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TOM TAT

Muc dich clia nghién clru nay la 1am r6 vai trd va co ché anh hwéng cdia ghrelin déi véi hanh vi thém an & chudt
nhét trdng. Ching téi da s dung cac chat dbi khang PACAP két hop véi theo déi thu nhan thirc an & chudt nhat. Két
qua nghién ctru cho thay ghrelin lam téng lwong thirc &n nap vao ctia chudt sau 1 gid didu tri. Dang chi y, sw gidm
lwgng thirc an cang rd rét hon & nhirng con chudt bj knock-out gen PACAP sau khi dwoc diéu tri béng ghrelin, so voi
murc gidm & chudt nhit trdng dwoc didu tri véi chat ddi khang PACAP6-38. Hon niva, sau 1 gi¢r diéu tri bang ghrelin,
chung téi quan sat thdy sw giam mc dd biéu hién cla thu thé GLP1R trong ving nhan accumben & nhirng con
chudt knock-out gen PACAP, cho thay biéu hién ctia thu thé GLP1R trong viing nay co thé bj diéu chinh b&i ghrelin.
Nhirng phat hién nay chi ra réng ghrelin va PACAP ¢6 sy twong tac trong viéc diéu hoa lwong thirc &n thu nhan,
nhwng ghrelin cling cé thé tac dong théng qua cac con dwéng tin hiéu khac khong phu thudc hoan toan vao PACAP,
dodng thoi cho rang chat d6i khang GLP1R c¢6 tiém nang ngan ngira ting can va cé thé déng vai trd nhw mét chién
lwge diéu tri quan trong chdng lai bénh béo phi trong twong lai.

T khéa: Ghrelin, thirc an thu nhan, nhan accumben, thu thé GLP1R, PACAP, chuét nhét tréng.

Interaction between Ghrelin and PACAP in regulating appetite behavior
in the nucleus accumbens of mice

ABSTRACT

The purpose of this study was to clarify the role and mechanism of ghrelin's effect on feeding behavior in mice.
We used PACAP antagonist combined with monitoring food intake in mice. The study results showed that ghrelin
increased food intake in mice after 1 hour of treatment. Notably, the decrease in food intake was more pronounced in
PACAP knockout mice after ghrelin treatment, compared to the reduction in food intake observed in wild-type mice
treated with the PACAP antagonist PACAP6-38. Furthermore, after 1 hour of ghrelin treatment, we observed a
decrease in the expression level of the GLP1R receptor in the nucleus accumbens of PACAP knockout mice,
suggesting that the expression of the GLP1R receptor in this region may be regulated by ghrelin. These findings
provide evidence that ghrelin and PACAP interact in regulating food intake, but ghrelin may also act through other
signaling pathways that are not entirely dependent on PACAP, and suggest that GLP1R antagonists may have
potential in preventing weight gain and could serve as an important therapeutic strategy against obesity in the future.

Keywords: Ghrelin, food intake, nucleus accumben, glucagon-like peptide-1 receptor, PACAP, mouse.

LD AT v A/N Dﬁ kic'h t\hl’Ch cém' Agiéc déi,\tr?ng khl leptin dér}g
vai tro trong viéc duy tri cam giac no. Ghrelin

Cac nghién ctu gan day da xac dinh hai loai dugc tiét ra tit da day khi bung tréng réng va
hormone chi phéi cam giac déi va no lan lugt 1a gti tin hiéu dén néo ring co thé can an. Ngudgc
ghrelin va leptin (Sitar-Tiut & cs., 2021). Cu lai, khi ¢ thé ¢ trang thai no, cac t& bao md giai
thé, ghrelin duge biét d&n nhu moét hormone phéng leptin dé théng bao cho ndo ring nén
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ngung dn (Sitar-Taut & cs., 2021). Mot nghién
ctiu duge cong bd vao nam 2004 cho thay khi
lugng leptin gidm 18% thi lugng ghrelin ting
lén 28%, dong nghia véi cAm giac thém &n ting
lén 24% (Spiegel & cs., 2004). Diéu nay nhan
manh su tuong tac gitta ghrelin va leptin trong
viéc diéu chinh cdm giac thém &n va cin bing
ning lugng trong cd thé.

Cac bao cao chi ra ring ghrelin ngoai sinh
c6 nhiéu tac dong ndi tiét va c6 tiém niang lam
ting trong lugng co thé & lon trong thai ky cai
stta. N&u ghrelin c¢6 thé lam gidm thoi gian chan
an cai stia va tang trong lugng co thé trong thoi
ky cai siia, lgn c6 kha niang chéng lai cac thach
thiic vé bénh ly va méi trudng t6t hon trong thoi
gian nay (Salfen & cs., 2004). Nhung ngudgc lai,
céc tac gid khac phat hién ra rang ghrelin ngoai
sinh 6 liéu lugng 1 pg/ngay & lon c6 thé gay ra
nhiéu tac dong vé hanh vi, nhung khéng cai
thién hiéu sudt cta logn con cai stia (Wu & cs.,
2008). Cac nghién ctu ciing chi ra ring tiém
tinh mach ghrelin cho chuét kich thich tiét axit
da day va nhu dong da day (Kamegai & cs.,
2001). Ghrelin anh hudng dén chiic ning da day
théng qua day than kinh phé& vi (Ueno & cs.,
2005). Ghrelin bao vé chéng lai loét da day do
ethanol gay ra ¢ chudt (thong qua co ché trung
uong phu thudc oxit nitric) (Sibilia & cs., 2003).
Ghrelin 6 ga gay ra phan ting co bép 6 cac dai co
tron dugc phan lap tit cac phan khac nhau ctua
dudng tiéu héa (Kitazawa & cs., 2007). Ghrelin
gdy co thit da day & chim cut Nhat Ban
(Kitazawa & cs., 2007). Nhung 6 thd, ghrelin
khong gay co thit (Peeters, 2005).

Co ché& hoat ddng cua ghrelin trong viéc
kich thich lugng thtic An An vao ban diu dudc
cho 14 théng qua cac mach vung duéi ddi, dac
biét 1a ving nhin cung (ARC) (Willesen & cs.,
1999; Nakazato & cs., 2001; Kageyama & cs.,
2010). Su biéu hién cta thu thé ghrelin, thu thé
duy nhat dugc biét dén ctia ghrelin, da dudgce xac
nhan trong ving nhin cung bang nhiéu ky
thuat khac nhau, bao gém phuong phap lai tai
chd, RT-PCR, héa mo6 mién dich va phan tich
Western blot (Howard & cs., 1996; Guan & cs.,
1997; Willesen & cs., 1999; Zigman & cs., 2006).
Mot s6 nghién citu da chiing minh ring ghrelin

¢6 kha nang lién két thu thé trén cac t& bao
than kinh NPY/AgRP & ving nhan cung, dan
dén su kich hoat ctia ghrelin va ting cudng cac
hanh vi thém &an (Willesen & cs., 1999;
Nakazato & cs., 2001; Wren & cs., 2001;
Kageyama & cs., 2010; Schaeffer & cs., 2013).
Bén canh d6, ghrelin ciling tuong tac véi mot so
t& bao than kinh va cac vi tri khac 6 ndo b, gép
phan lam tang lugng thic an thu nhan, cho
thdy ring co ché tac déng cua ghrelin 1a phtc
tap va da dang. Cu thé, cac t& bao than kinh san
xudt orexin cta ving duéi d6i déng vai tro quan
trong trong viéc diéu chinh cdm giac déi do
ghrelin gy ra (Olszewski & cs., 2003; Toshinai
& cs., 2003). Mot s6 bao cao ciing chi ra rang
tinh toan ven ctia day than kinh phé& vi l1a can
thiét cho viéc thu nhan thic &n do ghrelin gay
ra (Date & cs., 2002; Date, 2012). Cung véi do6,
ghrelin con lién két véi cac t&€ bao than kinh
trong vung bung tegmental (VTA), lam tang
hoat déng ctia t& bao than kinh dopamine va su
chuyén hoéa dopamine trong nhan accumben
(Abizaid & cs., 2006). Bén canh d6, peptide
giong glucagon-1 (GLP-1) 14 mot peptide dugc
ti&t ra tit cac t& bao L & rudt xa va tl cac té& bao
than kinh trong nhén tractus solitarius (NTS)
ctia than n#o. GLP-1 lam gidm lugng thiic 4n
nap vao thong qua thu thé lién két véi protein
G, thu thé GLP-1 (GLP-1R). Ca ghrelin va
GLP-1 déu anh hudng dén lugng thic &n thu
nhan va qua trinh trao d6i chit théng qua nhiéu
con dudng sinh hoc, bao gébm con dudng than
kinh phé vi cn tiét (Davis & cs., 2020), tin hiéu
ti mau dén nfo va trong truong hop cia GLP-1,
cac du bao tit cac t& bao than kinh tién chét
proglucagon san xuit GLP-1 trong NTS trén
toan bo truc than kinh (Kanoski & cs., 2016).

DPang luu y, peptit kich hoat adenylate
cyclase tuyén yén (PACAP) 1a mot polypeptit
than kinh c6 lién quan dén nhiéu chiic ning
sinh 1y khac nhau, bao gom sinh nhiét, hoat
dong van déng, huy dong du tri nang lugng va
cam giac thém #n (Rudecki & Gray, 2016). Cac
nghién ctiu gn day da chi ra ring thao tac biéu
hién gen PACAP dan dén thay déi hanh vi an
udng & chudt (Nguyen & cs., 2020). Tuy nhién,
co ché& tuong tac gitia ghrelin vd PACAP trong
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viéc anh hudng dén cam gidc thém &n van chua
dudc nghién cu diy du. Vi vay, nghién ctiu nay
duge thuc hién nhim lam r6 vai tro va co ché
anh hudng cta ghrelin trong hanh vi thém #n 6
chudt va kham pha su tuong tac gitia ghrelin va
PACAP trong diéu hoa cam giac thém an.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

D6i tugng: Chuét nhit tring binh thudng
va chuét bi knock-out gen PACAP dugdc diéu tri
véi ghrelin nudi tai B6 mén Néi - Chén - Dugc
ly, Khoa Thi y, Hoc vién Nong nghiép Viét Nam
va B6 mén Dugce ly, Trucng Dai hoc Kagoshima,
Nhat Ban. T4t cd chudt thi nghiém dudc nudi
riéng 1é trong diéu kién chu ky sang/t6i 12 gio
tiéu chudn (bat dén luc 7:00 sang va tit dén ldc
7:00 t6i) trong it nhat 1 tudn trudc va trong sudt
qua trinh thi nghiém.

Hoéa chat dung gy phu thudc vao ghrelin:
Dé gay ra su phu thudc vao ghrelin, nhiing con
chuét nhit dude tiém xoang phic mac (IP.) nuéc
mudi sinh ly saline (d6i chiing) hodc ghrelin
(AS-24159, Anaspec, Fremont, Hoa Ky) véi liéu
lugng 400 pg/kg.

Chat doi khang PACAP6-38 (4286-v) dugc
mua tu Peptide Institute Inc. (Osaka, Nhat
Ban) véi liéu lugng st dung 4 nmol/chudt (IP.).

Héa chat diung tach va tinh sach ARN téng
s6 gom: (i) dung dich ly giai miu c6 chtta 27%
sucrose, 15mM trisodium citrate, 0,156M NacCl,
1mM ethylene diaminetetraacetic acid, 1%
sodium dodecyl sulphate, 200 pg/ml proteinase
K; (1) phenol-chloroform-isoamyl alcohol
(25:24:1); (iii) isopropyl; (iv) cén 70%; (v) dung
dich dém TE (pH 8).

Sinh phdm, héa chdt dung cho phan ting
qPCR: (i) HighCapacity cDNA RT kit (Applied
Biosystems, Foster City, CA); (i) Bo kit
Thunderbird SYBR qPCR kit (Toyobo Life
Science, Osaka, Japan); (iii) Cap mdi danh gia
dinh lugng mic d6 biéu hién mARN ctia GLP1R,
GLP1, AgRP, POMC 6 nio chudt sau khi diéu
tri v6i ghrelin dugc thuc hién theo cac cong bd
truéec day va trinh tu méi dic hiéu dugc trinh
bay 6 bang 1.

2.2, Noi dung nghién cttu

- Xac dinh lugng thiic 4n thu nhan & chudt
nhét trdng va chudt knock-out gen PACAP sau
khi tiém véi ghrelin.

- Xac dinh vai trd ctia ghrelin trong cam
giac thém an & chudt thong qua cac peptide than
kinh va x4c dinh co ché anh hudng va sy tuong
tac gitta ghrelin va PACAP trong viéc kiém soat
tinh thém #&n & chudt bi knock-out gen PACAP.

Bang 1. Trinh tu méi danh gia dinh lugng miic dé biéu hién mARN
cua GLP1R, GLP1, AgRP va POMC & nao chudt sau khi diéu tri véi ghrelin

Gen Tén mdi Trinh tw (5-3’) Ngudn

GLP1R F GCC CTC AAG TGG ATG TAT AGC Kambe & cs. (2023)
R CCA GTC GGC AGC CTA GAG A

GLP1 F GAG AAC CCC AGA TCA TTC CC
R CCT GTG AGT GGC GTTTGT C

AgRP F AAGACAACTGCAGACCGAGC
R GCTAGGTGCGACTACAGAGG

POMC F ATAGATGTGTGGAGCTGGTGC
R ACTTCCGGGGGTTTTCAGTC

GAPDH F GAAGGTCGGTGTGAACGGAT Kambe & cs. (2021)
R CTCGCTCCTGGAAGATGGTG

Ghi chi: Peptide giéng glucagon-1 receptor (GLP-1R), Peptide giong glucagon-1 (GLP-1), Agouti-related
protein (AgRP), Pro-opiomelanocortin (POMC), Glyceraldehyde 3-phosphate dehydrogenase (GAPDH).
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2.3. Phuong phap nghién citu

2.3.1. Phuong phap 1y mau

Dé gy ra su phu thudc vao ghrelin, nhiing
con chudt nhit dude tiém xoang phic mac (IP.)
nuéc mudi sinh 1y saline (ddi chiing) hodc
ghrelin (AS-24159, Anaspec, Fremont, Hoa Ky)
v6i liéu lugng 400 pg/kg. Sau dé, lugng thiic an
thu nhan dugc do theo cac thoi diém 1 gis, 2 gid,
4 gi5, 8 gid va 24 gis dé danh gia anh hudng cia
ghrelin dén lugng thiic 4n thu nhan. Tiép dén,
ving nhan accumben cta nio chudt duge thu
thap theo cong bd truéc day (Nguyen & cs.,
2020) dé 1am rd co ché tac dong ciia ghrelin.

Dé tiép tuc danh gia anh hudng ghrelin va
PACAP trong viéc kiém soat tinh thém &n,
chudt bi knock-out gen PACAP va chuot binh
thuong sé dugc tiém ghrelin (400 pg/kg). Sau do,
lugng thtc an thu nhan sé duge dinh lugng.

2.3.2. Phuong phap tach va tinh sach ARN

ARN duge tach tit viing nhan accumben &
nao chudt, véi cac bude thuc hién chinh nhu sau:

(1) Ly gidi mAu: mau ndo chudt duge trén
déu trong 250u] dung dich Sepasol. Vortex trong
5 phut. Sau d6 thém 50ul Chloroform va u trong
vong 3 phit & nhiét d6 phong. Dung dich ly tAm
12.000 vong/15 phit, 6 nhiét do 4°C.

(2) Thu 150pl dich ndi va thém vao 2pl
linear acrylamide va 220ul isopropanol. Vortex
va U 6 nhiét d6 phong trong 10 phut. Ly tim
15.000 vong/10 phut

(3) Can thu duge thém 250ul 75% ethanol
va ly tdm 15.000 vong/5 phut

(4) Cén thu dude tiép tuc dude bd sung 8pul
nuée véi 1ul DNase va 1pl DNase buffer. U
37°C/30 phut. Sau d6, thém vao 45ul vao can
thu dudge.

(5) Tach pha ARN bing PCI (phenol-
chloroform-isoamyl, 25:24:1): B8 sung 55ul dung
dich PCI vao &éng mAu sau khi ly gidi. Vortex
hén hdp réi ly tAm 15.000 vong/5 phit, 6 nhiét
d6 4°C

(6) Taa ARN: Dung 6ng Eppendorf méi,
tron 5ul 3M Kali acetat + 125ul 100% ethanol +
50pl dich ndi phia trén. Taa ARN & 37°C/10
phit. Ly tdm, 15.000 vong/10 phut.

(7) Rlia tha ARN: Riéa mau bang 150pul
ethanol 75% (pha trong nudc cat da xu ly
DEPC). Ly tam, 12.000 vong/5 phtt, 6 nhiét do
4°C. Loai b6 hét cén. Hong khé & nhiét ¢6 phong
trong 15 phit

(8) Hoa tan tia ARN: Tta ARN dudc hoa
tan trong 15ul nuéc, i 6 55°C/10 phit.

(9) Do néng d6 téng s6 ARN.

2.3.3. Phuong phap realtime PCR
dinh luong miic dé biéu hién mARN cua
GLP1, GLPIR AgRP va POMC sau khi
tiém ghrelin

Complementary DNA (cDNA) dudc téng
hop bang HighCapacity ¢cDNA RT kit (Applied
Biosystems, Foster City, CA). qPCR dugc thuc
hién bang bo kit Thunderbird SYBR ¢PCR
(Toyobo Life Science, Osaka, Nhat Ban) trong
may chu trinh nhiét Thermal Cycler Dice (Real
Time System TP800, Takara Bio Inc., Shiga,
Nhat Ban). Thanh phin phan @ng qPCR dudc
phoi tron theo huéng din ctia nha san xuit,
trong d6: 1ul moi xudi (5pmol) mdi loai + 1pul mdi
ngudc mdi loai (5pmol) + 5ul ¢cDNA mau tach
chiét + 10ul master mix + va cho nudc dé téng
thé tich cudi la 20pl. Mtc do biéu hién cta mébi
gen d& duge chudn héa bdi housekeeping gen
GAPDH va dugc biéu thi dusi dang don vi bidu
hién tucng ddi (%). Trinh tu mdi déc hiéu duge
trinh bay é bang 1.

2.3.4. Panh gia lugng thic dn thu nhan

Ludng thtc dn thu nhan duge danh gia theo
nghién cttu da dugc cong bd trude day (Nguyen
& cs., 2020).

2.3.5. Xt Iy s6 liéu

Tinh toan s6 liéu va phan tich dugdc thuc
hién bang phin mém PrismGraph 4.0
(GraphPad, La Jolla, CA, My). Viéc xti ly miic
d6 biéu hién cla cac gen sau khi chay gPCR
theo phuong phap dinh lugng tucng doi
224 cia Livak (Livak & Schmittgen, 2001). So
sanh su khac biét gitia hai nhém duge danh gia
bing cach st dung student’s ¢ test. Su khac biét
v6i P <0,05 dudc coi 1a c6 ¥y nghia théng ké
(P <0,05; **P <0,01).

1569



Twong tac gitra ghrelin va PACAP trong viéc diéu hoa tinh thém &n qua viing nhan accumben & chudt nhét trng

1h Ghrelin 2h Ghrelin 4h Ghrelin
8 104 1.00 1.0
c
<
g 0.75: 0.7
<
5 054 0.50: 0.5
< 0.25 0.2
=)
g' 0.0- 0.0 . 0.0 .
Saline Ghrelin (400ug/kg) Saline Ghrelin (400ug/kg) Saline Ghrelin (400ug/kg)
8h Ghrelin .
) 24h Ghrelin
2
§. 8 —
7
3 6
<
5
5 11 .
£ 3
=
=) 2
g. :

SaI'ine Ghrelin (400ug/kg)

T
Saline

Ghrelin (400ug/kg)

Ghi chii: So sanh su khac biét giita 2 nhém dude danh gia bing cach s dung student’s t test cia cac két qua.

Hinh 1. Panh gia lugng thiic in thu nhan & chuét nhit trang khi diéu tri véi ghrelin (n = 4)

3. KET QUA VA THAO LUAN

3.1. Panh gia lugng thic an thu nhan sau
khi diéu tri v&i ghrelin & chuét nhit trang
binh thuong

Két qua lugng thtic &n thu nhan dugec do
ludng dé danh gia anh hudng cta ghrelin dén
lugng thic an thu nhan duge thé hién & hinh 1.

Két qua 6 hinh 1 cho thay luong thiic &n
thu nhan & chudt nhét tring ting din sau khi
tiém ghrelin. Dac biét, tac dung ctaa ghrelin lam
téang lugng thic an thu nhan ré rét nhat véi lidu
lugng 400 pg/kg sau 1 gio. Két qua nay tuong
déng véi cac nghién ctGu truéec day, cho thay
ghrelin c6 thé lam téng lugng thic &n thu nhan
(Egecioglu & cs., 2011; Skibicka & cs., 2011).
Tuy nhién, nghién ctiu cua ching t6i 12 nghién
ctiu dau tién chi ra ring luong thiic an thu nhan
khéng chi ting sau 1 gid ma con c6 xu hudéng
tiép tuc ting dén 4 gid diéu tri. Piéu nay cung
cip thém bang ching vé hiéu qua kéo dai cta
ghrelin trong viéc kich thich su thém #&n va mé
rong hidu biét vé co ché tac dong cia ghrelin
trong diéu chinh lugng thiic &4n thu nhan.

Nhu vay, viéc ghrelin diéu hoa cac hanh vi
&n udéng c6 vé phic tap hon so véi nhiing gi cac
bao cao trude day da chi ra. Cac nghién cétu gan
day cho thay tac ddng hai chiéu cta ghrelin déi
v6i lugng thic an nap vao cé lién quan dén su
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tich hop ctia cic t€ bao than kinh AgRP/NPY
trong viing nhan cung cta néo. Cac t& bao than
kinh nay dudng nhu thé hién su kich hoat kéo
dai sau khi ghrelin duge tiém mét 1an (Cornejo
& cs., 2021). Diéu nay cho thay ghrelin khéng
chi lam téng lugng thiic &n nap vao trong ngin
han ma con c6 tac dong kéo dai d6i véi hé théng
than kinh diéu khién cdm giac d6i va diéu tiét
lugng thtc dn. Sy kich hoat kéo dai ctia cac té&
bao than kinh AgRP/NPY c6 thé gidp giai thich
cd ché& ding sau hiéu ting kéo dai cta ghrelin
trong viéc tang cudng su thém an va diéu chinh
lugng thic dn thu nhéan.

3.2. Panh gia lugng thic dn thu nhan &
chuot sau khi diéu tri véi ghrelin & chuét
knock-out gen PACAP

Két qua danh gia lugng thtc an thu nhan
cua chudt knock-out gen PACAP sau khi diéu
tri v6i ghrelin duge thé hién & hinh 2.

Hinh 2A cho thay lugng thic &n thu nhan ¢
chudt knock-out gen PACAP khéng tang sau
khi tiém ghrelin, ggi ¥ ring PACAP déng vai trd
quan trong trong viéc trung gian héa tac déng
cua ghrelin 1én lugng thic &n. Diéu nay cho
thay ghrelin c¢6 thé kich thich cdm gi4c thém #n
théng qua su tuong tac véi t& bao than kinh cé
lién quan dén PACAP.



Nguy&n Thanh Trung, Yuki Kambe, Nguy&n Manh Twdng, Nguyén Thi Thanh Ha

A,
B 201
p= -
g-
€ 15
=}
<
et
c 1.0
T
£ 05 *
<
g —
" 0.0
g WT (n=5) KO (n=3)

Sau tiém Ghrelin 1h

o

Lwongthirc an thu nhan (g)

1.254

1.004

0.75+

0.504

0.25+

0.00-

Saline PACAP6-38

Ghi chi: *: P <0,05; So sanh su khac biét giita hai nhém duge danh gia bing cich st dung student’s t test ctia
cac két qua. WT: Chudt nhit tring binh thuong, KO: Chudt knock-out gen PACAP, chat déi khang PACAP

(PACAP6-38).

Hinh 2. Danh gia lugng thitc An thu nhin (A) & chudt knock-out gen PACAP
sau diéu tri 1h v6i Ghrelin va (B) & chuét nhit trang sau khi diéu tri véi PACAP6-38

Ngoai ra, hinh 2B x4c nhan rang viéc diéu
tri bing chat d6i khang PACAP (PACAP6-38)
lam gidm lugng thtic 4n thu nhan. Dang chy y,
4 chudt knock-out PACAP, tac dung giam &n
cia ghrelin manh hon so v6i tac dung cua
PACAP6-38, cho thay ghrelin c6 thé diéu chinh
cam giac thém an théng qua cac co ché bé sung,
doc lap v6i PACAP.

Nhiing phat hién nay cung c&p bing ching
ring ghrelin va PACAP c6 su tuong tac trong
viéc diéu hoa lugng thtic &n thu nhan, nhung
ghrelin ciing c6 thé tac dong thong qua céc con
dudng tin hiéu khac khong phu thudc hoan toan
vao PACAP.

Ngoai ra, cac nghién céiu gan diay da bao
céo rang viéc st dung phuong phéap di truyén dé
x6a gen thu thé ghrelin trong cac t& bao than
kinh AgRP c¢6 thé ngin chin viéc tang lugng
thiic &n thu nhan do ghrelin giy ra, cing c6
thém vai trd quan trong ctia ghrelin trong viéc
diéu hoa sy thém #n (So & cs., 2023). Nhiing két
qua nay duge hd trg béi cac nghién ctiu cho thay
ring cac t& bao than kinh AgRP 14 mdt muc tiéu
quan trong ctia ghrelin huyét tuong. Vi duy,
phén 16n cac t& bao than kinh AgRP chiia thu
thé ghrelin (Willesen & cs., 1999) va céc t& bao
than kinh AgRP déng vai trd chinh trong viéc
tédng lugng thiic &n nap vao va anh huéng dén
qua trinh tiéu hao nang lugng do ghrelin va
nhin dn Mani & cs., 2017; Wu & cs., 2017). Hon

niia, cac nghién citu vé tac dong ctia thidu thiic
#n dé6i véi cac hanh vi 6 chudt cho thiy cac té&
bao than kinh AgRP cadm nhan dugc con déi
trong khi ghrelin huyét tuong bao hiéu con déi.
Do d6, cac thu thé ghrelin trén cac t& bao than
kinh AgRP 13 mot thanh phan quan trong trong
c4c phan hdi tiéu cuc ctia ghrelin d6i véi con déi.
Mot nghién ctiu gin day ctia nhém ching tdi
cing chi ra viéc tdng thtc 4n thu nhan cuaa
PACAP thong qua AgRP (Nguyen & cs., 2020).
Do vay, nhiing két qué nay cho thay c6 su tuong
tac giita ghrelin va PACAP trong viéc kiém soat
tinh thém &n 6 chuét nhit tring. Tuu chung lai,
ghrelin c6 thé diéu chinh lugng thiic &n théng
qua nhiéu co ché& khac nhau, trong d6 PACAP
chi 12 mdt trong cac yéu t6 gép phan. Cac thi
nghiém ti€p theo b8 sung véi cac chit tc ché
khac (vi du: déi khang ghrelin receptor nhu
GHSR-1a) ¢6 thé gitp lam 15 ¢d ché nay.

3.3. Panh gia miic d6 biéu hién ctia GLP1,
GLPIR, AgRP, POMC & chuét nhét tring
sau khi nhin déi 48 gi® sau khi diéu tri véi
1nmol chat déi khang PACAP6-38

Pé lam 6 vai tro cia PACAP6-38 va GLP1
trong viéc lam giam lugng thiic &n thu nhan,
chiing t6i tién hanh danh gia lugng mic d6 biéu
hién ctia GLP1 va GLP1R & chuét nhit & viung
nhan accumben, ké&t qua duge trinh bay & hinh 3.
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Hinh 3. Panh gia lugng miic dd biéu hién gen mARN cua cac GLPIR,
GLP1 & chuét nhat trang sau khi sit dung chat d6i khang cia PACAP (PACAP6-38)

Két qua ¢ hinh 3 cho thay, sau khi diéu tri
véi PACAP6-38, mitic do biéu hién cta thu thé
GLP1R c¢6 xu huéng giam, trong khi mtic do
biéu hién gen GLP1 khéng thay déi ¢ chudt
nhit tring. Piéu nay din dén hoat déng cua
GLP1 tré nén kém hiéu qua. Két qua nghién
ctiu chi ra ring PACAP c6 thé lién két truc tiép
véi GLP1R dé lam giam lugng thtc #n thu
nhan & chudt nhit tring, mic du vidn dé nay
cin dugc lam rd hon trong cic nghién ciu tiép
theo. Nhin chung, cac két qua nay tng ho quan
diém ring viéc kich hoat tin hiéu PACAP trong
vung nhan accumben dan dén gidm lugng thiic
an thu nhan. Tuy nhién, nghién ctu hién tai c6
mot s6 han ché, chdng han nhu tat ca cac dong
vat thi nghiém déu 1a chudt duc. Cac nghién
ctiu trong tuong lai nén dude thuc hién dé
kham pha tac dong ctia cac yéu té nay & chuot
cai va dé lam rd hon co ché tuong tac gitia
PACAP, GLP1R va cac yéu to diéu hoa su thém
an khac.

3.4. Panh gia miic d6 biéu hién cta GLPIR,
GLP1, AgRP va POMC & vung nhan
accumben & chuot nhat tring sau khi diéu
tri 1h véi ghrelin

Két qua danh gia mic do biéu hién cta cac
GLP1R, GLP1, AgRP va POMC sau khi diéu tri
ghrelin & chudt nhit trang va chudt knock-out
PACAP sau 1h diéu tri ghrelin trinh bay ¢
hinh 4.
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K&t qua trong hinh 4 cho thdy su biéu hién
mRNA cta thu thé GLP1R ¢6 xu huéng gidm &
chudt knock-out gen PACAP sau 1 gid diéu tri
v6i ghrelin. Trong khi d6, mtc d6 biéu hién
mRNA cta cac thu thé khac khong c¢6 su thay
d6i dang ké, hodc nhiing thay déi nay khong dat
¥ nghia théng ké. Do d6, chiing t6i dua ra gia
thuyét ring cac t€ bao than kinh PACAP trong
viing nhan accumben c6 thé kiém soat su thém
an thong qua thu thé GLP1R sau khi diéu tri
v6i ghrelin.

Trén thuc t&, ghrelin ciing lam tang tan s
dién thé& hoat déng ¢ cac t& bao than kinh ving
bung tegmental va giy ra su giai phéng
dopamine vao nhin accumben (Jerlhag & cs.,
2006). Hon nfia, vi tiém ghrelin 6 vung bung
tegmental lam téng ludng thtc &n thu nhén
trong khi vi tiém chat déi khang GHSR vao
ving bung tegmental lam gidm lugng thic an
khi dap tng véi ghrelin (Naleid & cs., 2005).

Nghién ctiu nay da chi ra thém mét co ché
khac méa ghrelin tuong tac véi t& bao than kinh
PACAP, tit d6 lam gidm tinh thém &n thong qua
thu thé GLP1R trong ving nhan accumben &
chuot knock-out gen PACAP. Diéu nay cho thay
ring ngoai vai trd kich thich su thém #n théng
thudng, ghrelin con c6 thé déng vai trd trong
viéc diéu hoa cac tin hiéu lién quan dén cam
gidc no va hanh vi &n udng thong qua su tuong
tac phiic tap véi cac thu thé va t& bao than kinh
trong nao.
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Hinh 4. Panh gia lugng mitc dé bidu hién ciia GLP1, PLP1R, AgRP,
POMC sau khi diéu tri 1h véi Ghrelin & viing nhan accumben & chuét nhit tring

Diéu quan trong 1&, 6 nhiing con chudt bi
knock-out gen PACAP, khi mtic ghrelin ngoai
sinh téng 1én, viéc chin thu thé GLP1R trong
ving nhan accumben c6 thé da dé lam giam
dong lyc &n nhiéu hon. Hon niia, gidm mitc do
biéu hién cta thu thé GLPIR trong ving nhan
accumben ciing du dé giam ching &n qua muc &
nhiing con chudt knock-out gen PACAP. Nhiing
dii liéu nay xac dinh rang ving nhan accumben
l1a vi tri muc tiéu tryc tiép, cAn thiét va dua cho
tac dong cua ghrelin 1én ddng lyc ting lugng
thiic an thong qua tuong tac véi thu thé GLP1R.
Diéu nay cho thay sy lién quan gitia ghrelin va
thu thé GLP1R trong viéc diéu chinh lugng thiic
an va c6 thé giup md rong cac chién luge diéu tri
méi dé kiém soat chiing 4n uéng qua mc.

Mbt s6 nghién cttu chi ra ring miic ghrelin
trong huyét thanh ting lén sau khi tiép xic véi
stress & loai gim nh&m (Kristenssson & cs.,
2006; Lutter & cs., 2008). Cac nghién ctu trude
day da bao cdo ring cing thidng han ché cap

tinh gay ra phan {ing stress manh mé (Sun &
cs., 2019; Li & cs., 2023). Quan trong hon, di
liéu ctia ching tdi cho th&y ring su gia tang tin
hiéu ghrelin trong ving nhin accumben la dua
dé cai thién cac hanh vi lién quan dén tinh thém
an & chudt nhit tring sau 1 gid diéu tri véi
ghrelin. Mic dit nhiéu nghién cttu da chi ra rang
ghrelin c6 trong huyét tucng hoic dich nio tay
khong thé ti€p can viung ndo trung tAm mot
cach c4p tinh va/hosc khong dnh hudng dén cac
hanh vi lién quan dé&n phan thudng (Perello &
cs., 2019). Trong moi truong hgp, ghrelin ciing
khéng dugc san xudt trong néo chuot (Cabral &
cs., 2017), it nhat 1a khong ¢ mic c6 thé phat
hién duge (Uriarte & cs., 2021). Do d6, cac két
qua trong nghién ciiu nay cho thiy rang ghrelin
¢6 thé tuong tac véi PACAP trong vang nhan
accumben, hoat déng théng qua su hiép dong
v6i cac thu thé lien két véi protein G, nhu
GLP1R, dé tang lugng thic &n nap vao & chudt
nhit tring. Piéu nay chi ra ring ghrelin khong
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chi déng vai trd quan trong trong viéc diéu hoa
phan Gng cang thdng ma con ¢6 thé anh hudng
dén cac co ché kiém soat su thém an va can
ning théng qua cac con dudng tuong tac phic
tap trong néo bo.

4. KET LUAN

Day 14 nghién ctiu dau tién xac dinh co ché
anh hudng va su tuong tac gifia ghrelin va
PACAP trong viéc kiém soat tinh thém &n &
chuét nhét tring, c6 kha niang théng qua thu
thé GLP1R tai ving nhin accumben. Ké&t qua
nay cho thay thu thé GLP1R déng vai tro quan
trong trong viéc diéu chinh hanh vi &n udng va
¢6 thé 14 muc tiéu tiém ning cho cac liéu phap
diéu tri su thém an va cac réi loan chuyén hoéa
lien quan. Chét d6i khang GLP1R c6 thé gidp
kiém soat viéc &n ubng qua mtc va hd trg trong
viéc quan 1§ can ning va stc khoe trao déi chét.
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