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Tém tit. Trong nghién ctru nay, ching tdi chimg minh chét P (SP), phéi tir didc hiéu thy thé NK-
IR, thiic dy té bao lympho chudt giai phong cytokine interferon-gamma (IFN-y) trong diéu kién
invitro. Ngoai ra, SP kich thich (hodc it nhat 1am ting) su biéu hién ctia thy thé nay ¢ t& bao nudi
cay Dich chiét métanol hat HO tiéu (Piper nigrum L.) tic ché manh hoat dong cua thu thé NK-1R
dugc hoat héa bai SP cho thiy thu thé nay c6 thé 1a dich tdc dong cua thanh phin nio dé c6 trong
dich chiét, mic di c6 thé khong lién quan dén capsaicin qua con dudng truyén tin cia thu thé
vanilloid loai 1 (TRPV1) vén da biét trudc dy. Thanh phan nao trong dich chiét Ho tigu c6 hoat
tinh d6i khang (d6i vén) thy thé NK-1R cin duogc tiép tuc quan tdm nghién ctru.

Tir khéa: Thu thé neurokinin-1 (NK-1R), Chit P (Substance P - SP), Capsaicin, HO tiéu (Piper

nigrum L.), Chat d6i khang thy thé.

1. Pit van dé

Thu thé neurokinin-1 (NK-1R) thudc nhém
céc thy thé xuyén mang lién két voi G-protein,
biéu hién manh nhit ¢ khu vuc ndo bd va co
mit & cdc té bao cta hé thdng mién dich [1].
Chét P (SP) 1a phdi tr ¢6 & lyc ddc hiéu véi
NK-1R. Khi két cap voi SP, NK-1R kich thich
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qué trinh truyén tin trong t& bao dan téi diéu
hoa cam gidc dau tir viing than kinh ngoai vi vé
hé than kinh trung wong, giy ra cdc trang thdi lo
4u va cdc triéu chung trAm cam, ngoai ra ciing
giy tadc dung kich thich co co tron va anh
huong dén diéu hoa phan tng mién dich cua co
thé [2]. Ngoai ra, NK-1R khi hoat héa con gay
céc tin hidu ddp tng viém trén mot sé mo hinh
chudt bi viém do nhiém tring [3]. Theo nghién
ctru gan ddy, NK-1R & trang thdi hoat héa thic
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day té bao lympho (lymphocyte) tiét interferon
gamma (IFN-y) [3]. Capsaicin duoc tach chiét
tir HO tiéu (Piper nigrum L.), Ot (Capsicum
frutescens L.) ... dwoc biét c6 tic dung giam
dau than kinh sau khi két cap voi thy thé
TRPV1 thong qua thiic day giai phéng SP [4].
Dé tim hiéu dich chiét Ho tiéu duoc gia thiét ¢6
chira capsaicin c6 téc dong truc tiép dén thy thé
NK-1R hay khoéng, ching toi tién hanh xay
dung diéu kién k¥ thuat cho phép danh gid su
biéu hién chic ning cua thu thé NK-1R ¢ té
bao lympho chudt do tic dong cta phdi tir SP
va kha nang anh huong cia dich chiét duoc lidu
tir cAy HO tiéu dén con duong truyén tin nay.
Két qua nghién ctru cho thiy, dich chiét Ho tiéu
khong 1am ting hoat dong cua thy thé NK-1R
nhu dy dodn va thay vao d6 uc ché hoat dong
cua né. Nhu vay, cé thé trong HO tiéu, ngoai
capsaicin, con chtra cdc thanh phan nao d6 c6
tdic dong dén hoat dong cua thy thé NK-1R
dugc hoat héa boi SP theo co ché dbi khang
(antagonist).

2. Vit liéu va phwong phap

Poi twong va vat lieu: Chudt nhét tréng
(Mus musculus) dong Swiss dugc mua tir Vién
Vé sinh Dich t& Trung wong. Kit tich t& bao
lympho Ficoll-paque PLUS cua GE-Health care
(M3); chat P (SP), aprepitant (AP, 1a chat trc
ché NK-1R), khéng thé khing NK-1R duoc
mua tr Sigma (Puc); kit ELISA IFN-y duoc
mua tir BD Biociences (M¥); mdi truong RPMI
1640, FBS, khidng sinh dugc mua tu
Invitrogen™ (Life Technologies, Singapo); dia
ELISA 24 giéng va 96 giéng duoc mua tir
Corning (My). Dugc liéu dugc Khoa Tai
nguyén Duoc liéu, Vién Dugc liéu cung cép
trong khudn khd Dé tai doc 1ap cdp nha nudc
ma s6 PTNTD2011-G/04.

Tdch va nuéi té bao lympho: Té bao dugc
tach tu huyét thanh chudt béng kit Ficoll-paque
PLUS theo quy trinh cta hang. Té bao sau d6
duogc nubi trong RPMI 1640 chira 10% FBS.

Phan tich ELISA: Té bao lympho duoc xir
1y rdi phan tich bing ELISA nhu mé ta trudc
day [5]. Cytokine IFN-y ma té bao tiét ra duogc
dinh lugng bang ELISA. Céc budc phan tich
duoc thuc hién theo chi din cua nha san xuét
(BD Biociences).

Western Blot: Té bao lympho duoc xir 1y va
phan tich Western Blot nhu mo ta trude day [5].
Khang thé khang NK-1R dugc pha lodng véi ti
1& 1:1000. Mang chuyén protein dwoc phét hién
b?"mg Chemiluminescence (ECL, GE
HealthCare).

Thit hoat tinh sinh hoc: Dich chiét métanol
duoc lidu c6 ndng do khac nhau (tir 0 dén 40
g/ml) duoc bd sung vao moi trudong nudi cdy té
bao voi voi thé tich khong qua 5%. Ddi chimg
dugce bd sung cing thé tich dung méi nhung
khong chtra dich chiét duoc liéu. Cytokine dugc
so sanh gilta cic 16 dbi ching va céac 16 thi
nghiém.

Thu thdp s6 liéu va xir Iy thong ké: S6 lidu
duoc thu tir 3 thi nghiém 1ap lai doc 1ap, duogc
biéu hién bang gi4 tri trung binh * phuong sai
titu chuin (#SD) va duoc phan tich béng
Student’s T-test v6i diéu chinh Bonferroni hodc
ANOVA. Su khic nhau c6 y nghia thong ké véi
P <0,05.

3. Két qua va ban luin
3.1. SP kich thich té bao lympho tang tiét IFN-y
Cong b trudc day [2] cho thdy SP c6 kha

ning kich hoat NK-IR trong t& bao lympho
thiic day san sinh IEN-y. Do viy, dé khéing dinh
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lai kha nang kich thich sinh IFN-y cua SP, té
bao lympho chudt da dugc tich va nuéi u véi
SP ¢ ndng d6 10 mM qua cdc khoang thoi gian
khéac nhau 1a 0, 8, 18, 24 va 48 gi¢. Sau do, té
bao tir dich nu6i dugc thu lai b?‘"mg ly tam va
IFN-y tiét ra dwoc dinh luong bang ELISA. Két
qua thi nghiém (Hinh 1) cho thdy duéi tic dung
cia SP, lugng IFN-y sinh ra ting dén trong
ngay diu tién va dat toi da sau khoang 24 gid
nudi ciy. Py 12 thoi diém té bao nudi duoc lwa
chon dé dinh lugng cytokine IFN-y trong cic thi
nghiém tiép theo.

Kha nang tiét IFN
Amma /ml
gamma (pg/ml)

0 8 18 24 48 (gid)

Hinh 1. Phdi tir SP kich thich té bao lympho san sinh
IFN-. Trong thi nghiém, 5x10° té bao dwoc u véi
10“*mM phéi tir. IFN-y qua thoi gian dwoc dinh
luong bang ELISA.

3.2. Phoi tir SP kich thich tang biéu hién ciia
thu the NK-IR trén té bao lympho

Pé danh gid sy biéu hién thy thé NK-1R
trén t& bao lympho c6 duoc kich thich boi SP,
céc té bao lympho da duoc 1 v6i SP & cdc nong
d6 tang dan tir 0 dén 10° mM (vdi céc bac pha
lodng nhu md ta ¢ Hinh 2), rdi sau d6 phtc hé
protein dwgc phédn tich bang dién di trén gel
SDS-PAGE. Két qua thi nghiém (Hinh 2) cho
thdy: néu nhu cic té bao lympho dbi chimg
(khoéng dugc U véi SP; lan dién di s6 8 trén
hinh) khodng cho bang protein c6 kich thudc 58

kDa (vi trf miii tén), thi cdc té bao lympho duoc
xir Iy v6i SP & céc ndng do thi nghiém trong
khoang 10™ dén 10*’mM (céc lan dién di 1 - 7)
déu cho bang nay. DPay chinh Ia kich thudc
phan tir cua protein mong dgi NK-1R.
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Hinh 2. Té bao lympho biéu hién NK-1R do kich
thich cua phéi tir SP. Vi tri miii tén (58 kDa) 1a kich
thude phan to cia NK-1R; cdc lan 1-7: céc té bao
dugc xir 1y véi SP & ndng d6 khéc nhau, 1an 8: d6i
chting (khong xtr Iy véi SP), M: thang kich thudc
protein (marker).
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Hinh 3. Xdc dinh thy thé NK-1R bing Western Blot.
Céc lan 1-7: céc té bao dugc xir 1y v6i SP & ndng do
khéc nhau tir 10* d¢én 10> mM, M: hdn hop protein
trong thang kich thudc (marker).

Tuy vdy, dé khang dinh chic chin protein
58 kDa 1a NK-IR, céc té bao lympho sau khi
dugc u vai SP & céc néng d0 khac nhau da
duogc thu protein va phan tich Western blot véi
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khang thé khdng NK-IR nhu mé ta & phan
phuong phép. Két qué trén Hinh 3 cho théiy céc
té bao dwoc U v6i SP & cdc ndng do tir 10 dén
10> mM déu cho mét bang duy nhét. Didu nay
khing dinh chinh xdc protein 58 kDa thu dugc
la NK-1R va SP da kich thich thy thé NK-1R
biéu hién va hoat dong trén té bao lympho
chudt trong nudi cdy invitro.

Tir két qua nghién ciru nay c6 thé nhan dinh
phéi tir SP kich thich (hogc it nhat 1am ting) su
biéu hién cua thy thé NK-1R trén t& bao lympho
chudt nudi cdy invitro. Sy kich thich nay thu
duoc ngay ¢ nong do SP thip nhét trong thi
nghiém 12 10*mM.

3.3. D;gh chiét Ho tiéy e ché hoat dong cua
thu thé NK-IR trén te bao lympho dugc kich
thich boi phoi tir SP

Dé danh gid kha ning tic dong cua dich
chiét Ho tiéu 1én NK-1R, t& bao lympho duoc u
v6i AP (chit e ché NK-1R) ¢ ndng d6 10°mM
trong 24 gid 1am ddi chimg duong (PC(+)). Sau
d6, cac té bao duoc G véi AP hodc khong (BC
@) duoc u ké tiép v6i SP & ndng d6 10 mM
hodc véi dich chiét Ho tiéu & céc ndng do 10,
20, 30 va 40 pg/ml (dugc liéu kho/dung moi)
trong 24 gid (xem md ta cidc phuong thic thi
nghiém & Hinh 4). Dich té bao thu duge sau d6
duoc phan tich bing ELISA dé danh gid kha
ning sinh IFN-y. Két qua trén hinh 4 cho thiy,
viéc bd sung SP 13 rang 1am ting sinh IFN-y tir
116 pg/ml (BC (-) 1én 644 pg/ml (DC (v); tuy
vdy, nong d6 IFN-y giam rd rét khi dich nudi
dugc bd sung chit e ché NK-1R 1a aprepitant
(AP). Nong d6 IFN-y liic nay giam chi con 276
pg/ml. Viéc bd sung dich chiét Ho tiéu vao té
bao lympho khi ving mit SP khong lam ting
dang ké su tiét IFN-y so véi dbi ching (BC ()
¢6 thé dugc giai thich do sy biéu hién yéu cua
NK-1R & dong té bao nay khi thiéu ving phdi
tir. Piéu nay dong thoi khing dinh sy ting giam

ndng d6 IFN-y dugc tiét ra trong phép thir duogc
thiét 1ap chu yéu duoc diéu hoa qua NK-1R.
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Hinh 4. Sy @c ché sinh IFN-y cua dich chiét Ho tiéu
téc dong qua thy thé NK-1R ¢ té bao lympho chuot
nudi cay invitro. PC (-)= Té bao khong dwge xir Iy,
DC (+)= Dich # bao duoc bé sung SP (100 mM)
AP = aprepztant (chdt trc ché NK- IR) dugc b6 sung ¢ nong
ds 10°mM, SP = vubvmme P (phoz tur ddac hiéu NK- ]R)
duwoc b6 sung o nong do 10*mM, dich chiét=dich chiét

methanol Ho tiéu ¢ nong do khdc nhau (10 — 40 pg/mi).

Tuy vdy, khi cdc t& bao lympho dong thoi
duoc xir Iy voi phdi tir SP va i voi ndng do ting
dan cua dich chiét Ho tiéu tir 0 (PC ) 1én 10,
20, 30 va 40 g/ml thi lugng IFN- y sinh ra giam
13 rét twong Ung tir 644 xubng 496, 451, 361 va
306 pg/ml. Tir két qua nay, c6 thé xéc dinh dich
chiét Ho tiéu c6 kha ning trc ché qua trinh hoat
dong ctia NK-1R. Vi capsaicin dugc cho c¢6 thé
thiic day hoat dong cua thu thé NK-1R do kich
thich san sinh SP thong qua hoat héa con duong
truyén tin cta thu thé TRPV1 [4], nhung trong
nghién ctru nay dich chiét Ho tiéu @rc ché manh
hoat dong cia NK-1R cho théy hoat dong tic
ché thu thé NK-1R c6 thé khong lién quan dén
capsaicin thong qua con duong TRPVI. Ddng
thoi, két qua nghién ctru cho théy, c6 1€ trong
dich chiét H) tiéu da chira hop chat nao d6 wc
ché manh hoat dong cua thu thé NK-1R theo co
ché dbi khéng (antagonist). Pé xdc dinh ban
chét héa hoc thanh phan déi khéng thy thé NK-
IR & Hb tiéu (Piper nigrum L.) cAn c6 nhiing
nghién ciru bd sung.
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4. Két luan

Ching t6i d thiét 1ap dwoc mé hinh dénh
gid kha nang tuong tic ciia cic dich chiét duoc
lidu voi thy thé NK-1R trén t& bao lympho
chudt nudi céy invitro thong qua do kha nang
sinh IFN-y duoc kich thich bédi phéi tir dac hiéu
thu thé 1a SP (substance P). Su sinh IFN-vy trong
té bao lympho chudt khi dugc kich thich boi SP
chu yéu l1a do hoat dong truyén tin hi€u cua thu
thé NK-1R. Dich chiét dugc liéu tir ciy HO tiéu
(Piper nigrum L) Uc ché manh hoat dong cua
NK-1R dugc hoat héa bdi SP cho thdy nhiéu
kha nang dugc li€u nay chua dugc chét tic
dong 1én thy thé NK-1R theo co ché ddi khéng.
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Methanolic Extracts of Pepper (Piper nigrum L.) Inhibits
Substance P-Induced Activation of Neurokinin 1 Receptor
(NK-1R) in Murine Lymphocytes
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Abstract: In this study, we demonstrated Subtance P (SP) induced the release of interferon-
gamma (IFN-y) from murine lymphocytes under invitro conditions. Moreover, SP stimulated the
expression of neurokinin-1 receptor (NK-1R) on lymphocytes. Methanolic extracts derived from
pepper (Piper nigrum L.) seeds inhibited potently SP-induced activity of NK-1R suggested that these
receptors might be the target sites for certain constitutents of pepper extracts, though may not associate
with capsaicin via TRPV1 pathway. What constituents in pepper extracts that might provoke
antagonistic activity of on NK-1R may be another topic for further pharmacological studies of Piper

nigrum L.

Keywords: Neurokinin-1 Receptor, Substance P, Capsaicin, Pepper (Piper nigrum L.), Antagonist.



