BR S ML, A
B et FBae 7 A 85 R, 50 hAH AL,
BERHHR, RREFELTI, TrE =R,
B 2 BN YT AE B BE DGR T, B S 2 B 2548
TP AR, 5 HKEAPGRE K, B
FIRFECKTrE, MAP/K TP 2 BRI 25 4k
R a5, 16 hiFIA O J5 I N RE. %415 H
AT ] P AMITE 78 285 AR — 250,

IEFIEOL T, W% b R a0 i B A b R
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xR 2 ANEIHEISAERTr. HR. MAP, RRZEK (mean + SD)

B 3 BIRIESIMERRIASPE x400). A: 0 h
:B:8h ;C:16h :;D:24h

4R n Tr('C) HR(ZR/min) MAP(mmHg) RR(ZR/min)

Oh 10 37.36+ 0.27 410+ 13 158+ 19 79+ 8

8h 10 39.68+ 0.31° 436+ 17 276+ 24° 85+ 5

16 h 38.91+ 0.48° 510+ 14* 291+ 15° 112+ 12

24 h 8 42.17+ 0.84*° 624+ 23 103+ 13*° 165+ 14°°
P<0.05vs0h ;°P<0.05vs8h ;°P<0.05vs16h .Tr: i HR: . MAP: :RR:

&R 3 AEIFEISAERGERS. SIPRSZMY (mean + SD, %)

D4R n GERS SIPRS

0h 10 71.26+ 15.26 73.23+ 8.72
8h 10 48.59+ 12.40° 46.23+ 13.01°
16 h 9 4234+ 6.9° 48.10+ 8.70°
24 h 8 36.06+ 4.91°° 38.81+ 2.01™°

P<0.05,°P<0.01vs 0 h ;°P<0.05vs8h
. GERS: ; SIPRS:

1 °P<0.05vs 16 h

YER, W B ik g 38 P8 40 B F0 N 3 58N LR
FEIRUT, BRIAT UEHE 2 I, AR A2 Fh RS0 K%
N IE 3 N i R R E Y, RN R
HENMBAEER, 85000 8 K MRE i fk &1,
ALY Bk PR IR RE S K R
R REERoccludinE HREIAD . EEH
JHE PAY 6 e 2 35 A 2R A1) A L 483 4% B R i R e
P, Jip & 7 v A0 0 T BEAE P B
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) 73 st 2 i i A B o A K R N R R A
MEERE R —, I, REEEETE B/
St Bt (R AR AGAE H AT IR 78 b i ok AR IE. AR sk
B4k R BN, A KB GERS. SIPRS#:0 h4l
BEM, HRIE R EGMAPHILL, BRI PE
TN BRI, v LA B A TR N i, E
X/ B S iE s, IR II%RGS T R
i [ A ELP A, AT IR M, e A TR )
SR T 46 71 B A%, 18 R 4 i 2 Al AL 5 3
R, FE8E Wsh 1S EERRAS T KR g
gl K EUOK. HER . HETEEIN5m 2% K H
R fR AR, MUAHE N RO, B a1
ERERNG PR, #5550 Z 1) = R0 ok #E 8 Bl
RIIRPLRE 77, PIIRBE I o, AFFE R I, #
S F224-48 hisf BB 0K FL0E ) B ohfg e
i, BHEE R, 5 R BT A b 55 52
B, Wi RO P B Z RO e, R
CHSK B B W B AR AAR T A5 2 K B T S0 ]

"2RAEE

(conscio-
us heat stroke, CHS)

GAS.
MTL

GAS. MTL
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40 C,

4 T ISIBRRIEMTLIRIK(SPIA x 400). A:
Oh ;B:8h ;C:16h ;D:24h

xR 4 NANBERABIIE. SFALKRIGAS. MILEEZEK (mean + SD, pg/mL)

- . & Shn4aR

GAS MTL GAS MTL
Oh 10 123.27+ 10.49 999.28+ 49.08 67.41+ 6.13 267.03+ 45.63
8h 10 260.40+ 18.31° 1280.80+ 143.27° 94.12+ 11.41° 153.07+ 22.30°
16 h 9 320.17+ 25.56™ 1478.18+ 164.95* 89.90+ 10.6° 77.42+ 19.07°
24 h 8 216.34+ 15.59" 1031.09+ 125,72 46.85+ 11.78 61.67+ 15.43™

%P<0.05, °P<0.01 s 0 h ; °P<0.05, P<0.01vs 8 h

K, BIaR AR A Z AL, IR BRI AR
B U, RPN BRI, BRI SR K 2
i 1) FA B B AR A /K b, AT A3 B0 i JE e
V. AUMLE . AR B, AR AN HLAE
T2, WA AN AR R T LR 0 10 2
R BE AR, 5 R AL B A A
HR EEBMAEREMT ZH/mNG
LU, FEPRXIPLE RS, EREINIREMPET
A A BAE, HAaREEM T+ 18
AN i 2% M 2R g 83 I KB v, K A 22 41 44
WALAE, 0 ik, NIk, R BTAE, XA
[ I A7 AE T P A R GERI IR BER SAR “ if
K7, R—FifE B sz mEER R, v E#E
AR S ARG G KA RN, T A 228
FORE TR 3 Gl R E M2 3, AR XA
JARSP_Ext B iz st AT R Am it s F e
TR K B 2R I g B A RO A S AR
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: °P<0.05, P<0.01vs 16 h

. GAS: s MTL:

NI A R AR A i 5T GAS. MTL#R
kg, JA1E e B ImHA T GAS. MTL
B EAATRI, [RIEIE H G g% A G a0
GAS. MTLEIAHTIEEFMEITHHGAS,
MTLEIMOD#E— S IGE, 45 R R0, HAHH
HAFGASIEE AT ES h, HHSIMTLEE
I [A] E K 2 35 PRI, 5 GAS. MTLIIMODZAE L
— 3, B MR R LR . KN —
IAAIIE], BAFRIEY R DD BRI
GAS. MTL &R EE R, ALK B IS
GAS. MTLZ %7+, SGERS. SIPRS. Tr.
MAPEA FRALL A A A X LG A T B B[] s AH
A, Fikss BEoR: MAEMTL. GASE EALEE
AT W RS K BR 20 ) B RS FR FE i b, S
BE SN K R AR R A R R R,

CHS KRR IMIEMTL. GASZRALEE L]
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AT RE S EUM M T LK S 3 &5 (2) s #A8
WU LA PR TR B PO R Y, i i - g
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BRI, (A RO A T AT 51 RS G A S/ W3 i,
e B TR R T RE M o 4l U B M T L, 1
GA SRR m v 5 LIWLEK 71 R B, + 4k
J i B AR RN B, A 2 pHAE T =, )
BG83 WG ASPY, HraE58 21 ) s Al
W, BASTHS KR B W B B R A 7™ B 45145, 43 ilh
TEUH, M2 GAS. MTL 3 AKX,

R, ARSI IR, T AR T R T
CHS K RUBAY, @i W Z2CHS K L B i 26 IR iR
RIS SR, S5 R i E 5 R
TR B, B sh 715 I, R 2 = A
iR, MFEMTL. GASHE &l BE a5
WICHS K B B s 155 38 b, 15 A 7K R
PG EFE I FE bR
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