SRR & AR X2 E M & F /N FR Ghrelin-Obestatin
Bkt 0EAl

2

AL FF IR %X ARER, 74 B 518109)

WE: BE  AF R4S TR IUW IR A K AN ST 1% M 18 % 4 B %% 9% (chronic obstructive pulmonary disease, COPD)/ &
Ghrelin-Obestatin 12 5 i@ %69 % va, 53k 40 4B SPF D RN HA 5S4, = U RHA R, L4 4 435 5% COPD
DNEABEAL, EHEALE 8 RIS, 3 ALE T AL B B RS TR (0.4 mL-kg ! -d7!). KREM(10 mgkg-d7), A B
J7(0.4 mL-kg ' 4R AT R B +10 mg-kg ' K RAN), FEM, BEAA T AR LK, HL4 2 28d, KB Buxco RLAN
SR AL PIF, PEF. MV B4t &, Kot B MEEFA, HE & X858 mM 3 T4; RT-PCR %l A4
Ghrelin, GHSR. GPR39 mRNA & ik ; Western blotting #-| Jfi 21 2% Ghrelin, GHSR. Obestatin, GPR39 % & 4% ; ELISA
#m de & TNF-a, IL-6, IL-8 K-F, Z5R LSHEAMML, RFELHMYRE COPD ) AMA BB, BA M
R BRA A BAM YA PIF. PEF. MV #4821 2080 24 3(P<0.05); B4 2540 Ghrelin. GHSR. GPR39 mRNA
B E G FAARAER 40 2 A3 (P<0.05), Obestatin & & & A &AL A 2090 B F+ 5(P<0.05); AXLFEA A 2548 o & TNF-a, IL-6,

IL-8 &R AR MY ZEMK(P<0.05), HRKETHE—Hpa, &L S5 -HRIMIAE K A T A Ghrelin-Obestatin 15
T, RBRKERA, REMAR, LRE—-RAHXREME,

KRIE: REMMEMMN R, AR, KEH; Ghrelin-Obestatin 12 5 @8 ; &

FESES: R285.5 XEMFRETE: A XEHRS: 1007-7693(2020)07-0826-06

DOI: 10.13748/j.cnki.issn1007-7693.2020.07.010

SIRARSE: ka7, 4R& vt 3R I BE A 0K s 3 1% P T 28 M B 9% 9% 0> R, Ghrelin-Obestatin 12 5 i@ 569 %0 [J]. P B A
A %5, 2020, 37(7): 826-831.

Effects of Ginkgo Folium Extract Combined with Prednisone on Ghrelin-Obestatin Signaling Pathway in
Mice with Chronic Obstructive Pulmonary Disease

NI Jianxin(Shenzhen Baoan District People’s Hospital, Shenzhen 518109, China)

ABSTRACT: OBJECTIVE To study the effects of Ginkgo Folium extract combined with prednisone on Ghrelin-Obestatin
signaling pathway in mice with chronic obstructive pulmonary disease(COPD). METHODS Forty healthy SPF mice were
randomly divided into 5 groups, the blank group was not treated, and the other 4 groups of mice were induced with COPD model.
On the 8th day of modeling, the three groups were treated with Ginkgo Folium extract(0.4 mL-kg™'-d™"), prednisone(10 mg-kg™'-d™")
and combination therapy(0.4 mL-kg™' Ginkgo Folium extract+10 mg-kg™' prednisone), while the blank group and model group
were given normal saline. The mice were examined for lung function PIF, PEF and MV using the Buxco system and then the
mice were sacrificed after 28 d of continuous administration. Blood samples and lung tissue samples were taken. HE staining was
used to investigate the pathological changes of lung tissue; RT-PCR was used to detect the expression of Ghrelin, GHSR and
GPR39 mRNA in lung tissue; Western blotting was used to detect the content of Ghrelin, GHSR, Obestatin and GPR39 in lung
tissue; serum levels of TNF-a, IL-6 and IL-8 were measured by ELISA. RESULTS Compared with model group, different
groups of administration alleviated the pathological damage of lung tissue in COPD mice, and the effect of combination group
was the best. The PIF, PEF and MV of pulmonary function in combination group were significantly higher than model
group(P<0.05); the mRNA and protein expression of Ghrelin, GHSR and GPR39 in combination group was significantly higher
than that in model group(P<0.05), and the expression of Obestatin protein was significantly higher than that in model
group(P<0.05); the levels of serum TNF-q, IL-6 and IL-8 in combination group were significantly lower than those in model
group(P<0.05), and the effect was better than single drug groups. CONCLUSION Ginkgo Folium extract combined with
prednisone can affect the Ghrelin-Obestatin signaling pathway, significantly reduce inflammation and improve lung function and
it is better than single drug.

KEYWORDS: chronic obstructive pulmonary disease; Ginkgo Folium extract; prednisone; Ghrelin-Obestatin signaling pathway; mice

EEEN: Hds, 55, BIFAEPAE Tel: 13510090161 E-mail: nijianxin6789@126.com
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% M P 2E M il % % (chronic obstructive
pulmonary disease, COPD)& PAFF4: St 52 R %
FEM AT TRRT « JRIT RN, RS &R
A () it A R BLAN I RORE R R Y, E IR R
COPD il J5 Fy B 37 S [ IR 38 A B m b T2 3
B JE R 2 —1, Ghrelin 5 Obestatin fE95iE i 5 &
WEMP T AAHEAER, RERWEE. 2
HinDiee. EHEREREH, Z&F s
P18 T f A BILAA T 4% R AR S A 0T & T ) —
ASEEHLHIP, ARAFEH O] gk D il 2L AL,
Mikets B ERRIEAL, T ZFRARMHES
fEi# 1T 52 M Ghrelin-Obestatin {3 5 18 &% i BH Wr
COPD & J& HuifRiB 5 /b o Rk, AHFFC 7/ R
COPD #2Y, SRR MR A IR B IATRTT
PEAR 7 2L FE A 50 & A5 38 i 52 Ghrelin-Obestatin
BB RIERTHRR, A _HREHGET
COPD &4t R Fi T 2 BRI o
1 #e
1.1 ¥

40 H R SPF & EEHI/N, @35, s
N 18~22 g, W T A LI EN AR Al . A=
FEYFRIE S . SCXK()11)2015-030; 13 4 IIES
SYXK(J11)2014-189.

1.2 kK

HRAT S B (B ML 733 S T g 2,
AR HEE 17.5 mg, #LS: Z13020795;
Fitk: B3 5 mL); REMPEZAENR, #HitT:
120031); 2 SR LA (53 M o B TP A BR 52 &
Al, fit'5: 0901028095884; =i 11 mg. S
THBHE 1.0 mg. S — % LBk E 13 mg); TNF-a(1t
5 ZC-39024). IL-6(T%5: ZC-37988). IL-8(1%
T ZC-37953)id A S B FIE IR RNA 28
R 7 & (Invitrogen , #it 5 : RE-03014); — #t
Ghrelin(ZE5E & iAW), 185 sc-2934221; ikt
Eb 1 :500); Obestatin(_EiFFIE T4EAM, 1R
orb48737; Fi BEtb 1 @ 600); GHSR( % 5 :
abs133173; Fi Btk 1 : 500). GPR39(%% 5 :
abs133122; M FEEL 1 : 500). B-actin( 5% 5 :
abs118937; FELL 1 : 10 000)34 08 [ 52 15
BCA HHKRE RN ECE = RAEY, iS5 : P0009).
1.3 fuds

PHY-TT 2 755 2 21 2 HE A (M T o gl 7
IR AR A T); BA400Digital $h% = H 44 &M
oh E IR R 255 2020 4F 4 A28 37 558 7 #A

B (F o Bl S HH IR A Al); SpectraMAX
Plus384 Mg bRiX (A 7> T AR A7)
PIKORed 96 !SI 7% Ot € & (RT-PCR) X (3£ H
ThermoFisher {X & A R 2 7]); JY200C Y Bk AX (b
OB BEARTTHIKE SR A,
2 Hk
21 A

RIESHPIBENL 2 A2 F A BRI, AT
TREUA . RBIAA . BRA 2GR I
AR eSS 41, A 8 K, TR =i,
2.2 /IR COPD Y iy 2t

KRB 2 A R AR RN TTE
ST COPD /NRRAEALC, 25 1, 14 K, 4%KEE
8N 2 mL-kg™! MRS VRS BRI, AR
HA 02 mL 4K, HREHETEHRE
0.2 mL IEZ¥#[0.1 mL-(100 pug)']. &% A4,
HAKMHE 2~13, 15~28 RLETIME, FHE/N
SRBON B 1 0 A6 R (50 cmx35 ¢cmx35 cm), T
K 9: 00—10: 10+ 15: 00—16: 10 25 T # 5 WA,
FFRFFSE 30 min J5[A]FE 10 min FR45 758 2 IRBi5h
WHR O B R R A R . M R A R
HE 1R, BIXAERITE S s, %M S5 min, EE
B2 Ik, EELRA 4 K.
23 BT

RRAH/NREEREE 8 RITHHESSAZ. ©A
H. B, AEEK, H 1 mL; SRR
WA A HIREY) 0.4 mL-kg ' JRJERAA:
WK 10 mgkg!s BEAMHAH: KFHESB
0.4 mL-kg ' A MR 2 10 mg-kg IRJEL,
AHEH 1R THH LAY, B84 284d,
TARIREG ) 2 h Ja ket DhRe 5 A Bt/ B, HURE .
24 FEARE

BYFF/IN RIS » B 32 Bk 1 mL, 3 000 r min™!
IR B0 15 min, 202135, —80 CUKFRAE . /D
AT S, IR, 35 F Tt & R/NR4A
SRR N 200, T 4% RHREEE, HT
JE A AURERI, 51— T-80 CAKIRIRAE, H
T J5 42 RT-PCR Al
2.5 A
251 JlThEERLI  RA Buxco MIEFR 455 R S)
Ve SR RGeS AN R D RE, R
AT TE bR : WS UL E (peak inspiratory flow,
PIF); IS Ui & (peak expiratory flow, PEF);
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43118 < & (minute volume, MV).

2.5.2 JRBRAHZIFAG I K [ A 2H 2R A
HiEw S A A, HE 4eft, BIRMEL.

2.5.3 ELISA fall g1  HfiE, A ELISA
WA E M17E TNF-a. IL-6. IL-8 7K,

2.5.4 RT-PCR ¥ ilifiliZH 21 Ghrelin.GHSR.GPR39
mRNA £k KA RNA $FEHA 7 & 52 B 2 24 4
RNA, WE Azeo I Aago WHCFEAE, T M HE VK I
i€ RNA 788G, K mRNA S sl
UL, G cDNA, WRIE 51 E I, SCEkid
AT IR FEAT R R, #ie H IR AN S5
R34 51 0 7 51 3 1

#F1 PCRY #3Y
Tab.1 PCR amplification primers

FRAB 5 Fe51

GHRELIN  pjji#  5-ATGGTGTCTTCAGCGACT ATC-3’
T 5-ACTTGTT AGCTGGCGCCTCT-3’
GHSR F#  5°- CGTTGGACCTGGATTGG-3’
T 5-GTGAGGACCG TGGCGTA-3’
GPR39 L3 5°-CCAAGCGTCCGCACTGTAAC-3’
Tl 5-CCATGTC ACCACGAT CAGTC-3’
p-actin FJiF  5°- CTGCCGCATCCTCTTCCTC-3’
T  5-CTCCT GCTTGCTGATCCACAT-3’

PCR [ NiAA& 5 25 pL, 1% 55 ) B2 2644 R 50 °C

40 min; PCR " 3432519 94 C 5 min, 94 C
30s, 55°C30s, 72°C30s, 72 ‘C 10 min, =70 C
{#47: LA Ghrelin. GHSR. GPR39 5N Z[f] PCR
FEY Sk K FE (A 2 HEAE N Ghrelin, GHSR. GPR39
mRNA FIAHX R A &
2.5.5 Western blotting # Il [ifi 26 21 Ghrelin .
GHSR. Obestatin. GPR39 F[A#iE HUMMHLIR
F RIPA fFBAGRIZEIUSEE . BCA JEMIE &
EHAT, T 6%~12% SDS-PAGE 1741418 A HL ik,
T PVDF Ji I, 48 H 88 B IR HEAH R 1) 2%
5% i I8 Wk = iR 3 A 2 b, WEIE S D N FR RS S i —
Pt Ghrelin(FiFELL 1 1 500); Obestatin(F L 1 ¢
600); GHSR(FiB:EL 11 500); GPR3I(FHAELL 1 :
500); B-actin(#FEEL 11 10 000)4 CHFFL®, —
PURN . B RIS IR, %R I6IE SRR
Flad T BB RS, Binkir A HEXH Quantity
One HEI BB EAF /4, LLHPR & S B-actin 2%
M A MHAHCEMEY Ghreline GHSR. Obestatin.
GPR39 i P AH A KIA & .
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2.6 Gt

K HH SPSS 20.0 A T e it AL 2R, A0 HdE
BIVL X s Rox, AR ZERRHBRETT ZS 7
Br, K56 K HE o) B E N 0.05.
3 #R
30 BN

TEHHANRKRKRIAE R, HHEHNRE
DU, RELICE, WD, K. TOKE
GG, EMHEEILHE, FPIREUE, 5K EIRRI R,
NGB R SEE Ol ARAHSREUAH . IR JE AN
RAAT . SCES I E AREE R SGE, H
IS T 2 s . AR ARG fR), AR 2 /)N
RAET: 1 R, BESFHZH IR 1 R, RiHT
iR/
3.2 D REAUE H

W) G, BB B A4l ThRE PIF.
PEF. MV & [F{K(P<0.05). &AFZYT T,
SRAAM, REMIRIA . RErad. B
A M 2541 PIF. PEF. MV B &1 11(P<0.05), BX&
HZFHR IR . 2R K 2.

®2 ARMRERLER(XLSs)

Tab. 2 Comparison of lung function indexes in mice(x % 5)

mL-s™!
il n PIF PEF MV
FHA 8  4.68£0.25")  3.24+£0.14D  39.79+2.69")
LAY 7 2.87+0.18 1.86+0.13 26.07+2.30
RAHREA 8 3.29+0.17D)  2.43+0.15D  31.91+2.58"
WIBA A 8  3.29+0.16)  2.61+0.19V  32.83+2.78"
I FH 2541 7 3.60£0.36)  2.75+0.15)  34.96+2.36"

TE: HBEAE, DP<0.05.
Note: Compared with the model group, VP<0.05.

3.3 JRIAL N

M 0] SRS R A B S ST,
KUK A, RN SERIER, TR
MIZ i . BRI AT WS B B VR, 4T
BEMR. W, KEREHRRTE, FiREUEE
AR, FEBENTRE. ARG, MBIR, AW
JEmh A, TR . AR RE
PR LR W, L, A RMEARIZIE. ke
FAd: WO R LR VR, R VRGN R,
o e E . BEA A, SRS R
LR R s, B R YEAIR R, KRR
R, 2RI 1,

R E BACR 2524 2020 4E 4 H 55 37 B4 7



gl

1 /R E M A% 3B 4 4% L(HE, 400x)

Fig. 1 Histopathological changes of COPD in mice(HE, 400x)

3.4 JiliZH4 Ghrelin. GHSR. GPR39 mRNA #ik
IR, B A A s 1 2L 2H 23 Ghrelin,

GHSR. GPR39 mRNA ik HH i [k (P<0.05), 4

ANEAGY T, SHERHAML, XA HAGA

Ghrelin. GHSR. GPR39 mRNA ik I & 1 fin

(P<0.05). Z5% 03 3.

#=3 /MR Ghrelin, GHSR .GPR39 mRNA & iA(x +5)

Tab. 3 Expression of Ghrelin, GHSR and GPR39 mRNA in
mice lung tissue( X  s)

bai! n Ghrelin GHSR GPR39
KoSE:! 8 1.00£0.12)  1.01£0.16"  1.00+0.05V
RO LH 7 0.49+0.11 0.51+0.07 0.51%0.12
RAMIERMA 8 0.64+0.17 0.58+0.12 0.58+0.06
WRIBAH 8  0.62+0.04 0.57+0.08 0.56+0.07
e F 24 7 0.75+0.12D  0.80£0.06"  0.73£0.13")

e SR L, VP<0.05.
Note: Compared with the model group, P<0.05.
3.5 fitiHZ1 Ghrelin. GHSR. Obestatin. GPR39
ES SN
GG, BEMA/NRMAZ Ghrelin.

E&E Ghrelin
1.5+ EER Obestatin
D GPR39
E=3 GHSR
il
E 1.0

EASPENOESS

)\
O

Y%fé
BHENBFARFEAZRBRBER
HHERA LR, DP<0.05.

Fig. 2 Expression of related proteins in lung tissue of mice in each group

& 2

Compared with the model group, "P<0.05.

[ BLACRL I 24557 2020 4F 4 H 55 37 555 7

GHSR. Obestatin. GPR39 & (1R IAR 2 [ 2H 11
B PER(P<0.05). I ARAGYT, A HZ
/4 Ghrelin. GHSR. Obestatin. GPR39 & 4 #iA
B R ZH 5B B T (P<0.05). 45 SR LK 2.

Mi& s TNF-o. IL-6. IL-8 HEik
RSN fE, B /N IS TNF-o IL-6+
IL-8 & fE 25 (A 203 B B 38 0 (P<0.05) . JE I A [F]
29T, AR FH 2520 TNF-a. IL-6. IL-8 & &
R L AL 25 B B BRI (P<0.05) . 45 2R LK 4.

%4 /ANEAEF TNF-o, IL-6, IL-8 2 8(Xts)

Tab.4 Contents of TNF-a, IL-6, IL-8 in mice serum(Xx £ s)
pg-mL!

3.6

il n
=Ll
BT
AR I AL
e ra i 8
A 24 7

TNF-a 1IL-6 IL-8

oo

188.19+4.40Y  28.81+0.93)  25.18+0.29"

~

215.85+6.95 34.50+1.13 28.70+1.07

oo

209.11£2.31 32.08+2.22 27.63£1.07

209.42+2.50 32.02+2.02 27.40+1.42

194.08+2.57Y)  29.69+2.41V  26.23+1.01"

H— GPR39

e SR E, YP<0.05.
Note: Compared with the model group, VP<0.05.

B
@;&%&
D X 0

i
o S S
F R ¥ &

g
ﬁ%?

Ghrelin

Obestatin

GHSR Ml W - o o
- .- .. e

B-actin
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4 it

COPD R Im PR b R WL 22 & IR P RE I 5
GEERIN, FHEACH PO DU AR R R RRE . R
hE S H N R SR AE G RAIE .. M HEE R
REAER . A58 7 Tl R AR A 2 B« IR Jefa K
TEBA FZHIRTT /N COPD, Jj B4 21 % g2 45
T, BCA 2GR S S R B R gy
g, i R PR AIRIE, IO B I AR
Tt B R A I 2 B B B Y JE s T B ek A it 2 41
(03 BRAT A% o I T e AR AR Sy ) W A0 52 PR B %
WAEFS, £ COPD 12 Wr JJ7 R4 ke 35 3 A
AP AR R BoR, BAAHZi40 PIF. PEF.
MV A5 AR 70 20 B 33 T 15 (P<0.05), 6 WG & FH 25 9
% COPD /) UM ZhRE

£ COPD Myt #£H, Ghrelin 5 Obestatin
TE R R M BARSEH M EZE S B
H U0, Ghrelin =2 AT B WAFR ZE 5 N 4 2 28 Y
() o I A o s, PTG O S DRSS, HE
HALE RMUE A R IPIRES, B T isd s &2 1)
BRI UA Re 2 25 COPD [ Adw!!.
Obestatin = L H — Ffr i L (1) A8 K 28 B Rk A0
Obestatin M JRATAR) 23 NREB L, Al JD
BN E, BEEFRESS5 COPD HIKE,
A5 F B Ghrelin. Obestatin 540K T2 614
EHEVIRR, mMEPHEARKNTFEIEHS ST
COPD & IFEFA R MK K eli>13), GHSR.
GPR39 %%l/& Ghrelin 5 Obestatin [15214, =&
Ghrelin. Obestatin 1 B4, A& P8 E AL
g 1S phAS ZE 210 58 K B, COPD K Bl 4H 27
Ghrelin. Obestatin & [ 1A B & [F#K(P<0.05). ¥
IR, COPD EFHARKAER, Ghrelin 5k
JREFRECZ AIAAE S IEAHCI G R, bR K
COPD &7 AR, Ghrelin Ffi# 8 11457 &5
BONBE, MM EAR N Y BCREEER,  IRE TR A
RORBLUS, Aspig gk B IR, B4 Ghrelin,
Obestatin, GHSR. GPR39 ik # 4% (141 W & P&
(P<0.05), Bt& H254H Ghrelin. Obestatin, GHSR.
GPR39 FRIAFEAIZ B B T+ 5 (P<0.05), 5 _Lidwf
FEER—2 . ¥ Zhang 27— Meta 43 B3 B
COPD H & 1E3 % Ghrelin /K7 8] &7, A2
EHRREAN LGS, ARG REHREAR
—, EFH— BRI

TNF-a s& COPD % i ALl A =& 55 22 (1) 4
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A7, FLRETBORT LA WM B 5 22 1) 98 RE 41 il
257 COPD EFHARMKMHILRE, #i COPD
M08, IL-6 M 5kNZRIERN, &5
COPD 18 4 JE ) b, JNE COPD 181 7% fiEl'),
IL-8 YER—Fer PR 0 B AT T bk L 4t i ) s A PR
T, ERERMNPRFEEBENRTIERN, AR
L, B IL-8. TNF-a A7 40 i 55 98 5E A 5 A
HERE RS B I 28 ) S S s A 1 i B U8
AR 5 R BN, A M TNF-a. IL-6. IL-8
SEBAAHWE T EP<0.05), 3 HEMiBIT e,
55 45 FH 24 20 0T W S8 PR ML TNF-a IL-6. IL-8 &5
T (P<0.05). FE7~ AT -2 BB UK JE A 21 1 fiy
RMERET, WA COPD % 5E M

i bRTIA, AR ECE IR B RE 1B
2 COPD /b R4l 41 i 15, 835 m
Ghrelin-Obestatin {5 5 il #, 42 <8 90 KN,
X FVAIT COPD I H [H.
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