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v Nghién ctru trién khai md hinh gy ton thuong biéu m6 khiru gidc bang
methimazole d¢ danh gia kha nang®huc hoichic nangfkhtu giac trén
dong vat thyc nghiém; m6 hinh 1@y co theé 2 ap.dung dédanh gia hiéu qua
phuc hoi ton thuong khiru giaddo vi rit truyén nhidém gay ra.

v Cai tién m6 hinh thir nghiém tim Kié mui bang cach thiét ké thém mot
hop nho giap chudt ondinh trude khithye hién hanh vi tim kiém mui.

v' Nghién ctru d3 danh gié duge, tac dungphuc hodi chirc nang khiru giac
ctia cao chiét Xuyéniam Iién trén mo hinh chudt methimazole.

- Tém tdt: Nghién cifildugc thc hién nlam danh gia tic dung phuc hoi chirc
ning khtru gidc cua caolchiétXuyén,Tam Lién (Andrographis paniculata) trén mod
hinh chu6t bi ton thuong biéu mo¥khiru gide do methimazole gay ra. Cao chiét Xuyén
Tam lién thu dugcd'bang cachychiéthhoi luu véi dung méi trich ly EtOH:H,0 (8:2,
w/w). Chudt nhatgrangiduc, ching Swiss albino bi gy ton thuong biéu mé khtru giac
bang cach tiém phlie.macivdi methimazole licu 50 mg/kg. Sau khi gy mé hinh t6n
thuong, chudt . dugc diéu tri bﬁng cao chiét Xuyén Tam Lién (liéu uéng 150 va 300
mg/kg/igay) valdonepezily(tiém phic mac 1,5 mg/kg/ngay). Tir ngay tht 7 sau diéu
tri, tién hanh'@anh'gia tic dung phuc hdi chirc nang khiru giac qua hanh vi tim kiém
mui, sau khi kétthuc'thir nghiém hanh vi than kinh, tién hanh ria giai ndo, tach 16p
biéu mépnhudm H&E, phan tich m6 hoc biéu mé khiru giac va do d¢ day biéu mo
khtru gidc. Keét.qua cho thy, cao chiét Xuyén Tam Lién (liéu 150 va 300 mg/kg/ngay)
co tac dung cat thién chirc nang khiru giac bang thir nghiém tim kiém mui, gitp rit
ngan thoi gian tim kiém mui (p < 0,05), ting thoi gian va so lan chudt & vung dich so
v6i nhom bénh 1y; cai thién rd rét d6 day va cau tric biéu mo khiru giac. Két qua con
cho thay, ¢ liéu thap (150 mg/kg) két qua phuc hdi chirc ning va biéu mo khiru giac
t6t hon so v6i & liéu cao (300 mg/kg). Tt nhiing két qua trén cho thay, cao chiét Xuyén
Tam Lién c6 tac dung phuc hoi chie nang khiru giac trén chudt bi t6n thuong do
methimazole, tac dung thé hién rd hon & lidu thap (150 mg/kg).

Tw khéa: Xuyén Tam Lién, methimazole, biéu mé khiru giac, mo hinh tim kiém
mui, mo hinh gdy ton thuong biéu moé khiru giac bang methimazole.
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1. PAT VAN PE

Réi loan chirc nang khiru giac (olfactory dysfunction) 1a bénh ly twong d6i pho
bién hién nay vdi ty 1é mac ching suy giam khtu gide ¢ nguoi trudng thanh 1én den
19% [1, 2]. Ty 1€ nay tang rd rét & nguoi cao tudi, vdi khoang 25 % nguoi trén 50 tudi
va hon 60 % nguoi trén 80 tudi [3]. Pac biét, dai dich COVID-19 da lam gia tang
dang keé ty 1 nguoi bi rdi loan chirc ning khiru giac. Nghién ctru cua da trung tAm tai
Chéu Au ghi nhan, 85,6 % bénh nhan COVID-19 bi 16i loan khtru giac @ muc do nhe
va trung binh, trong d6 79,6 % bao cdo mat khiru gidc hoan toan trong giai doan cip
[4]. Mic du phan 16n bénh nhan hdi phyc sau vai tuan, tuy nhién khoang 10 - 20 %
bénh nhan van ghi nhan chimg rdi loan khiru giac kéo dai hon 6 théng [4, 5]. Réi loan
chire nang khiru giac khong chi lam giam kha nang nhén biét mUt ma con anh huong
sdu sac toi chat luong song, lam suy giam vi giac, ting nguyeoerdi loamédn udng, ting
ty 1& tram cam, lo Au va giam twong tac xa hoi [6, 7].

Biéu mé6 khiru giac 1 16p mo than kinh dic bigfnam, ¢ ving tranmiii, gdm cac
té bao than kinh khtu giac (ORNS), té bao nang d& vaté bao ddy. ORNs dam nhiém
tiép nhan va dan tmyén tin hiéu mui, té bao nang d6 baowe méitrudng vi mo, con té
bao day co ban chju trach nhiém tai tao cac tébao than kinhymdi [879]. Pic diém nbi
bat cua biéu mé khiru giac 1a kha nang tai sinh sudt dot, mot ceyché rat hiém trong hé
than kinh truong thanh. Sau ton thuong do virugy¥iém hode,hoa chat, cac té bao day
c6 thé biét hoa thanh neuron méi gifip phuc hoi chirc nang khiru giac [10, 11]. Tuy
nhién, qua trinh tai sinh nay bi gidihan bai tudi tac, mc do viém, stress oxy hoa va
su mat can bang cac yéu tb ting ttwongithan kinh [12].

Xuyén Tam Lién (Andregraphis,panieulata) 1 dugc liéu truyén thong phd bién
tai Chau A, vi hoat chatchinhyla andrographolide, day 1a diterpenoid da duoc nhiéu
nghién ciu qudc té xac nhdn c6 pho tac'dung duoc 1y rong [13]. Mot s6 nghién ctru
cho thay tac dung Shong viemymanhymé cua Xuyén Tam Lién thong qua trc ché cac
cytokine nhu TNE-a, Th-1B, IL-63dong thoi rc ché hoat hoa NF-kB, giam céc phan
rmg viém man tinh'j14, 15]. Tae dung chéng oxy hoa cta dugc liéu nay ciing duoc
chirmg minh thofig,quatkha nafg ting hoat dong cac enzyme chdng oxy hoa noi sinh
(SODgeatalase, glutathione peroxidase), gitip bao vé té bao than kinh khoi ton thuong
do stress oxyhoa [16, 17].

Dang cha ¥, mot’s6 nghién ctru gan day cho thay tac dung bao vé va tai tao than
kinh ctatandrographolide va cac dan chat, thé hién qua ting biéu hién cac yéu t6 ting
truong than'kinh (NGF, BDNF), giam apoptosis, thuc day tai tao than kinh trén mo
hinh ton thwong than kinh ngoai vi va trung uong [18-20]. Ngoai ra, Xuyén Tam Lién con
c6 tac dung khang khuan, khang virus va hd tro diéu tri cac bénh viém duong ho6 hap,
viém mili xoang - nhiing yéu tb nguy co thuong gap cua 16i loan khiru giac. Mot s6
thir nghiém 1am sang cho thay chiét xuat Xuyén Tam Lién an toan, dung nap t6t va co
hiéu qua trong giam triéu ching, rat ngan thoi gian mac cac bénh 1y viém nhiém [21-
24]. Nho pho tac dung chdng viém, chong oxy hoa, bao vé va tai sinh than kinh, cling
kha ning diéu hoa mién dich va khang khuan, Xuyén Tam Lién co thé 1a duoc liéu
tiém nang hd trg phuc hdi chirc nang khiru giac. Nghién ciru nham danh gia, 1am rd tac
dung cai thién chirc nang khuru giac ctia duoc li€u nay trén moé hinh dong vat thuc nghiém.
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2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Xuyén Tam Lién do Céng ty Dugc liéu Indochina cung cip, sau khi loai tap, tién
hanh siy kh6 & 50 °C cho dén khi d6 4m < 10%, sau d6 nghién nho. Tién hanh chiét voi
dung moi trich ly EtOH:H20 (8:2, w/w), ty 1¢ dung méi/dugc liéu 1a 1:10 (w/w) & nhiét
do 65 °C trong 4 h bang thiét bi chiét Soxhlet. Loc lay dich chiét, can tiép tuc chiét 1ap
lai vo1 dung moi va diéu kién nhu trén, sau d6 gop dich chiét va co chan khong ¢ nhiét
d6 60 °C dé thu hdi cao kho. Hiéu sudt thu hoi cao kho 10,41 % (w/w).

Ham luong ctia andrographolide trong mau cao chiét duoc xaeldinh bang phuong
phap HPLC véi diéu kién nhu sau: Cot sic ky C18 5 um (4,6 x 250 mtn); detector PDA,
budc song cuc dai 223 nm; nhi¢t do cot 25 °C; thé tichgtiém 10 pL; pha dong
ACN/H3POs 0,1% (65/35); téc do dong 0,8 mL/phut. Pha dung “dich chuén
andrographolide thanh cac dai nong d6 khac nhau, xdy dung phuongitrinh hoi quy tuyén
tinh biéu thi sy trong quan gitta dién tich pic va ndngld@o cac'dung dich ¢huan (hinh 1).
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Hinh 1. Biéu dogturong,quan tuyén tink giira nong d6 dung dich chuan va dién tich pic

Pha dunggdich cao trong methanol thu dugc ndng d6 dung dich 0,1 mg/mL, chay
HPLC v¢i chuong ttinh nhu trén, két qua thu dugce & hinh 2.
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Hinh 2. Sac ky d6 ciia mau cao chiét Xuyén Tam Lién
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Hinh 3. Sic ky ¢6 mau chuan andrographelide

Tir dién tich pic cia miu cao chiét, xac dinh dugc ham luong trung,binh cia
andrographolide trong dugc li¢u kho 1a 1,4% (w/w) (hinh'3).

2.2. Pong vat sir dung trong nghién ciru

DPong vt sir dung trong nghién ctru la’chudt'nhit trang chiing Swiss albino,
gidng duc, khoe manh, can ning trung binh 20.- 30 g dwgc cung cap boi Vién Vé sinh
dich té Trung wong. Chudt dugc nudi on dinh trong diéu kién phong nudi dong vat thi
nghiém voi nhiét d6 trung binh khoafig 22 °C, chuky sang t6i 12/12 h, dugc an thic
an theo tiéu chuan danh cho dong vatnghién ctru, uéng nudc tu do. Chudt dugc nuoi
6n dinh 7 ngay trudc khi tién hanh thirnghiém.

2.3. Phwong phap nghién ciru
* So d6 nghién caufHinh¥%.
- Udngmudc cét;

=liém Donepezil lidu 1,5 mg/kg (i.p);
-Ubng XTL liéu 150 va 300 mg/kg. ~
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Hinh 4. So d6 nghién ctru

* Phuong phép nghién ctru

Nghién ctru tién hanh danh gia tac dung cai thién chirc nang khiru giac ctia Xuyén
Tam Lién trén mo hinh chudt bi ton thuong bi€u moé khiru gidc bang methimazole.
Chuot dugc di€u tri mot tuan trude khi gdy mo hinh ton thuong biéu mo khuru giac. Sau
khi gdy mo hinh, ti€p tuc di€u tri 01 tuan sau do tién hanh danh gia tac dung cai thién
chirc nang khiru gidc bang mo hinh tim kiém mui bo lac, ket thuc thtr nghiém hanh vi
tién hanh rtra gidi ndo, nhuom H&E dé kiém tra mic do ton thuong va d6 day biéu mé
khtru gidc. Chudt duge nhin do6i 24 h trude khi tap va chi uong nudc. Vao ngay tin hanh
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cac bai tap hanh vi, chudt dugc uéng nudc, cao chiét ho~éc tiém donepezil 60 phut tméc
khi tap. Chudt thir nghiém dugc chia thanh 05 nhém, moi nhém tir 10-12 con, cu thé:

- Nhém ching sinh ly: Khong tiém methimazole, ubng nude cat (0,1
mL/10g/ngay) trong sudt qua trinh thir nghiém.

- Nhom bénh ly: Chudt dugc tiém phiuc mac béng methimazole véi liéu 50
mg/kg. Sau d6 uong nude cat (0,1 mL/10g/ngay) trong suot qua trinh thir nghi¢m.

. -Cacnhom diéu tri bang cao chiét Xuyén Tam Lién: Chuét dugce tiém phuc mac
bang methimazole vdi liéu 50 mg/kg. Sau d6 duoc di€u tri bang Xuyén Tam Lién voi
liéu 150 va 300 mg/kg hang ngay.

- Nhém déj ching: Chuét dugc tiém phic mac bang methimazole véi liéu 50
mg/kg, sau do diéu tri bang donepezil véi liéu 1,5 mg/kg/ngay (tiém phiic mac).

Cao chiét Xuyén Tam Lién duoc pha trong dung dich CMC 0,5% i ty 1¢ 150
mg trong 10 mL hodc 300 mg trong 10 mL twong Gng voilieu 150.megrkg va 300 mg/kg.

2.3.1. M6 hinh tim kiém mui (OFT) [25, 26]

Thir nghiém duoc tién hanh trong hop gb Bikich'thudendai x rong x cao: 40 x
20 x 20 cm) v&i chat don trong chudng co dofsau 5em. M6 hinlrbao gém hop gd A
(kich thudc, dai x rong x cao: 10 x 10 x 20)'thong voi hgp g0 B, cach nhau bang mot
ctra kéo lua Ién trén. Viéc thiét ké thém hop gotAgitp chudt 6n dinh tinh than, tranh
tac dong cua thao tdc dén hanh vi timkiém mui (hinh 5).

i Thﬁ nghiém dugc tiNén hanh the‘o 02giai do’an: Gjai doan thtr nghiém va kiém
tra. O tat ca giai doan, mo1 bai tap déustr dung tam giay loc (kich thudc: 4 x 4 cm)
tam bo lac v4i nong do 1,2 g/mL duec Yﬁi duc'yiqchﬁt d(f)p (tai vi tri C), Vi tri dét’ la (”;
trung tam trong cac cung phanftrieia moi baikiem tra d€ ngan chan tat ca cac yéu to
ngau nhién chudt c6 thé tim thayighirc an. Sau khi ket thuc bai tap, tién hanh thay giay
loc tam bo lac, lamgsach vi triydat giay loc tdm bo lac bang con, quat cho bay mui bo
lac trong khu vue, thuraghiém hanh vi.

Hinh 5. M6 hinh tim kiém mui

- Giai doan tap luyén: o] giai doan nay chudt dugc dua vao khu A dé tranh sg
hai, 6n dinh tam 1y, sau d6 mé cira dé chudt di chuyén tu do trong hop B 10 phat dé
tim gidy tam bo lac & vi tri C va lam quen véi khong gian. Sau d6 chudt dugc dua ra
chudng dé nghi trong vong 5 phut. Giai doan nay mdi con chudt duoc tap luyén 3 lan.

- Giai doan kiém tra: Sau khi két thirc tap luyén, tién hanh kiém tra hanh vi tim kiém
mui cua chudt voi phuong thure trong tu nhu lac tap luyén, chi khac ve thoi gian kiém tra la
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180 gidly. Camera va phan mém ANY-maze (My) ghi lai di chuyén cua chudt khi di vao khu

vuc B, dong thoi ghi lai thoi gian chudt tim thay gidy tam bo lac tai C. Néu chudt khong tim

thay tam gidy tam bo lac trong 180 gidy nay thi thir nghiém dugc coi 1a hoan thanh & 180 giay.
2.3.2. Phuong phdp nhuém héa mé H&E va do d¢ day biéu mé

Chuét dugc gy mé béng chloral hydrate (50 mg/kg, i.p). Sau khi chudt gy mé
hoan toan, tién hanh rira | giai ndo chudt bang nudc mudi 0,9 %, tach dau chudt (bao
gdm ca ndo va miii). Mau dugc huy xuong bing cach ngam trong dung dich 0,5M
EDTA pH 8,0 trong mdt tuan & 4 °C. Sau khi huy xwong, mau tiép tuc duge cd dinh
trong paraformaldehyde 4% 1t nhat trong 2 h Mau duorc gui t61 Bénh vién Trung vong

Tleu ban duoc cat bang thiét bi cit tidu ban HM 325 (Th
day 5 pm, moi mau cat 02 tiéu ban, vi tri cat dugc mo ta tai

y om H&E, q tnnh nhuom H&E duoc mo ta
tom tat nhu sau: Tay paraﬁn ong g , mibé 5 phit; nhing qua 4 bé con 100%

bm Eosin 0,1% (Eosin B) tryc tiép 1-2 phut,
ai bo pham nhudm thura bang con 95% - 100%,

kiém tra mau cua
sau do rira dudi voi

vi'soi ng&qc huynh quang phan pha Olympus IX73 (vat
1 nhau trén mot tiu ban mii chudt, lay két qua trung binh
icu mo. Vi tri do d6 day biéu mo6 dugc mo ta tai hinh 7.

Hinh 7. Vitri do d¢ day bifumoé )
(4: Cac vi tri do dg day biéu mo,; B: Do dg dday bang phan mém két noi truc tiép voi
kinh hién vi Olympus 1X73, 10X)
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2.3.3. Phurong phdp phan tich sé liéu

86 lidu duoc xir ly thong ké bang phan mém SPSS 27. Dit liéu dugc bicu thi
dudi dang Mean = SE (Mean: gia tri trung binh, SE: sai s6 chuan). Str dung kiém dinh
ANOVA kém héu kiém Tukey d€ so sanh sy khac biét gitra cac 16 nghién ctru. Su
khac biét duoc coi la ¢6 y nghia thong ké khi p < 0,05.

2.3.4. Pgo dicc trong nghién curu

Nghién ctru tuan thu day da cac quy dinh vé dao dirc trong nghién ctru trén dong
vat. Bong vat thi nghiém duoc cham soc trong di€u kién chudng trai dung quy dinh,
dugc cung cap thire an va nude udng theo ti€u chuan.

3. KET QUA

3.1. Két qua phuc hoi chirc ning khiru giac trén m hinh tim kiém mui

Thir nghiém OFT nham danh gia kha ning khini'@iac ctia dongyat thi nghiém
thong qua hinh vi di tim mui thom cua bo lac. Chudt ladong vat co khiu gidc rat nhay
bén, sau khi dé d6i 24 h, ching s& c6 xu huéng di tim kiémthrédan Khi tha tu do trong
budng. Thir nghiém tién hanh danh gia cac ¢hi s6 vé thoi gian.chuot tim thay thirc an,
thoi gian va s 1an chudt ¢ ving dich (ving cOithtiefin) déxac dinh mirc d6 phuc hoi
chirc nang khiru giac. Két qua duoc thi®hién qua hinh 8 va hinh 9.
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(S6 liéu dwoc biéu dién duéi dang Mean + SE, trong d6: #: P < 0,001 khi so sanh véi nhém
sinh Iy, *: p < 0,05 khi so sanh v&i nhom bénh ly)
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Hinh)9. Thoi gian vaso lan ¢ vung dich ctia cdc nhom

Két qua ¢ hinh 8icho thiy,thoi gian tim kiém dén dich ctia cic nhom sinh 1y,
nhom diéu frivbang cao chiét Xdlyén Tam Lién, donepezil thip hon rat nhiéu so voi
nhém bénh 1yTrong d6, nhém sinh 1y va bénh 1y c6 su khac biét rat rd rang (p <
0,001, diéwmay ¢ho thay thir nghiém OFT la phu hop dé danh gia tac dung cai thién
chircinang khom gia€ytrén mo hinh chudt methimazole. Chudt diéu tri bﬁ“mg cao chiét
XuyénTam Liény(lieu 150 va 300 mg/kg) déu c6 thoi gian tim kiém dén dich thap
hon so v@i,nhom bénh 1y (p < 0,05). 0 nhom dugc diéu tri bang donepezil liéu 1,5
mg/kg c6 thoigian tim dén dich cling ngin hon so v6i nhém chudt bénh 1y (p < 0,05).
Nhu vy, cao chiét Xuyén Tam Lién (150 va 300 mg/kg) c6 tac dung trong cai thién
churc nang khtru gidc cua chudt methimazole.

Tac dung cai thién chirc nang khiru giac con thé hién qua hanh vi di tim thirc
an thong qua thoi gian va s6 1an chudt vao vung dich (vung co6 thire an). O hinh 9 cho
thiy, chudt & nhom bénh 1y c¢6 thoi gian va s6 1an vao vung dich it hon tuong dbi so
v6i chudt & cac nhom sinh 1y va nhom duoc diéu tri. Pidu nay cho thay, chiic ning
khtru gidc ctua chugt da dugc phuc hdi, chudt co xu hudéng van dong nhiéu & khu vuc
c6 mui thire dn dé tim kiém va an.
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3.2. Két qua do d day biéu md khiru giic

Do day va hinh 4nh giai phiu mo hiéu hoc ctia biéu md khiru gidc phan 4nh rd
rét mirc 4§ phuc hoi chtrc nang khiru giac & chudt methimazole. Két qua dugc thé hién
6 hinh 10 va hinh 11.

50
o 45 Methimazole 50 mg/kg

240 {
*

(=] (=]
v S
— on

2
=
=
w ~ ~ [N
Xuyén Tam lién (mg/kg)

>N
—
=
=
D
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Donepezil
1,5 mg/kg

Hinh 10. B daybiéu mo khiru giac
o do: #: P < 0,001 khi so sanh voi nhom
Gi nhom bénh 1y)

(S6 liéu duwoe biéu dién duéi dang
sinh Iy, *: twong trng véi p <.0,0

>

(XTL 150) | = XTL 300)

(onepezii)

Hinh 11. Hinh anh giai phdu mé hoc biéu mé khiru giac (Anh chup & vit kinh 10X)
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Két qua do do day 16p biéu mo khiru giac cho thay, chudt & nhém bénh 1y c6
16p biéu mo6 mong hon rat nhiéu so véi chudt & nhom sinh 1y, sy khac biét c6 ¥ nghia
thong ké (p < 0,001). O cac nhom duoc diéu tri bang Xuyén Tam Lién va Donepezil,
16p biéu mo déu day hon nhom bénh Iy (p < 0,01, su khac biét co ¥ nghia théng keé)
va tuong duong voi nhom sinh 1y. Quan sat dac dlem hinh thai mé hoc biéu mé khtru
giac chudt cho thy: chudt ¢ 16 sinh 1y ¢6 16p té bao biéu mé khiru gidc day, xép déu
dan, trong khi d6 chudt & 16 bénh 1y co 16p té bao biéu mo rat mong, xép 1ong 1éo, d6i
khi ¢6 hién tugng rach trong 16p nay; ¢ cac nhom XTL150, XTL300 va Donepezil, c6
sy phuc hdi 1 rét & 16p biéu mé, trong d6 nhém chudt donepezil c6 nhu mé déu, day
gan trong dong v6i nhom sinh 1y.

4. THAO LUAN

Methimazole 1a mét thude khang giap thuong dugcgiile dung tong rii trong
nghién ciru tién 1am sang nham xay dung cac mo hinh mat'¢hirc niang khitu giac trén
dong vat thuc nghiém. Pay 1a mot hop chat doc dic hiémtsén biewmékhtu giac. Khi
dua vao co thé dong vat, dién hinh 1a qua duodng tiém phuc mac hodc nho mii, s€ [am
t6n thuong chon loc vao té bao biéu mé cam nhafumui,igay suy giamhoic mat chirc
nang khtru giac tam thoi [27, 28]. Qua trinh416i phuc chite nangikhtru giac sau ton
thuong dugc ing dung dé danh gia hiéu qua diéu tri cuacac thudc hoic liéu phap can
thiép méi thong qua cac nghién ciru nhu phuc héi liénh vikhiru giac va tai tao mo hoc
[29]. Trong nghién ctru nay, chung téi'da su dung methimazole véi liéu 50 mg/kg dé
lam chat doc gay ton thuong biéu‘moé khiru gidc nham danh gia tic dung phuc hoi
chirc nang khiru giac ciia cao chiét XuyenTam Lién.

Thir nghiém vé doc tinh,cip ca cadjchiétfehuan Xuyén Tam Lién theo hudng
dan ciia OECD vdi lidu duy nhat’5000 mg/kgicho théy, khong xac dinh dugc LDso va
bleu hién doc tinh trén chut sauil4 ngayuong cao chiét [30]. Trudce khi gy m6 hinh
ton thuong biéu mé,khiru gide, chudt duoc uong cao chiét Xuyén Tam Lién trong

vong 7 ngay, thee doitinh trang'ehung’cho thay, cac nhom chudt déu an tot, van dong
linh hoat. Cao chiétXuyén Tam Lién khong lam anh hudng dén vi giac va chirc nang
van dong ctia ede.nhoém chudtsghién curu.

Quéntrinh thir nghiém hanh vi chiu tac dong cua nhiéu yéu t6 nhu mui thirc an,
tinh trang chugt, tde dong ciia ngoai canh va thao tac. Trong nghién ctru nay ching
toi strdung bo lac la ¢hit tao mui, kich thich khtu giac cua chudt. Tuong tu nhu cac
nghién‘¢iru, chudt dugce nhin doi 24h dé tao dong luc tim kiém thuc an, & giai doan
luyén tap ¢hudt'duoc tim thirc dn trong dong thoi kham pha khong gian 30 phut,
gitip giam bét nhiu do xu huéng kham pha khong gian thay vi tim kiém thirc dn
[25, 26]. Thuc té cho thay, & nhom bénh 1y c6 mot vai con mic du bi bo doi 24h
nhung do t6n thwong khtru gidc nén khong thé phat hién ra mui thtrc dn va khong
thé tim duoc thirc an trong 180 gidy.

Thao tac dua chudt vao trong hop mo hinh cling anh huong rat nhiéu dén két
qud, qua trinh chuyen chudt tir chudng vao trong hop thir nghiém cé thé khién cho
chudt s¢ va chay thang dén vitri dich, két qua khong phan anh dung hanh vi tim kiém
mui cua chudt. Bé giai quyét van dé trén, nhom nghién ctru da cai tién mo hinh nghién
ctru bang cach thiét ké thém mot hop A ndi lién v6i hop thir nghiém hanh vi (Hinh 2).
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Chuot duoc dua vao hop A dé 6n dinh tam 1y, ddm bao khong con s¢ hai, sau d6 maoi
m& cira dé chudt dyua theo mui di tim kiém thirc &n tai vi tri C.

Viéc phuc hdi chirc niang khiru giac & chuét methimazole phu thudc vao nhiéu
yéu td, trong d6 co ché quan trong nhat c6 thé 1a nho vao su tai tao té bao than kinh
thy cam khiru gidc nhd qué trinh ting sinh va biét hoa cua té bao day (HBC, GBC).
DPdng thoi qué trinh phuc hdi con phu thudc cac yéu t6 tac dong dén nhu qué trinh oxy
hoa, stress oxy hoa giy ton thuong té bao. Ban than methimazole khong gy doc cho
biéu mo khtru gidc, ma chit chuyén hoa trung gian dugc hoat hoa boi cac enzyme
monooxygenase 1a nguyén nhan chinh gy ra doc biéu mé khtru giac [31]. Xuyén Tam
Lién da duoc minh ching co tac dung chdng oxy hoa va giam tén thuong do stress
oxy hoa géy ra [16, 17], dong thoi andrographolide va céac dan xuatiflavonoid c6 kha
nang kich thich cac yéu td ting truong nhu: EGF (yéu tomtang tritgng biéu bi -
Epidermal Growth Factor) va NGF (yéu t6 ting truong than kinh - Nekve Growth
Factor), tur d6 thac déy qué trinh tang sinh, biét hoa ya.tai tao téibae biéu'mo khiu
gidc moi. Piéu nay gbp phan Iy giai duoc kha nang phuc hdichirc ning khtru giac ctia
Xuyén Tam Lién trong nghién ciru ctia ching t6ig[32]%0 m6,hinh tina'kiém mui, sau
khi duoc diéu tri br:ing Xuyén Tam Lién, da sorchudt. déu'ed cammbhan mui ro rét thé
hién qua hanh vi di tim kiém thtrc dn va an;&ét qua phue hotbiéu mo khiru giac ciing
thé hién rd rét so voi nhom bénh ly.

Trong nghién ctru nay, chingd6éi sir dung donepezil nhu ddi chimg duong.
Donepezil 1a mot chat tre ché acetyléholinesterase, duge str dung phd bién trong diéu tri
bénh Alzheimer nham ting cuon@tin higuéholinergic trong ndo. Gan day, nhiéu nghién
ctru cho thay donepezil (lidutiém 1-3,mg/kg), khong chi cai thién chirc ning nhan thirc
ma con ca chire nang cam gide khiru giae, dacbigt trong cac mo hinh chudt b ton thuong
hanh khiru (olfactory bulbectomy). Donepezil phuc héi chirc ning khiru giac thong qua
kich thich tang sinh,té bao than kinh ¢ hanh khiru va giam stress oxy hoa [33-35]. Két
qua nghién ctru ciinglminh chitag choythiy hiéu qua cai thién chic ning va phuc hoi
biéu md khiru gideietia donepezil dighudt methimazole. So sanh véi nhém diéu tri bang
donepezil, c@oychiét XuyémiTam@Lién déu cho thiy hiéu qua twong dong, thdm tri con
t6t hon voi lidw, thapy(150 mglkg). Két qua nghién ctru phan nao minh ching cho tac
dung&ia Xuyén Tam Lién ddi voi cai thién chie nang khiu gide ¢ chudt methimazole.

Panh gid ¥é tagdung phuc hdi chirc nang khtru giac & nhom chudt diéu tri bang
XuyénFam Lién qua két qua do do bay biéu mé khiru giac va hinh anh giai phau biéu
md hoc cing cho'thiy, liéu 150 mg/kg cho hiéu qua tét hon so véi liéu 300 mg/kg. Hién
tuong ndy co thé duogc giai thich théng qua khai niém vé Hormesis — hién tuong sinh
hoc ma mét chat & néng do thép mang lai hi¢u ing c6 191, nhung khi ting lidu thi hiéu
qua giam hodc tham chi gay doc. Co ché trén vé gia thuyét c6 thé dugc giai thich nhu
sau: O liéu thip andrographolide va dan chat kich thich nhe qua trinh dép tmg thich
nghi, bao g@)m kich hoat vira du cac yéu td bao vé than kinh (NGF, BDNF), giam nhe
phéan tng viém nhung khong trc ché hoan toan qua trinh phuc héi tw nhién. Co ché diéu
hoa mién dich duogc can bé‘mg nhe nhang, khong bi uc ché quéa muc, gitp co thé tang
kha nang tu phuc hdi. Tuy nhién, khi & liéu cao andrographolide va cac dan chit c6 thé
gdy trc ché qua mirc cac phan tng viém can thiét trong giai doan dau tai tao mé, lam
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giam cac cytokine bao vé va cac yéu td ting truong ty nhién can thiét. Kich thich qua
mirc cac enzyme chdng oxy hoa ndi sinh, c6 thé din dén mat can bang oxy hoa-khir, lam
cham qua trinh hdi phuc té bao than kinh. Liéu cao c6 thé giy stress t& bao hoic ngd
doc té bao than kinh nhe, 1am giam hiéu qua tai sinh t& bao than kinh khtru giac [36, 37].
Xuyén Tam Lién qua nghién ctru dd ching minh c6 hiéu qua phuc hoi ton
thuwong khiru giac, tuy nhién viéc sir dung Xuyén Tam Lién & lidu thap hodc vira di
s& t6i uu hoa hiéu qua diéu tri va tranh tac dung phu hodc giam hiéu qua do dung lidu
cao khong can thiét. Diéu nay nhan manh tim quan trong cua viéc xac dinh chinh xac liéu
t6i uu khi str dung théao dugc ndy trong diéu tri cac ton thuong lién quan dén than kinh.

Nghién ctru st dung mo hinh gy ton thwong biéu mé khiu gidc bang
methimazole gitip danh gia kha nang phuc hoi chirc nang khird gidéumot cach thuan
tién va co chi phi thap. Tuy nhién, ton thuong chil yéu & 16pfbieu mo ngoai bién, nén
chua phan anh day du co ché viém va thoai hoa than kinh.nhu & nguoiyNgoai ra,
methimazole 14 thudc khang giap, c6 thé anh huéng démehuyénidatean than'va hanh
vi, gdy nhiéu trong céc thir nghiém hanh vi. Nghién€tru chi'dimng lai &' hhom hoa méd
H&E dé danh gia mirc 6 phuc hoi tong thé ¢ bie@mo khiau' gide cuaehuot, chua thuc
hién nhudém hoa mé mién dich v6i cac markepfihu OMP, Ki67 d&minh chimg rd hon
vé sy tai tao cta cac té bao than kinh cam th khiru giacyVi thé, can tiép tuc thuc hién
cac nghién ctru sdu dé dua ra cic minh chimgiyé@o chéphuc hdi tén thuong khiru
gidc cua Xuyén Tam Lién.

5. KET LUAN

Nghién ctu di ching minh, ¢ao chiét ethanol ctia Xuyén Tam Lién
(Andrographis paniculata)§idiéu 150 mgfkg €6 tic dung phuc hoi chirc ning khiru
gi4c 1 rét trén mo hinhdgay tén thutengybang methimazole, thé hién ca trén hanh vi
tim kiém mui va phuc hoi'edu tric mo hoe. Viée sir dung Xuyén Tam Lién véi lidu
hop 1y ¢6 tiém nangtrong ho teg didwtri rdi loan khiru giac, nhat 1a trong bdi canh cac
bénh 1y gay matikhirugidc ngayleang gia tang.

Loi cdm,on: Bai bdo, nanv trong khuén khé dé tai cdp co so cua Trung tam
Nhiét doi Vietis Nga: «Nghién ciru danh gia tac dung phuc héi hanh vi than kinh va
ton thikongwé bao. khimkgidc ciia cao chiét, hoat chat tinh sach trong mét sé dwoc
lieu @ Viét Namy véi sy tham gia giup do cua Khoa Dwoc ly - Sinh hoa thuoc Vién
Duocliéu/Bo Yé.

Tuyén bé vé sir dung Gen AI: Cdc tdc gia khang dinh rang khong sir dung bt
ky cong cu AFtao sinh nao dé tao hodc chinh sira ndi dung khoa hoc cua ban thao
nay. Moi phan tich, dién gidi va két ludn hoan toan do cdc tic gid thiee hién.

Tuyén bé vé déng gdp ciia tdc gid: Dao Nguyén Manh: Xdy dung tong quan,
soan ban thdo bai bdo; V5 Viét Cuong, Pham Thi Nguyét Hang: Ra sodt, hiéu dinh
cdac mo hinh nghién cuu va chiu trach nhiém noi dung ban thao; Bui Thi Huong,
Quach Thi Quynh, Phi Dinh Uy: Tham gia thuc hi¢én nghién ciu trén mé hinh tim
kiém muii va nhuém héa mé H&E, tong hop s6 liéu; Tran Thanh Tudn: Xir Iy s6 liéu.

Tuyén bé vé xung dét loi ich: Nhom téc gia cam két khong cé bat cir xung dot
loi ich nao trong nghién cuu.
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Nghién cuiru khoa hoc cong nghé

ABSTRACT

EVALUATION OF THE RESTORATIVE EFFECTS OF ANDROGRAPHIS
PANICULATA EXTRACT ON OLFACTORY FUNCTION IN A METHIMAZOLE-
INDUCED OLFACTORY INJURY MOUSE MODEL

The present study aimed to evaluate the olfactory functional recovery effects of
an A. paniculata extract in a mouse model of olfactory epithelium injury induced by
methimazole. The extract of A. paniculata was obtained by reflux extraction using an
EtOH:H20O solvent mixture in a ratio of 8:2 (w/w). Male Swiss albino mice were
induced with olfactory epithelium injury by intraperitoneal injection,of methimazole
at a dose of 50 mg/kg. Following the induction of injury, the mie€ were treated with
A. paniculata extract at doses of 150 and 300 mg/kg/day~andydonepezil (1.5
mg/kg/day, intraperitoneally). Beginning on day 7 post-treatment, olfactory function
was assessed via odor-finding behavioral tests. Upon cempletion of“behavioral
assessments, brain perfusion was performed, followed by olfactory epithelial
dissection, hematoxylin and eosin staining, and histologieal analysis: The results
demonstrated that A. paniculata extract at both doses significantly improved olfactory
function, as evidenced by a reduction in odor-finding time (p <90.05), along with
increased duration and entries to the target area compared to the pathological control
group. Furthermore, marked improvements in thethicknessyand structural integrity of
the olfactory epithelium were observéd. Notably, the lower dose (150 mg/kg) yielded
more pronounced effects on both functional and histelogical recovery compared to
the higher dose (300 mg/kg).“The results suggest that A. paniculata possesses
therapeutic potential in premotingythe “tecovesy of olfactory function following
methimazole-induced epithelial'damage in mice, with superior efficacy observed at
the lower dosage (150 mg/kg).

Keywords: Andrographis,panieulata, methimazole, olfactory epithelium, odor
find test model, methimazole-induced olfactory epithelium injury model.
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