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[ Abstract)

Kinds of hormones are existed in nerve system and gastrointestinal tract, such as chole-

cystokinin, gastrin and secretin, all of which lie in the brain-gut peptides spectrum. Hormones mentioned a-

bove are modulated by the bilateral regulation of gastrointestinal and nerve system, which exert a vital role on

gastrointestinal motility, food intake, energy consuming and substance metabolism. Brain-gut peptides could

improve blood glucose by delaying gastric empty, decreasing appetite, improving B cell mass and enhancing

glucagon like peptide-1
[ Key words]
Fund program: Jiangsu Commission of Health( BJ17029)
DOI:10. 3760/ cma. j. issn. 1673-4157.2020. 01. 011

T~ K — 28 o v A e 28 01 5 i 1 LA R
Ve FR AR 11 22 KW 5, Hef 1RV 32 42 2 1)
ZPERET o W IR TR R 75 B il
pEZIRES A, NS B M RIS H —&
S 25 [RIT, A A [R] 36 43 7T LR 22 o 7 3k 2%
IKF B RS T A H IS, ARG VR 3 ghelin 84 2 7K F-
ARG e RS s o WS B, IR K S B A Ak
5B IR A3 I A —E R R, HONUAZ T oL
BRI RINBZ B EMA RGREED . |
T 2 R 14— 2 1 17 P -0 00 L T 5 614 - Ok, 4
5 MR ZEREIK-1 (GLP-1) 444 % (CCK) | B Wb
ZORE P 24 AT X AL RS Ak % 15— 2 4 9
WVERT . Horh GLP-1 %t 1l % (1 5% i B b |9, {H
CCK | B 00 2% L B A0 J 0 25 % 0L 30 45 1) K S AL 7

Brain-gut peptide; Blood glucose; Cholecystokinin; Gastrin; Secretin

AT AT e BV E— 2534
1 -7 BA 5 & R 9 43 b 48 B ( EECs)

EECs AT T L B 40 b B AT 20 W D g 1Y)
Yip, Iz oA T E I 2, B RS I 2
Yy 7 RO R 855401, LA B BT
REMREZS MR . EECs RO 2 £ 45 22 Ia] 1 1 A 28
FELEFY T B — >4 28- 1 e 40 38, B fii- i K il
S 38 TR 3 FAR AL AL S 45 7 XA 58
AV AE (R TG AR A AE , AT HEN EECs AN
P22 T2 18] W] DL AR I8 38 DL ShAH B B R %, EECs
IR St a R G KB L B REE AL
AR HRRX AR 28 22 G0 22 [A) R B DGR, T B T A 4% 11
K5 2 B - SRl e L) S R L R, — LI
Flt EECs i #i 258 22 48 Rl i 28 22 G [ (9 3075 D) g



-+ 50 - [ B YA R it 2 7 2020 4E 1 A5 40 %55 1 ] Int J Endocrinol Metab, January 2020, Vol. 40, No. 1

AL, T RERUCAR IEH Y B RS, R AR
FEAE—RE R
2 CCK it & 5 i
2.1 #EZEHEZE  CCK &5 T 1928 4Egi A9,
B /N T B AN Ay W, 25 8 SRR W 9 A
S0 RIGAY I CCK AT L3 1o fl 28 Jlk g 22 5k
PAT B B D BE , X — AL 6 4 8 2K E R A
ZeA ) CCK1 A2 1A 32 18 3k 5% Wi ' HE 23 F1 8 R 4y
WA, MTIT S DR35S i A8 E

ANEIEE U S TS TR 3 & A
(POMC) #1280 %) £ 45 URN R 2t AR AT 21 22 1) 5%
M) , i BT T 2R B LR GA 1 A2 AT AR B K
FEANA R BRI R AR T, CCK 9 5 Ty vl A 38
POMC 1 2 0 R TR 22 1717 38 AT I 5 AF 2, 15 1B R
AL LU POMCHH 28 T R MBI o LK e vl
DI it T AR 5 A A 3R DT T o U, — 51 8l 4
SEHG R, M FAEA R T LR A R vT 51k CCK
FVR PR UL IR 5 3R 22 IRk B2 T s, — 35 g ot
R R LT 2R, hbiA Ry, CCK W AR b 5
MK Z B R R R

WFSEIE & B, o B 1 BT AR B AT LA 15 HE 2
HREARAE S5 0%, 100 5 35 LA AT DA I s CCK 7K
FHFEE TR B T MKt & . JEie Ak
T8 R S MO A 2 T EEY
2.2 Gl EEEE A (PKA) {55 5 Sl B R F5EAE
i CCK-8 J& CCK A HEIE 2, A 44 R AIK I AR
MIVER o WF5E A BR, 1] ) 26 Wl e S e KRR+ 48
™ 1 & CCK-8 [ 35 pmol/(kg + min) ], 180 ~
200 minfit % B, Y40 G AL R 5 2 6a 5 R SL A
IR, CCK-8 R BH I8 184 Jin 7 V5t 14 6 285 W i 1 5 R 4
F5 i B ) FR 2. 99 — 7, CCK8 £ ZAEH T
CCK-AZZ A, Xt CCK-A 52 1A 5L P i s 4 K B A0F 5%
IR 3 R BRI 7K P 5 3 R P B 2 K RO
] o % W CCK-8 ALK AR 14 AL A1 2 a2 it A 1) 7= A
A SER I A AR . BE— PP TE R, 2
L35 f5R 5 2 KPR E AR Rt K R, 48 N s
T PKA B8] (Sc-c AMPS ) 75 2238 in 4] 4 4 i 10 %2
RHEFEIEH MK WSR2, PKA GEAS )
Tl CCK-8 B HHRE /1. PRt , CCK-8 A AEK IfIL A () AL il
AT PKA {5545 Sl BR T A AR I
2.3 W9 GLP-1 K- At iy, CCK 3y
AR AEHEZS AT AR HEGLP- VRO F B ks . X 2
TR EHE S b B b R AR T R T LA i GLP-111)

FERL, SR CCK 13 M 18 =X CCK-8 A UAE 1 AH 4% HE
7o E—TACH ALK, 8 10 44 TCHE PRI K
e S Bl 5B 4 ok A PR AR REZHL A CCK 4, &5
L0 5 AR B ER K 6 BRZH AH [, CCK V5 4 i 3%
CCK ¥ g 7t , 5 s[RI g HE s % GLP-1
e HE BT

Rehfeld %" $EH 10 4 felt e AR 10 4515 b6
R P TIR , 25 R R AT P4 I K CCK ¥
W A 22 55, IR st 4 ) 1 9 2L A AR BRER K S, BB
PRI I3 CCK ¥ B2 X Ty, AFLAS [) Ay 2 fdt e 4L 1 3¢
CCK ¥ 45 minik S5 5218 R g, 76240 minff4)}
b 5 KPR S 5 R M PR e 4 i CCK ik i
75 minA 3k B 506, I H AE 180 minJ5 ik & ] LAl
IR o 35 1) WA AL S AR R M GLP-1 5, BRObg PRI
20 CCK e B [ i B A dnf B 4, (EL475 43 o 1 Bk
HCHE GLP-1 30 T CCK BRI
3 BiEXmEEREIE
3.1 MOmBES B A, PR S B R H
B G A0iE s I e Rk, 8 20 % CCK-B 3z Mok
I PR SRR R H A e, ILAh, H il
FATUAEMEZLS Y B e 5 B 4 Moo A2 ik iR
B MR | DA R B 5 2 00k

TR, W R A 2 e A K AT DUl
B B IE RS O A e R 5 14
B 11,1 mmol/LEy/NEL, 1 d J5 &8, /N B Hy i
BEACT R 2t A A AT E (33. 3 mmol/L) o /)N BLFifi
BLoF R PR X HRZH T DA AR B, SIS0 2l 76 3 ALK
B - W R (70 pe/kg) BeE R KL AERK K
(75 pg/kg) T L JH S5 &, 1 85 525 4 1
BEKE-29°89 mmol/L, [Rl B LIRS B A1 M i3 in T
3 %, TGS HE 4 il s K L oAt I b K -
AR 1) J5E PR AT R 2 T A 3R R 3 i A K PR B A5
ATLASE IS B 40 i, (B B ML H ik A B
AR — PR E,

Téllez Fl1 Montanya[m XoF figs AR U0 5 oK B AT T
5%, SEER LR 90% JHEAR YD IR 5 1 FH W 2 (150 g/
kg) T, % HEZH 53 5311 2 90% [k i U o Jonn A6 3468 7K
PIRARFAR A B ER KA, 25 5 2 B, 76 B 40 o4
T-ACEAHTRI , B R SCIe 2 B 4 M A B i i
AR P T RE
3.2 WD FEAST EALL8 &) R
EEAIELL (OB-MSZ, 12 1)) A 25 AR AR i 25
fiEZH (MOB-MS 41,17 f4]) 7 LA b5 ffE 1R & 48 47 0F



[ B YA Rt 2 7 2020 4E 1 A5 40 %55 1 ] Int J Endocrinol Metab, January 2020, Vol. 40, No. 1 + 51 -

5o AT BIRHINTEE AT 5 s R R S R T
IR K W ZE Ko BT R, R4 i A4l
HHEE , OB-MSZH \MOB-MSH F S5 AU P4 - 1 25 4K
BUFe B Wi T B s MOB-MS 20 1M K% il 3% Jigs 12 2% 7k
Al B o HFAE30 minfi5 A ER KT A R I,
HE A 41 i, 29 MOB-MS 41 1) 2 %5 % &b,
MOB-MSZH i 5% 27K P2 8 A4 3 /%5 — 3
S S ST 4 N Bk I 3 3 IR R 4
(GAS-KOH ) , i HE 21 ) 4y By A= BU /N R, 55 % A 4]
FH L , GAS-KOZ /Iy B BAC B v AR 0 v fi 2 3R
AT , HBE B AP ORI i TR PR
B, LA H PR AR5 1] /N BRI N VR B I R IR A
JUK AT (5 IUBE A T B, B DL % 5 AR A
W, R, B R AU N B AR,
B 5 2R A I A - 3 AT L S R R A R
e FEAR A AF

4 REERENT AR S00

PR R —A> 27 Fm Ak, th + =48
S AU, T R v IR 2 KR, 5 GLP-145 4
AEAEL, X B W A S RO A A PR R . SR
FEOH 2 R 25 38 2k cAMP-PKA 3% 12 FEAIS A A 1
A B ) (A BB L, 2 T o4 1K ) 2 M SRRk i 42 T8 1Y)
W R, BRI . 2B SRR, A
A AE % il — 3B 00 A A A% A 200 1Y R B R R
(fire rate) T o JNA AR A HFIE & B, 45 B 2R
RU/INEL(SCTR ™) A1 L, 76 A0 [R] A4 v R AR B IR 7 2%
PF R PRI 38 32 (3 [ R Bk (SCTR ™7 ) 4/ RUAk
JEL OB KA AT D i ) R AR RE B A% W o
PRI 9F B R H b = KR B R
WFFTIN N, 3 AT B e JBE T 35 32 A 3k P4 o I o
i W T A W AL 3z B4 A OG o PRI, 2 R 3R
PR S 5 i — AT .

1 /0N BRUAAR PR S AN [k B 1) R JR O 25, S kot
HEA1(0. 9% 3R K) R BEZH [ 1 nmol/ (kg -
min) | E K EEZL [ 10 nmol/ (kg - min) | 5 ¥ JiE
41[ 100 nmol/ (kg + min) ], &5 5 % B, 7 5 115 0 = e
J3E 2 g v A 3R 7K P 55 IR, 30 min S5 X R ZH I
SR T v G Ll v i 25 /K de v, S5 ) TR) AR Ak
e HHBETT UL A2 JB VR 28 ) I 114 5% i ] 2 Hh
He J3E MR S TR) ] phe sz A

5 TR - O ML AR It A 1 37 AL 4k
S5 B T GLP-1HF5E 88 24, CCK | B I R A R
ZHKMWFF IR L, i HEE IR —2, AR

HARSAILHAIAS 153 WA, (EL DR AT DO — i A
SO MBS AT B R R SR AR 7K S Il PR
WLEEFER , 53 PR ST Bl B ) AR (e J 1 3R 44
B, BEFOIFTE TR A AT RE D A A= BIL ] 4% i IR
TR R AR JFE C A 2 BOBE IR o

2 £ x #t

[1] Ly HG,Dupont P,Van Laere K, et al. Differential brain responses
to gradual intragastric nutrient infusion and gastric balloon disten-
sion; a role for gut peptides? [ J]. Neuroimage,2017,144 ( Pt
A):101-112. DOI:10. 1016/j. neuroimage. 2016. 09. 032.

[2] Jha PK,Foppen E, Challet E, et al. Effects of central gastrin-re-
leasing peptide on glucose metabolism [ J]. Brain Res, 2015,
1625 :135-141. DOI:10. 1016/j. brainres. 2015. 08. 040.

[3] Latorre R,Sternini C,De Giorgio R, et al. Enteroendocrine cells:
a rteview of their rtole in brain-gut communication [ J ].
Neurogastroenterol Motil,2016,28(5) :620-630. DOI.10.1111/
nmo. 12754.

[4] Panda V,Shinde P. Appetite suppressing effect of Spinacia olera-
cea in rats; involvement of the short term satiety signal cholecys-
tokinin[ J ]. Appetite, 2017, 113:224-230. DOI 10. 1016/j. ap-
pet. 2017.02. 030.

[5] Wang C,Kang C,Xian Y,et al. Sensing of l-arginine by gut-ex-
pressed calcium sensing receptor stimulates gut satiety hormones
cholecystokinin and glucose-dependent insulinotropic peptide se-
cretion in pig model[ J]. J Food Sci,2018,83(9) :2394-2401.
DOI:10. 1111/1750-3841. 14297.

[6] Steinert RE,Landrock MF , Horowitz M, et al. Effects of intraduo-
denal infusions of l-phenylalanine and l-glutamine on antropylo-
roduodenal motility and plasma cholecystokinin in healthy men
[J].J Neurogastroenterol Motil,2015,21 (3):404413. DOI.
10.5056/jnm14143.

[7] Cheung GW ,Kokorovic A,Lam CK,et al. Intestinal cholecystoki-
nin controls glucose production through a neuronal network [ J].
Cell Metab,2009,10(2) :99-109. DOI:10. 1016/j. cmet. 2009.
07.005.

[8] Rasmussen BA,Breen DM, Luo P, et al. Duodenal activation of
cAMP-dependent protein kinase induces vagal afferent firing and
lowers glucose production in rats[ J]. Gastroenterology ,2012,142
(4) :834-843. €3. DOI:10. 1053/j. gastro. 2011. 12. 053.

[9] Rohde U, Sonne DP, Christensen M, et al. Cholecystokinin-in-
duced gallbladder emptying and metformin elicit additive gluca-
gon-like peptide-1 responses[ J].J Clin Endocrinol Metab,2016,
101(5) :2076-2083. DOI:10. 1210/jc. 2016-1133.

[10] Song I,Patel O,Himpe E,et al. Beta cell mass restoration in al-
loxan-diabetic mice treated with EGF and gastrin[ J]. PLoS One,
2015,10(10) :e0140148. DOI;10. 1371/ journal. pone. 0140148.

[11] Rehfeld JF,Knop FK, Asmar A, et al. Cholecystokinin secretion is
suppressed by glucagon-like peptide-1: clue to the mechanism of
the adverse gallbladder events of GLP-1-derived drugs[ J]. Scand
J Gastroenterol ,2018,53 (12) ; 1429-1432. DOI; 10. 1080/00365521.
2018. 1530297.

(T#5 62 1)



- 62 -

[18]

[19]

[20]

[21]

[22]

[ Ry 23 AR A 2020 4F 1 5 45 40 F45 1 1)

Int J Endocrinol Metab, January 2020, Vol. 40, No. 1

pocytes[ J ]. Mol Med Rep,2015,12 (1) :696-704. DOI; 10.
3892/mmr. 2015. 3401.

Zhou Y ,Lv L, Liu Q,et al. Total flavonoids extracted from Nervil-
ia Fordii function in polycystic ovary syndrome through IL-6 me-
diated JAK2/STAT3 signaling pathway[ J]. Biosci Rep,2019,39
(1) :pii: BSR20181380. DOI;10. 1042/BSR20181380.

Deng Y,Zhang Y, Li S, et al. Steroid hormone profiling in obese
and nonobese women with polycystic ovary syndrome [ J]. Sci
Rep,2017,7(1) :14156. DOL:10. 1038/s41598-017-14534-2.
Liang PY,Yin B,Cai J,et al. Increased circulating Th1/Th2 rati-
os but not other lymphocyte subsets during controlled ovarian
stimulation are linked to subsequent implantation failure after
transfer of in vitro fertilized embryos[ J]. Am J Reprod Immunol ,
2015,73(1) :12-21. DOI:10. 1111/aji. 12320.

Qin L,Xu W,Li X,et al. Differential expression profile of immu-
nological cytokines in local ovary in patients with polycystic ovari-
an syndrome: analysis by flow cytometry [ J]. Eur J Obstet
Gynecol Reprod Biol, 2016, 197 136-141. DOI: 10. 1016/]j.
ejogrb. 2015. 12. 003.

Nasri F, Doroudchi M, Namavar Jahromi B, et al. T helper cells
profile and CD4 * CD25 * Foxp3 * regulatory T cells in polycystic
ovary syndrome [ J ]. Tran J Immunol, 2018,15 (3) . 175-185.
DOI:10.22034/1J1.2018. 39387.

Romualdi D, Versace V, Tagliaferri V, et al. The resting metabolic
rate in women with polycystic ovary syndrome and its relation to
the hormonal milieu, insulin metabolism, and body fat distribu-
tion: a cohort study[ J]. J Endocrinol Invest,2019,42(9) :1089-
1097. DOI:10. 1007/s40618-019-01029-2.

[24]

[25]

[26]

[27]

(28]

[29]

Mejia RB, Summers KM, Kresowik JD, et al. A randomized con-
trolled trial of combination letrozole and clomiphene citrate or
letrozole alone for ovulation induction in women with polycystic
ovary syndrome [ J ]. Fertil Steril,2019,111(3):571-578. el.
DOI:10. 1016/]. fertnstert. 2018. 11. 030.
Zhang J,Si Q,Li J. Therapeutic effects of metformin and clomi-
phene in combination with lifestyle intervention on infertility in
women with obese polycystic ovary syndrome[ J]. Pak J Med Sci,
2017,33(1) :8-12. DOI:10. 12669/pjms. 331. 11764.
Sylus AM, Nandeesha H, Sridhar MG, et al. Clomiphene citrate
increases nitric oxide, interleukin-10 and reduces matrix metallo-
proteinase-9 in women with polycystic ovary syndrome[ J]. Eur J
Obstet Gynecol Reprod Biol ,2018,228 :27-31. DOI; 10. 1016/j.
ejogrb. 2018. 06. 007.
Furat Rencber S, Kurnaz Ozbek S, Eraldenmir C, et al. Effect of
resveratrol and metformin on ovarian reserve and ultrastructure in
PCOS;an experimental study[ J]. ] Ovarian Res,2018,11(1)
55.DOI:10. 1186/s13048-018-0427-7.
Miethe S,Guarino M, Alhamdan F et al. Effects of obesity on asthma;
immunometabolic links[ J]. Pol Arch Intern Med,2018,128 (7-
8) :469-477. DOI:10. 20452/ pamw. 4304.
Tkemoto Y ,Kuroda K,Nakagawa K et al. Vitamin D regulates maternal
T-helper cytokine production in infertile women[ J]. Nutrients,
2018,10(7) :pii: E902. DOI;10. 3390/1nul0070902.

(Wicki H 39:2019-05-02)

(AR S - BRI

(LFE 51 W)

[12]

[13]

[14]

[15]

Rooman I, Bouwens L. Combined gastrin and epidermal growth
factor treatment induces islet regeneration and restoresnormogly-
caemia in C57Bl16/] mice treated with alloxan[ J ]. Diabetologia,
2004 ,47(2) :259-265. DOI.10. 1007/500125-003-1287-1.
Téllez N, Montanya E. Gastrin induces ductal cell dedifferentia-
tion and B-cell neogenesis after 90% pancreatectomy [ J ]. J
Endocrinol ,2014,223 (1) :67-78. DOI:10. 1530/JOE-14-0222.
Zwirska-Korczala K, Konturek SJ, Sodowski M, et al. Basal and
postprandial plasma levels of PYY, ghrelin, cholecystokinin,
gastrin and insulin in women with moderate and morbid obesity
and metabolic syndrome [ J ]. J Physiol Pharmacol, 2007, 58
(Suppl 1) :13-35.

Cowey SL, Quast M, Belalcazar LM, et al. Abdominal obesity, in-
sulin resistance, and colon carcinogenesis are increased in mu-
tant mice lacking gastrin gene expression[ J ]. Cancer,2005,103
(12) :2643-2653. DOI;10. 1002/ cncr. 21094.

Hasib A,Ng MT,Khan D, et al. Characterisation and antidiabetic

utility of a novel hybrid peptide, exendin4/gastrin/xenin-8-Gln

[17]

[18]

[19]

[J]. Eur J Pharmacol, 2018, 834 . 126-135. DOI: 10. 1016/j.
ejphar. 2018. 07.027.
Pang YY,Chen XY,Xue Y,et al. Effects of secretin on neuronal
activity and feeding behavior in central amygdala of rats[ J].
Peptides, 2015, 66: 1-8. DOI: 10. 1016/]. peptides. 2015. 01.
012.
Sekar R, Chow BK. Secretin receptor-knockout mice are resistant
to high-fat diet-induced obesity and exhibit impaired intestinal
lipid absorption[ J]. FASEB J,2014,28 (8) :3494-3505. DOI
10. 1096/1j. 13-247536.
Ferrer RL,Medrano J, Calpena R, et al. Effect of exogenous chole-
cystokinin and secretin on pancreatic secretion of insulin and glu-
cagon in rats; in vivo model without hepatic filter[ J]. Dig Dis
Sei,2001,46(10) :2127-2133. DOI; 10. 1023/ a:1011994327575.
(Wiki H 197:2019-06-10)
(AR SR - XK



