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EHEFEEEM,

[EgR] UM EEMER; EREEBRBK, A REEBRBKZIE (GHS-R)

[RES#ES] R22; R24; R285.5; R256. 1 [ST#kFRIRAG] A [SXEHE] 1005-9903(2018)04-0124-07

[doi] 10.13422/j. enki. syfjx. 2018040124

Expressions of Ghrelin and Its Receptors in Hypothalamus and Gastrointestinal Tract of

Lung and Spleen Deficiency-type Chronic Obstructive Pulmonary Disease Model Rats

SUN Jie'**, SANG Kai', WANG Dong-xiao' , MA Quan', LIU Zhi-qing'
(1. Gansu Unauversity of Chinese Medicine, Lanzhou 730000, China;
2. Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730020, China)

[ Abstract | Objective; To observe the changes in Ghrelin and GHS-R in hypothalamus, gastric tissue of
model rats with lung and spleen deficiency-type chronic obstructive pulmonary disease ( COPD ), and study the
regulatory effect of the brain and intestine axis to explore its role in the rat model of COPD. Method; Totally 48
Wistar rats were randomly divided into blank control group, lung and spleen deficiency-type COPD observation
group (28, 35, 42 d according to different modeling time). The rats in the control group were provided with air,
intratracheally injected with the same amount of normal saline, and orally administered with the same amount of
normal saline. The rats in the observation group were smoked and intratracheally instilled with lipopolysaccharide
(on the 1™ day, the 14" day) and gavaged with diarrhea leaves to the end of modeling. Rats were put to death at
the 28" 35" and 42" days after modeling, and their gastric tissues and hypothalamus were collected. Western
blot, immunohistochemistry and Real-time PCR were used to detect protein and mRNA expressions of Ghrelin and

GHS-R in rat tissues, and the dynamic expressions of Ghrelin and GHS-R were observed. Result: Compared with
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the blank control group, the expressions of Ghrelin and GHS-R in the hypothalamus and gastric tissue of the model
group decreased gradually (P <0.05), with statistically significant differences ( P < 0.05). The mean optical
densities of Ghrelin and GHS-R in hypothalamus and gastric tissues of the model group were significantly decreased
(P <0.05), with statistically significant differences. In the model group, mRNA expressions of hypothalamus and
gastric tissues were also decreased ( P < 0.05), with statistically significant differences. Conclusion; The
expressions of Ghrelin and its receptors in hypothalamus and gastric tissues may be one of the causes of COPD

complicated with malnutrition. The regulatory effect of brain stem axis plays an important role in the poor nutritional

status of COPD.
[ Key words |

18 e FH 2E M fili %€ % ( chronic  obstructive
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W, TG E A NI AB R P A 4k Y i A %
BAIERAE S E R R WOt R, S
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TR 38 H M 3h 01, 2 508 Ak T 4 2 Fh AR B
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HERSERGEZEEBIME, M COPD §IFEHRA
REKRAHE SR, Ghrelin 5 GHS-R
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T, HHTE A M ORI AR W55 56 T4 2 E 5
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BB LS5 COPD SIFHEFEA RMIUEY .

HEE 22 B COPD [ 95 4 , 2 AR 18 Ho i
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i 2/, S5 . Wi B A, TR, 408
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f S B BRI B 2 COPD % 35 R Bk P 19
T BRI, A S 56 30 2 g ST B i A COPD K iR
BRI LIBFSE COPD & -8 2 A B & HL i, Fi
MR + S8 N R 208 + 15 0TS T vk Sy il g
Wi 7 COPD K fR LAY W %% Ghrelin 5 GHS-R 7£
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1.1 B4 SPF %% Wistar K 48 I, 145 5 (200 +
20) g, W F H M B 25 K58 sh b, & A% E
5 SCXK( H)2015-0002, 55 3 4 9 HF e Huqs 1

chronic obstructive pulmonary disease (COPD) ; Ghrelin; GHS-R

HA B 25 RS S Sh W AR PR 51 S AL HE (S 5
2013-004)
L2 a5 I 2 M (LPS, 10 mg 733, 3¢ [E Sigma
2] S 044M4004 V) 5 22 M RRARIE (22 JH AR,
B 14 me, A0SR 1. 1 mg RS At
14 mg) ;trizol RNA $2 050 & (3£ B Ambion 28 7],
L= 94206) 5 330 5% 56350 & (& Promega 24 ], 41t
5 0000098465) ; SYBR Green PCR Master Mix i 7
£ (3£ [# Bio-Rad /2 A, it5 AK6803) ; BCA HE H &
HAA & (A REEREARLS A, S
PC0020) ;8- 3l &5 1 ( B-actin, & Immuno A #),
fit5 B722KA0820) ; A ik A Ak 4 I A i LU 2E- 90 SR
IeG (b mth il &M AEWHARA RS A, #t 5
109525) 5 =5 % RTIPA 2 i (b 503 36 B A R
oal L kS P0010) 5 28 1 A % EJ ik ( Western blot)
Ghrelin, GHS-R $i{& ( 35 [& Abcam 23], it 5 43 %
& GR228900-1, GR195336-1) ; N = H i B -3-#% ik
Jje &0 B ( GAPDH) $T 4K (56 [E Immuno A #], it 5
B4501) ; SDS-PAGE #E it i il 357 & (AL 3 R £ FF
BABRA TS P1200) s PVDF I (4% B 1 b [
FROS A A5 PRO2531T) 5 75 MR (&5 W T
HoRhEZy R MR BEBe T 12 25 b s il Holrh i
R B e 5 B 4 5 € AT 245 0 45 0 Sy LR R e
F15 Cassia angustifolia BT /N, 3290 12 h, &
T AR A B 1 gomL 7,4 C kK
FRAT)
1.3 {4 C1000 %Y %% 5t sE & PCR Y, Mini
Protean Tetra Cell and Mini Trans-blot cell 7§ [ ¥ g
WEIEE HL Tk 5 B R 4i, 041BR 109973 U H 3k 4%,
ChemiDoc Y% ¢ 1% 70 1 & 48 , Universal Hood [T #Y
B BB 7 Bt &R 48 (36 [E Bio-Rad A #] ) ; PN
000A3747 %! Hallowell EMC 4 % T H & (£ H
Braintree Scientific, Inc 22 5] ) ; IX81 B3] B 9¢ G &1k
Bi( HA Oiympus A #]) .
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2.1 fifif A COPD K ERBIRIGI & = MUk 2.4 Western blot J£ Kz T B /i . B 414 Ghrelin

[8-9] , AWFF R MR + A NN 2 H + KIS
Y5 R 2 57 i 9 P kg 8 COPD ok AR A, f SPF
¢ Wistar K FIEFWFE 1 E,5000 T4 1,14 Kk
IR N THTE LPS, ¥ R B 10% K & & 1
(0.003 mL-g~") Bk, (52 T B & L, JH /N 3h ik
B R B Sk, i2F AR s B 8 7 1T, R KRR 1T
TEEF IO B A1) &8 2 AT, TR IR
B A, N BB R
B /N 4 3 U A A R o, B A BE T s
Bl A B K 28I A R A R B A A AR
Iy 5 T [ S N T LPS (1 mg-kg ™) IR A
KR VAL i ) L e a7 2 L S S N & AT
JEE R SR, A H AR R R AR B ER K . BRAR
BENTEANRZHE YL K, KRR H AR W 2H K
BHTRIERME YGRS, F 2 30 min,
AR 55 ) B Ty B DR IR VA B AR R T AR
5 245 Ry A 04 b 24 3R 9T JBLRE TE B9 i R BIF 5 4R
JE D) A80 5 o JAL SRR TE VA B v, QO B 4 L FLME LB
IR .5 @/ &b M E R O Y 5T K s I
B s @ATIR T [ B IR @UFIk it 51 TR PF4r
P, O FLHE 1 43 @QBKIR 53 1 4 @ it I
DG @R E R 1 A OB 1 4 @
i U 2 43 s AL T B 2 43 s @ UK ) B RE 2 43
2.2 S 48 HORFUE M MMRSFE T d )5, b
BLor R 4 20, 25 AL A7 ki 28,35,42 d 4. BR
25 ME S A B KA, o AR EE 7 R (e
HIHT 0.5 h 45 PRREWE 1 g-mL™ vkid & 15 12
W, 4% 10 mL-kg ' VESRHE B B AL R
2.3 REALIEMEE AN T N R E A8
R 2 BV VR [ K, A L YD L O
AKRZ-PFL(HE) Yoo AR HR L S 2448, HE
e bR, O Z H R BL S 15 min, 2 3 — H 2R A
100% £ FE(1: 1) IRAGW T 5 min 247 ; KR LEE
ZKYE, K S5 min,2 K ,95% 2,2 min,2 K,
80% ,70% £ BEH IR 2 min, 2 ¥K, £ J5 il T 78 10 K
JE AR QI K R Y 5 min, [ RKEHWH; G
1% 38R L BE5r 4k 5 s, AR IKIR B 5 @ F R K wh ik
1 min, {2 ¥R ¥ 15 min; LY 2 min, [ 5K
IKIGVE ; © 2, FE RS BE 7K, 70% Z B 2 min, 2 ¥R, 1E
80% £ PR 2 K, BFIR 2 min J§ ARIKFE 95% £
BRI TEK O BE 4530 2 W, B K 2 mins DiE M, 76—
HORY P2 9 5 min, 2 Yk @ 3F [, v M i B o
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KA 10% 7K A U 16 R E 5 RR B, 3B R g L
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ZUh A RE . R & ARG &R ICE AT,
FH BCA JEIN 2 B vl B o F H bk G S P S R
H—H (M2 1:1 500; Ghrelin 1 : 500; GHS-R
1:1.000) , 4, fb2f K EIERN , 4 X R Bt
3% o F Bio-Rad 4= [ 3l #E & BU1R R 8 LR IR FE L 45
FH Tmage] BG5BT 84 43 B B2, B9 238 1K &
(ELBR LA K AR DA IE R 22 5 A AR & H B &
FIAH X & JE AT 5 050 BT o
2.5 A ARIE R B, E 40 40 Ghrelin
GHS-R ML s HIBCK R i, & 414,
4% 22 5 WIS [ 3, A0 M A 4, Leita A7 05 U] - HLAT A4
WY R R 3 wm, R A SABC #R47 fe e 4l fb Y 4
Y1 A% HLBE b 25 7K, 0. 3% H,0, % & 25 min K 3%
VR BB B E . H 5% BSA AR E IR
M 20 min, 1 A — 4T (1 1K ¥ B R Ghrelin
1:5000;GHS-R,H 1:100, F ik 1:150)4 C k44
SR TN AE Y R AR L BT R TG 37 °C 20 min, ji%
Hik %) SABC 37 °C 20 min, W & 4 B % H
0.02 mol-L ™" PBS {% ¥k 3 vk, DAB & {4 J5 71 A K 1%
e A%, H R K B B B R o R T g
A5 . EH] Tmage-Pro Plus 6. 0 FRAFAG I , 4 5K 1)
RS AT fe g BH P 52 A 5 0 i) s B A
P BH A 2 38 X IR B4 WO B TA L TA R, R
FH M 2 A o ey, 2 1 R A R
2.6 T M. H 404! Ghrelin F1 GHS-R 3 [H {14 46 )
K I trizol 2070 & Ul B B R IO Bl L 41818
RNA, FI43 606 B A B RNA f 40 3 F ok 2, Bk
Ao o’ Assoom 1.8 ~2.0, B-actin Y A NS, PCR 5|
Y B E T AR TR R IR 55 4 BRA | A 6, 51
¥ ¥ %] Ghrelin: I i 5'-ATCCAAGAAGCCA
CCAGCTA-3", Fiit 5'-gAAGGGAGCATTGAACCTGA-
3 (20 bp), GHS-R: I i 5'-CTCGGATCTGC
TCATCTTCC-3', F ii% 5'-CAGCTCTCGCTGACAAA
CTG-3' (20 bp); B-actin: I ¥ 5'-TGTCACCAACT
GGGACGATA-3', T i% 5-GGGGTG TTGAAGGTC
TCAAA-3'(165 bp) . ¥ RNA j¥i%k 5& % ¢DNA, % ]
SYBR® Premix Ex Taq" Il i 7 & #4T PCR i , A
PRI 45 95 °C 3 min FAS M, SR 5 4% 95 C 10 s
F,60 C 30 s 3B k,72 C 30 s 4Eff, 4t 40 4
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(R R RE N v 45 A o0 R il I e S SR IR N T B

2.7 GiileEAbE R H SPSS 20.0 Siit gk ibAT
Gt o br, LI R S R & =5 ROoR . KA AT
FEFFHER I IS, AR 22 5 b A R B N O 22400, R
PitL A ] SNK-g K56, L P <0.05 N B A 4 it 2
E5R,

3 #£8

3.1 filifff i EE A COPD K RS AL — R s il &8
FAL R RIS R Lr3h, B & RIOGEE, &8 E %, 85k
IEH . REAL 28 d 241K R sh ' b, B R KOG,
i, MR, . B 35 d 4R RT3
R, 51 RN, B & T 0GR 0, <38 2 I
W 22, A AT ] R ACTE R N T B A U D O BRY HK
BT 42 d 41k BRALHEBK IR , A #0468 R 5 30, R 7
A T, Bk TR LS, A TR R R 355
SIS £, vl RS RN D T
3.2 HAUKEUMAL . ki K B A 200 B 2 2
B AL, S HAR A ERER IR, R

TR

W BRI ARV AR TR . MY 28 d ZH ] L i
Y BE B 3 S0 ALK M B SR /NS — | il L R 24
A E IRBEFIBL . B 35 d 2H W] D ST R A
FER A IRERRAE I b B A M IR B 9 i 1 45 4
IR It 6 ¥ S a7 i, A o fis e SR I AT B
Yy, AR 42 d g1R] DL SR AR RE TR B R A MR R
7 WL S A IR Rl TR S R, b B A R
i v, Il Y JE e SR I A B ), SRR BE
T 1B AT DL 5 P A IS0 o TR 2 14 A 2 Rk AR A
& COPD fy 5 B 3¢ B, JF LIl 45 36 R (] 4 39 i 52
W Z#mE AR P EKAL, S HH T K
M A N A K G2 R RS RE S, A% Tl 2 3 b T L L
PRI A] B AR BRUR i 2V A R, B4
21,25 2K BB 2 2 A S8 e Tl A A 2 K
Wt 2 s T ) 49 B T A [ R ) 286 I AT 0
KM A RS BT R AT M AR R . W
K1

AL 254 B R K 28 d 415 C. B9 P R 35 d 4D B P 42 d (R 2 ~4 )

1 FAEAMNKBRM.TERE.BARREREEL(HE, x400)

Fig.1 Morphological changes of lung tissue, hypothalamus, gastric tissue in different groups of rats( HE, x400)

3.3 FHHRRT KM EH 4L Ghrelin F1 GHS-R
BEAKFEERERZL SAdbs, SENH KR T

Fefiki B 8 240 Ghrelin & GHS-R i 3 15 ¥ 2>
(P<0.05), K2R BAGI 2L, Wk E2,
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®1 ZRAARTEMEBALAS Ghrelin, GHS-R EARIALZU (v 5,0 =3)

Table 1 Ghrelin, GHS-R protein expression in hypothalamus and gastric tissue of rats in different groups (x £s,n=3)

T Fo i =
45 A [/ d
Ghrelin/GAPDH GHS-R/GAPDH Ghrelin/GAPDH GHS-R/GAPDH
25 - 1.327 0. 017 1.331 £0. 031 0. 874 £0. 062 0.958 0. 141
i JI6 5 K 28 0.889 £0.016'> 0.943 £0.033"% 0. 653 £0. 034" 0.781 £0.043"
35 0.841 £0. 018" 0.903 +0. 026" 0.730 +0.037"% 0.758 +0. 047"
42 0.818 £0.021" 0.863 +0.041" 0. 404 +0. 056" 0.742 +0. 098"

T 5 L) P <0.05; SRR 42 d 41 1LEY P <0.05,

B GappH 37kDa
Ghrelin m— s o o 13 kDa

GHS-R 40 kDa

TEB GAPDH 37kDa

Ghrelin e i — o |3 kDa

GHS-R s s e s 410 kDa
A B C D

B2 FAEAENABRTERKBEHLAH Ghrelin, GHS-R & B &k ik
BEBHET
Fig.2 Expression of Ghrelin and GHS-R protein in hypothalamus

and gastric tissue of different groups

3.4 HYKEE . FEMAL Ghrelin, GHS-R A
Fik FHHAKRBK T MK Ghrelin 5 GHS-R & H 53
PR 33K 52 v 4 B A AR, T 8 D Al £ IR, D ST %
oy 3 AR 20 25 20 fe 92 BH P 4 i /D ' TR, B R
EoOERE A T aER . %S 4 E 440 Ghrelin [H
T 440 3 AT R A% S, R AN R B A R G £
SEOR PHPE RIS BRI 45 41 Ghrelin %05 PHPE 48 i T
R MR X B a2 0L PR g i 2 o, b RLZ
TEM, FERME O, 28 HERE, S04
i ZH 2 GHS-RFHPE 20 i w45 , i J5 A 65 A7 46 €5 J90RE
DURR, S5 BH P e 3k , A5 AR R0 21 2 BT )22 BH 1 4 i i
TE G347, ML 5T M R A 1 8 5T 8 R . DL IET 3,4
3.5 HAKKT MM EHL | Ghrelin il GHS-R
EAKERBEEMR SEAAE, BERIAHLH KR
FUR FEiii B 4140 Ghrelin Jz GHS-R #Y IA 52K [] 72
JEW /> (P <0.05) ;3 HAERIZH 28 55 42 d 4HAH L,
HoIA W > (P <0.05) . W3k 2,
3.6 HHKETER.H 414 Ghrelin fil GHS-R 3&
HKF-RIBA 525 A A i, AR AL 4] KR
T g4 Ghrelin, GHS-R mRNA F ik (P <
0.05); 5 HAH K, BAHKKEHH
Ghrelin, GHS-R mRNA [ifi 25 & A5 I} [a] /Y 384 K 328 1 I
A(P<0.05), W#%E3,
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Ghrelin 76 AR (1 8 .+ — 45 1% . 45 I F1 K I B
R 23k, B4 P TR L SR R L
e A g g AR R R B RS A B 2 34
%", Ghrelin 400 7E B 4K i) 4 45 % i 12 F B/
it ILTy & BT A IE AR s B A
FRAE b e 40 B ) K 98 6 9 A K 7E 3 A6 Ghrelin 40
' ARBESE 2 4R BUF i Ghrelin 5 GHS-
R 2R 3 Bk 26 15 22 020 5 B 5 4 A TR0 2 4% 2 i g
B 40 i e BT 43 A 5 25 F1 2 240 Ghrelin B VE
21 i 38 A A% 2 SR B Mk R Gk, R 4 45 4
Ghrelin 4273 FH P 40 0 T 15 )5 I 1X. 266 54 i A J22 L
PN (L 55 B PE R 5, B 40P GHS-R 25 (1 4
B At 40 i 4 L D 6 T, 4% 080 4 86 R )2 B
P 20 M BT 43 A, G 3 5 2 08 5 R BT SR A4S
Ghrelin fE R Py I & S e R S H W E =
B HE 1 COPD 4 3F 5 37 A B & A % % 1)
K F . W @R COPD & & i Ghrelin fy &5 &t
KRR A5 B e J R B AROIR 2, T EL AT R 3 3 5
W3RRGS 5 COPD [ & e, IF H
Ghrelin 55 38 3 56 Hl T--a ( TNF-r) , 11 411 1 4 25 -6
(IL-6) SLIEAH o Bl 522 %5 BF 58 & BL Ghrelin 7]
3 5 5 ML Y AE REARISTT 255 T COPD Atk fin i
WEHERARMELESER, ALid, 554
2 Ll e, A 15 2L R R B 5 A T i 0 3 K R 5 T
W, T RE S R L B 4140 Ghrelin % 52 1k
GHS-R [ 15 mRNA kKT U A7 %

Ghrelin 1 Ay Jif i3 ik , 2% 4% 1 FH 36 3 i i b 1
VA e ST, IR Tl AR P R AR M R G
B M T PR 25 - 43 0 B XL 1) S K R PR 251N 4y
6O 2% G L 8 5 R A P X AL 22 G R
BE (85 K 1 3 T VR o NG i i 1 R 1) A AR
JEVRT T flied 5 6 9855 5 0 A 5 B 4 88 R G B T
LA 2 (A B3 R LA B A7 2 20K 2 1) 9 5 6 LA I AR
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GHS-R

A

B3 AEANKRELALR Ghrelin, GHS-R FHE 4 M1 5k % (1HC, x 400)
Fig. 3 Expression of Ghrelin, GHS-R positive cells in hypothalamus of rats in different groups(IHC, x 400)

A B C D
B4 AREAZNKRSAL Ghrelin, GHS-R FAE 4 H1 K% (THC, x 400)
Fig. 4 Expression of Ghrelin, GHS-R positive cells in gastric tissue of rats in different groups(IHC, x400)

®2 FAEAMNPRRTEMEEHLAH Ghrelin, GHS-R JA KFHEL (x£5,n=3)
Table 2 Ghrelin, GHS-R IA in hypothalamus and gastric tissue of different groups(x +s,n=3)

) R H
21 51 st 6] /d
Ghrelin GHS-R Ghrelin GHS-R
251 - 0.218 +0.015 0.242 +0.014 0.446 +0.015 0.311 £0.015
Jiti 6 79 i 28 0.185 £0.016"% 0.191 £0.022"» 0.373 £0.016" 0.276 £0.014"
35 0.175 0. 013" 0.181 +0.014" 0.358 +0.012" 0.266 +0.014"
42 0.165 £0.013" 0.168 £0.013" 0.345 £0.015" 0.257 £0.012"

WG EALE P <0.05; 58 i 42 d 41 E P <0. 05,

ML ERG ALY B Z B AR BEYE Ghrelin Y40 B A0 b0 21 402 ] ) 7 4, 13 ) %

RGPk B M 35 O, A0 BE E Rk pE AR L A M A SR M S TR AR

Ghrelin {2 —Fh 2 & AAY K i Ik, EEAEH T o T RIKAS B AL LM A ) Ghrelin [7]

Mg R N KO g R G B, R mhsi A FE I Bl R AR R, 25 B % 3E Ghrelin
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*3 BAXRTERKRSBHALH Ghrelin, GHS-R mRNA fHHIfRIE (v +5,n=3)
Table 3 Ghrelin, GHS-R mRNA expression levels in hypothalamus and gastric tissue of each group (x +s,n =3)
T H
21 51 iy ] /d
Ghrelin GHS-R Ghrelin GHS-R
=] - 1.000 +0. 021 1.000 £0. 018 1.000 0. 025 1.000 £0. 014
il je 795 K 28 0.365 +0.061"% 0.453 +0.106"% 0.416 0. 028"% 0.396 +0.041"%
35 0.247 £0.038" 0.231 0. 048" 0.255 £0.022"% 0.233 +0.037"%
42 0.172 +0. 035" 0.150 £0. 059" 0.148 0. 023" 0.157 £0.031"

e Ha A LD P <0.05; 5 HE 42 d 401 P <0.05, P <0.01,

Ba a0/ ATl R A R € = RS L 2 TIP S & 7 NI N
REFE T ik 5 iR #% 5 GHS-RIa 45 & Jf il % NPY/
AgRP &0 6 WA 2 K Y (NPY) I agouti 3 [A 4
S (AgRP) , AT AN A & 74 42 1F & 8k s 18 3h
Sy AR R BFSE % B KX Ghrelin &
M2 R Sl 0l N e S 5 8 - ok E A
A -k S i 2 B ol s B H AR HE B B a2 B 9 R AR R
ARSI h T IR 41 GHS-R 9 ik,
HA S 1E W, T 5350 AR JE 75 (4 Ghrelin 5
18 B AL, DR A BR8240 I R Ghrelin J 32 1 7
COPD P9 of 2 v ) 3828 1k ] fig & 530 COPD %
AR BRI P Z — , U H & A A% 5 1], Ghrelin
K HZ R B k>, AT LA R FE COPD & 3% Ji 19 2
RAEEFRARYE Ghrelin I HZ KR IRBAH K,

2% Lk, Ghrelin A b & %0 E — (4 41 & 42 £ 3%
RV NSRS HAE COPD 53 ERARM A
S5 kL 25 T ELVE ), Ghrelin J% 32 32 1A £ il B 193 g 750
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