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Method of Strengthening Earth to Generate Metal Has Effect on Ghrelin , Obestatin
and Related Indexes in Serum of Model Rats with COPD of Lung and Spleen Deficiency

Type
SUN Jie, SANG Kai, WANG Dongxiao, ZHANG Xuhui, MA Quan, LIU Zhiqing

Abstract: Objective: Under the intervention of Shenling Baizhu powder, the representative prescription in the method of
strengthening earth to generate metal, to observe the content changes of Ghrelin, Obestatin, leptin and inflammatory factors
interleukin(IL)=1, tumor necrosis factor(TNF)- a in serum of model rats with chronic obstructive pulmonary diseases(COPD) of
lung and spleen deficiency type, explore the mechanism of the method of strengthening earth to generate metal in treating
COPD, and to provide theoretical basis for the method in clinical prevention and treatment for COPD. Methods: Divided 60
Wistar rats randomly into the blank group, the model group and the medicine intervention group based on the medicine
intervention time subdivided into the 28 d, 35 d and 42 d groups, 12 rats in each group. Except the blank group, the rats in
the model group and the medicine intervention group were given fumigation, endotracheal injection of lipopolysaccharide and
infusion of cold folium sennae immersion liquid to establish models of rats with COPD of lung and spleen deficiency type. The
medicine intervention group was additionally given Shenling Baizhu powder by gavage for treatment. On the 28 d, 35 d and 42
d of medicine intervention, determined the lung function of rats in each group and sacrificed after draw blood. Detected
content changes of Ghrelin, Obestatin, leptin, IL-1 and TNF-a in serum of rats in each group with Elisa method. Results:
Compared with those in the blank group, the respiratory frequency (F value) in the model group was increased, while the
indexes of lung volume(TV), the flow indexes(EF50) and the pulmonary dynamic compliance(Cdyn) were significantly reduced(P
< 0.05); contents of Ghrelin and Obestatin in serum were obviously decreased(P < 0.05); contents of IL-1, TNF-« and
leptin were remarkably increased(P < 0.05). Compared with those in the model group, F value of rats in every subgroups of
the medicine intervention group was decreased, while values of TV, EF50 and Cdyn were significantly increased(P < 0.05);
contents of Ghrelin and Obestatin in serum were increased in different degrees(P < 0.05); contents of IL-1, TNF-a and
leptin in serum were obviously decreased(P < 0.05). Compared with the 28 d group of Shenling Baizhu powder, the F value
and TNF- o in the 42 d group of Shenling Baizhu powder were decreased, while contents of Cdyn and Obestatin content
were increased (P < 0.05). Conclusion: The method of strengthening earth to generate metal can improve the malnutrition
condition of rats with COPD of lung and spleen deficiency type, improve the lung function and postpone the development
process of COPD. The mechanism is probably to up-regulate the expression of Ghrelin and Obestatin in serum and to
down-regulate the expression of leptin and inflammatory factors in serum. The intergroup difference in the medicine
intervention group shows that the early application of the method of strengthening earth to generate metal has protective
effect on rats with COPD, indicating the prevention and treatment for COPD of the method.

Keywords: Chronic obstructive pulmonary diseases(COPD); Method of strengthening earth to generate metal; Ghrelin;
Obestatin; Leptin; Inflammatory factors; Animal experiment; Rats

8 P4 BH ZE 4 il % 95 (Chronic obstructive pulmonary A R B ek OBt H A A1, 2020
disease, COPD)E—F Al LIFIRT ARSI HUEM, 5 4F COPD KA Jm BRI R 95 3 A, R R
TE AV ZH A AR 55 S5 A RO FRORLAIEE  BEUIR(Ghrelin) 5 B HEAI ] 2R (Obestatin) 2 8 T & B
RVESONIGIRA G, HAME SRR AR R T A Wik, J2 il B i EE g acrge s vk, 25



HHE 20185 A% S0 BHE5H
£ 20 - JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5

B A 5 38 55 @, W 58 i /R Ghrelin, Obestatin 55
COPD B EFHR AR KRB, H 5 RGERAE A
M7 Z A EAE 25 COPD BIFEFRARM A
o WFIT R BURE A Sl A H ALY 23R T —2
PEE IR AR COPD £ 1) HP B U 7 330 s B AR A
TR, s R DI RE KOs SRR, HIHAE
FABLE 9 A FIBH o AR SZ560Z: BESCHR[6 ~ 7] A= i et 7
FETY COPD K FRUBERY, I ELISA 3460 2% 11 R HL
N T S ) 750 X il L i 78 COPD A5 780 K Bl i ¥
Ghrelin, Obestatin, ¥8 2% M 985 A1) & =4840, W
SR A A 4 kB VR COPD B2 3508, FHk— 41T
HX} COPD B VAHLEL,

1 #RlEAZE

1.1 £sh4  SPF 2% Wistar KL 60 H, BEHES
A PRBTEE (200 + 20)g,  FHH R H B 24 K SFRHIF L 5
o BRI, SEG S ) A RS IE GRS SCXK (H)
2015-0002, 3)j¥) 5% 5 5t il FHUE SR %5 . SYXK(H)
2015-0005, 2 % B W A 7 H B . No
62001000000270, 2 ¥ 1A 7% T H it Bs 25 K 2% SPF
LY, WIERE Q3 £3)C, MXHEE 30% ~
40%.,

1.2 T REAANEME IEZHECEEE Sigma A H]); =
PN R A CHE R 00 8 Tl A R ST 2 |, R
14 mg, MAHHGEE 1.1 mg, MR —FfLkE 14 mg);
I 3E Ghrelin 6370 45 (b Vs 2R B R A BR 2
Fl); L Obestatin A7) & . L7498 2 A6 03X 541
& MG TNF- o Rz &, Hys 1L-1 435t
S A AR RA A B AR AL
(BIO-RAD A #], A5 iMark 1509); Hallowell EMC
RETRE T E A (£ Braintree Scientific A F]); HCT
S M 5 G BE R 58 (35 1 CH Technologies 23 7
RS . GYD-CHT); AWME 5 RERG (K E EMKA
Al

1.3 £ FEWRW . FEWIETHNHE
GRAEMBEEBET 112255, B 12 h, Lytlug,
BABRR, BT 40CHEABH, WaE5421
gmL, 4CUKFERATE. SEORBANS . K% 1
AL, HEHK20g, T B B REEE
% 12g, A 15g), FEN AIRMAR, Lk
VEFAT AR — 5 il 24574 BRAA W) A= 7= 1) e RIS 7] (L5«
0503014).,

1.4 s 60 LRGN ERSE 7 K5, b
MU R 5. 254, R 259 T W4l (RI5 2y
YTt AR, s SRR 28 K. 35 K. 42
Rl), Rl 12 H, SR FEFZ) P ml & il
P IR EE AL COPD K RUEARL, 25 1 K| 14 K,
20 SETRENS Z W PS), KRR S R R Y
KBS RM [ T B, R R DA 1) JE A
S, HREME, BEOE, BEEmA KRR,
TR AR IR E R ASRIE . 7 1 mL 5N
S AKH D B T AR HER K LPS(1 mg/mL), TR
WA g Tl T HEE TPS(OR AR 1 mgrkg) PR
NI HETE: 0.5 mL AR 1~ 2 WA LPS 38434345 T
ML N . e, BRI RREE S, ks
B, Y5 TN, 55 2~28 K. 35 K.
42 K, BRI KEIT ARG RGN E
30 min, 2 WM LPS M RAMHE, 25 (A4IPF I 4
R)o A 7 KARLEEMRFT 0.5 h 45 THE 1 g/mL
VKA TG MR W, T 10 mL/kg FHEE, HLLHEE & 28
K. 35K, 42K, SEAARBCEFRG S B E
[P > 4 h, ke 25 25800 T4, B [ 8] B g
It KB HEAS ]

1.5 Tz & LAY AREEIRRI L RE,
BEEFARBR BN 14.67 o/(kg-d), 25 [12H P AR A
AT KES . R LR, E83EE T
WiZE 28 K. 35K, 42K,

1.6 ARAKRES A SRR K RIS S E
BEIHE. W, BEE. PFI. R RIS
Blo ARITFES 28 K| 35 K, 42 RXFAHN ZH A FRUBK I
JalUL. TP, REEE Flk, 4MEFshlicRin
4 ~6mL, 20°C. 3000 r/min, 5.0 15 min, 145100
W, T EPAEH, FR ELISA &, HARL IR
A S UL B T,

1.7 AR R RS H KR —BCRES G BEE
FE LR R WS RO 2
6 Ko R RS RTG53 A P B 1 0 o RO U2 il
K EHSAEF R R BERR R, Bk, Al
B, Ylh, HE Yefa, LN 200 BRIP4 s
Iy HITFSLERES 28 K. 35 K. 42 KA KEIEA T
HREIE o RS 109% 7K 45 S8 (3 mL/kg) bR K
SR, CRRRRER S R R E T R L, R EMREEZE 1 -
SEET, WBARERE I RS E TR T, K



BihE 201845 B 508558

S — i E Y E S RERGLREAS, 5SZIER
THEHLERAA R I RE X A ShffiC P gk, I K
IR AT B H 3 min, FICHSER(E) iz &
FEHR TV, WEFEFR EFS0, Mlish A8 Cdyn, R
JH ELISA 7460 K B 7% H Ghrelin, Obestatin, 8
. IL-1, TNF-a &,

1.8 %it¥ %k R SPSS19.0 Gt ik f-ab s, #F
HIEA M By 2255 R R A (e 2 5) R, 4

JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5 <21 -
T4 (P < 0.05),
1 BHAXBEREILB(+s) g
i n N
REM 12 281.86+53.78
MR 4 10 202.71+31.487
HX% B AR 28d 4 11 213.29+24.25
%% R 35d 4 11 225.14 + 46,53
%8R 42d 4 10 243.43+52.692
Lxgmki, OP<0.05; SEAMLE, @P<0.05

] LR B 27 22930, J7 2555 1 LSD Ik 56
255 Dunnett 35, JEA YR B R L5

2 #R

21 RMKR—HELIE WHE 1, EEETRE
I | B IRE 42 R KRBT 2 2, &
LIARHL 28 RA . S E AR 35 RA KA 1
Ho ZSAHKRRAEE RIF, O RE RO,
RS, NEIEHE, (RETEEH, SRR RUB A
I, REMRILESARE . TSRS, BA
o, ROBGREE, D, FUMEEAEHEY, IR AME, 1%
W, T GRS, R 2, (R
WO TR, WIS, R, SRR,
S 25T WA R U R B e, RS bR v
I, BEBRIEEE, ORI, WS RN,
B, WPIRATR, MA %N, SF A4
B, BRI KRB EREE, ZRA5%I¥E XL
(P<0.05); SEMALE, SEARE 35 RAMS
KR 42 RAKBRIEFTEA TR, ZR65%

B. #EA 40
B2 KAKRBALRBERSUE(x400)

22 ZBWMKFAM. BALBEBESEKE WHEI1,
UL 2, 28 VAR RS SEERE R b i e &, Jidi
W XL SE NI Y, [R5 0L 58 14 4 e 3=
T o BEHZH R I 2H 25 B BE e B R MR A )
B, SEREGS, IS 25 LB RS
KANE ., SEBAE, 2% R 28 RA KL
SR . KIS, RUEEIENGE, I
FEY sk AR RE T 2L . RS n AR R s,
R FLIR DGR I S 5 S5 R 35 R 2H K BRI 1) Joit
R B, R, 2 AR
42 A K R ) Jo 2% 1A 9 10 2 e, R R A Rk
%, WEECH, AR, RS T
A g AR K SR SO B AR R, SEZ% COPD i
o FAHKRRE RS0, BARA R B
R FE M S K, [ 2 SRR 2] WA At iR
M, 25259 T Pl ZH w] D0, B 265 B8 7 1 7K b A [v) 2 2 ik
B, REREUCETR

C. 52X aR#28d4



HHE 20185 A% S0 BHE5H
<22 JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5

23 BMKRAMHei W2, SEAULE,
BAUZH R FRIF IR AR % F FH&5, TV, EF50. Cdyn $7H]
BRI, ZFHASIEE L (P<0.05), SERIZA
i, BEARM28 K. 35 K., 42 R KRR
F FF%, TV. EF50. Cdyn ANEIFEE TS, 2084
Gt B L (P<0.05), 5SS IARE 28 R4,
BEEIRE 42 RA KK FE TR, Cdyn THE, 25
B it2EE L (P<0.05),

®2 HEKBIMINAELLE (v +5)

a4 A n Fbpm) EF50(nl/s) — TW(mL) Cdyn

L 12 86694064 16414139 1534023 351+0.03
B4 10 11933+0.74 1391£0.93% 1.06+0.20° 120%0.03°
AEARY8dA 11 1030240697 152840807 13740122 2.79+0.042

AXAAHBAA 11 971240447 157540702 1.42£0.202 3.18+0.03?
HEAAL A4 10 9051£1.08%9 158021012 1.4620.19% 3.29£0.02%%

Lagmi, DP<0.05; HSREMMLE, @P<0.05;
LAXGARH 28 Raks, @P<0.05

2.4 &K R fiF Obestatin, Ghrelin, & %4 &
B R 3, SEOAK, BRI K B E
Obestatin, Ghrelin 7% & B g0, R & &0 8 F+
&, ERWASIFE (P <0.05), SHERIA L,
ZEAARE 28 K. 35 K. 42 KA KB MG +H
Obestatin, Ghrelin &S A FIFEEF R, MR T EAR
PR, ZRARITFREL(P<0.05), 5&5%A
ARH 28 RALE:, 2% FIRH42 KA Obestatin 1
W, ZRESITFE (P <0.05),

*3 KHAKXRIME Obestatin, Ghrelin, EEAELLH(x+s) pa/mL

A n  Obestatin Ghrelin E
T4 12 39.48+1.65 128.12+3.77  0.70£0.12
HA A 10 25.8540.749 82.57+£2.577  1.11+0.17%

AEARHB8dE 11 331140742 113.3142.92% 0.84+0.122
HEARHBIA 11 35560862 118.87+2.862 0.81+0.112
HEAA%42dHE 10 37.73+1.11°% 124.81+2.61% 0.76+0.10%

Sy, ODP<0.05; S5EMukE, QP<0.05;
L5AK G R4 28 Ranrkik, @P<0.05

25 KK AMFIL-1, TNF-a 22t LK 4,
SR, BRI R 1IL-1. TNF- o /K
TS, ZRASIFE L (P<0.05), SR H
B, Z2EAARE28 K. 35 K. 42 RAKRR MG
TNF-a . IL-1 FEYAEARRBEMRIK, 2565
I E L (P<0.05), S3FAAH 28 R4tLE, =

BEAREL 42 KR TNF-a ST RIEL, ZHH53T
2F7E (P <0.05),

x4 BAKAXRME IL-1. TNF-a &BEEBx+s)  pa/mlL

a4 A n IL-1 TNF—a

= H4 12 67.75%3.53 48.48+3.27
BAY 10 119174302 109.84+3.34%
sEaA%k8d4 11 93.35+4.532  75.85+2.852
SEAAR%K3IBdL 11 85.17+4.032  66.63+2.38%
A aR#s2dE 10 76.42£3532  57.81+3.9629

L gmikin, ODP<0.05; HAERAE, QP<0.05;
BARKG R4 28 Ak, @P<0.05

3 it

Ghrelin f&—FHT B ki K, 3248 i B IR Zh
A WA TR IR 20 XVA & T2, AR KR A 23
W Z AR (GHSR) B N IR . EfE NAIE . T
I8l ARRIN R RS, B AT
e Rz . Jefk . R, RESEAZ, HAET
I AT IR ik i 2, Ghrelin f&— 7l I
MR, B, WS R R T Y
NPY/AgRP #1270 shi A9, vl I 1) 31 3 ik
B MR A 4R R LR RE R A 19 AR AT
Obestatin J&—F Z ik, Hos 4] 5 miE miz ),
PTIRE FR A0, DD SRAE AN T LA K A2 G
X} Ghrelin B FEFAEMM, 20T K. /Mg
B MR R 2, o BN S R, R
NG ITAHL S IR ARG R -, HA T B E
Yo B, BEmt A . AR B ) B8 AR R R 00 W A O
RE™, ST I 2R 10 R KRR AT ] Ghrelin
JEM AR S PR ZH R BRUIALTE P Ghrelin 35 R R,
ECVE R P TS AR, — D7 TE, AR K
RUEAIRT , 15 Ghrelin 28I 2 75— F I,
COPD A B A 7R 4 B JAE SN K v 98 R /KP4l 1
Ghrelin A923k, 1M Obestatin /F A HALEHLIK, AN
Wb

HBE2E AT COPD 1 44, (A ML R
LR A8 Bk, TR T BE K L e A i K S
W, SEF N LAES AR 97 COPD HAT IR SRy
P 5 e R LRSS o JRy7 R R b DLt 2
TRACIIL, A, WERAAEATR. S AREUE
R B A7 WA, P LIE T
SERt, HASRANTA, AMIRE A FIORRM AN



HHE 20185 A% S0 BHE5H
JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5 - 23 -

W2y FRB, B ) Rh s % | RS PR
Bl WM REEETHE, SRR e Tr,
AN, MR, B ARG, SRLAIBIRM, 1T
EHIARWE KB, FaES COPD BHRARBHELZE
AN L) SO T AW AT /N (R U =y
A B . AR SRR IR, B R IE R i
PGB IIE, LA T iRYT COPD, A WHL, ASLE
BRESE FIARHI TR, COPD K RUA B 1
W, BiThRESE, Iidi2l % B 4 ZUR LAz
I H B TS A A, HAER SR s W,
T R BRI T R R B R B, RE I IL-1,
TNF- o &M/, X FRTEE HE0m AR k5 /Y
LAt b, S UORECT R MR R R, il
Ghrelin ) Obestatin 30, MIX SR, 844
VAT MRS R — RO S B SRR, ARA AT

eSS E LAY MLyE ' Ghrelin M Obestatin 7K, {#4%F
B AT SRS . HTY Ghrelin 22 Obestatin FA1

il s AR G 5 3 s R S ARE R TR
Ko [RIEE, ASIRLEIRER, E&4Y T I, K
LB G, COPD KRR AE A B, HA
GEITEERE (P < 0.05), XFRIEE A4 n BN
X} COPD KEARIER, FFHAECOPD K4 J5H A
e R R R E AR, SR TR 4
#XF COPD WIBHIBYER

Zi bk, B AESRE T SEIRERIHm
it JL T 2 COPD RS R FRAA i, s Ll T fg
IR U R, MEEHE TR, PURIvT se 2
I JE il B8R R B COPD K BUIML I Ghrelin,  Obestatin
(IR BT PRI P 26 % 5RE R T 2Rk o

(5% 3k]

(1] FPARER WP 7 o 2 18 P B R Il g o 4. 181k
FHZEME B I2A TR B (2013 ARAETT IO b B R 2E v
R, R, 2014, 6(2): 67-80.

[2] Emami A, Nazem R, Hedayati M. Is association between

thyroid hormones and gut peptides, Ghrelin and Obestatin,

able to suggest new regulatory relation between the HPT axis
and gut?[J]. Regulatory Peptides, 2014, 189: 17-21.

(3] fRa&My, W, EEI, % SRR AV &
ERBERR . AREE . A RME IR
RICIGREXT]. hHENERE, 2012, 51(7): 536-539.

[4] Yi Lei, Yasha Liang, Yifan Chen, et al. Increased circu—
lating Obestatin in patients with chronic obstructive pulmonary
disease[J]. Multidiscip Respir Med, 2014, 9(1): 5.

(5] 20, BUESE, A, . BLERUR TR MR 2
PERB R E AT R Meta Z3HT(J]. )M P R 24 K52
2, 2017, 34(1): 132-139.

(6] R—F, BB, PR, 5. PR ZEE PR
BRI, K25 T2, shAe ARk, 2000,
139(8): 556-557.

(71 skfh, E#E, SRR, S Mg K B BE I 3 4
BRI ST )], AL TR R, 2009, 36(1): 142-143.

[8] Inhff T, Méonnikes H, Noetzel S, et al. Desacyl Ghrelin
inhibits the orexigenic effect of peripherally injected Ghrelin
in rats[J]. Peptides, 2008, 29(12): 2159-2168.

9] Ao, =i, £H, % MBS IRA SRR T T
fixi . FME Ghrelin Nz HAZ IRAZAR)). BT BERLR
#Z, 2011, 31(1): 96-99.

[10] Andrews ZB. Central mechanisms involved in the orexigenic
actions of Ghrelin[J]. Peptides, 2011, 32(11): 2248-2255.

[11] Xing YX, Yang L, Kuang HY, et al. Function of Obestatin
in the digestive system[J]. Nutrition, 2017, 34: 21-28.

[12] Asakawa A, Inui A, Ksga T, et al. Ghrelin is appetite
stimulatory signal from stomach with structural resemblance to
motilin[J]. Gastroenterology, 2001, 120: 337-345.

[13] Pérez—Pérez A, Vilarifio—-Garcia T, Fern @ ndez—Riejos P,
et al. Role of leptin as a link between metabolism and the
immune system [J]. Cytokine & Growth Factor Reviews,
2017, 35: 71-84.

[14] Briggs DI, Lockie SH, Benzler J, et al. Evidence that
diet—induced hyperleptinemia, but not haypothalamic gliosis,
causes Ghrelin resistance in NPY/AgRP neurons of male micelJ].

Endocrinology, 2014, 155(7): 2411-2422.
(E% . BRI, #EH)



