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Effect of DVC Orexin-A on the Gastric Dysfunction Induced by Cisplatin
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ABSTRACT Objective: To investigate the effect of orexin-A in Vagus nerve complex (DVC) on cisplatin-induced gastric dysfunc-
tion and its possible mechanism. Methods: Thirty rats were randomly selected and divided into 3 groups (n=10): control group (NS
group); 24 h cisplatin-treated group; 48 hcisplatin-treated group. Rats in the 24 h cisplatin-treated group and the 48h cisplatin-treated
group were sacrificed 24 h and 48 h after intraperitoneal injection of cisplatin. Rats in the control group were intraperitoneally injected
with normal saline (NS). Quantitative real-time PCR was used to measure the expression of orexin-A mRNA in hypothalamus of each
group of rats. The concentration of substance P in cerebrospinal fluid of rats was measured by ELISA; After microinjection of orexin-A
and ghrelin receptor antagonists into DVC, the intake of rat food and kaolin was measured in cisplatin treated rats. Results: Cisplatin sig-
nificantly reduced orexin-A mRNA expression in the hypothalamus, and cisplatin increases the concentration of substance P in the cere-
brospinal fluid of rats. Exogenous orexin-A improve cisplatin-induced anorexia and pica. The effects of above orexin-A can be partially
blocked by pre-injection of ghrelin receptor antagonists in DVC. Conclusion: Orexin-A may improve the gastric dysfunction induced by
cisplatin during chemotherapy through the ghrelin neuropeptide system.
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NK-2 F1 NK-3, Hr P P55 NK-1 (56 R 5R58 . P W) P
W S SN AE ) B AEAE T Ve SR A M 2 IR e
XA AT TR I 7 AR Y DG AR A,

NSUEF AT 5 M 22 e B AH DG IR 223K, AnE v S g vl
2 proopiome-lanocortin(POMC ) , 1] 5 Al | 2K [ J 18 17 1Y) % 55
#J( Cocaine- and amphetamine-regulated , CART ) f{) 2 3K 111, 7]
B9 D 22 Bk Y (Neuropeptide Y, NPY ) F ghrelin ) 323519
MGG 2 sh sk AZerp, FEST ghrelin 7T B A0Y7 25 90041155
FHREE, Orexin-A FE M HRXMEREH T EMsh
X ( Lateral hypothalamic area, LHA )#£55G . F B ki 75 P X
(Dorsal motor nucleus, DMN) #1228 55 DA M & i J& [l [X ( Perifor-
nical area, PeF )£ i r=A: 021, s s 2 507E Il N BA T 12 1)
Beht, SR (Arcuate nucleus, Arc) . I A i 4 4%
(Ventromedial hypothalamus, VMH ) F354% b du Ik i IR 4%
20N B A AT I, AR = 5k LHA 124 orexin-A A3k
R EYRAR", FEWA s X T orexin-A AT 2K
WE iz sh, I ik i A& E Y, LHA 1Y orexin 12
IC A] 105 HE BB IN3E 35 4% ( Dorsal motor nucleus, DMN ) H [ #i
20, NI B iz sl BRI - . R, BRE G515
8 P REXE D BT B W D RE LAY & WL h & 45 4 e
YRR,

Ghrelin J&—Fh 3= 2 iy B IERG 40 I 70 Y & 28 &
LR i I, BN GH A2 43 WA 28 52 44 (GHSR) 1y N
BilfA, 124 K1k, ghrelin 20— B AINANEE BRI R, 3R E
W52 ghrelin =FAEBTIREZ —CY, GHSR {24310 THEN K
I, T AR E M 2 2 A 1R (DVC) i 6552, & B DVC 2
ghrelin Z 5 &I WEZNX G AR EE, KE DVC &
B ghrelin ] i Z 3Nt E™, 5 ghrelin 254, orexin-A tL7E
T FRE L A 09 JR 5 rh L R 4 EEEEVEH - AT orexin-A J&
A1 ghrelin 280 2 507 S 0 RITER , M AR HFRIRIE.
K, A5 F BB T DVC N ST orexin-A X3)%H Fr
FOR B AR A5 B0 E R AP orexin-A I P W) BT %A
fRsI S ghrelin 52 (405 S5l Y C R

1 AR5 07

1.1 SEIEh#

HEME Wistar K, AT TE 250-300 g, BT R A4 7E 2% I
25+ 2°C . BAAREIFOCIRITE Y 08:00 2 20:00 AP T
TR, 4 TSR AR R, H gt E oK . BT d shscss
Y E B RS sh Y dr B 2 B S
1.2 Real-time PCR

AHR 3 2B FEEMELMEAXS T Ffigi A orexin-A 3K 15
i, FEALEEH 30 HOR B3 3 24H(n=10) : X BEZH (NS 24 );24 h
IEAIATT2H 548 h AHTAY Y. 24 h IEAIGYTFZH AN 48 h Ii4HIA
ST R B AE R I T (Lp. )R J5 24 h #1048 h ARFER R,
X R EH R BRI i G A BEER K (NS ) 6

PRI B INZHEY, Wtk 150-200 mg T N ZURif
T -80 CH TH#: F k52K . % TRIzol Plus RNA Puri fi
cation i & (Invitrogen, CA,USA) #EHUE RNA, {#iH] First
strand cDNA synthesis i3 £ (Pharmacia Biotech, Piscataway,

NJ, USA ) i#E47 38 5% 5 5 RNA(1 pg)7E 37°C 41 F i 5
1 h,3#4E 93 CTFIEE 5 min 541k, RAHEA SYBR Green fY
Gene Amp 5700 /3% ;1 22 4t (Applied Biosystems, Warring-
ton, UK) #E4T5EH] PT-PCR 4347, 514551 : orexin-A 5|
¥ . 5-TGTTGCACGGAGCTGGCAACC-3'; Fiif5|4) : 5'- GAT-
GCCAGCTGCGTGGTTACC-3", #"#4 K JiF 128 bp;94 CHrsk
15s,;59 CHrzE 1 min, I 40 ME#, @ id Gene Amp 5700
SDS #k 14 (Applied Biosystems, Warrington, UK ) 43 ¥ 5 415 .
Orexin-A A &I E U T 14 CtE Clogina - Clyaan, & & Ct=
A Ctogp -0 Ct amaro

1.3 B&ERH P Y RiGn

K ELISA i) 15t K BB P BT, LA K B A X
HERRRE . R 40 UK BRBENL A 4 2 (n=10): (1)NS+NS 41
JiE {4 NS, DVC [ 5% NS (2) 47 +NS 40 18 i 1 55 i 40
(4 mg/kg),DVC 7 5f NS; (3) 4] +orexin-A £ . IE i 13- 54 i
#1(4 mg/kg),DVC 75t orexin-A (150 pmoL ) ; (4) )4 +orex-
in-A+ [D-Lys-3]-GHRP-6 4 : 1§ Jt5 {3 43 41 (4 mg/kg) ,DVC 7
Bt orexin-A (150 pmoL ) Fil[D-Lys-3]-GHRP-6 (30 nmoL, Tocris
Bioscience, USA )R .

FH 0.05 M B ER F 4% 52 piBCH-B R e 25 2 1 0T 7 K
1~10 pg/mL, 7EREARAELMH BAL i 0.1 mL,4°C it
o W H | FERAFLPIRTR, VR R R MRSE 3 IR, B:IK 3 4050 B
J5 ¥ — B B RS RE T 0.1 mL T AR A9k 14 2 R AL
HCEAE 3TCHEETIEE | h, SRIG0EE . (RIRH%Es L, 9]
X FRFL S BHME T BRFL ) o AE4S OB FL AT, IAGHT A7 R (9 Bl e
ik 0.1 mL, 37CHAF FIER 0.5~1 h, Pk & LA
IGATEC I A TMB IR 0.1 mL,37°C10~30 434, H&J51E
B RMFLFINA 2 M i 0.05 mL, 4558AE fEH 0T E L,
HHE IR A« S AL B R, BH MR B R, B
JUNE R TR AR BT 2 B A R TR DL SRR
Wrr il OD {E: /£ ELISA A4 -, 78 450 nm 4k, DA% 11 %) B
FLIAE G 5L OD {8, AR THUEMBIMEXT R OD i1y 2.1
i, B R BA M
14 REEE

KEES AR, BRSBTS A8 A b ARE K B
FE 24- SANERIFERAZR DVC N B EFd) HT 2
YrESE, KEWE — R R T —5 558,

L5 EYMSIETEBAENE

4 40 HRFRFEHL T 4 20 (n=10): (1 )NS+NS 41 : J§ i 13
47 NS, DVC {44 NS; (2) J4T +NS 41 . 1 I& v 55 040 (4
mg/kg) ,DVC {F 4] NS; (3) 4 +orexin-A 21 - I R 540 (4
mg/kg) ,DVC 74} orexin-A (150 pmol); (4) Jii4f +orexin-A+
[D-Lys-3]-GHRP-6 41 : 8 & {3 54 41 (4 mg/kg),DVC i 4
orexin-A (150 pmol ) Fi1[D-Lys-3]-GHRP-6 (30 nmol, Tocris Bio-
science, USA)IRG K

HRAESET AT ST i, g fS 5 d PR BT EY
FTEUA -4 AP, SR H ST R G A BRURE S RN i 0
T BAREA R, A ZhE I 248 (FDM700SW , Melquest, Japan )
EH PR IE T~ 252 A B R I 2 . 7252001 3 d, 4K
BRI T S 8 LATE 0 SR 00 PR AR FEREANSE S AR B P 4
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A BRI £, A dt
JE B AR LA A
1.6 FitF53H
K SPSS 17.0 BAFREATHE 087, S5 Kdid4 A mean
+ SD IR, A HEECR T ¢ K sl 3K 2K 05 22 087, LA P<0.05
hZEFHAGE R

KK o TESEIR 24K, K AR E ST 259

2 #R
2.1 JiEgAIRED T BB orexin-A mRNA f3Ri%
ME 1 FR, 5 NSYMLE, AIEYT 24 h J5 , orexin-A

mRNA B335 B2/ (24 h AIETT41:0.92 + 0.22 vs. NS
ZH:1.9 % 0.35;P<0.05); JF&1EST 48 h J5 ,orexin-A mRNA 3
el B KT NS 21K BL(48 hFATIEYF41:0.765 0.25 vs. NS
YFREZ: 1.9 % 0.35;P<0.05) LAk, 24 h G ALR BRI 48 h
IR YT 2R BUT Felif orexin-A mRNA (33K R TC . 38 2
F(P>0.05),
2.2 Jifi$A . orexin-A X3 K FEANE & P 4 FK A #40

5 NS+NS X FRLH A, 040 +NS 41Kk UG o P ¥k
R T (P<<0.05), 54 +NS 414 [t , Orexin-A 7] &
EREALK U A P WA R B (P<<0.05), 5% +orex-
in-A ZHAH I, DVC {115t orexin-A HI[D-Lys-3]-GHRP-6 J ,
KB P P BT B s (P<<0.05), TLIE] 2,
2.3 DVC Wi 8t orexin-A B EIRAIFSHRBE

W 3 iR, 5 NSNS R RAREL, 7RG T IS Y
12h, KB > SR X AR S EAREE 5 R 5
NS+NS i AHEL, T +NS 4R R 1-5 d BB ERHK 40 %
(F3), 5)is +NS g4k B H, g +orexin-A 21 H K B
8 BRI (P<0.05, & 3), #27% DVC Nt orexin-A (0.5
g ) ] B MRA 75 5 A PR A o
2.4 DVC R4t orexin-A AT EIF$AE SR SR E

NG +NS 20K BR 1-5d e 109 B R AR 55000 :
6.21% 1.69 g,3.87% 0.89 g,3.15% 0.87 g,3.54+ 0.94 g,4.01+
1.01g, 34 2. 5 F NS+NS 4 K R (P<0.01, & 4), R H4AE
J7 ISR B B B (R e R A BRI, I B AR
FHATHEE 5 d, 4 +orexin-A 41 K FL 1-5d N H Bt 15

B3 02 3.89+ 098 g,2.14% 0.54 g,2.16% 0.84 g,2.11+

0.84 £,2.04% 0.36 g, W FH K T4 +NS 4 (P<0.05, & 4), 4%
7~ DVC 4 H {5 orexin-A(0.5 pg) P e 15 509 5 29 .
2.5 DVC HiFE 5T orexin-A X Ghrelin 4= 18 B I 220

T£ DVC E 4 ) 73 4 orexin-A Fl ghrelin 37 & 45 i #I
[D-Lys-3]-GHRP-6( 60 nmol {45 , A IiAH 75 5 i £ ) Fn
Rl 1 AR 455 7R [D-Lys-3]-GHRP-6 1] #4317
orexin-A [N ( 5 i 4] +orexin-A ZH 48 It , P<0.05, [&] 3-4),
/R ghrelin 7£ orexin-A P36 415 S RI/E R P A 4 5 R 2
1.

3 e
Orexin-A i I 250 F B T LHA 1 PeF, HAZ{k

A {2 434 T K, 045 PYN,DVC, ARC, Fai% 45 i X 14,
(A, orexin-A W] E7E 22 Fh &2 24 1 A BRI BB v A ¥ G FH AR

Cisplatin- Cisplatin-
treated24h  treated 48h
= oreml-A
u B-ac“.“
B
2.5+ - NS
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4 _ 204 - Cisplatin-trested 48h
=z 2
g 3
£ ¢ 154
°z
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- e
g p 1.0
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L= 0.5+
=
0.0-

B 1 JiE$AXT T % orexin-A mRNA FRiEHE
A:24 1 |IF$H5EF7 4870 48 b II4HIA T4 orexin-A mRNA E’J@ﬂﬁiﬂf‘z;
B:NS 48,24 h J[I$A54 57 2870 48 h 43477 A48 %T orexin-A mRNA
*P<0.05,5 NS AfHLE
Fig.1 Effect of cisplatin on the expression of orexin-A mRNA in the
hypothalamus

A: mRNA electrophoresis gel of the orexin-A mRNA in 24 h and 48 h
after cisplatin treatment; B: The NS group, 24 h cisplatin treatment group

and 48 h cisplatin treatment group relative orexin-A mRNA. *P<0.05,

compared with the NS group

* &  CONS+Ns
B Cisplatin+NS
# Bl Cisplatin+orexin-A
Bl Cisplatin+orexin-A+[D-Lys-3]-GHRP-6
[

B 2 JIfi$8. orexin-A Xt K RANE & P YRR BRI
*P<0.05, 5 NS+NS £A48LL ;#P<0.05, 5)f$H +NS AL ; &P<0.05,5
JIiT$8 +orexin-A ZH#H L

Fig.2 Effect of cisplatin and orexin-A on the concentration of substance P

@
=3

o
°

The content of substance P
in Cerebrospinal fluid (pg/ml)
» I
S 5

in the cerebrospinal fluid of rats
*P<0.05, compared with NS+NS group; “P<0.05, compared with cisplatin
+ NS group; &P<0.05, compared with cisplatin + orexin-A group

FH . B WF5E 2B S B9MK (0 3 B0 K 2 B e oAb 2
JERAZ A8 b R DXRNAK i rh U 5-HT, P A o AN At Aok 2638 T 1)
AE, FEARFSE R, AT R BUEA T 4] orexin-A mRNA 1y
FIk, FF I RGP Y BTAHEEE , #2278 orexin-A W] REJE: I
FAE K A ER ZLR TR BAh , ZEIEATAYT I A 24 h Fl 48 h
orexin-A mRNA (13252 FEAR , $& 7R 26w A7 A ], T4 %
TR 2 s MR VR s R fr e .

DVC J& th & sl AL 24255 | 2 A9 %0 FmK 7y 32 22 1)
fEX Iz —, ARG R [ K ARG AR Fk E A RIS,
DAFEH AR B FIR i SN, P58 DVC it 5-HT
FZRERS 5RO EE B, REXBHREFT
5-HT, {HICAh #2888 5] g S 55X E 2= Kt )2 i . Orex-
in-A SZARREIE Z R 2 i, InEE S C A2 Ca [
A, T E AR A 1 P PIBK/AKT {5538 %, FH F
YRR E P A B TR TR AR BT RS2 (T TR i) INK A5 5
HPKEY, DL RTFEAE SRR I orexin-A {55 I B TR TP
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3 DVC {5 orexin-A X IA$HIE SHI K RIR RERIF N
Orexin-A [£{R T IR$H % SHI KRR RER ghrelin ZEFEH7[D-Lys-3]-GHRP-6 353 BRER orexin-A IR, *P<0.05,5 NSNS #fLL;
#P<0.05, 5Ifi4A +NS BHELL ; &P<0.05, 5If4H +orexin-A 2B L
Fig.3 Effect of DVC microinjection of orexin-A on cisplatin-induced anorexia in rats
Orexin-A reduced the effect of cisplatin-induced anorexia in rats and ghrelin receptor antagonist [D-Lys-3]-GHRP-6 partially blocking the effect of
orexin-A. *P<0.05, compared with NS+NS group; #P<0.05, compared with cisplatin + NS group; &P<0.05, compared with cisplatin + orexin-A group
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4 DVC EiES5T orexin-A X IAAE SH X R BRI,
Orexin-A P& 7 IR$HE S HI KRR EFE ghrelin Z2FEHIFI[D-Lys-3]-GHRP-6 #3453 BRET orexin-A MIZIRL, *P<0.05,5 NS+NS H1fLL;
#P<0.05, 5if$A +NS HiBEL ; &P<0.05, SFsH +orexin-A £B4HEL
Fig.4 Effect of DVC microinjection of orexin-A on cisplatin-induced pica in rats.
Orexin-A reduced the effect of cisplatin-induced pica in rats and ghrelin receptor antagonist [D-Lys-3]-GHRP-6 partially blocking the effect of orexin-A.
*P<0.05, compared with NS+NS group; #P<0.05, compared with cisplatin + NS group; &P<0.05, compared with cisplatin + orexin-A group

Mo AWFFEER LR DVC SMJRTE orexin-A AL RZE MR REE PRI, S0 5 I TIEAIUEZ T AR E AN RCRE>,
B, IR RS R AN, TEIER KR ARC WS DVC NS orexin-A, JIH1IARYFAIR AR T REA D,
orexin-A F[{fi 1 h NERE NN 12 7% B fERATRIBTIE T, SRR, U EBTTE4 R R orexin-A R IUEF 514 H
DVC N4} orexin-A, IEAIGTFAIR BRAE 6 h NI AUHRBL B .
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