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Nghién ciru nham khao sat ndng do ctia nudc sic hoa du
du 1én cau trac md hoc da day cua chudt bi dai thao duong do
Streptozotocin. Tién hanh gy moé hinh chudt dai thao dudng
bang streptozotocin (100 mg/kg thé trong) va nicotinamide (120
mg/kg thé trong). Thi nghiém dugc thuc hién trén 72 chudt,
chia thanh 06 nhém gébm nhém ddi chimng, nhém mé hinh bénh
va cac nhom diéu trj béng Metformin hodc nude sic hoa du du
& hai néng dd khéac nhau. Nudc sic hoa du du duc duge thu
bang phwong phap thity phan nudc & 60°C, sau d6 pha lodng
thanh 02 nong d6 1a 12.4 va 22.22 mg/mL. Két qua cho thay
nude sic hoa du di duc (22.22 mg/mL) thé hién tac dung bao
vé da day chuot nhét tréng cai bi dai thdo duong do
Streptozotocin, tuong duong véi Metformin. Tac dung nay
dugc ghi nhan qua viéc cai thi¢n hinh thai dai thé (gidm tich
khi/nuée) va cau trac mé hoc (ting sinh niém mac, giam thoai
hoa té bao). Két qua nay cung cp co sé khoa hoc dé tiép tuc
nghién ctru sau vé co ché va tiém ning Gmg dung cia nudc sic
hoa du du duc trong hd tro diéu trj cac bénh 1i da day lién quan
dén dai thao duong.

ABSTRACT

This study aimed to investigate the effects of male
Carica papaya L. flower infusion on the gastric histology of
female mice induced with diabetes by streptozotocin. Diabetes
was induced using streptozotocin (100 mg/kg BW) and
nicotinamide (120 mg/kg BW). The experiment was conducted
on 72 mice, divided into six groups, including control, diabetic
model, and treatment groups receiving Metformin or male
papaya flower infusion at two concentrations. The male papaya
flower infusion was obtained via aqueous hydrolysis at 60°C
and then diluted to concentrations of 12.4 and 22.22 mg/mL.
The results showed that male papaya flower infusion (22.22
mg/mL) exhibits a gastroprotective effect in Streptozotocin-
induced diabetic female mice, comparable to Metformin. This
effect was observed through improved macroscopic
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morphology (reduced gas/fluid accumulation) and histological
Keywords: structure (increased mucosal proliferation, decreased cell
L . degeneration). These findings provide a scientific basis for
complication of diabetes; . R . . .
Carica papaya L. male flower; further investigation into the mechanisms and potential
gastric histology; nicotinamide; ~ applications of Carica papaya L. male flower infusion in the
infusion; streptozotocin adjunctive treatment of diabetes-related gastric pathologies.

1. Gi6i thi¢u

Bénh dai thdo dudng (DTD) 1a mot réi loan chuyén hoa phd bién, dic trung bai tinh
trang gia ting glucose mau man tinh, gay ra nhitng bat thuong trong chuyén hoé carbohydrate,
lipid va protein dan dén ton thuong da co quan (Baynest, 2015). Trong bdi canh ty 1¢ méc
bénh gia ting nhanh chong, cac bién ching lién quan, dic biét 1a nhitng anh huong tiéu cuc
dén hé tiéu hoa nhu viém loét da day va t4 trang, ngay cang tré thanh thach thic 16n trong
viéc diéu tri va quan Ii bénh (Owu & ctg., 2012). Céac bién chiing tiéu hod & bénh nhan dai
thao duong bit ngudn tir su két hop caa nhiéu yéu té: réi loan than kinh phé vi, bat thuong té
bao k& Cajal va suy giam hoat tinh Nitric Oxide Synthase (NNOS) trong té bao than kinh, dan
dén liét da day va cham 1am réng da day (Young & ctg., 2020). Bén canh dé, rdi loan bai tiét
acid da day 1am ting nguy co viém loét niém mac, tao diéu kién cho ton thuong tién trién
(Osama & ctg., 2023). Nghién ciru cia Yaseen va cong su (2022) chi ra rang 55% bénh nhan
DTP tuyp 2 nhiém Helicobacter pylori (H. pylori) c6 biéu hién loét da day - ta trang, cao hon
dang ké so véi nhém khong méc dai thao duong (42%) (Osama & ctg., 2023; Yaseen & ctg.,
2022). Pang chi y, mirc d6 ton thuong niém mac va tan suat tai phat & nhom dai thao duong
cling nghiém trong hon, phan anh mai lién hé giira tang duong huyét, suy giam mién dich va
doc luc cua vi khuan. Mac di kiém soat duong huyét toi wu 1a nén tang dé phong ngtra bién
chtng, viéc dat duoc muc tiéu nay gap nhiéu tré ngai do co ché bénh Ii phtc tap cua dai thao
duong. Cac phuong phap diéu tri hién tai can dong thoi giai quyét rdi loan than kinh ty ch,
bat thuong bai tiét acid, va nhiém khuan H. pylori. Tuy nhién, hiéu qua diéu trj thuong bi han
ché do sy da dang trong dap ng caa bénh nhan va thiéu céc liéu phap dac hiéu nham vao co
ché bénh sinh.

Trong bdi canh do6, viéc nghién ciru va tng dung cac duoc liéu ty nhién dé hd tro diéu
tri dai thao duong ngay cang thu hat sy quan tdm cua cong dong khoa hoc trén toan thé gioi.
Cay du du duc (Carica papaya L.) 1a mét trong nhitng duoc liéu truyén théng duoc biét dén véi
nhiéu tiém nang sinh hoc. Nhiéu nghién ctru trudc day da ching minh cac b phan nhu 14 va hat
¢6 nhiéu tac dung duoc Ii, bao gébm kha ning ha glucose mau, khang khuan, khang viém va
chéng oxy hoa. Pac biét, cac hoat chit sinh hoc nhu flavonoid, saponin, tannin, alkaloid va
glycoside trong du du da dugc chirng minh ¢6 vai trd quan trong trong viéc kiém soét glucose
mau, bao vé té bao khoi ton thuong do gdc tu do va tic ché cac enzyme lién quan dén qué trinh
tiéu hoa carbohydrate (Owu & ctg., 2012). Mic du cac cong trinh nghién ctru trude day chi yéu
tap trung vao 14 va hat du du, trong khi hoa du da duc - mét phan quan trong cua cdy - chwa
duoc khai thac day du vé tac dung duoc Ii tiém ning. Trong y hoc ¢ truyén, hoa du du duc
cling dugc sir dung véi nhidu muc dich khac nhau. Tuy nhién van con thiéu cac nghién cau
khoa hoc ¢6 hé thong dé chiitng minh mét cach rd rang co ché va tac dong ciia hoa du du duc Ién
céc bién ching do dai thio dudng gy ra, dic bidt 12 trén hé tidu hod.

Vi vay, nghién cau nay khdng chi b sung théng tin quan trong vé tac dung cua hoa
du da duc ma con mo ra huéng di méi trong viéc st dung cac duoc liéu tu nhién dé hd trg



50 Lam Thi Khanh Phuong va cong su. HCMCOUJS-Ky thudt va Cong nghé, 20(2), 48-63

diéu tri dai thao duong va ngin ngira cac bién chiing tiéu hod. Két qua tir nghién ciru nay
hira hen mang lai nhirng gia tri thyc tién, gop phan cai thién chat luong cudc song cho bénh
nhan mic dai thao duong.

2. Co sé 1y thuyét

Hién nay viéc sir dung cac hop chat ty nhién c6 tac dung can bang glucose mau dang
nhan duoc nhiéu sy quan tim. Trong d6 nguoi ta dd phat hién flavonoid, polyphenol va
saponin cd tac dung ha glucose trong huyét twong bang céach wc ché enzyme a-glucosidase 1a
mot trong nhitng enzyme chiu trach nhiém phan hay carbohydrate thanh cac loai duong don
nhu glucose 1am cho qué trinh hap thu glucose vao co thé cham lai (Le & ctg., 2019). C4c loai
flavonoid nhu hesperidin va quercetin gép phan cai thién bénh dai thao duong tuyp 2 bang
cach lam giam stress oxy hoa thdng qua viéc lam ting luong glutathione, ting hoat dong cua
GPx, GST va SOD va giam qué trinh peroxy hoda lipid gan (Ali & ctg., 2020). Ngoai ra
Flavonoid va Saponin ¢ vai trd ngin chan sy tong hop cac chét trung gian gy viém nhu IL-
1B, TNF-a, NO va COX-2 (Ferraz & ctg., 2020; Shi & ctg., 2023) gop phan giam phan tng
viém va stress oxy hoa, tir d6 giam muac do ton thuong mé rudt va da day do bénh dai théao
duong tuyp 1 va tuyp 2 gay ra (Pegah & ctg., 2021; Piyachaturawat & ctg., 1991). Cay du du
duc (Carica papaya L.) 1a mot loai thao duoc quen thudc trong y hoc ¢c6 truyén véi nhiéu tac
dung sinh hoc tiém nang. Theo két qua xét nghiém dinh tinh cho thay trong dich chiét hoa du
da c6 chira luong 16n Flavonoid, saponin va tanin va mot s6 vitamin nhu thiamine (B1),
riboflavin (B2), niacin (B3) va axit ascorbic (C) thé hién tiém nang chéng oxy hoa va khang
khuan (Dwivedi & ctg., 2020).

O chudt, da day duoc chia ra thanh hai phan chinh: phan thugng vi (forestomach) va
phan da day tuyén, trong d6 da day tuyén lai duoc chia thanh hai ving Ia than vi va ha vi.
Giira phan da day truéc va da day tuyén c6 su ngin cach nhau boi go giéi han (Boorman &
Everitt, 2006; Di Natale & ctg., 2022). Phan thuong vi thyc hién chirc nang luu trit va tron
déu thirc dn tham déu nudc bot trong khoang thoi gian tir 01 dén 03 gio, tdy vao nhu cau
tiéu hod. Qué trinh nay gitp duy tri ché do tiéu héa 6n dinh theo thoi gian va ngin ngira su
gia ting dot ngot glucose mau, tuong ty nhu & nguoi (Gartner, 2002). Trong khi d6, phan da
day tuyén khong c6 kha ning gidn no dang ké, ngay ca khi chuot tiéu thu mot luong 16n
thire an. Didu nay la do phan thuong vi ¢6 kha ning gidn nd déang ké, gilp can bang ap suat
trong da day (Gartner, 2002). Phan da day tuyén c6 chira cac tuyén da day duoc cau tao bai
I6p biéu mé tru don, hinh thanh cac hé da day. Ving chinh cua da day tuyén cé cac tuyén
day voi cac té bao thanh san xuat acid clohydric va cac té bao chinh & gbc tuyén san
Xuat zymogen. Ving mén vi cua da day tuyén chira cac tuyén mén vi nhay. Ciu trac co cua
da day bao gébm mot 16p chéo bén trong, mot 16p co vong & gitra va mot 1op doc bén ngoai
(Krinke & Weber, 2012).

Nghién ctru ndm 2012 d3 chi ra rang chiét xuat nuéc hat du da c6 tac dung bao vé da
day, ngin ngira va diéu tri loét da day (Abisola & Oyeyemi, 2012). Thém vao d6, mot nghién
ctru khac di khao sét tac dung cua protease cysteine trong du dii ddi voi nhu dong da day, cho
thay vai trd quan trong cua no trong hd tro tiéu hoa (Annahézi & ctg., 2021).

Viéc su dung cac vung thuong vi, than vi va ha vi lam ti€u chi danh gia trong nghién
ctru nay cho phép phan tich vé ciu trdc md hoc cia tiéu hoa va tac dong cua cac yéu té bén
ngoai dén chirc nang da day caa chudt, tir d6 cung cp nhiing hiéu biét quy gia cho cac nghién
ctru tiép theo vé hé tiéu hoa.
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Trong nghién ctu ndy ching t6i st dung mo hinh dai thao dwdng thuc nghiém bing
streptozotocin va nicotinamide, dwa trén két qua nghién ctu ctua Truong va cong su (Truong
& ctg., 2008). M6 hinh nay dugc st dung dé danh gia tac dong cua nudc sic hoa du du duc
lén da day chudt mic dai thao dudng do streptozotocin.

3. Phuwong phap nghién ctru
3.1. Hod chit

Streptozotocin (Stanta, M), Nicotinamide (HiMedia, Trung Qudc), Na;SO, (Scharlab
S.L, Tay Ban Nha), NaCl (Scharlab S.L, Tay Ban Nha), Formaldehyde (Xilong, Trung Qudc),
Kali dihydrogen phosphate (Merck, Puc), Di-Natri hydrogen phosphate (Merck, Puc), Natri
citrate dihydrate (Scharlab S.L, TAy Ban Nha), Citric acid (Alpha, An D9).

3.2. Dong vat thi nghiém

Chuot nhat trang cai ICR (Institute of Cancer Research) 04 tuan tudi duoc mua tir
Trung tdm Coéng nghé Sinh hoc Thanh phé H6 Chi Minh. Bé dam bao diéu kién nuéi dudng
6n dinh, chudt duoc nudi trong 1dng kinh c6 kich thudc 30X19x 19 cm? trong 02 tudn trudc
khi tién hanh thi nghiém. Long kinh duoc 16t trdu va che day bang nép ludi inox tao diéu kién
thdng thoang cho chudt. Ché do anh sang duoc thiét 1ap voi chu ki 10 gio sang va 14 gio téi,
trong khi nhiét do moi truong duoc duy tri tir 26 - 28°C va do am tir 75 - 80%. Cac chudt dat
diéu kién dé thyuc hién thi nghiém 1a 20 - 21g.

Ché @6 an udng cua chudt dugc thiét 1ap vai tan suat 02 lan/ngay vao lic 07 gio sang
va 16 gio 30 phat. Ngudn nuéce udng cho chudt 1a nude may, dugce sir dung tai Phong thi
nghiém Giai phau - Sinh li ngudi & dong vat, Truong Pai hoc Su pham Thanh phé H6 Chi
Minh va nudc ubng duoc bd sung vao lic 16 gio hang ngay. Pé dam bao méi trudng song
sach s& va an toan cho chudt, chudng nudi duoc vé sinh dinh ki mdi 02 dén 03 ngay. Viéc
thuc hién cac bién phap nay nham dam bao suc khoe va trang thai sinh Ii 6n dinh cho chudt
trudc khi tién hanh céc thi nghiém tiép theo.

Co s& sir dung sé lwong chudt cho thi nghiém:

C& mau chudt dugce xac dinh dua trén tra bang power v6i mirc chénh 1éch trung binh
25% va do manh 15. Thi nghiém g6m sdu nhom (ndm nhém nghiém thuc va mgt nhom ddi
chung), véi mot phac dd xir 1y (streptozotocin + nicotinamide) va hai thoi diém danh gia (04
va 06 tuan). Két qua tinh toan cho thdy mdi nghiém thirc can tdi thiéu 10 chudt, twong duong
60 chudt cho toan thi nghiém. Tuy nhién, dé dam bao sb lugng chudt cho hai dot thi nghi¢m,
chung t6i str dung 06 chudt/nghiém thirc cho mdi 1an md, ning tong s6 chudt 1én 72.

3.3. B¢ tri thi nghiém

Thi nghiém gdm 72 chuét, phan bd vao 06 nghiém thirc (12 chudt/nhém). Nghiém
thic 1 - D6i Chang (BPC): chudt binh thuong khoe manh. Nghiém thic 2 - ddi chiing am
(STZ+NA): chuét mo hinh (Nakamura & ctg., 2006; Truong & ctg., 2008). Nghi¢m thtrc 3 -
d6i chung duong (STZ+NA+M): chudét mé hinh udng dung dich Metformin (200 mg/kg thé
trong) (Juérez-Rojop et al., 2012). Nghiém thirc 4 - nuéc sic hoa du du & nong do 1 (NS):
chudt binh thuong khoe manh udng nudc sic hoa du du & nong d6 1. Nghiém thic 5 - diéu
tri 1 (STZ+NA+NS1): chuét md hinh udng nuéc sic hoa du du ¢ nong do 12.4 mg/mL.
Nghiém thirc 6 - diéu tri 2 (STZ+NA+NS2): chudt md hinh udng nuéc sic hoa du di & ndng
d6 22.22 mg/mL.
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3.4. Phuwong phdp xir |y hoa du du duc (Carica papaya L.)

Hoa du du duc sau khi dugc thu hai & Phd Yén (Tan Binh, xa Son Phudc, huyén Son
Hoa, tinh Pha Yén; toa do 13°07°29.5”N;1248657, 108°57°02.1”E) s& duoc van chuyén vé
phong thi nghiém Giai phiu - Sinh li nguoi - Dong vat dé tién hanh phan loai. Chi nhitng
boéng hoa con non va trudng thanh khoéng c6 sdu bénh, dap nat duoc gitr lai cho qué trinh
nghién ctu. Nhitng hoa nay dwoc rira sach dé loai bo bui ban va tap chat. Hoa sau khi rira s&
dugce dé rao nude va can khoi luong tuoi. Tiép theo, hoa dugc phoi khé dudi &nh nang nhe
trong khoang tir 01 - 02 ngay nham loai bot nudc. Quéa trinh ndy gilp bao quan hoa va chuan
bi cho budc siy tiép theo. Cubi cung, hoa duoc sdy trong ti siy & nhiét do trung binh 60°C
cho dén khi khéi luong khong ddi, dam bao rang hoa dat dugce d6 khé can thiét cho viéc thu
nudc Sac.

3.5. Phwong phdp thu nwéc sic hoa du di duc (Carica papaya L.)

Mot luong hoa du du duc di dugc sdy khd & trén dugc can chinh xac va ngam trong
nudc cat trong 20 phut trudc khi tién hanh nau. Sau khi loai bo nuwéc ngam, thém 300mL nudc
cat hai lan va dun sbi. Sau d6, giam nhiét do xudng con khoang 70 - 80°C va nau trong vong
90 phat dé thu nudc sac 1an 1. Tiép theo, thém 200mL nudc cat hai lan va tiép tuc nau & nhiét
d6 70 - 80°C trong 90 phut dé thu nudc sac lan 2. Hai lan thu nudc sic dugc gop chung, sau
d6 hdn hop duoc i tim dé loai bo cin. Cudi cing, nudc sic duge co dic dé dat dugc ty Ié
gitta mau va thé tich 1a 1:1 (g/mL), twong ung véi nong do 100% (Nguyen & Ho, 2016).
DUng mau nudc sic nay dé pha thanh hai nong do thi nghiém (ké thira két qua nghién cau cua
phong thi nghiém).

3.6. Phwong phdp gdy mé hinh chuét ddi thdo dwong

Trong nghién ctru nay, ching toi 4p dung phuong phap gay mo hinh chudt dai thao
duong thoéng qua viéc st dung Streptozotocin (STZ) két hop véi Nicotinamide (NA)
(Nakamura & ctg., 2006; Truong & ctg., 2008). Sau khi nudi 6n dinh va dat khi lugng co
thé 19 - 21g, ngay trudc khi tién hanh gay déi thao duong chudt duge cho an bira chiéu va
thte an con du dugc lay hét ra sau 60 phat, & dam bao chudt nhin d6i qua dém (08 - 12
gi0). Viéc nhin do6i nay la can thiét dé tdi vu héa su nhay cam cua cac té bao beta trong
tuyén tuy d6i voi tac dong cua Streptozotocin. Nicotinamide dugc pha vao trong dung
dich nudc mudi sinh 1i 0.9% dé co6 duoc néng d6 1a 120 mg/kg thé trong. Sau dé, dung
dich nay duoc tiém vao phuc mac céc con chudt 15 phuat trude khi tiém Streptozotocin
(100 mg/kg thé trong) da dwoc hoa tan trong dung dich dém citrate (pH = 4.5). Viéc tiém
Streptozotocin nay nham muc dich gay ton thwong cho cac té bao beta trong tuyén tuy,
dan dén tinh trang thiéu insulin va ting glucose mau. Sau 72 gid ké tir khi tiém
Streptozotocin, tién hanh kiém tra mirc glucose méau chudt bang may do glucose mau ca
nhan (Optium Eceed) (Nguyen & Vo, 2019). Nhiing con chudt nao c6 muc glucose méu
cao hon 180 mg/dL duoc dwa vao chuan bj thi nghiém, xac nhan rang chung da bi dai thao
duong (Cruz & ctg., 2021; Yan, 2022). Bé dam bao cac chudt nay tiéu duong, l1ay ngau
nhién 03 chudt trong sé nay dé thu mau tim (sau khi d3 gy mé bang ketamine két hop voi
xylazine (0.1 mL/10g thé trong)) cho vao éng dung thi nghiém c6 dung dich EDTA dé xéc
dinh HbA1c bang phuong phap HPLC tai Khoa xét nghiém cua Trung tam Y khoa Medic,
Quan 10, Thanh phé H6 Chi Minh.
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3.7. Phwong phdp cho chuét uéng nwéc sic hoa du dii duc va dung dich Metformin

Thuc hién pha lodng nuéc sic hoa du du thanh hai nong do khao sat 1a 12.4 mg/mL va
22.22 mg/mL (ké thira két qua nghién ciu cia phong thi nghiém). Chuét duoc cho ubng nuée
sic hoic dung dich Metformin bing cach bom dung dich twong (ng véi cac nong d6 can khao
sat vao tiing chudt cua tung nghiém thie twong wng boi kim tiém 1mL gin véi dau kim
chuyén dung dau tron xuéng thuc quan. Ki thuat nay cho phép dua dung dich vao co thé chuot
mét cach an toan va hiéu qua, déng thoi giam thiéu su khoé chiu cho dong vat thi nghiém. Sau
khi cho chuét uéng dung dich nudc sic cac biéu hién bén ngoai cua chudt duoc theo doi va
ghi nhan vao s6 nhat ki trong khoang thoi gian 30 phat. Thyc hién cho chudt udng vao mdi
9h00 tir thar Hai dén thtr Sau hang tuan, kéo dai trong 06 tuan.

3.8. Phuwong phap danh gia da day

Sau 04 va 06 tuan thi nghiém, chudt duoc gay chét nhan dao bang phuong phéap kéo
dan d6t séng 6. Sau do, thuc hién giai phau khoang bung, thu nhan da day danh gia dai thé.
Tién hanh danh gia ciu tric dai thé thong qua d6 phinh, tich nudc va khi. Cac mau da day
chudt sau d6 dugc ¢b dinh trong dung dich trong dung dich formalin 10% b6 sung KH,PO,
(0.0294M) va Na;HPO, (0.0458M) va giri mau dén phong Giai phau bénh cua Phong kham
Pa khoa Pai Phuéc, Quan 11, Thanh phd Ho Chi Minh dé nhuém H&E. M&i nghiém thuc
chon ngau nhién 03 da day dé thuc hién nhuém mau mo, méi mau danh gia trén 03 lat cit.
Pénh gia mtc do ton thuong cac ving da day: ving thuong vi, than vi va ha vi dudgi kinh
hién vi dao nguoc c6 gian camera quan sat (Nikon, TiU). Kich thudc do day co & cac ving
thuong vi, than vi va ha vi cua cac nghiém thirc dugc xac dinh bang phan mém S-EYE
(Truong & ctg., 2024). Mdi ving trén mdi lat cat do 10 vi tri khac nhau. Két qua dwoc xuét
ra boi file Excel.

3.9. Phwong phdp xir 1y sé ligu

Cac sb lieu ghi nhan dugc xur 1y theo cac thuét toan xac suét théng ké b?lng phﬁn mém
GraphPad Prism. Céc sb liéu trung binh duoc trinh bay & dang Mean (trung binh) + SD (d6
léch chuan). Phén tich phuong sai mot va hai yéu td (Anova) boi thir nghiém Tukey véi do tin
cay 95%.

4. Két qua nghién ctru va thao luan
4.1. Két qud nghién ciru
4.1.1. Két qua gay chugt ddi thdo dwong
Bang 1
Két Qua Xét Nghiém Chi Sé HbAlc ¢ Mdau Mau Chudt dioe Gay Pdi Thio Puong

HbAlc (%A1C) HbA1c (mmol/mol)

Két qua nghién ctru| Khoang tham chiéu | Két qua nghién ctru [Khoang tham chiéu

Trung binh 6.66 £ 0.017 40-6.5 49.290 + 0.191 20.0-47.5

Ghi chi: Két qua xur 1y tir dit liéu diéu tra

Két qua phan tich cho thdy chi sd HbAlc trung binh cua mau chudt thi nghiém déu
vuot qua ngudng tham chiéu. Diéu nay khing dinh tinh hiéu qua caa quy trinh gdy md hinh
chudt dai thao duong duoc ap dung trong nghién cau nay.
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4.1.2. Két qud dai thé da day chugt sau 04 va 06 tuan thi nghiém
Hinh 1
Anh Pgi Thé Dg Day Chugt sau 04 va 06 Tuan Thi Nghiém

Ghi cht: A, A’: Déi chiing; B, B’: Streptozocin + Nicotinamide; C, C’: Streptozocin + Nicotinamide +
Metformin; D, D’: Nudc sic hoa du du duc ndng d6 12.4 mg/mL; E, E’: Streptozocin + Nicotinamide + nuéc sic
hoa du du duc néng d6 12.4 mg/mL; F, F’: Streptozocin + Nicotinamide + nudc sic hoa du du néng d6 22.22
mg/mL. Két qua xir 1y tir dit liéu diéu tra

Bang 2

Mizc B Phinh va Tich Khi/Nuéc trong Da Day Chugt sau 04 va 06 Tuan Thi Nghiém
Nehi¢m thirc e (til:lggyphinh tl'clllvlkl;cl'/(lil?r(rc

A, A’ (Péi chimg) - -

B, B’ (Tiéu dudng) o+ ot

C, C’ (Tiéu duong + Metformin) ++ -+

D, D’ (Nuéc sac 12.4 mg/mL) + +

E, E’ (Tiéu dudng + Nudc sac 12.4 mg/mL ++ ++

F, F* (Tiéu dudng + Nudc sic 22.22 mg/mL) + +

Ghi cht: Dau “+” thé hién murc d6 phinh va tich khi/nuéc, s6 lwong ddu “+” ting theo mirc d6 nghiém trong (“-”
khong c6, “+” thdp nhét, “++++" cao nhat). Miii tén mau tring: Vi tri tich khi/nudc. Két qua xur 1y tir dir lidu
diéu tra

Két qua dai thé da day chuot (Hinh 1 va Bang 2) cho thay: chudt bi dai thao duong
xuat hién hién tuong phinh da day va tich khi/nugc. Sau 06 tuan, nhém chudt bi dai thao
duong (B, B’) ¢6 mirc d6 phinh va tich khi/nudc cao nhét. Biéu tri bang Metformin (C, C°)
giup giam d6 phinh va tich khi/nudc so véi nhom B. Nudc sic hoa du du duc (D, D’; E, E’;
F, F’) c6 tac dung bao vé da day, trong d6 nong d6 22.22 mg/mL (F, F*) hiéu qua tot nhat,
gan bang Metformin. M6 hinh chuét dai tiéu duong bang Streptozocin va Nicotinamide gay
ton thuong da day, nhung nudc sic hoa du du dyc c6 tiém ning bao vé tot, dac biét & nong
do cao.
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4.1.3. Két qua cau tric md hoc dg day chuét sau 04 va 06 tuan thi nghiém
Vung thwong vi da day

Hinh 2 trinh bay chi tiét cac thay d6i cdu trac quan sat dugc gitta cac nhom thi
nghiém. O nghiém thtrc ddi chimg (Hinh 2A, A”), c4u triic md hoc ving thuong vi hoan toan
nguyén ven, cac 16p ciu trac duoc xac dinh rd rang, bao gém: 16p co gém 16p co doc (LM) &
ngoai va co vong (CM) & trong; 16p dudi niém mac (SM); 16p biéu mé vay (SE) va 16p stng
(d4u hoa thi). Cau trac mé hoc ving thuong vi ciia nghiém thic dau vao (Hinh 2WO0) va
nghiém thtrc bi déi thao duong khong duoc diéu tri (Hinh 2B) déu cho thay nhiing thay d6i
dang ké trong cdu tric md hoc. Lop biéu méd vay c6 xu hudéng mong hon so v6i nhém dbi
chtng va c6 dau hiéu bong troc & 16p co. Mirc do ton thuong cao nhit dugce ghi nhan ¢ nhom
chudt bi dai thao dudong khong duoc diéu tri sau 6 tuan (Hinh 2B, B’). O nghiém thirc dugc
diéu tri béng Metformin (Hinh 2C, C’) va nghiém thuc duogc diéu tri béng nudc sic hoa du du
noéng do6 (Hinh 2E, E’ va F, F’) cho thdy c6 nhiing cai thién dang ké so véi nhom dai thao
duong khong diéu tri. Cu thé, 16p co ¢6 xu hudng day hon, 16p biéu mo vay ting sinh va day
hon. Hiéu tmg nay phu thudc vao nong do nudc sic hoa du du duc, v6i nong do 22.22 mg/mL
cho thdy mirc d ting sinh biéu mé vay cao hon néng d6 12.4 mg/mL.

Hinh 2

««««««

Ghi cha: A, B, C, D: Sau 04 tuan thi nghiém; A’, B’, C’, D’: Sau 06 tun thi nghiém; A, A’: Déi chung; B, B’:
Streptozocin + Nicotinamide; C, C’: Streptozocin + Nicotinamide + Metformin; D, D’: Nudc sic hoa du du; E, E:
Streptozocin + Nicotinamide + nudc sic hoa du di nong d6 12.4 mg/mL; F, F’: Streptozocin + Nicotinamide + nuéc
sic hoa du du ndng d6 22.22 mg/mL; SM: Submucosa (L6p dudi niém mac), CM: Circular Muscle (co vong); LM :
Longitudinal Muscle (Co doc); Dau hoa thi: 16p stng; SE (Squamous Epithelium): biéu md vay. Két qua xir 1y tir dir
liéu diéu tra

Vung théan vi da day

Hinh 3 trinh bay chi tiét cac thay ddi céu tric quan sat duoc gita cac nhom thi
nghiém. O nhém ddi chimg (Hinh 3A, A”), ciu trdc md hoc vung than vi hoan toan nguyén
ven. Céc 16p cau triac duge xac dinh rd rang bao gdom: 16p co véi 16p co doc (LM) bén ngoai
va 16p co vong (CM) bén trong, 16p dudi niém mac (SM). Céc té bao chinh (chief cells, biéu
thi bang miii tén tring) co vai trd tiét pepsinogen va cac té bao thanh (parietal cells, biéu thi
bang mili tén den) c6 chirc nang tiét acid HCI duoc xac dinh rd va phan b6 déu. G nhom dau
vao (Hinh 3W0) va nhom chuét bi déi thao duong (Hinh 3B, B”), cdu trdc 16p co da day cé
dau hiéu long léo. Ngoai ra, 16p dudi niém mac (SM) c6 dau hiéu viém nhiém. Sau 04 va 06
tuan, & nhom khong duge diéu tri (Hinh 3B, B’), 16p co ¢6 xu huéng mong hon so véi nhém
ddi chung, va do day Iop niém mac da day giam dan. Pang chua ¥, sau 06 tuan, cac té bao
chinh ¢6 xu hudng sim mau hon, goi ¥ ddu hiéu hoai tir té bao. O nhém diéu tri bing
Metformin (Hinh 3C, C”) va nhom diéu trj bang nuéc sic hoa du du (Hinh 3E, E’ va Hinh 3F,
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F’), 16p co day hon so véi nhém khong duoc diéu tri va sé luogng té bao chinh ¢6 xu hudng
nhiéu hon. O nhém chi sir dung nudc sic hoa du du (Hinh 3D, D), d6 day thanh da day cao
hon so v6i nhém dbi ching.

Hinh 3

Cau Trac M6 Hoc Ving Than Vi

) o) o 5L
W o l;\.

= : iy R

Ghi cha: A, B, C, D: Sau 04 tuan thi nghiém; A’, B’, C’, D’: Sau 06 tuan thi nghiém; A, A’: Béi chung; B, B’:
Streptozocin + Nicotinamide; C, C’: Streptozocin + Nicotinamide + Metformin; D, D’: Nudc sic hoa du du; E,
E’: Streptozocin + Nicotinamide + nu6c séc hoa du du nong d6 12.4 mg/mL; F, F’: Streptozocin + Nicotinamide
+ nudc sic hoa du du ndng d6 22.22 mg/mL; miii tén nét dut: Té bao thanh; mii tén mau trang: Té bao chinh.
Két qua xtr 1y tir dit liéu diéu tra

Vung ha vi da day

Hinh 4 trinh bay chi tiét cac thay dbi cdu trac quan sat dwoc gita cac nhém thi
nghiém. O nhém d6i ching (Hinh 4A, A”), cau tric mé hoc ving ha vi duoc bao ton. Céc cau
trac dugc xac dinh bao gom Iép co (M) va 16p té bao vong mdn vi (pyloric sphincter cells,
PS). O nhém dau vao (Hinh 4W0), I6p té bao vong mon vi (PS) c6 dau hiéu giam vé sb lugng
va l6p niém mac 16ng léo hon so voi nhom ddi chimg. Sau 04 va 06 tuan, & nhom khong duoc
diéu tri (Hinh 4B, B), 16p co ¢6 xu hudng mong hon so vi nhém ddi chung. Pang chu y, sau
06 tuan, cac tuyén mon vi (pyloric glands, PS) c6 nhan bi teo lai, tham chi hoai ti, va s6
luong té bao trong tuyén mén vi giam so véi thoi diém 04 tuan. Cac nhom duoc diéu tri bang
Metformin (Hinh 4C, C’) va nuéc sic hoa du du ¢ ca hai nong do 12.4 mg/mL va 22.22
mg/mL (Hinh 4E, E’ va Hinh 4F, F’) cho thy sy giam dang ké s6 lugng té bao thoéi hoé va
l6p co day hon so voi nhém khong duge diéu tri va nhom ddi ching.

Hinh 4

Ghi chi: A, B, C, D: Sau 04 tuan thi nghiém; A’, B’, C’, D’: Sau 06 tuan thi nghiém; A, A’: Bdi chung; B, B’:
Streptozocin + Nicotinamide; C, C’: Streptozocin + Nicotinamide + Metformin; D, D’: Nuéc sic hoa du du; E, E:
Streptozocin + Nicotinamide + nudc séc hoa du di néng do 12.4 mg/mL; F, F’: Streptozocin + Nicotinamide +
nudc sic hoa du du ndng d6 22.22 mg/mL; PG: (Pyloric Gland): tuyén mén vi. Két qua xtr 1y tir dit liéu diéu tra
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T6m lai, dyua trén phan tich mé hoc 03 ving da day cho thiy dai thao duong gay ra
nhirng ton thuong cau truc dang ké véi da day chudt, trong khi dieu tri bang Metformin va
nudc sac hoa du du cd thé cai thién tinh trang nay, véi nudc sac hoa du da cho thay tiém nang

bao vé ngay ca khi st dung doc lap.
4.1.4. Két qua d¢ day thanh dg day sau 04 va 06 tuan thi nghiém

Bang 3

Anh Hueéng ciia Nuwéc Sdac Hoa Pu Pui Pyee 1én 6 Day Thanh Dg Day Chugt (um) sau 04 va

06 Tuan Thi Nghiém

Cac vung Céc moc thoi gian danh gia (tudn)
da day Nghiém thirc
chupt WO W4 W6

D& ehim 115.759 + 115088+  118.699 +
o1 chuhg 8.655" 20.386"2 12.392%2
166.312 + 107.745+  132.277 +
STZ+NA 2.9027° 8.42082 13.810%®
. 165.807 + 119736+  135.569 +
STZ+NA+Metformin 2 573 8.3528 13.822C2

Thuong vi 110.807 196.930 204.083
. + . + . +

NS 12.4 mg/mL 4.172% 6.0875 8.7625
163.775 + 164629+  202.935 +

STZ+NA+NS 12.4 mg/mL R 1 oaghe bt
165.632 + 189301+  204.872 +
STZ+NA+NS 22.22 mg/mL 437370 14.9458¢ 1493550
Déi b 116.187 + 113186+  115.369 +
o1 chuhg 9.138" 0.694" 18.490"2
171.589 + 102.244 + 92.925 +

STZ+NA 5.5052 8.0425 3.931%
. 168.606 + 103331+  100.116 +

STZ+NA+Metformin 11,0707 6.5908" 6.8495¢

Than vi 111.592 164.068 155.579
. + . + . +

NS 12.4 mg/mL 5.700" 5.9415 6.666°¢
168.589 + 91.904 + 118.868 +

STZ+NA+NS 12.4 mg/mL ot s et
160.20 + 118868+  120.069 +
D& o 260.921 + 260202+  269.157 +
o1 chuhg 10.513" 5.29242 10.348%2
. 203.219 + 155241+  140.979 +
Ha vi STZ+NA 12,7437 16.929°" 11,064
. 209.871 + 271411+ 231618+

STZ+NA+Metformin 5.552° 15.36452 7.010%
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Céc vung Cac moc thoi gian danh gia (tuin)
da day Nghiém thirc
chubt WO W4 W6

254.019 + 235.194 + 254.790 =

NS 12.4 mg/mL 12,2477 8.5385¢ 14,157~
206.505 + 165.045+  167.126 +

STZ+NA+NS 12.4 mg/mL 6 79" et 0 7715
208.952 + 245229+ 251580 +

STZ+NA+NS 22.22 mg/mL 6.142% 26.6505 18.4948¢

Ghi chi: a, b, ¢, d, e, f: the hién sy khac biét theo cot véi do tin cay 95%; A, B, C: thé hién su khéc biét theo
hang ¢ do tin cdy 95%; WO: thoi diém cac chudt bi dai thao duong va bat dau dua vao thi nghiém dicu tri; W4 va
W6: sau 04 va 06 tuan diéu tri. Két qua xu 1y tir dit liéu diéu tra

Két qua do do day thanh da day caa chudt trong nghién ciru nay (Bang 3) cho thay su
khac biét rd rét gitra cac nhom chudt bi dai thao duong va khong bi dai thao duong. Cu thé, &
tuan 0, d6 day thanh da day cua nhém dbi chung va nhém chudt khong bi dai thao duong chi
udng nudc sic twong duong nhau, dao dong tir 110 - 115um ¢ ving thuong vi, 111 - 116pm &
vung than vi va 254 - 260um ¢ vung ha vi (p > 0.05). Nguoc lai, cAc nhom chuét bi dai thao
duong duoc diéu tri bang nudc sic hoac Metformin cho thiy do day thanh da day cao hon,
Vi céc gid tri tuong tng la 163 - 165um, 160 - 168um va 203 - 209um (p < 0.05). Su khéac
biét nay cho thiy rang d6 day thanh da day ¢ chudt bi dai thdo duong 16n hon so véi nhom
khong bi dai thao duong (p < 0.001).

Theo ddi qua céac tuan khao sét (tuan 04 va tuan 06), nhém ddi ching duy tri d6 day
6n dinh tuong duong vai tuan 0 (p > 0.05). Trong khi d6, nhom chudt bi dai thao duong
khong diéu tri (STZ+NA) cho thay sy giam dang ké do day o vang than vi va ha vi (p <
0.0001), trong khi viing thuong vi ¢ su bién dong véi do day giam vao tuan 04 va ting vao
tuan 06 nhung van chua dat mac d6 day caa tuan 0. DSi véi nhom chudt khong bi dai thao
duong chi uéng nude sic (NS12.4 mg/mL), d6 day & ving thuong vi va than vi tang dang ké
so véi tuan 04 (p < 0.0001) va duy tri & tuan 06 (p > 0.05), trong khi viing ha vi khéng c6 su
thay d6i so véi tuan 0.

Ddi v6i nhom diéu tri bang Metformin, do day ¢ vang thuong vi khdng ¢ su khac
biét so v6i nhom khong diéu tri (p > 0.05), trong khi viing than vi cé sy khac biét khdng cd y
nghia thong ké ¢ tuan 04 nhung ting nhe c6 y nghia thong ké& & tuan 06 so véi nhom khdng
diéu tri. Bac biét, nhém chuot duge diéu tri bang nudc sic hoa du di véi nong do 22.22
mg/mL cho thay su ting do day ¢ ving ha vi (p < 0.0001), twong duong v4i nhoém diéu tri
bang Metformin. Ca hai ndng do nudc sic déu cai thién do day cac vung khao sat so Vi
nhom khong diéu tri (p < 0.0001).

T6m lai, nghién ciru da ching minh md hinh gay déi thao dudng bang Streptozotocin
va Nicotinamide gay ra nhitng ton thuong dang ké trén da day chudt, biéu hién qua su thay
d6i hinh thai dai thé (phinh da day, tich khi/nudc), cau tric mé hoc (mong 16p co, ton thuong
té bao nidm mac) va giam do day thanh da day. Nguoc lai, viéc sir dung nudc sic hoa du da
duc, dic biét & nong do 22.22 mg/mL, cho thiy tac dung bao vé da day, thé hién qua viéc
giam mtrc d6 phinh va tich khi/nuéc, cai thién ciu tric mé hoc & ca ba vung (thuong vi, than
vi, ha vi) va phuc héi do day thanh da day.
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4.2. Thao ludn

Nghién ctu ciia ching t6i khao sat kha nang lam giam ton thuong da day va cai thién
hé thdng tiéu hod cua nudc sic hoa du du 18n chudt bi dai thao dudng do streptozocin. Két qua
nghién ctu cua chdng tdi vé& anh hudong cia dai thao duong Ién da day day chudt twong dong
V6i cac nghién ciru da duoc cong bd trude do: sy suy giam 16p niém mac da day (Raafat &
Hamam, 2019) bao gdm: giam sb luong té bao chinh va té bao thanh (Baimai & ctg., 2023;
Bastaki & ctg., 2010). Nguyén nhan 1am giam Iép niém mac da day c6 thé do muc glucose
mau ting cao thiic diy co ché nhu ty oxy hoé glucose, kich hoat con duong polyol va phat
trién cac san pham cudi cling cua qua trinh glycation nang cao (AGE) (Zhao & ctg., 2021).
Ngoai ra, su ting glucose mau gay rdi loan chirc ning ti thé dan dén ting ROS lam giai phong
ra cac goc tu do, peroxide va peroxide lipid gy tén thwong mang té bao va céc bao quan
(Baimai & ctg., 2023). Ngoai ra nghién ciru ciing di ghi nhan dugc sy ton thuong co da day ¢
chuot dai thao duong. Hién nay, bénh liét da day 1a mot bién chiang pho bién cua bénh dai
thao duong. Bénh dugc dic trung boi tinh trang cham lam rdng da day khi khéng cé tic
nghén co hoc. Glucose méau cao man tinh gay ra su cang thang voi lugi ndi chat nham, kich
hoat qua trinh chét theo chu trinh cua té bao, dan dén 1am giam sé luong té bao co trong cua
thanh da day tir 46 gy ton thuong co da day (Chen, 2014). Pidu nay duoc ghi nhan dbi véi
nhém khong duge diéu tri ¢ tuan 0, 04 va 06, tuy nhién, mic do giam dan do day thanh da
day giam dan qua cac tuan thi nghiém.

Flavonoid 1am giam su stress oxy hoa (Khaleel & ctg., 2015), giam san xuat cytokine
tién viém nhu IL-6 va TNF-o trong huyét twong, nhitng yéu t6 ¢6 vai trd quan trong trong co
ché gay viém va ton thuong té bao da day (Ferraz & ctg., 2020). Diéu nay gilp giam mic do
thoai hoa té bao va ton thuong niém mac da day do dai thao duong gay ra. Flavonoid kich
thich san xuat chat nhay va bicarbonate, tir 46 bao vé niém mac da day khoi tac dong cua acid
HCI (Bandyopadhyay & Chattopadhyay, 2006). Trong khi d6, Saponin cling 1a mét thanh
phan quan trong trong hoa du du duc c0 tac dung bao vé niém mac da day théng qua viéc thac
day sy ting sinh té bao biéu md niém mac da day, tir d6 giup cai thién do day cua thanh da
day trén chudt bi dai thao duong (Shahzad & ctg., 2024).

Metformin, mét loai thubc phé bién trong diéu tri dai thao duong tuyp 2 (LaMoia &
Shulman, 2021), ¢6 tac dong kich hoat AMPK (adenylate-activated protein kinase), gitip ting s6
lwong té bao niém mac da day va chic ning cua té bao thanh, dan dén tang tiéttang kha nang tiét
acid HCI (Lo & ctg., 2017). Theo két qua xét nghiém dinh tinh cho thay trong dich chiét hoa du
du co chtra lugng 16n flavonoid, saponin va tanin (Dwivedi & ctg., 2020). C4c nghién ctru trudc
day chi ra rang ca flavonoid va saponin déu c6 kha ning tic ché enzyme a-glucosidase, gitp lam
cham qua trinh phan huy carbohydrate thanh glucose, giam su gia tang dot ngot ctia glucose mau
sau an, tir d6 1am giam bién chimg do dai thao duong gay ra trén da day (Le & ctg., 2019). Khi
két hop véi nudce sic hoa du du duc, flavonoid c6 thé gitp can bang lai tac dong nay bang cach:
On dinh chirc ning té bao thanh: Flavonoid c6 kha ning bao vé té bao thanh khoi ton thuong do
stress oxy hod va viém nhiém, tir 6 giup duy tri su can béng gitra bai tiét acid va yéu té bao vé
niém mac (Bandyopadhyay & Chattopadhyay, 2006). Diéu hoa AMPK: Mot s nghién ciu cho
thay flavonoid c6 thé tuong tac voi AMPK, gop phan diéu hoa hoat dong ciia con dudng nay va
lam giam muc d6 ton thuong do tang tiét acid da day (Li & ctg., 2025)

Nudc sic hoa du du duc trong nghién ciru nay cho thay c6 tac dung bao vé niém mac
da day trén chuot dai thao dudng nho cac co ché chéng oxy hoa, chéng viém va én dinh
chtrc nang tiét acid cua da day. Cac hop chét chinh tham gia vao qué trinh nay Ia flavonoid
va saponin, gilp giam ton thuong té bao, duy tri d6 day cua lép niém mac va giam nguy co
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viém loét da day. Két qua nghién citu mé ra tiém ning phat trién cac phuong phap diéu tri
ty nhién gidp giam ton thuong da day & bénh nhan dai thao dudng, nhung cin c6 thém
nghién ctru chuyén sau dé lam rd co ché tac dong chinh xac cling nhu tinh an toan va hiéu
qua trén nguol.

5. Két luan va goi y

Nuée sic hoa du du duc, dic biét & nf?)ng do 22.22 mg/mL, thé hién tac dung bao v¢ da
day chudt nhit tring cai bi dai thdo duong do Streptozotocin, tuong duong véi Metformin.
Tac dung nay dugc ghi nhan qua viéc cai thién hinh thai dai thé (giam tich khi/nudc) va cau
tric mo hoc (tdng sinh niém mac, giam thoai hod t& bao). Két qua niy cung cip co sd khoa
hoc dé tiép tuc nghién ctru sdu vé co ché va tiém ning tmg dung cta nudc sic hoa du du duc
trong hd tro diéu tri cac bénh 1i da day lién quan dén dai thao duong.

LOI CAM ON

Nghién ctru nay duogc tai trg boi Ngudn ngan séach khoa hoc va cong nghé Truong Dai
hoc Su pham Thanh pho H6 Chi Minh trong dé tai NCKH cua sinh vién nam hoc 2024 - 2025.
TUYEN BO KHONG CO XUNG POT LOI iCH

CAc tac gia cam két, tuyén bd khong co bat ky xung dot loi ich ndo lién quan dén viée
cong bd bai bdo nay.
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