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TOM TAT

Nicotine 1& mét trong nhitng nguyén nhan gay gidm tinh thém &n. Nhiéu bao céo da chi ra cac co ché sinh hoc
than kinh co ban clia tadc dong chan &n cla viéc hat thudc 14 théng qua cac thu thé nicotine & ndo bod. Tuy nhién,
nicotine c6 th& hoat ddng thong qua mdt con dwdng bd sung do polypeptide kich hoat cyclase adenylate tuyén yén
(PACAP) didu chinh trong ndo bd hay khéng van chwa dwoc xac dinh. Trong nghién ctvu nay, chiing téi st dung két
hop céc nghién ctru dwoc ly nhw bidu hién qua mic cé chon loc ctia PACAP, knock-down gen PACAP & viing gitra
bung dui déi (VMH) va danh gia thirc &n thu nhan & chudt nhat. Két qua cho thay, liéu lwong nicotine phu thudc
ndng d6 lam giam lwong thirc &n thu nhan & nhitng con chudt dwoc diéu tri hang ngay trong 5 ngay lién tiép. Ngoai
ra, voi tac dung wrc ché cho an & chudt nhat tréng bi knock-out gen PACAP dwoc quan sat ro rét hon. Hon nira, sw
bidu hién qua mirc cia PACAP trong viing VMH [am téng sw biéu hién ctia a4 cla nicotine. Cling v&i d6, sw knock-
down gen PACAP trong VMH lam gidm sw bidu hién cGa a4. Tém lai, sy biéu hién cla nicotine thu thé a4 & viing
dwai ddi cé thé dwoc didu chinh bdi gen PACAP trong VMH.

T khoa: Nicotine, thirc &n thu nhan, trong lwong, PACAP, chudt nhét.

The Crosstalk Between nicotine and
PACAP in the Appetite Regulation in the Mouse Hypothalamus

ABSTRACT

Nicotine is one of the causes of suppressed appetite. Many reports have shown the underlying neurobiological
mechanisms of the anorexia effects of cigarette smoking through nicotine receptors in the brain. However, whether
nicotine may act through an additional pathway regulated by polypeptide pituitary adenylate cyclase (PACAP) in the
brain is yet to be determined. To address these issues, we used pharmacological combination such as
overexpression, knockdown PACAP gene in VMH and feeding in this study. At first, we found that dose-dependent
nicotine decreased the food intake in mice treated daily for 5 days. In addition, more pronounced effects of inhibition
feeding were observed in PACAP knockout mice. Furthermore, overexpression of PACAP in the VMH increased the
expression while knockdown of PACAP in the VMH decreased the expression of a4 of Nicotine. Taken together,
these results suggested that the expression of a4 receptor of Nicotine in the hypothalamus might be regulated by
PACAP in the VMH.

Keywords: Nicotine, food intake, body weight, PACAP, mouse.

1995). Mot s6 nghién ciiu ciing chi ra moéi lién hé
tich cuc va tiéu cuc cua viéc hut thudc véi cac

Nicotine anh hudéng dén nhiéu khia canh  bénh tam than va than kinh. Ty 1& hit thudc
cta hanh vi bao gbm van ddng, nhan thiic, lo cao hon nhiéu & ngudi tdm than phan liét (én
lang, hoc tap va tri nhé, cing nhu cac hanh vi dén 90%) (Nisell & cs., 1995), bénh nhan tram
lién quan dén lam dung ma tay (Decker & cs., cam (lén dén 65%) (Breslau, 1995) va ngudi

1. DAT VAN DE

31



S giao tiép chéo gitra nicotine va PACAP trong diéu hoa tinh thém &n & viing dwéi dbi clia chudt nhat

nghién rugu (Ién dén 90%) (Burling & Ziff,
1988) so véi dan s6 chung. Hon niia, véi su da
dang cua cac hiéu ting hanh vi do nicotine lam
trung gian vi du nhu ting can sau khi bo thudc
(Hughes & cs., 1994), c6 vé nhu nhiing tac dong
nay dude diéu chinh théng qua viéc kich hoat cé
chon loc céc loai thu thé nicotine khac nhau.

Cac nghién citu chi ra rang viéc cai thudc la
lam tdng lugng tiéu thu thic &4n va ting trong
lugng co thé (Grunberg, 1982), trong khi cin
ning cua nhiing ngusi hat thude thuong it hon
nhiing ngusi khéng hut thude (Perkins & cs.,
1992). Su gia tang trong lugng co thé dude coi 1a
mét trd ngai cho viéc cai thudc 1a dat diém. Céc
thi nghiém trén chuot cai da chi ra rang viéc st
dung nicotine 1am giam lugng thiic &n va trong
lugng co thé, trong khi viée cai nghién lai gy ra
diéu ngugc lai (Levin & cs., 1987). Hau hét cac
nghién cGu diéu tra tac dong cla nicotine
thuong bao céo két qua thu dudc ti cac thi
nghiém dudc tién hanh trong thoi gian tiép xtc
v6i nicotine hoiic chi trong thdi gian ngin sau
khi ngiing st dung nicotine. Ngoai ra, cac
nghién ctiu dude cong b6 vé mdi quan hé gitia
nicotine va lugng thic dn ndéi chung la cé6 giéi
han thdi gian (Jang & cs., 2002).

Cung véi d6, polypeptide kich hoat cyclase
adenylate tuyén yén (PACAP) 1a mot polypeptit
than kinh da chtic ning cé lién quan dén nhiéu
chiic nang sinh 1y khac nhau, bao gom sinh
nhiét, hoat dong van dong, huy dong du tri
ning lugng va lién quan cam giac thém &an
(Rudecki & Gray, 2016). M6t nghién cttu gan
day da chi ra rd rang rang thao tac biéu hién
gen PACAP din dén thay d6i hanh vi cho #n &
chuét (Nguyen & cs., 2020). Pang chua ¥, cach
tiép can dua trén k§ thuat sinh hoc phan ti
(phan tng realtime PCR) véi cac cép moi dic
hiéu c6 kha niang dinh lugng nhanh, chinh xac
su biéu hién gen mARN céc thu thé lién quan
cta nicotine. Hién nay, cac thu thé nicotine
(nAChRs) c¢6 thé duge chia thanh hai loai chinh:
thu thé t& bao than kinh va cd. Cac nAChR cta
co va t& bao than kinh 1a cac kénh cation xuyén
mang pentameric thudc vé siéu ho ctia cac kénh
ion phdi ti bao gdm cac thu thé GABA, 5-HT va
glycine, nhung su b6 sung khac nhau cta cac
tiéu don vi lam cho cac nAChR cuaa co va t& bao
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than kinh dap tng véi cac hop chat khac nhau.
Céac nAChR caa co bao gdm céc tiéu don vi al,
B1, vy, 8 va ¢ trong khi cac nAChR cta té& bao
than kinh bao gém a2-10 va p2-4 (Brunzell &
cs., 2015).

T d6 dat ra yéu cau vé viéc xac dinh co ché
cia nicotine bang cac ky thuat phong thi
nghiém nhanh va chinh x4c 14 v6 ciing cap thiét.
Ngoai ra, co ché& cta nicotine théng qua cac thu
thé hay PACAP anh huéng dén tinh thém in
van chua dugc nghién céu day da. Chinh vi vay,
nghién ciu nay duge thuc hién nham lam ré vai
trd va co ché anh hudng ctia nicotine trong hanh
vi thém &n & chudt nhit tring.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Déi tugng: chudt nhit trang binh thudng va
chuot bi knock-out gen PACAP dugc diéu tri véi
nicotine nubi tai B6 mén Néi - Chén - Dudc 1y,
Khoa Thi y, Hoc vién Nong nghiép Viét Nam.

Hoéa ch4t dung gay phu thudc vao nicotine:
nicotine hydro tartrat (Sigma-Aldrich, Milan, Y)
1 mg/kg hoidc 3 mg/kg.

Hoéa chit dung cho thiét k& AAV vector:
AAVPro Helper Free System (Takara Bio,
Shiga, Nhat Ban), polyethyleneimine 1 mg/ml
(Polyscience, Eppelheim, Dtic), benzonase
(Merck Millipore, Darmstadt, Dic, Opti-prep
(Abbott Diagnostics Technologies, AS, Oslo,
Na Uy) va Vivaspin 20 (Sartorius, Tokyo,
Nhat Ban).

Thuéc gdy mé dung cho tiém nfo chudt
gbm: medetomidine (Domitor Nippon Zenyaku
Kogyo Co., Ltd., Tokyo, dJapan), 4,0 mg/kg
midazolam (Dormicum®, Astellas Pharma Inc.,
Tokyo, Nhat Ban) va 5,0 mg/kg butorphanol
(Vetorphale®, Meiji Seika Kaisha, Ltd., Tokyo,
Nhat Ban).

Hoéa chét dung tach va tinh sach ARN téng
s60 géom: dung dich ly giai mau c6 chta 27%
sucrose, 15mM trisodium citrate, 0,15M NaCl,
1mM ethylene diaminetetraacetic acid, 1%
sodium dodecyl sulphate, 200 pg/ml proteinase
K; phenol-chloroform-isoamyl alcohol (25:24:1);
isopropyl; con 70%; dung dich dém TE (pH 8).
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Sinh phim, héa chit diung cho phan tng
qPCR: HighCapacity ¢cDNA RT kit (Applied
Biosystems, Foster City, CA); Bo kit
Thunderbird SYBR qPCR kit (Toyobo Life
Science, Osaka, Nhat Ban); Ciap moi danh gia
dinh lugng miic @6 biéu hién mARN cua cac thu
thé ctia nicotine dudc thuc hién theo cac cong bd
trudc day va trinh tu moéi déc hidéu dudc trinh
bay 6 bang 1.

2.2. Phuong phap nghién ctru

2.2.1. LAy mau

Dé gay ra su phu thudc vao nicotine, nhiing
con chudt nhét binh thuong dudc tiém nudc
muéi (d61 chiing) hodc mudi nicotin hydro
tartrat véi cac liéu luong 1 mg/kg hoic 3 mg/kg
tuong ting, hai lan tiém moi ngay, cach nhau 8
gig, bat du ldc 08:00 gid trong 5 ngay. Sau do,
lugng thtic 4n thu nhan ctia chudt mdéi ngay
duge do dé danh gia Anh hudng cta nicotine dén
lugng thtc 4n thu nhéan.

2.2.2. Thiét ké plasmid va vector chuyén
gen bing AAV

DNA Intergrated Technologies (Coralville,
IA) da téng hgp cac doan ngén cta ving mé héa
cua chudt PACAP cé trinh tu bao gom 5- GA
GAGATGTCGCCCACGAAAT -3’ (shPACAP) va

shARN Scramble, c6 trinh tu bao gbm 5- CCTA
AGGTTAAGTCGCCCTCG -3' (Scramble). Sau
dé, cac doan duge nhan ban vao plasmid pAAV-
U6-shARN-CAG-mCherry dé tao ra pAAV-U6-
shPACAP-CAG-mCherry. AAV vector serotype
9 (AAV 2/9) dudgc san xuit béi AAVPro® Helper
Free System. Sau d6 tron cung mot lugng
plasmid (pAAV, pRC9 va pHelper), hén hgp
plasmid dudc chuyén nhiém nhanh vao t& bao
HEK293AAV (Takara Bio) bang cach st dung
polyethyleneimine 1 mg/ml theo huéng dan cua
nha san xuit. HEK293AAV t& bao duge thu
hoach va phan giai trong PBS béng chu ky déng
lanh/ra déng 3 1an sau khi gy nhiém. Ly giai t&
bao da duge xu ly bing benzonase dé loai bd
ADN va ARN bi tap nhiém va sau dé6, Opti-prep
duge st dung trong may siéu ly tam dé lam sach
virion AAV. Cac virion AAV sau d6 dugc cd lai
bing Vivaspin® 20, cudi cung la AAV2/9-U6-
shPACAP-CAG-mCherry, AAV2/9-U6-
Scramble-CAG-mCherry dugc tao ra. Hiéu gia
AAV dugc dinh lugng nhu dia md ta trudc day
cua Aurnhammer & cs. (2011). AAV2/9-CAG-
PACAP-IRES-EGFP dé biéu hién PACAP va
AAV2/9-CAG-IRES-EGFP da duge bao céo
truée day ctia Nguyen & cs. (2020). Sau dé cac
virus duge chuyén vao 6ng Eppendorf va gii 6
-80°C cho dén khi sti dung.

Bang 1. Trinh ty méi danh gia
dinh lugng mitc do biéu hién mARN cuia nicotine & nao chudt

Gen Tén moi Trinh ty (5’-3) Ngudn

a2 F GGTCGTCACCATCATCATC Taillebois & cs. (2014)
R CCACGACGGTATCTTGTGC

o4 F TGAGAATGTCACCTCCATCAGG Kedikian & cs. (2013)
R CTTTGCGGTGACTCACTTGACA

ol F CCGACATCACAGGATACATTGC
R GGTAGACGGAATGAGAGGTTCT

B2 F TGGAGCCCAGAAGAGTTTGATG
R CTCCAATGCTGTCGTCTCCTAT

B4 F CTACAGGAAGCATTAGAGG Smith & cs. (2014)
R CAGAATACACACAATCACG

GAPDH F GAAGGTCGGTGTGAACGGAT Kambe & cs. (2021)
R CTCGCTCCTGGAAGATGGTG
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2.2.3. Tiém ndo chuét nhat trang

Chuot dudc gay mé bdi i.p. hén hgp bao gbm
0,75 mg/kg medetomidine, 4,0 mg/kg midazolam
va 5,0 mg/kg butorphanol. Cac 16 da dudge khoan
trén ndo chudot. Kim thay tinh (Ringcaps,
Hirschmann Labourite GmbH & Co. Eberstadt,
Dtic) dugec kéo bdi mot ngusi kéo (PE-22,
Narishige, Tokyo, Nhat Ban) va dugc dua vao
céc vi tri thich hop theo phuong phap lap thé.
Tiém 0,5ul AAV (4 x 10" virus/ml) hai bén, kim
tiém duge c6 dinh tai cac vi tri tiém trong
10 phut dé virus c6 thé khuéch tan hét thé tich.
Toa d¢ clia cac ving gitia bung duéi d6i (VMH)
cu thé nhu sau: bén + 0,4mm; phia sau -1,58mm
ti ndo va bung, cach bé mit nio -5,2mm theo
tap ban d6 néo chudt. Qua trinh thu viing duéi
d6i duge thuc hién theo cong b trude day cua
Nguyen & cs. (2020).

2.24. Tach va tinh sach ARN

ARN dugc tach tit vung dudi doi ndo chuot
béi Sepasol-RNA 1 Super G kit (Nacalai
Tesque, Kyoto, Nhat Ban), véi cac budc thuc
hién theo huéng dan ctia nha san xut.

2.2.5. Phuong phap realtime qPCR dinh
lugng mitc do biéu hién mARN ciia céc thu
thé nicotine & nao chuét

Complementary DNA (cDNA) dugc tong hop
bdi HighCapacity cDNA RT kit. gqPCR dudgc thuc
hién bang bd kit Thunderbird SYBR qPCR trong
may chu trinh nhiét Thermal Cycler Dice (Real
Time System TP800, Takara Bio Inc., Shiga,
Nhat Ban). Thanh phadn phan tng PCR dugc
phéi tron theo huéng dan ctia nha sian xuat,
trong d6: 1ul mdi xudi mdi loai + 1ul mdi ngudc
mbi loai + 5ul cADN mau tach chiét + 10pl
master mix + vita da nude 20pl. Mic do biéu hién
ctia mdi gen da duge chuén hoéa (normalize) bdi
mtc do biéu hién GAPDH va dudc biéu thi dudi
dang don vi biéu hién tuong d6i. Trinh tu méi dic
hiéu dudc trinh bay 6 bang 1.

2.2.6. Danh gia Ivgng thitc 4n thu nhin

Lugng thtic 4n thu nhan dudge danh gia
theo nghién ctu da dude cong bo cia Nguyen &
cs. (2020).
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2.2.7. Xur Iy sé liéu

Két qua duge hién thi dusi dang mean +
SEM. Student’s t test, one -way ANOVA dugc st
dung dé so sanh cac gié tri trung binh. Khi phan
tich bang one - way ANOVA, ding Dunnett test
dé so sanh gi4 tri trung binh ctaa 16 tht nghiém
so v6i 16 chiing. Cac phép thi duge tich hgp trong
phan mém Graph Prism 9 (GraphPad, La Jolla,
CA, My). Gia tri P <0,05 dugc xac dinh la gidi
han sai khéac c6 ¥ nghia théng ké.

3. KET QUA VA THAO LUAN

3.1. Lugng thic dn thu nhan va khéi lugng
chudt sau khi diéu tri véi nicotine & chuodt
nhit trang binh thudng

Két qua 6 hinh 1 cho thdy lugng thtc an
thu nhan cta chudt nhit giam dan ti ngay 1
dén ngay 5 sau khi tiém liéu lugng 1 mg/kg hoic
3 mg/kg tuong tng. Pang chu y, két qua thé
hién ré rét nhat véi litu lugng 3 mg/kg. Nhu
vay, tac dung cla nicotine lam giam lugng thitic
an thu nhan va cé su phu thudc vao nong do
thudc theo thoi gian diéu tri.

Trong nghién ctiu nay, két qua giadm lugng
thtic &4n thu nhan dudc quan sat tuong déng véi
cac nghién ctu da céong bd truée day (Albanes &
cs., 1987; Fulkerson & French, 2003; Mineur &
cs., 2011).

3.2. Lugng thitc 4n thu nhin & chudt sau
khi diéu tri v6i nicotine & chudt nhit triang
knock-out gen PACAP

Két qua & hinh 2 cho th4y luong thiic 4n thu
nhan 6 chuét sau khi diéu tri véi nicotine & chudt
nhit trang knock-out gen PACAP c¢6 khuynh
huéng giam. Tuy nhién, mic d6 gidm it hon so
v6i viée gay thu nhan thu dong nicotine 6 chuot
nhit tring. Mot nghién ctu gan day ciing da dé
cap vé tac dung lam gidm lugng thiic an thu
nhan ctia nicotine qua viéc kich hoat t& bao than
kinh POMC 6 vung nhan cung (ARC) (Mineur &
cs., 2011). Pong thdi, nghién cu gian day cua
nhém ching tdi cling chi ra viéc gidm thtc dn
thu nhan cia PACAP thong qua POMC (Nguyen
& cs., 2020). Didu d6 chi ra ring, nicotine c6 thé
théng qua t& bao than kinh PACAP dé lam giam
Iugng thiic &n thu nhan & chudt.
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Lwong thire an thu nhan (g)
2

1 Saline
mm Nicotine (1mg/kg)

¥ EmINicotine (3mg/kg)

Ngay diéu tri

Ghi chi: *: P <0,05; One-way ANOVA dugc stt dung dé ddnh gi4 y nghia théng ké ctia cac két qua.

Hinh 1. Luong thiic An thu nhan & chuot nhat trang
khi diéu tri véi nicotine sau 5 ngay lién tuc (n = 4)

Lweng thirc an thu nhan (g)
(%]

L]
Saline Nicotine

Ghi chu: **: P <0,01; Student’s t-test duogc stt dung dé danh gia y nghia théng ké ctia céc két qua.

Hinh 2. Luong thitc An thu nhan & chuot nhat trang knock-out gen PACAP
khi diéu tri véi nicotine sau 5 ngay lién tuc (n = 3)

3.3. Mitc do biéu hién cta cac thu thé a2,
a4, a7, B2 va B4 cua nicotine & chudt nhat
trang sau khi dugc biéu hién qua mic cé
chon loc cia PACAP & ving VMH

Két qua & hinh 3 cho thay, chudt da dugc
biéu hién chon loc PACAP & ving VMH thanh
cong. Dic biét, su biéu hién mARN cuaa thu thé
a4 cuia nicotine tang 1én & chudt duge biéu hién
qua mic c¢6 chon loc PACAP. Trong khi d6, mic
d6 biéu hién mARN cta cac thu thé khac khong
¢6 su thay déi dang ké. Do d6, ching t6i dua ra
gia thuyét ring cac t& bao than kinh PACAP
trong VMH kiém soat su thém #n c¢é thé théng
qua thu thé a4 cia nicotine. Mic du, két qua cuaa
nghién ctu nay c¢6 su khac nhau véi cac nghién
ctu khac khi da chi ra thu thé a3p4 nicotinic

acetylcholine déng vai tro chinh. Tuy nhién,
nghién ctiu nay da chi ra thém mot co ché khac
qua t& bao than kinh PACAP lam giam tinh
thém an thong qua thu thé o4 caa nicotine.

3.4. Miic do biéu hién ctia cac thu thé o2,
a4, a7, B2 va B4 & chuot nhit trang sau khi
knock-down gen PACAP & vung VMH &
thoi diém ban ngay va ban dém

Két qua & hinh 4 cho thay, chuot sau khi
dugce tiem AAV2/9-U6-shPACAP-CAG-mCherry
dung dé knock-down gen PACAP da thanh
cong. Pang luu §, mic do biéu hién cta thu thé
o4 cla nicotine c6 khuynh huéng giam, trong
khi cac thu thé con lai khong thay déi ¢ chudt
nhit tring sau khi dudc knock-down gen
PACAP 6 VMH.
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Ghi chu: *: P <0,05; Student’s t-test dugc st dung dé danh gia y nghia thong ké; AAV2/9-CAG-PACAP-IRES-
EGFP dé biéu hién PACAP va AAV2/9-CAG-IRES-EGFP dé lam déi ching.

Hinh 3. Mtic d6 biéu hién cta cac thu thé a2, o4, a7, B2 va p4 & chudt nhit trang sau khi
overexpression cia PACAP ¢ ving VMH (n = 3)

Céc bao cao trudc day da chiing minh ring
viéc kich hoat Mc4r bdéi melanocortins 1a rat
quan trong déi véi quy dinh vé lugng thiic 4n va
tiéu hao nang ludgng va dudc xac nhan bdi xu
huéng tang tinh thém in & chudt knock-down
Mc4r ¢ vung nhan can ndo thit cia viang duéi
d6i PVN (Tao, 2010). Nhiing dit liéu nay chiing
minh rang nicotine lam giam lugng thiic &n cha
yéu thong qua sy kich hoat phu thudc B4
nAChR cta t& bao than kinh POMC va con
dudng melanocortin. N6 da duge chiing minh
rang cac t&€ bao than kinh POMC biéu hién céc
ddu hiéu cholinergic (Meister & cs., 2006) va
dong béo phi tu nhién cua chudt Tub/Tub
(Bickberg & Meister, 2004). Diéu nay cho thay
su suy gidm ndi sinh cholinergic quanh mach
trong nhin cung. Qua d6, cac quan sat nhan
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manh vai tro c6 thé c6 cta acetylcholine trong
diéu hoa trao d6i chit qua t& bao than kinh
POMC. Do d6, tit ca cac co ché nay c6 thé lam
thay doi hoat dong ctua cac t& bao than kinh
POMC. Su giai phéng chat dan truyén than
kinh tit cac thiét bi dAu cudi trude synap c6 thé
anh hudng dén niang lugng tiéu hao va lugng
thiic &n thu nhan.

Mot nghién ctiu gin day chi ra kich hoat cac
thu thé a3p4 nicotinic acetylcholine ¢ viing dudi
doi dan dén kich hoat cac t&€ bao than kinh pro-
opiomelanocortin (POMC). Cac té€ bao than kinh
POMC va sy kich hoat ti&p theo clia cic thu thé
melanocortin 4 rat quan trong déi véi viée gidm
luong thiic an do nicotinic gdy ra 6 chudt (Tao,
2010). Nghién c@iu nay chting minh ring
nicotine lam gidm lugng thtc an thu nhan bang
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cach gay anh hudng dén hé thong melanocortin
cua vung dudi doi. Két qua trong nghién ctiu
nay cta ching t4i cho thdy rang, thu thé a4
nAChRs c¢6 tac dung lam giam lugng thtic an
thu nhan & chuét nhit. Cung véi d6, t& bao than
kinh POMC biéu hién nAChRs va tuong tac
thudc véi nicotine. Do vay, khi nicotine dén
nhan cung ARC, sé lam ting biéu hién caa
PACAP dan dén lam ting sy biéu hién cta cac
t&€ bao than kinh POMC va hoat dong cua
POMC dugc tang 1én théng qua viéc kich hoat
cac a4 nAChRs (Hinh 5). Pang luu y, vai tro
mot s6 thu thé than kinh khac nhu B2 va B4 ciaa
nicotine vi mtic d6 biéu hién tuong duong trong
kiém soat tinh thém &n. Do vAy, cAn c6 nhiing
nghién ciiu tiép theo dé 1am r6 c6 hay khéng su

déng biéu hién méi c6 kha ning kiém soat tinh
thém an hay chi mét minh thu thé a4 c6 thé
thuc hién dugc.

Nicotine lam gidm lugng thtic &n thu nhan
bing cach giy anh hudng dén hé théng
melanocortin cia vung duéi doéi. Két qua chiing
minh thém rdng a4 nAChRs la thu thé lam
trung gian cho cac hiéu ing nay. Cung véi do, t&
bao than kinh POMC biéu hién nAChRs va
tuong tac thudc véi Nicotine. Do vay, khi
nicotine dén nhan cung ARC, sé lam ting biéu
hién ctia PACAP va din dén lam tiang su biéu
hién ctia cac t&€ bao than kinh POMC va hoat
dong cia POMC dugc tiang 1én thong qua viéc
kich hoat cac a4 nAChRs.
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Ghi chu: *: P <0,05; Student’s t-test dugc st dung dé danh gia ¥ nghia théng ké; AAV2/9-U6-shPACAP-CAG-
mCherry ding dé knock-down gen PACAP, AAV2/9-U6-Scramble-CAG-mCherry dung dé 1am déi chiing.

Hinh 4. Mtic d6 biéu hién gen mARN ctia cac thu thé o2, o4, a7, p2
va p4 & chudt nhit trang sau khi knockdown ctia PACAP & ving VMH (n = 3)
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Nicotine

Giam thirc an thu
nhan

Hinh 5. M6 hinh co ché& tac dong cuia nicotine d6i véi cam giac thém an & chudt nhit trang

4. KET LUAN

Nghién ctu nay da chi ra su biéu hién cua
nicotine thu thé a4 ¢ viing dudi d6i c6 thé dugc
diéu chinh bdi gen PACAP trong VMH trong viéc
kiém soat tinh thém #&n & chudt nhét tring. Do
d6, chét cht van a4 c6 thé hitu ich dé han ché can
néng dat dugc sau khi cai thudc 14 va thudc
nicotinic ciing ¢6 thé hitu ich dé kiém soat bénh
béo phi va céc r6i loan chuyén hoéa lién quan.
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