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Tém tit:

Nghién ctru nay nhim danh gia tic dung chong viém ciia ethyl-p-methoxycinamate
(EPMC) va EPMC dang nano (EPMC-nano) dwoc bao ché tir than ré ciy dia lién
(Kaempferia galanga L.) trén md hinh thue nghiém. EPMC dwgc phén lap tir than ré
dia lién véi d6 tinh khiét >97% va bao ché thanh hé s¢i nano bing ky thuit kéo soi
dién sir dung polyme chitosan/polyethylene glycol/polylactic acid. Tac dung chdng
viém dwogc danh gia thong qua thir nghiém ddc tinh cap dwong udng, md hinh viém
mang bung cip do carrageenan, mé hinh viém man gy u hat biang ciy vién bong va
thir nghiém t&c ché bién tinh protein (BSA) in vitro. Két qua cho thiy, EPMC va
EPMC-nano khong giy tir vong hodc dau hiéu doc tinh dang ké & liéu t6i 5.000 mg/kg.
Trén mé hinh viém cidp, EPMC va EPMC-nano liéu 200 mg/kg lam giam dang ké
tong so bach ciu (38,49 va 38,68%), bach cau trung tinh (36,48 va 38,63%) va nong
do protein trong dich ri viem so véi 16 chirng (p<0,05). Trén moé hinh viém man, ca
hai ché pham déu lam giam khoi lwong u hat, trong d6 EPMC 200 mg/kg va EPMC-
nano 200 mg/kg cho hiéu qua e ché ré rét. Trong thir nghiém in vitro, EPMC va
EPMC-nano thé hién kha niing e ché bién tinh protein véi gia tri ICso 1in lwot 13
40,35 va 49,03 png/ml. Két qua cho thay, EPMC va EPMC-nano c6 tic dung chdng
viém cAp va man tinh, tuy nhién EPMC-nano chwa cho thiy wu thé ré rét so véi
EPMC dang tu do trong cac mo hinh danh gia hién tai.

Tir khéa: chong viém, ethyl-p-methoxycinnamate, ethyl-p-methoxycinnamate-nano,
Kaempferia galanga L., kéo s¢i di€n, viem thuc nghiém.
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Abstract:

This study aimed to evaluate the anti-inflammatory effects of ethyl-p-
methoxycinnamate (EPMC) and its nanoformulation (EPMC-nano), prepared from
the rhizomes of Kaempferia galanga L., using experimental inflammatory models.
EPMC was isolated from K. galanga rhizomes with a purity of >97% and formulated
into nanofibers by electrospinning using a chitosan/polyethylene glycol/polylactic
acid polymer matrix. Anti-inflammatory activity was assessed through an acute oral
toxicity test, carrageenan-induced acute peritonitis model, cotton pellet-induced
chronic granuloma model, and an in vitro bovine serum albumin (BSA) protein
denaturation inhibition assay. The results showed that neither EPMC nor EPMC-
nano caused mortality or significant signs of toxicity at doses up to 5,000 mg/kg. In
the acute inflammation model, EPMC and EPMC-nano at 200 mg/kg significantly
reduced total leukocyte counts (38.49 and 38.68%, respectively), neutrophil counts
(36.48 and 38.63%, respectively), and protein concentration in inflammatory
exudates compared with the control group (p<0.05). In the chronic inflammation
model, both formulations reduced granuloma mass, with EPMC 200 mg/kg and
EPMC-nano 200 mg/kg showing marked inhibitory effects. In the in vitro assay,
EPMC and EPMC-nano inhibited protein denaturation with ICso values of 40.35 and
49.03 ng/ml, respectively. These findings demonstrate that both EPMC and EPMC-
nano exhibit anti-inflammatory effects in acute and chronic inflammation models;
however, EPMC-nano did not show a clear advantage over free EPMC under the
current experimental conditions.

Keywords: anti-inflammatory, electrospinning, ethyl-p-methoxycinnamate, ethyl-p-
methoxycinnamate-nano, experimental inflammation, Kaempferia galanga L..
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1. Dit vin dé

Viém 1a phan tng sinh hoc ciia co thé trudc cc tac nhan gay ton thuong nhu nhiém
khuan, chin thuong, tac nhan hoda hoc hodc stress oxy hoa, nham loai bé tic nhan gay hai
va khoi dong qua trinh stra chita mé [1]. Tuy nhién, khi phan tng viém hoic bi rdi loan
diéu hoa, qua trinh nay c6 thé dan dén ton thuong mo kéo dai, lam chdm qua trinh hoi phuc
va gop phan vao co ché bénh sinh cta nhiéu bénh 1y man tinh [2, 3]. Hién nay, cac thudc
chdng viém tong hop nhu corticosteroid va thue khang viém khong steroid (NSAIDs) tuy
c¢6 hiéu qua diéu tri tot nhung viéc st dung kéo dai thuong di kém nguy co xuat hién nhiéu
tac dung khong mong mudn [2, 4]. Vi vay, xu huéng tim kiém cac hoat chat chong viém
c6 ngudn gdc tu nhién, hiéu qua cao va an toan hon dang ngay cang dugc quan tim.

Trong sb cac hop chét tu nhién tiém ning, ethyl-p-methoxycinnamate (EPMC) 1a
mot hop chat phenylpropanoid dugc ghi nhan c6 hoat tinh chdng viém [5]. Cac nghién ciru
cho thay, EPMC c6 kha nang e ché cac cytokine tién viém nhu interleukin-1 (IL-1) va
tumor necrosis factor-alpha (TNF-a), dong thoi lam giam san xuat nitric oxide (NO) [6].
Nghién ctru ciia L.P. Dwita va cs (2021) [7] cho thdy, EPMC c6 kha nang tac dong 1én con
duong lipoxygenase (LOX), lam giam ndng do leukotriene B4 (LTB4). Mot nghién ctru
khac ghi nhan EPMC c¢6 kha ning tng dung trong diéu tri cac tinh trang viém c6 lién quan
dén tang sinh mach bat thuong [6]. Mac du EPMC cho théy nhiéu tiém nang sinh hoc, viéc
ung dung hoat chat nay van con bi han ché do dic tinh kém tan trong nudc, do 6n dinh
chua cao va kha ning hap thu sinh hoc han ché. Trong bdi canh d6, cong nghé nano dugc
xem 13 mot giai phap day trién vong nham cai thién do hoa tan, ting dién tich tiép xuc, toi
vu hoa kha ning giai phong dugc chit va nang cao hiéu qua sinh hoc ctia hoat chat.

Mot trong nhitng ky thuat noi bat trong linh vuc bao ché nano hién nay la kéo soi
dién. Phuong phap nay sir dung dién truong cudng do cao dé tao ra cac soi polymer c6
kich thudc tir micro dén nanomet [8]. Nho dién tich bé mat riéng 16n, d6 x0p cao, kha ning
mo phong cAu tric nén ngoai bao va d& diéu chinh hinh thai soi, vat liéu nano tao béng kéo
soi dién c6 tiém nang cai thi¢n kha nang mang tai, bdo v¢ va phan phéi duoc chat [8, 9].
Trong linh vuc y sinh va dugc hoc, cong ngh¢ kéo soi dién da dugc ting dung rong rai
trong phat trién hé dan thudc, bang vét thuong, vat li¢u tai tao mo va cac h¢ giai phong
thudc tai chd [10, 11]. Pic biét, nhiéu nghién ctru gan ddy cho thiy, soi nano kéo dién c6
thé dugc sir dung dé mang cac hoat chit khang viém hodc hop chéit c6 ngudn gbc tu nhién.
Phuong phap nay gitp duy tri giai phong hoat chat tai vi tri ton thwong, hd trg kiém soat
phan tng viém va thiic diy qué trinh lién thuong [12-14].

Nhiéu nghién ctru dd ching minh EPMC c6 ham luong cao trong ciy dia lién [6,
15, 16]. Tuy nhién, cac nghién ctru hién nay chi yéu tip trung vao phan lap, dinh lugng va
danh gié hoat tinh sinh hoc cuia EPMC & dang tu do. Trong khi do, cac nghién ctru stir dung
phuong phap kéo soi dién dé cai thién kha ning phan phdi va phat huy tac dung chng
viém ciia EPMC con han ché. Bén canh do, chua c6 nhiéu nghién ctru danh gia tac dung
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chéng viém ctia EPMC nano dugc bao ché tir than ré cay dia lién trén mo hinh thyre nghiém.
Diy 1a khoang tréng nghién ctru quan trong can dwgc 1am rd nhim cung cap co s& khoa
hoc cho viéc phat trién cac ché pham chéng viém c6 ngudn gdc duoc lidu véi hidu qua cao,
d6 an toan phu hop va dép tng xu hudng bao ché hién dai.

2. Vit liéu, dbi twong va phwong phap nghién ciu
2.1. Vat liéu

Ethyl-p-methoxycinnamate (EPMC) duoc chiét xuét tir than ré cay dia lién bang
dung méi ethanol 96%, phuong phéap siéu 4m. Sau d6 phan 1ap thu EPMC db tinh khiét
>97%. Cac soi nano CS/PEG/PLA/EPMC dugc tao ra bang phuong phap kéo soi dién tir
cac polyme bao gdm chitosan (CS), polyetylen glycol (PEG) va axit polylactic (PLA) dugc
tai 15% EPMC [17].

2.2. Poi twong

Chudt nhat trang chung Swiss, ca 2 giéng, khoé manh, trong luong 18-22 g do Vién
Vé sinh dich t& Trung wong cung cip. Pong vat dugc nudi tir 7 ngay trudce khi nghién ciu
va trong sudt thoi gian nghién cru bang thirc an chuan, nudc udng ty do tai phong thi
nghi¢m.

TAt ca céc quy trinh thyc nghiém trén dong vat duoc tién hanh theo céc nguyén tac
dao durc trong nghién ciru y sinh hoc va tuan thi huéng dan chim soc, str dung dong vat
thi nghiém nham giam thiéu dau dén va sé luong dong vat st dung trong nghién ciru.
Nghién ctru duogc tién hanh tai Truong Pai hoc Y Dugc, Pai hoc Quéc gia Ha Noi trong
thoi gian tir thang 1/2026 dén thang 5/2026.

2.3. Phwong phap nghién ciru
2.3.1. Phuong phdp danh gid déc tinh cap

Thir nghiém doc tinh cp duong udng dugce tién hanh theo huéng dan cia OECD
423 [18]. Nghién ctru cia M.I. Umar va cs (2012) [19] d4 cho thay, EPMC & liéu 2.000
mg/kg khong gy doc tinh dang ké trén chudt cong. Chinh vi vdy, nghién ctu lya chon
muc lidu khoi dau dé thir doc tinh cap duong udng cia EPMC va EPMC-nano 1a 2.000
mg/kg.

Chudt nhét tréng khoé manh duoc nhin doi it nhat 4 tiéng trudce khi thi nghiém. Vao
ngay thi nghiém, EPMC va EPMC-nano dugc chuén bi trong dung moi CMC 0,5%. Chudt
duoc chia 1am 2 nhém, mdi nhém 6 chudt dugc cho uéng EPMC hoac EPMC-nano véi
lidu duy nhat 2.000 mg/kg véi thé tich 10 ml/kg. Néu cé chudt chét trong vong 48 gio thi
tién hanh giam liéu thir xuéng 300 mg/kg, 50 mg/kg, 5 mg/kg cho dén khi khong quan sat
thay chudt chét. Néu ¢ murc liéu 2.000 mg/kg chudt van khong chét va khong c6 dau hiéu
doc tinh dang ké thi ting murc licu thir 1én 5.000 mg/kg. Pong vat duoc quan sat lién tuc
trong 4 gid du tién va hang ngdy trong 14 ngay dé xac dinh du hiéu doc tinh va tir vong.
Can ning duoc ghi lai vao cac ngay 0, 7 va 14. Vao cudi thoi gian quan sat, tat ca dong vt
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déu dugc giy tir vong, md va quan sat dai thé cac co quan. Cac dau hiéu 1am sang bat
thudng duge theo ddi bao gdm: run, co giat, 1o o, mét phdi hop van dong, kho tho, ting
tiét nude bot, tiéu chay, hon mé, giam hoat dong, mau sic da, mat.

2.3.2. Nghién ciru téc dung chong viém in vitro EPMC

Hoat tinh chéng viém in vitro cia EPMC duoc danh gia dia trén kha ning Gc ché
bién tinh albumin huyét thanh bo (BSA) dudi tac dong ctia nhiét [20]. Su bién tinh protein
¢6 lién quan dén qua trinh viém, do d6 cac chat c6 kha ning ngin can hién trong nay dugc
xem la c6 tiém nang chéng viém. Mire d6 tre ché duoc xac dinh thong qua su giam do duc
ctia dung dich so voi miu ddi chimg. Hon hop phan tmg bao gdm cac nong do khac nhau
(6,25; 12,5; 25; 50; 100 va 200 pg/ml) cua thudc thir hodc thudc tham chiéu diclofenac
dugc pha trong dém TBS 1 X pH 6,5 tir dung dich gbc 2 mg/ml hoa tan trong DMSO. Sau
d6 500 pl mau dugc pha v61 4,5 ml dung dich 0,2% BSA. Poi chirng am st dung BSA pha
trong dém TBS. Hon hop phan tmg duoc i & 37°C trong 20 phit va nhiét do duoc ting 1én
dé gitr cac miu & 70°C trong 5 phut. Sau khi 1am ngudi, do duc dugc do & budce séng 660
nm bang méay quang ph6 UV-vis (Shimadzu Double Beam UV-2600, Nhat Ban). Phan trim
trc ché bién tinh BSA dugc tinh nhu sau:

Phan tram trc ché (%) = (OD chimg - OD thtr)/OD chimg x 100%.

Pong thoi, cao chiét va diclofenac ciing duoc xac dinh gia tri ICso dwa vao phuong
trinh hdi quy tuyén tinh.

2.3.3. Phirong phdp gdy viém mang bung cdp do carrageenan

Chudt nhat tréng khoé manh dugc chia ngau nhién thanh 6 16 thi nghiém (n=8): 16
1 (d6i chimg: nude cat 10 ml/kg), 16 2 (diclofenac 30 mg/kg/ngay), 16 3 (EPMC liéu 100
mg/kg/ngay), 16 4 (EPMC liéu 200 mg/kg), 16 5 (EPMC-nano liéu 100 mg/kg) va 16 6
(EPMC-nano liéu 200 mg/kg/ngay). Pong vat duoc cho udng thudc lién tuc trong 5 ngay.
Vao ngay tht 5, sau 1 gio udng lidu cudi cing, chudt duoc giy viém mang bung cip bang
cach tiém dung dich carrageenan (1%, 0,25 ml mdi con) vao khoang mang bung [21]. Sau
4 gio tiém carrageenan, dong vat duoc gy mé va 2 ml nuéc mudi sinh 1y duoc tiém vao
khoang mang bung. Ngay lap tirc, dich phtic mac dugc thu thap va ly tam (3.000 vong/phut
trong 5 phat) & 25°C. Phan dich ndi duge tach ra dé dinh lugng néng do protein va phan
can dugc dung dé dém sb luong bach cau, bach cau trung tinh va bach cau lympho.

Ty 1€ trc ché bach cau (%) = (Bach cAu nhém chiing - Bach cAu nhom diéu tri)/Bach
cAu nhém ching x 100%

Ty 1é wre ché protein (%) = (Protein nhém chimg - Protein nhom diéu tri)/Protein
nhom ching x 100%

2.3.4. Phirong phdp gay viém man tinh do u hat bang cdch cdy vién béng
Chu6t nhit tring khoé manh duoc chia ngiu nhién thanh 6 16 thi nghiém (n=8): 16

1 (d6i chimg: nudc cat 10 ml/kg), 16 2 (methyl prednisolon 10 mg/kg/ngay), 16 3 (EPMC

5



DOI: 10.31276/VJST.2026.4019 Khoa hoc tw nhién | Khoa hoc nano,

Khoa hoc y - dwoc | Duoc hoc
lidu 100 mg/kg/ngay), 16 4 (EPMC liéu 200 mg/kg), 16 5 (EPMC-nano liéu 100 mg/kg) va
16 6 (EPMC-nano liéu 200 mg/kg/ngdy). Vao ngay dau tién, dong vat duoc gy mé bang
ether. Sau khi tia 1ong va sat khuan ving lung, vién bong v trung c6 khdi luong 10£1 mg
mdi vién duoc cay dudi da & trén ving lung chudt [22]. Chudt ciia mdi 16 dugc diéu tri
bang duong udng mbi ngay mot 1an trong 10 ngay lién tuc. Vao ngay thr 10, tit ca chudt
déu duoc gy mé va boc tach khdi u hat cta vién bong. Khéi luong vién bong chira u hat
wdt duge 14y ra va cn sau d6 say kho trong 24 gid & 60°C trong ti sy dén khdi luong
khong doi. Cubi cung, khdi lrgng vién bong kho duge can lai. Khéi lwong cua u hat hinh
thanh duoc tinh bang chénh 1éch trong lwong giita vién bong kho va vién bong trude khi
dua vao. Ty 1é phan trim Gc ché hinh thanh u hat duoc tinh theo cong thirc sau.

Ty 16 trc ché (%) = (Trong lugng u hat nhom chimg - Trong luong u hat nhém diéu
tr1)/Trong lugng u hat nhom chiung x 100%

2.4. Xir Iy 56 ligu

Céc sb liéu nghién ctru dugc biéu dién dudi dang X +SD hodc %. Cac sb liéu dugc
xtr 1y thong ké theo thuat toan thong ké ANOVA-Oneway va hau kiém Tukey hoidc Game-
Howell dé so sanh su khac biét trung binh gitta cdc nhom. Su khéc biét c6 y nghia thong
ké khi p<0,05.

3. Két qua va ban luan

3.1. Két qua dpc tinh cip

Két qua thir nghiém so bo & mirc lidu 2.000 mg/kg & ca nhém chudt ubng EPMC va
EPMC-nano déu khong quan sat thdy dau hiéu tir vong hodc c6 doc tinh cip dang ké nao
trong vong 48 gio dau. Sau d6, nhom chudt méi duge dung thude voi muc lidu cao hon 1a
5.000 mg/kg duy nhit ¢ ca 2 nhém EPMC va EPMC-nano tuong tu cling khong quan sat
thiy dau hiéu tir vong va cac dau hiéu doc tinh cap dang ké trong vong 14 ngay theo doi.
Céc hién tugng quan sat dugc thé hién trong bang 1.

Bang 1. Két qua thir dc tinh cap cia EPMC va EPMC-nano.

Lo S6 lwgng chudt (n) Ty 18 tir vong (%) Céac dau hi¢u bat thwong
EPMC 2.000 mg/kg 6 0 Khong

2/6 con phan mém tiéu
EPMC 5.000 mg/k 6 0 a2

¢ mg/kg chay nhe trong 24 gio dau

EPMC-nano 2.000 mg/kg 6 0 Khong

2/6 con phan mém tié
EPMC-nano 5.000 mgkg 6 0 eon prlan fmem teu

chay nhe trong 24 gio dau
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Cin ning (g)
— — ~ ~ w w
] n —} h < n

n
L

EPMC 2000 mg/kg EPMC 5000 mg/kg EPMC- nano 2000 mg/kg EPMC- nano 5000 mg/kg

B 0ngay B 7 ngay 14 ngay

Hinh 1. Sy thay doi cin niing ciia chudt trong qua trinh theo déi.

Ngoai ra, EPMC va EPMC-nano ciing khong anh huéng dén su thay doi can ning
sau 14 ngdy theo ddi. Can ning cta chudt van ting déu sau 7 va 14 ngay theo ddi (hinh 1).
EPMC va EPMC-nano ¢ cac muc lidu 2.000 va 5.000 mg/kg déu khong gay tir vong cho
chudt cling nhu cac dau hiéu doc tinh cap dang ké theo duong udng trén chudt nhat. Sau
khi két thiic thi nghiém, tit ca dong vat déu dugc giy tir vong va mo quan sat cac co quan
dai thé dé xac dinh cac dau hiéu bat thuong. Két qua cho thiy, khong c6 dau hiéu bat
thuong nao dugc quan sat & nhém dong vat dung thubc. Nhu vay, co thé uéc tinh LDso cta
EPMC va EPMC-nano déu 16n hon 5.000 mg/kg. Theo phan loai cua Hé théng hai hoa
toan cau vé phan loai va ghi nhan hoa chat (Globally Harmonised System of Classification
and Labelling of Chemicals - GHS), EPMC va EPMC-nano thudc phan nhom chat rat it
gy doc [23]. Két qua nay phu hop voi mot sb nghién ctru doc tinh cua chiét xuat dia lién
cling nhu EPMC déu cho thay hop chét nay rat it doc trén thyc nghiém. Nghién ctru cta
M.I. Umar va cs (2012) [19] cho thay, cao chiét tho (ether, chloroform, methanol, nudc)
dugc dung lidu gidi han 5.000 mg/kg; EPMC tinh khiét dung lidu giéi han 2.000
mg/kg dudng udng khong gay tir vong, khong ghi nhan dau hiéu ddc tinh trén chudt céng
trong 14 ngay theo ddi. Nhu vay, LDso cta cao chiét dia lién >5.000 mg/kg va LDso cla
EPMC >5.000 mg/kg.

3.2. Tic dung chéng viém in vitro

Két qua danh gia kha nang (rc ché bién tinh protein BSA cho thay, ca diclofenac,
EPMC va EPMC-nano déu thé hién hoat tinh chéng viém. Phan tram tc ché phu thude vao
ndng do, voi xu hudng ting dan khi ndng do ting tir 6,25 dén 200 pg/ml. Phan tich hdi quy
tuyén tinh gitra log néng do va ty I¢ uc ché cho hé s6 tuong quan cao (R*=0,9544-0,9618,
hinh 2). Gia tri ICso ctia diclofenac, EPMC va EPMC-nano lan luot 14 35,35; 40,35 va 49,03
ng/ml. Két qua cho thay, diclofenac c6 hoat tinh manh nhat, tiép theo 1a EPMC, trong khi
EPMC-nano c6 hoat tinh thdp hon trong mé hinh in vitro nay. Trong cac nghién ciru trude
day, EPMC van cho thay hoat tinh chdng viém dang ké trén mé hinh tc ché bién tinh
protein BSA. Sarmoko va cs (2026) [24] ghi nhan ICso cua EPMC 1a 170,02 pg/ml, tuong
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duong véi diclofenac (165,05 pg/ml). Trong khi do, I. Komala va cs (2018) [25] ghi nhan
EPMC thé hién hoat tinh chéng viém trong dai néng d6 0,1-100 pg/ml, véi ty 18 e ché
tang tir 32,9 1én 51,6%. Nghién ctru ndy cho rang nhom chirc ethyl ester, nhom methoxy &
vi tri para va d6 dai chudi ester dong vai tro quan trong ddi véi hoat tinh chdng viém cia
hop chat. Mot nghién ctru khac bao cdo EPMC c¢6 hoat tinh rat manh véi ICso dat
5,306+5,028 pg/ml, trong do ty 18 tre ché tang tir 20,19% & noéng do 3 pg/ml 1én 61,29% &
5,5 ug/ml [26]. Hoat tinh nay manh hon dang ké so v&i két qua nghién ctru hién tai, c6 thé
lién quan dén su khac biét vé diéu kién thi nghi¢m, dac biét 1a néng do BSA str dung chi
0,1%, lam thay d6i mutc d6 nhay ctia phép thir. Nhimg khac biét gita cac nghién ciru cho
thy, hoat tinh chdng viém in vitro cia EPMC phu thudc déng ké vao diéu kién thir nghiém,
bao gdm ndng dd protein, thoi gian @ va diéu kién phan tng.
Diclofenac EPMC EMPC - nano

100 90

¥=39.671x - 11.428

4 | R: = 09544 o 801 y=40.086x 14373 80 { y=41.285-19.791 °
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60 - 2 ! 60
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Hinh 2. D6 thi tuyén tinh ciia nong dd va ty 1 \rc ché bién tinh BSA.

3.3. Tdc dung chéng viém cip ciia EPMC va EPMC-nano trén mé hinh viém
mang bung cip do carrageenan

Két qua trén mo hinh viém mang bung cap do carrageenan cho thdy, EPMC va
EPMC-nano déu c6 tac dung chéng viém rd rét thong qua kha ning trc ché sy xAm nhap
clia té bao viém va lam giam muc do thoat protein vao dich ri viém (bang 2, hinh 3). So
v6i 16 ching, EPMC 6 liéu 100 va 200 mg/kg 1am giam tong sb bach cau lan luot 21,36%
(p<0,01) va 38,49% (p<0,01), trong khi EPMC-nano & cting mtc liéu cho hiéu qua tuong
g 1a 21,74% (p<0,01) va 38,68% (p<0,01) (bang 2). O liéu 200 mg/kg, ca EPMC va
EPMC-nano déu lam giam dang ké sb luong bach cau trung tinh, véi ty 1€ e ché 1an luot
dat 36,48% (p<0,01) va 38,63% (p<0,01), gan twong duong diclofenac 30 mg/kg v4i mirc
trc ché 37,55% (p<0,001), cho thay kha ning kiém soét hiéu qua pha viém cép lién quan
dén su huy dong bach cau da nhan trung tinh. Dong thoi, s6 luong bach cau lympho ciing
giam 1o rét & nhom EPMC 200 mg/kg (33,77%; p<0,01) va EPMC-nano 200 mg/kg
(30,95%; p<0,01) (bang 2).
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Bang 2. Anh hwéng ciia EPMC va EPMC-nano Ién s6 lwong bach céu trong dich ri
viém.

i . i . (y , h;( B h A 0/ , h/\
" " Tong bach cau % trc ché  Bach cau trung o e c} ¢ ach cad o e CA ¢
Lo chuot S I\ , 5 bach cau lympho bach cau
(x10°/ml) bach cau tinh (x10°/ml) i p
trung tinh (x10°/ml) lympho
1. Chung 15,59+2.,76 - 4,66+1,02 - 9,24+1,50
2- D 1 f 30 sokok sokok sokok
1clotenac 7.26+1,51 53,43 2,9140,82 37,55 3,89+0,64 57,90
mg/kg
3. EPMC 100 12.2642,15" 21,36 3,7440,43 19,74 7824197 1537
mg/kg
4. EPMC 200 o - -
9,59 + 1,08 38,49 2,96+0,54 36,48 6,12+0,85 33,77
mg/kg
. EPMC- -
5 C-nano 12.2041,12 21,74 3,80+0,57 18,45 7,58+0,89 17,97
100 mg/kg
6. EPMC' *k *k *k
A0 650,657 38,68 2,86+0,39 38,63 6,3840,57" 30,95
200 mg/kg
P(ANOVA) <0,001 <0,001 <0,001

So sanh trung binh cac 16 bang test One-way ANOVA va hau kiém bang Tukey hodc Games-Howell,
*: p<0,05 so vdi 16 chirng; **: p<0,01 so véi 16 chirng; ***: p<0,001 so vd&i 16 chirng; #: p<0,05 so vdi
16 3; 2: p<0,05 so v&i 16 5.

Két qua hinh 3 cho thay, diclofenac 30 mg/kg c6 tac dung 1am giam ndng do protein
trong dich tiét khoang mang bung ctia chudt nhit 31,76% so vé6i 16 ching. EPMC va
EPMC-nano thé hién tac dung chong viém rd thong qua lam giam nong do protein trong
dich tiét. EPMC va EPMC-nano liéu cao 200 mg/kg thé hién rd tac dung trc ché protein
trong dich ri viém so véi licu 100 mg/kg twong tng. Ty 18 (rc ché protein ctia EPMC va
EPMC-nano tuong ung 1a 38,2 va 30,47% so voi 16 ching. O cac muc liéu tuong tng,
chua thay sy khac biét rd rét gitta EPMC va EPMC-nano trong viéc tc ché protein trong
dich ri viém ¢ mo hinh viém mang bung cp.

3,0 q

38,20
i 40
25 1 /\
31,76 35
,—l \ > 30,47
5 2,0 1 / \“ 47 ad 30
BD 274 — 3
E o\ , e
- \ ko I i 2
2 151 I \ / I I e
e e / =
e 5
= \ / 20
< 54
=
e 1,0 4 16,74 15
) \74
)
Z.
10
0,5 4
0,0 0
Chimg Diclofenac EMPC 100 EPMC200 EPMC-nano  EPMC-nano
30 mg/kg mg/kg mg/kg 100 mg/kg 200 mg/kg
Nong d§ protein (mg/mL)  —@— % irc ché
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Hinh 3. Anh hwéng ciia EPMC va EPMC-nano 1én nong dd protein trong dich ri viém.
So sanh trung binh cac 16 bang test One-way ANOVA va hau kiém bang Tukey, *: p<0,05
so v&i 16 chirng; ™: p<0,01 so va&i 16 chirng; ™ : p<0,001 so véi 16 chirng.

Nghién ctru ciia M.I. Umar va cs (2012) [19] di cho thiy, EPMC tc ché phu chan
chudt do carrageenan gy ra phu thudc vao lidu luong véi ndng do e ché phu tdi thiéu 13
100 mg/kg, dat dugc e ché 13,3%. M6 hinh viém phtc mac do carrageenan giy ra 1a mot
trong nhitng mé hinh duoc s dung rong rai dé danh gia hoat dong chdéng viém cap tinh
ciia mot s hop chit tir nhién va téng hop. Carrageenan 1a mot tic nhan khong co tinh
khang nguyén va c6 thé tai tao. Viém do carrageenan giy ra dugc bat dau bang cach kich
hoat phospholipase Az, ddn dén gidn mach, ting tinh thAm mach méu va giai phong cac
chat trung gian giai doan dau nhu histamin va serotonin, tao thanh phan ung tiét dich ban
dau. Giai doan muodn, xay ra khoang 3 gio sau khi tiém, chu yéu ting tong hop
prostaglandin thong qua hoat hoa cyclooxygenase [27]. Do d6, m6 hinh nay nhay cam véi
chat trc ché cyclooxygenase va chat ¢ ché tong hop prostaglandin. Két qua cua nghién
ctru nay cho thay, EPMC va EPMC-nano c6 tac dung chdng viém cap tinh trén mé hinh
viém phuic mac do carrageenan gay ra & chudt, dac biét 1a & liéu cao hon 13 200 mg/kg, tac
dung nay thé hién rd thong qua lam giam s luong bach cau ciing nhu ndng do protein
trong dich mang bung. Két qua nay goi y rang, EPMC c6 thé c6 tac dung chéng viém thong
qua co ché giam tong hop prostaglandin.

3.4. Tdc dung chong viéem man ciia EPMC va EPMC-nano trén mé hinh gdy u
hat bang bong

Két qua trén mo hinh gy u hat bang bong cho thdy, EPMC va EPMC-nano déu c6
tac dung chong viém man thong qua lam giam khdi luong u bong udt va u bong kho (bang
3, hinh 4). Methyl prednisolon liéu 10 mg/kg c6 tac dung 1am giam rd rét khoi luong u hat
bong w6t va kho véi ty 18 e ché 1a 37,85 va 18,93% so véi 16 chung (p<0,01 va p<0,001,
bang 3). EPMC va EPMC-nano cac liéu c6 tac dung chéng viém thong qua giam khoi
luong u bong udt va kho so véi 16 chimg. Trong d6, EPMC liéu 200 mg/kg va EPMC-nano
liéu 200 mg/kg thé hién tac dung (e ché viém rd rét so véi 16 chimg (p<0,05) thong qua
viéc giam ca khéi lugng u hat bong wét va sau khi sdy kho. Chua thay sy khac biét giira
EPMC va EPMC-nano & cac murc liéu tuong (mg trong viéc 1am giam khdi luong u bong
trén mo hinh viém man.

Bang 3. Anh huéng ciia EPMC va EPMC-nano 1én khéi lwong u bong.

Lo Khdi lwgng u % e ché Khdi lrgng u % e ché
bong wét (mg) bong wét bong khé (mg) bong kho
Chiing 134,02+19,31 - 30,42+2,66 -
X;gl prednisolon 10 ¢5 19,9 g 37,85 24,66+2,36™ 18,93
EPMC 100 mg/kg 112,50+11,06 16,06 26,49+2.39" 12,92
EPMC 200 mg/kg 106,56+9,60" 20,49 25,31+£2,02™ 16,80
EPMC-nano 100 mg/kg 113,21+£7,15 15,53 26,71+£2,33" 12,20
EPMC-nano 200 mg/kg 105,84+8,46" 21,03 26,41+1,89" 13,18
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p(ANOVA) <0,001 <0,001
So sanh trung binh cac 16 bang test One-way ANOVA va hau kiém bang Tukey hodc Games-
Howell, *: p<0,05 so véi 16 chirng; **: p<0,01 so vd&i |6 chitng; *: p<0,001 so v&i 16 chirng.

Két qua & hinh 4 cho thiy, methyl prednisolon liéu 10 mg/kg lam giam rd rét khdi
lugng u hat khoang 28,21% so véi 16 ching (p<0,001). EPMC va EPMC-nano ¢ c4 hai
mirc lidu déu c6 xu hudng wc ché sy hinh thanh u hat so véi 16 chiing. Trong d6, EPMC
200 mg/kg va EPMC-nano 200 mg/kg cho hiéu qua rd rét hon, véi ty 18 tre ché 1an luot dat
25,02 (p<0,01) va 19,64% (p<0,05), cao hon so v&i cac mic lidu 100 mg/kg (hinh 4). M6
hinh viém u hat béng cach céy vién bong dudi da la mot mo hinh dugc stir dung rong rai dé
danh gia hoat dong chéng viém man tinh cua cac hop chét tu nhién. N6 dugc thé hién béng
su thAm nhiém bach cau don nhan, tdng sinh nguyén bao sg¢1, hinh thanh mach va tiét dich,
dan dén hinh thanh mé u hat. Trong luong wét va khé cua vién bong co lién quan dén su
hinh thanh mé6 hat va u hat tuong ung. Corticosteroid trc ché tinh trang viém trong giai
doan tang sinh [28, 29]. Két qua cho thiy, chéng viém man ctia EPMC va EPMC-nano c6
xu huéng phuy thudc licu. EPMC va EPMC-nano & liéu 200 mg/kg c6 tac dung trc ché hinh
thanh u hat cao hon so véi liéu 100 mg/kg. Piéu nay cho thiy rang EPMC c6 thé tac dong
dén cac con duong lién quan dén viéc duy tri va tién trién cua viém nhu kich hoat dai thuc
bao, tang sinh nguyén bao sgi va tai tao moé qua trung gian cytokin trong mé hinh viém
man. Tuy nhién, chua ghi nhan sy khac biét c6 ¥ nghia théng ké gitta EPMC va EPMC-
nano ¢ cac murc lidu twong tng trong kha nang trc ché hinh thanh u hat trén mé hinh viém
man.

25 1

a - A
20 4 N
N * * *
N ]’ ” *k
o \ 19
4

Khdi lrgng u hat (mg)

Chimng Methyl EPMC 100 EPMC 200 EPMC-nano EPMC-nano
prednisolon mg/kg mg/kg 100 mg/kg 200 mg/kg
Khoi lwrgng u hat (mg) - % irc ché

Hinh 4. Anh hwéng cia EPMC va EPMC-nano 1én khdi lwgng u hat. So sanh trung
binh cac 16 bang test One-way ANOVA va hau kiém bang Tukey, *: p<0,05 so véi 16 ching;
1 p<0,01 so v&i 16 chirng; " p<0,001 so vdi 16 chirng.

4. Két luan
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Nghién ciru da chimg minh rang ethyl-p-methoxycinnamate (EPMC) phan lap tir
than ré cay dia lién va ché phim EPMC dang nano duogc bao ché bang ky thuat kéo soi
dién déu thé hién tic dung chong viém trén thuc nghiém. Ca EPMC va EPMC-nano déu
an toan khi ding duong udng trén chudt nhét trang, véi LDso ude tinh 16n hon 5.000 mg/kg.
Trén mé hinh viém cép do carrageenan, ca hai ché pham lam giam rd rét sy xAm nhdp cua
té bao viém va mic do thoat protein vao dich ri viém. Trén mo hinh viém man gy u hat
bang cdy vién bong, EPMC va EPMC-nano déu trc ché sy hinh thanh mé u hat, cho thay
hiéu qua chdng viém man tinh. Ngoai ra, EPMC va EPMC-nano ciing thé hién hoat tinh
chdng viém in vitro thong qua kha ning trc ché bién tinh protein. Tuy nhién, trong diéu
kién nghién ctru hién tai, EPMC-nano chua cho théy wu thé vuot troi 1 rét so véi EPMC
dang tu do vé hiéu qua chéng viém. Két qua nghién ctru cung cép co so khoa hoc cho tiém
nang g dung EPMC tir cdy dia lién nhur mét hoat chit chdng viém c6 ngudn gdc ty nhién,
dong thoi goi mé hudng tiép tuc toi vu hoa hé dan thubc nano nham nang cao hiéu qua
sinh hoc ctia hoat chat nay.
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