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WE: BA @ KEBERIES SCE A5 R R B YL R (ghrelin) 3T K 8 =155 808 4006 A 5 R 3540 5%
W, FHiE BEEBUNRBUE A MC3T3-E1 ABFR N &, O A AR R E K ER (0.0.5.1,1.5 pg/mL) N A B H 4 5 5%
Serh, ISR E 24 b R CCK-8 ¥k Ky i 40 fd 18 8 % M s — & — R %R -2 BE 2 FRER R 1 ( DCFH-DA ) Ky U i P 3% HF &
(ROS) By & & ;real-time quantitative PCR( qRT-PCR ) 460 £ 25 411 i P9 P S5 1) iz 38 A 56 4 75 PE B2 (] BIP _CHOP | caspase-12 mRNA
MRE, REEBRREEEMAREBUBERE L Spg/mL, 857 505 40 1 P9 5T R b B al . QW4 ghrelin 3 55 40 i PO BT Y by
BRI . 4P BN W ¥ Y ghrelin(0,107"" (1077 107" mmol/L) B4 B8 W 40 4 h &, A 1. Spg/mL B R % &% M0
AT e P S5 PO N 98 . B SRES TS R R O e A T A M B b L N ROS (B PR M S AR R R R R B
B OSuBAMK, AFEEMRER T UM 24 h /5, 40 K8 78 ARG R 2 W ER B E S E MK, 1. 0ug/mL A
1. Spg/mL AR EEE T T4 24 h J5 40 39 58 F0 A7 30 R 0 BRARA L 3T 2 B L (P<0.05) , T 0. Spg/mL YK TE R T 5 L8t
R L (P>0.05) ; 55X AL G, ML ROS 1Y & & BV B2 19 38 N 2 ¥ 38 i (P<0. 05) ; qRT-PCR £5 R B 7R, X B4 AH L, R
Rk EARERZ T MG CHOP mRNA ()% K574 1 B 0 2% B8 ST % 2 L (P<0.05) , T BIP  caspase-12 mRNA )&
K HFE 1. Opg/mL Ml 1. Spg/ml KER THSH S H¥E L(P<0.05),0. 5pg/ml KER TG B ITHFE X (P>0.05) ;@
LA 1L Sug/mL RFEBE AL , A FIVR B (Y ghrelin FTIAL B AL A AN 4 b JFFN 1. Spg/ml RFEFR , K I HIE 78 A A7 15 S0
ghrelin ¥ FF 38 & i 8440, 107° .10 " mmol/L ghrelin T 4h Bl 5 A Zi 122 & L (P<0. 05) , i 107" mmol/L ghrelin i 4b 8 /5 T4 2%
BEX(P>0.05); gk 1. Sug/mL AR&G FHAH L, AR KB B ghrelin FAL TS fo Py ROS Y & 3, B A G2 E L (P<
0.05) ;qRT-PCR &5 R B 7%, 7E 10 H1 107 mmol/T. ghrelin A FL /5, CHOP mRNA A BRAEA il % 2 X (P<0.05) 1 107"
mmol/L § ghrelin FlAb G LA IF2E 2 L (P>0.05) . %FF BIP Fll caspase-12 mRNA B33k , RV BE Y ghrelin 4L # /5 1H
Giit# 3 L (P<0.05) , 85 ACE R 0 LU S B 20 M6 1A 0 90 JO2 1) /1, ghrelin 75 — 5 B BE b AT LA 460 R B 40 M 70 3 I
KR BN UL P RN B A A

Ghrelin inhibits tunicamycin-induced endoplasmic reticulum stress in osteoblasts
LIU Huanna', ZHANG Yanhua®, XU Lili’, ZHU Xiaolin®, LI Huajian®, WANG Chunzhi’, YANG Nailong'*
1.Department of Endocrinology, the Affiliated Hospital of Qingdao University, Qingdao 266000, China
2.Department of Internal Medicine, Central Hospital of Licang District, Qingdao 266041, China

3.Department of Geriatrics, Qingdao Municipal Hospital, Qingdao 266071 ,China

4.Department of Neurosurgery, Haiyang People’ s Hospital, Yantai 265100, China

5.Department of Endocrinology, Haiyang People’ s Hospital, Yantai 265100, Shandong, China

# Common second author

* Corresponding author: YANG Nailong, E-mail; nailongy@ 163.com

* WENE: %31, Email ; nailongy@ 163.com
#R IR M



914 FEE RGN E 201947 B5 25385 78]  Chin J Osteoporos, July 2019, Vol 25, No.7

Abstract; Objective To establish models of tunicamycin-induced endoplasmic reticulum stress ( ERS) and to explore the effect
MC3T3-E1 cells were chosen for the study. (1) MC3T3-El

osteoblasts cultured in virro were treated with different concentrations of tunicamycin (0, 0.5, 1.0, 1. 5pg/mL) for 24 h. CCK-8

of ghrelin on osteoblasts of tunicamycin-induced ERS. Methods

assay was used to determine cell viability. DCFH-DA probe was used to detect intracellular ROS level. Real-time quantitative PCR
was used to measure the expression of BIP, CHOP, caspase-12 mRNA in each group. Finally, the most sensitive concentration of
tunicamycin (1.5 pg/mL) was chosen to establish the ERS model. (2) The effect of ghrelin on osteoblasts under ERS was
observed. MC3T3-E1 osteoblasts cultured in vitro were pretreated with different concentrations of ghrelin (0, 107", 107, 1077
mmol/L) for 4 h. Then the cells were treated with 1.5 pg/mL tunicamycin to establish ERS model. After the completion of the
culture, the cell proliferation activity, the content of intracellular ROS, and the expression of ERS-related marker genes were
detected using the above method . Results Compared with the control group, the osteoblast viability and proliferation decreased in
a dose-dependent manner after treated with different concentrations of tunicamycin for 24 h. The statistical significance appeared in
cells treated with 1. 0 pg/mL and 1.5 pwg/mL of tunicamycin ( P<0.05), but not in those with 0.5 wg/mL of tunicamycin ( P>
0.05). Compared with the control group, the content of intracellular ROS increased in a dose-dependent manner ( P<0.05). qRT-
PCR result showed that the expressions of CHOP mRNA in all concentration of tunicamycin-additioned cells were higher than those
in the control group ( P<0.05). The expressions of BIP and caspase—12 mRNA were statistically significant only in cells with 1.0
wg/mL and 1.5 wg/mL of tunicamycin ( P<0.05), but not in cells with 0.5 wg/mL of tunicamycin ( P>0.05). (2) Compared
with cells with addition of 1.5 pwg/mL tunicamycin alone, cells pretreated with different concentrations of ghrelin for 4 h followed
by addition of 1. 5p.g/mL tunicamycin revealed that cell proliferation and survival increased with increasing ghrelin concentration.
The statistical significance appeared in 10~ and 10~ mmol/L of ghrelin pretreatment ( P<0.05), but not in 107" mmol/L ghrelin
pretreatment ( P>0.05). Also, the content of intracellular ROS reduced significantly in cells pretreated with different concentrations
of ghrelin for 4 h ( P<0.05). qRT-PCR result showed that after pretreatment with 10~ and 10~ mmol/L of ghrelin, the decrease of
CHOP mRNA expression was statistically significant ( P<0. 05), but the difference was not statistically significant after 10”'' mmol/
L ghrelin pretreatment ( P>0.05). The mRNA expressions of BIP and caspase—12 were statistically significant after pretreatment
with different concentrations of ghrelin (P<0.05). Conclusion Tunicamycin can induce ERS in osteoblasts. Ghrelin can inhibit
ERS in osteoblasts to some extent.

Key words: osteoblast cells; ghrelin; endoplasmic reticulum stress; osteoporosis
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(R 2000, 2 2 K R 2R 4 WA 3% fR (GHSR) 19 K SR 12
&%, GHSR Fik T AREHL, Ak 5 - Fn
RTSINRT [a] it 2 15 T A B 400 B, 20 432 40 o
240 L B 2 B AN A ST o Bl S R R R 4 S 5 3 L
F B, ghrelin %50 B A 8 o 16 R+
RI, E R BA S TR SR B A
WSRO B S G. ULBH ghrelin X 44 P4 1 &
ERBEIAFENEN, AMTELIKREEFES
AR 2 D P S5 X O Y 25, ) ghrelin 951 4 B A

VM o-MEM KRR R4 M E MW A X E
GIBCO AR EE LM FHHERZBEAW. W
P (DMSO) \CCK-8 I & H AL i RE KA F 5 iE
PR (ROS) i & W 1 p % 8 2k 4 TR AR 55
S LA T AR R G B SR E B o
R A B EARAR S KEREWAEE
Cayman Chemical 2\ ] ; Trizol 1) B 2 [E Sigam 2\ 7] ;
R A & RT-PCR W ) & 9 0 H A Takara
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L2 SRk

1.2.1 Zifa¥s 3. MC3T3-El s % F & H
10% Jif A4 L3 1% P o-MEM §% 57 3, 8 F
5% CO, .37 CHAMMIBEHRMPIER, B2 d g
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R L B K T0% ~ 80% I AT 40 AL AR
1.2.2 Z0J3 AN R A CCK-8 k. HUOX #/k:
KPR A B4 7Y 40 Jig L 5000/ FL B % 8 A T 96
fLARH , E AL 100 pL, Fp R IR A b 15 9% 24 h MG EETS
RS ARKRERERNCEERE RFEKER
B 48 5 21, Bl Opg/mL 4H 0. Spg/mL 0\ 1pg/
mL 2 (1. Sug/mL &, 44 4 DAL, 5B E AL,
k2R 24 h 5, B ALIMA 10 wL # CCK-8 i,
WEE 4 h 5 AE AR GE 450 nm 7K Ab 19 G
(AME) . PEHEMURA B 1. Spg/mL AT 2 W
BUSEEMSC U . N URIE ghrelin X Py i 9 7 9 14 52
Wi, AN [) ik B 14 ghrelin (0,107 (107° .10 " mol/L)
TRALPRARAL 4 b JS A 1 Spg/mL KR T 1
24 h, B 4 NEA, BRFA. BRERE,RH
ERITEmIN RO, KEeHEL 3K, ghrelin
& T 5 UL 1,

1.2.3  HEAE M (ROS) U 5E : iR 5 ROS A& M3
A ERH BTN, 752, BERRERTH
A A LA 5000/ FLEYH A T 96 fLA P, FF 24 h
Wi BEJ5 , 73 TR T, 4 4 D E AL, HITEIME
B WO 96 e DCFH-DA F B2 10 pmol/L, %
W M e 3% 5% 0, & LA 50wl 89 % R By DCFH-
DA, T3+ 48 LI F 45 min, A] PBS BE ¥ 41
3 USRS EBRARIEA AR DCFH-DA, FZ0
BEARAXAE 488 nm JUZ P (525 nm K K ALK
MG, LRmAERE 3 K,

1.2.4  SCHF = PCR R : R A SE B € & PCR
270, AU LA B 107/ FL RN T 6 LI,
WEE 24 h IEESS , oy TR B, BAHTOE 3
1190 BEFRE G, i F Trizol 17 % B 45 B 40 My
& RNA N2 H 8 e J O S 7 sk O cDNA, B
MAKRFE N 25 pL, mHE dd K 8.5 pLiERFIY % 1
pL.cDNA 2 pL TB Green Premix Ex Taqll 12. 5 pL,
W 24 :95 C 305,95 C 55,60 C 60 5,40 MF
o SENFIWFI LG W8 B ERE L,

Bl 1 Bifk ghrelin & & 751

Fig.1 The synthetic sequence of acylated ghrelin

& 1 GRP78.CHOP  caspase-12 5|47 5l
Table 1 Primer sequences of GRP78, CHOP, and caspase-12

HFK =27 R BB (bp)
GRP78 F:5'-GCCAACTGTAACAATCAA-3’
R:5'-GCTGTCACTCGGAGAATA-3' 165
CHOP F:5'- GCTGGAAGCCTGGTATG-3'
R:5'- CTTTGGGATGTGCGTGT-3' 183
Caspase-12  F:5'-AAGGTAGGCAAGACTGGTTCC-3’
R:5"-AATAGTGGGCATCTGGGTCA-3’ 147
B-action F:5'-CCTTCCCTCTICCTACCC-3'
R:5'-CCCAAGATGCCCTTCAGT-3’ 130

L3 Zifrabsm

K HGETE o3 O Bk SPSS 22,0 #4770 #r, S5
Bos LI B hrfE 22 (2+s) o . PIALTA] L BER A
MSFAEAS ¢ K I, 20 4 TR) bE R AR TR R U 22 e
(one-way ANOVA) , Ll P<0. 05 HERA G IT ¥

2 #E

2.1 AR RTINS A 5 T 5 e

5% B4, 1.0 pg/mL Al 1.5 pe/mL )4
B2 T 1 24 ho AT W] B (SRR R R 200 I Y 4 TG 0 A
HEAFFE(P<0.05),1M 0.5 pg/mL KEE 1T 24 h
JE XA RE A DT W B (P>0.05), W&k 2, M
PLL SR, AL e IR BRI K 1.5 ne/
mL KT R AT IG LS5

2 ORIR MR B 0% A B B KT A RO A 7 I B A (aets)

Table 2  Effects of different concentrations of tunicamycin on

cell proliferation ( %+s)

gﬁ;‘]” A57() ﬁ?ﬁ%(%)
pagiieei:l 0.989+0. 036 100
Tm(0.5 pg/mL) 0.905=0. 011 77.12
Tm(1.0 pg/mL) 0.619=0. 028 * 61.75°
Tm(1.5 pg/mL) 0.444+0.043 " 44.36 "

T Tm: &R T % G ghreling 50 BALABH, " P<0.05, P
<0.01,
2.2 KHERTHXMA ROS KR

MR AR B R T 1 24 h J5 , i ROS 1Y
iR i AR 2 UK B0 A 0T 4G I, 5 % SR A He
Bl @75 (P<0.05) 7M1 1. 5 peg/mL (A K T 40
1 24 h J5 AN ROS W& 845 I 2 = A IR ARG 2
fF(P<0.001), WE 2,
2.3 KREFET B E M X BIP, CHOP | caspase-
12 RIE W5

X RRLAAR L, O R R A A3 R T HUR
401 24 h i CHOP , BIP , caspase-12 mRNA ¥ 3 ik
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Q° NC N
TmiRE
B2 AREENAFERTMA ROS T EE
A
5 Opg/mL FARFERMIL, * P<0.05, ™ P<0.01,
Fig. 2 Effects of different concentrations of

tunicamycin on intracellular ROS content

KB AR i, T CHOP mRNA By5RiX,
AFEEEKTRYE ST F 2L (P<0.05), T
BIP F caspase-12 mRNA f#Y 3 35, 1. Opg/mL Fl
L. Sug/mL BYR TR T 24 h JFH G2 L (P<
0.05) , 1 0. Spg/mL AR FE K T 24 h 5 L4t
FREX(P>0.05), W% 3,

F 3 NEWREWARER N 4 M CHOP BIP, caspase-12
mRNA 53K B3 00 (x<s)

Table 3  Effects of different concentrations of tunicamycin on
the expression of CHOP, BIP, and caspase-12 mRNA in the

cells(®+s)

25 (pg/ml.) CHOP BIP caspase-12
xf A8 1. 00+0. 231 1.00+0. 182 1. 00+0. 237
0. 515.68+0.470 " 1.29+0. 297 1.57+0.362

1.0 20.49+0. 124" 5.71+0. 673" 8.23+0.450"

1.5 27.48+0.205" 8.57+0.534" 10.23+0.471"

TSR RA kS, T P<0.05,

2.4 ghrelin b 20 X A< B 2% T 0 BB 4H PR AH 1Y
AL

54 1.5 ng/mL HARERM L, A RV E
f) ghrelin FALZR 4 h JFHIMAKER T 24 h o]
DAfef 2000 38 58 9% 3 A A7 B R . 1077 mmol/L Al
10"" mmol/L ) ghrelin 21 20 J}i 3 7 % 3 F1 7735 S 0H
BT (P<0.05), 7 107" mmol/L {4 ghrelin 4125 &
TG E L (P>0.05) . XA L, Baim AR
VR £ 1 ghrelin T30 4 h J5 , 40 Ji 3% 55 1% 3 F 2B 77
BRGH2HE L (P>0.05) , W& 4,

R4 AR ghrelin FUAL BT 475 T T T00 A0 O 38 7 0%
JBIE 0 (w£s)
Table 4 Effects of pretreatment with different concentrations of

ghrelin on cell proliferation(x+s)

#15] ( pg/ mL+mmol/L) Aszo AR (%)
2 0.974:0. 026 100
Tm 0. 4670. 037 44.36
Tm+G(107") 0. 5090. 035 61.56
Tm+G(107°) 0. 6390. 038 73. 63"
Tm+G(1077) 0.7410. 031" 83.87*

E 5 R LS ng/mL KEFEMILL, " P<0.05

2.5  ghrelin F 20 3 XF A 2 T 906 B 44 AU A N
ROS 15 il

g 1.5 pg/mL AT RZME, BARHE
19 ghrelin F40FE AL & 404 4 b 5 A A KSR T
A0ME 24 h )5, HB N ROS B R FEA ghrelin ¥ FE 1Y
AT S . A 107" mmol/L ) ghrelin T &b B8 j5
ERA G FE L (P<0.05), 1 107 mmol/L FI
10”7 mmol/L #H &Y ghrelin AP /G 2 7/ BH B M 5%
2B L (P<0.001) , 5% A, #4l ghrelin
THURE M 4 h, fE ROS B & B2 R LG ¥

EX(P>0.05), LKA 3,
250 -

200

7
150 1 v

1004 ——= o
é%

/‘/}/’

- s
50 .

0 T T

ROSE & (5% R 4HAH b %)

Tm(1.5ug/ml) - + + + +
G (mmol/L) : } 107 107 107

3 AR FE W ghrelin 40 ¥ X A B 2 T 0040
JE LN ROS & 5 R3¢ WAl
W58 1.5 pg/ml REZEM I, P<0.05,%P<0.01,

Fig. 3 Effects of pretreatment with different

concentrations of ghrelin on intracellular ROS content

after tunicamyecin intervention

2.6 Ghrelin #2403 XA 2 2 T F 8B 48 il CHOP |
BIP . caspase—12 mRNA &3k (i 5

SR 1.5 pg/mL K R AH L, A R MR EE 19
ghrelin i 4b 3 J5 35 T AL i A F K 5 1y CHOP |
BIP , caspase-12 mRNA ik B9 1 &, X} + CHOP
mRNA %k, 76 107" mmol/L ghrelin -1 4 h J5
TG FENL(P>0.05) , B GRARER THH
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A E (3 P<0.05) , WK S,
£S5 AR EHR ghrelin T 4b B XS K G K T B4 M J5 %
CHOP BIP ,caspase-12 mRNA & 3A f4 52 Wi
Table 5 Effects of pretreatment with different concentrations of
ghrelin on the expression of CHOP, BIP, and caspase-12 mRNA

in the cells

IR CHOP BIP caspase-12
pop:icki! 1.00+0.325  1.00£0.060  1.00+0, 352
Tm 27.48+0.205 8.57+0.622 10.2320.471
Tm+G(10" " mmol/L)  23.5120.336 5.45+0.546* 7.89+0.358"
Tm+G(10mmol/L)  18.87+0.452* 2,21+0.223* 5,08+0.219"
Tm+G( 10~ mmol/L) 9.06+0.209" 1.19+0.856* 2.67+0.177"

T Tm: 1.5 pg/mL KEE ;G ghrelin; S 1.5 pg/mL KE X
L, " P<0.05,

3 Wig

ghrelin 2 1999 £l H AR ¥ F Kojima & Y
TH 28 NEEMZ IR, FE W T I
FRRG IR X () X/A A, 55 e e ik L B i A LB R
L ORI  ghrelin B A & B AR
N AR AR K R AR W % 4K (GHSR) i K AR TE 4K,
HEBEHEREERMEREEN W, K
GHSR "2 RiA T LR A4 h, HAWE AR
L AR E s E RS w, Skt R
JIA e R AT o BE R T A
B B IEAENRREE X ghrelin [ ABFST,
ok Bk 2 19 IF B2 30F B ghrelin F1B T B AR 22 6] 77 A
YIS F . Nouh 451 L4 28 Al | FHl 44 28 390 A
25 0 R 4, i AT E Y R %R
(BMD) Fl ghrelin 7K - B 5 . & B 5 45 28 i 2640
Eb, Pl 4 2 A AN 4 22 I 20 () 7 34 1 %K ghrelin 7K 57 Al
BMD & % T [%, H ghrelin 5 BMD X [B] 275 8 & 1Y
TE K, HE B ghrelin #] LI 0 BMD, {2 EL/AHLH A
Ho A% INN ghrelin A W] RE & B 8 B9 W 78 {2 iF
BT Yu B E X 30 {5 A AR Bk R
AT B S B F R, 20 M ERE R E HATHRF AR 24
J5 T AR L B T AR 4 & A R BMD 1100 R
L2 5% 4 A 2 D ORI AR 35 IR 2 (PTH) 7k F
RFFFaE , BMD F [ 5 A B R HLH R, [ E 55 5%
FR Ja BELWr B R ER I35 , B ghrelin 23 W48 0, BT LA
% B & A ghrelin ZKF-FEAL T S 80, HE45UFR
b Fit BRI

PR I 2 4 L PN B B R LA IS s R
EEEE, S AR T BRI RITBEARWN
B S P B 0 b TR O I e R T R 3

PEE(ROS) A ARBI I T AL, T B IR JF A Ak i
FUSE 8 BRI DNA, S B040 i 2 e o 28, 4 7 A B Y
FRBIEE B WRE , ROS & SN K
HAE IR I AR E R A L MBI & B,
B BB B AL N B AR KRR ROS # BMD {H
ZIE GRS o 3B BE G BRI R8T DL R 4 4
LB T B8 , T3k 32 A P o o 935 ) k2 22 4 B A 9
TE ST R A A =R B AR 1, A3 0 o2 A IR IR
fE RNA #: N i W B ( protein kinase RNA-like
endoplasmic retieulum kinas, PERK), IRE1 ( inositol
requiring kinase 1), 15 1k % 55 [H T 6 ( activating
transcription factor 6 ,ATF6) , 1E W IEL T, = FiE K
HEAMSTHEREREALS GHE/H AT
% H 78 ( immunoglobulin binding protein, BIP/
glucose-regulated protein 78, GRP78) 45 &, ffi H.de &
YRR A A R I BIP MK =
B H P % B 91 3% 4k PERKIRE1 (ATF6, J5 2h 4 51 ¥
IR R B R F 0 Y e e e B O B R 3
W40 2N BEK 2 T BE, U 53 CHOP & 42,
caspase—12 & 15 INK R F8A SAUMA -7 0 PR
RISV Z 3R A K. BIEEE G E &
B R DR IR A R B
PARET o TR B 4 M AR P R ) R R R R R R B
PAEg AL 2 — Y B R E AhE %
ghrelin F1 P J5T (o0 N7 35 B4 5 R AT FTEL D

AT R ghrelin J& A5 AT LL A0l 5 A 40
P J5E I Oz 35Sk T )7 5 AL B R A= . LA MC3T3-E1
NSRS 1.5 we/mL B AR R T U A 40
FeL S ST P S50 P 7 SR TR, T LB A L B3 B T
ML ROS B35 £ N o ) RS bm s M e PR G R 08
RRE R N RN R KA. SR A TS Rk B Y
ghrelin FAbBRAN M 4 b J5 , F R RE 7 g A | b 4
o R K, ghrelin Fi4hBR S 4 M A9 A2 06 R I G ,
LA ROS (475 8 R P ST ) 7 380 AH 6 AR 25 1 R R 3R
5B PR, UL ghrelin W LA o038 15 B 40 Ml A 179 J5 09
N, B —Fir ghrelin 228 40 g b P9 5 R
PO HLA , B0 ghrelin 34 b 40 i )9 HE A6 161 R
fITEYEIE B 7R ghrelin AT UMK ER A F LA
ROS 1 & & , & B ghrelin 7] DL - 40 B 9 1 AL A
8 ghrelin B BLA 1 & A0 I8 . — TR 5 R,
ghrelin BT D38 A J5 IO 7 384355 14 O B JUL A8 47
AR T, AT AR GE of O AMP R Y & B
( AMP-activated protein kinase, AMPK) , AMPK {E %
BRORME %28 T A2 B e RO . R
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BE5E A, ghrelin B9 £4: 37 V6 FH 2 W 00 3% GHSR fip
S0 E B T LR R R T e . (HA fF T g
ghrelin J2 7538 £f AMPK 3035 Ji 8 40 i o ) P 5 )
ML, PRI B ghrelin W] LA 2 32 0 U1 44 B o 2
T3 I 5 38, B35 1 3 Bk o RERE AL 19 % 2R T A e 1t T
FERHMG ., ghrelin 38 A7 W 3ty 85 7K F B4 37 B R #h
VT B R Y TR R B P, BRI
ghrelin T LA 2k 3% 4046 0 3045 SR 9 20 M i o 7210
HRILXF ghrelin X 5 B 40 M P R I RO 380 A F 9 L 2
HARRER E LM E . S Xt T8 R AR G T, A
ASCAT DAARE 325 5 4000 B 1 355 5 R0 34k, [R) Bs 400 6 20 P
MR T, B R MR T IR M T R AR EE
ZHIRE FEATRAE

{ 2 % x & |
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