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TOM TAT

Nghién cizu nham khdo sét tac dung bao vé ciia nuéc sac hoa du dii dwe doi Véi cdu tric md
hoc ta trang & chugt nhdt trang cai bi ddi thdo dwong do Streptozotocin két hop Nicotinamide. Cac
nhém chugt thi nghiém gom: d@oi ching, ddi thio dwong khéng diéu tri, diéu tri bang Metformin va
nuedc sdc hoa du dit duc véi hai liéu 12,4 va 22,22 mg/mL, chugt binh thuwong uong nudc sic hoa du
i dyc véi lieu 12,4 mg/mL. Két qua md hoc cho thay nhém chugt ddi thdo dwong khong diéu tri co
CAC ton thirong nghiém trong nhw: bong tréc niém mac, hogi tir, Xuat huyét va giam dg day thanh ta
trang. Trong khi dé, cdc nhom diéu tri, dac biét nhom ding nudc sac hoa du dii duec lieu 22,22 mg/mL
ghi nhdn si phuc héi cau tric md gan nhur binh thuong va tang do day thanh ta trang, hiéu qud
twong dwong véi nhom dung Metformin. Nghién cizu chiing minh tiém ndng ciia nueéc sdac hoa du di
dwe nhie mét dwoc liéu hé tro diéu tri ton thuwong ta trang trong bénh Ii dai thdo dwong. Can tiép tuc
nghién citu co ché tac dung va dé an toan lau dai cia nwéc sdac hoa du dii dwc dé hwdng dén img
dung hé tro diéu tri tén thwong rugt non trong bénh li dai thdo duong.

Tir khod: md hoc ta trang; tic dung bao vé mo; nude sic hoa du du duc; Metformin; dai thao
duong do Streptozotocin - Nicotinamide

1. Giéithieu

Dai thao dudng 1a mot bénh 1i chuyén hoa man tinh dang gia ting nhanh chong va trd
thanh ganh ning stc khoe toan cau. Theo bao cdo cua Lién doan Dai thao duong Qudc té
(IDF), tinh dén nam 2021, khoang 537 triéu ngudi trén toan cau dang bi mic bénh, con sé
nay du Kién sé ting 1én 643 triéu vao nam 2030 va 783 triéu vao nam 2045 (Sun et al., 2022).
Pai thao dudng gay stress oxy hoa, 1am thay d6i dic tinh co hoc cua rudt (Du et al., 2018).
Ngoai ra, dai thao duong con gay ra chizng loan khuan duong rudt, tir d6 din dén cac bién
chuang vé duong tiéu hod vai nhiing triéu ching nhu kho nudt, budn ndn, ndn mira, day hoi,
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cam giac no sém, dau bung, tiéu chay, sut can gy anh huang xau dén chat lwong cudc séng
(Qin et al., 2012; Wegeberg & Brock, 2024).

Trong bdi canh do, viéc tim kiém céc liéu phap hd trg diéu tri tir ngudn gbe tu nhién,
an toan va hiéu qua dang thu huat su quan tdm 16n. Cay du du duc (Carica papaya L.) la mot
duoc liéu truyén thong vai nhiéu hoat tinh sinh hoc nhur chéng viém, chéng oxy hoé va ha
duong huyét (Feyisayo & Durojaye, 2018). C4c nghién ctru trude day cho thay chiét xuat tir
hat va 14 c6 kha niang lam giam luong duong trong mau va cai thién mé hoc tuyén tuy ¢
chudt mic bénh dai thao dudng do streptozotocin gay ra (Feyisayo & Durojaye, 2018). Tuy
nhién, dén nay van con thiéu cac nghién ctiru vé anh hudng cua hoa du du duc dén cau tric
md hoc ta trang — mot doan rudt cé vai tro quan trong trong tiéu hoa va hap thu — trong boi
canh bénh 1i dai thao duong. Do d6, nghién ctru nay dugc thuc hién nham danh gia tac dong
ctia nudc sac hoa du di duc dén mé hoc ta trang & chudt bi dai thao duong thuc nghiém. Két
qua c6 thé gop phan 1am sang to tiém ning bao vé hé tiéu hoé caa duoc liéu nay, déng thoi
mé ra huéng (ng dung cac san pham ty nhién trong hd trg diéu tri va cai thién chat luong
séng cho bénh nhan dai thao duong.

2. Vatliéu va phwong phap nghién ciru
2.1. Hoa chat

Céc hoa chit chinh dwoc st dung trong nghién ciru ndy bao gém: Streptozotocin
(Stanta Cruz, Hoa Ki), Nicotinamide (Himedia, Trung Quéc), Metformin 1000 mg (Merck,
Phép), Sodium Chloride (Scharlab S.L, Tay Ban Nha), Sodium sulfate (Scharlab S.L, Tay
Ban Nha), Formaldehyde (Xilong, Trung Quéc), di-Sodium hydrogen phosphate (Merck,
burc), Potassium dihydrogen phosphate (Merck, Buc), Sodium citrate dihydrate (Scharlab
S.L, Tay Ban Nha), Citric acid (Alpha, An D9).

2.2. Bé tri thi nghiém

Thi nghiém duoc bd tri hoan toan ngau nhién véi 6 nghiém thic (n = 12 chudt/nhém), cu thé:
nghiém thic 1 - Bi ching (BC): chudt khoe manh, khong xir Ii bat ki tac nhan nao; nghiém
thirc 2 - M6 hinh bénh (STZ+NA): chudt duoc gay bénh theo mé hinh dai thio dudng bang
streptozotocin (STZ) két hop nicotinamide (NA) (Nakamura et al., 2006; Le et al., 2013);
nghiém thac 3 - Pdi chimg duong (STZ+HNA+M): chuét méd hinh dugc diéu tri bang
Metformin véi liéu 200 mg/kg thé trong (Juarez-Rojop et al., 2012); nghiém thac 4 (NS
12,4)- Nudc sac hoa du du duc 12,4 mg/mL (NS): chudt khoe manh duoc cho udng nudéc sic
hoa du du dyc ¢ ndng d6 12,4 mg/mL; nghiém thuc 5 - Bidu tri 1 (STZ+NA+NS 12,4): chuot
m6 hinh duoc diéu tri bing nudc sic hoa du da duc ¢ néng do 12,4 mg/mL; nghiém thic 6
- Piéu tri 2 (STZ+NA+NS 22,22): chuét mé hinh duogc diéu tri bang nudc sic hoa du du ¢
nong d6 22,22 mg/mL. Hai nong do nudc sic hoa du du dyc (12,4 mg/mL va 22,22 mg/mL)
duoc chon dya trén dit liéu sang loc trude d6 tir phong thi nghiém, dix liéu ndi bo chua cong bé.
Chudt mé hinh dai thao dudng (STZ+NA) duoc diéu tri bang nudc sic hoic Metformin (200
mg/kg thé trong) trong 6 tuan.

2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp nudéi duong va cham soc dong vdt thi nghiém
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Déng vt thi nghiém: Nghién ctu sir dung chudt nhit tring cai ICR (Institute of Cancer
Research) 4 tuan tudi, duoc cung cap bai Trung thm Cong nghé Sinh hoc Thanh phé HS Chi Minh.
Sau khi van chuyén vé phong thi nghiém Giai phau — Sinh 1i ngudi & Dong vét, chudt duoc nudi
6n dinh trong 2 tuan dé thich nghi vai diéu kién méi trudng truéc khi tién hanh thi nghiém.

Piéu kién nuéi dwong: Chudt duge nudi trong diéu kién nhiét do duy tri 26-28°C va
d6 am 75 — 80%, duoc kiém soat lién tuc bang nhiét ké dién ta. Chu ki chiéu sang duoc thiét
lap & ché d6 10 gio sang/14 gio toi. Mat do nudi 1a 6 con/chudng, véi kich thudc chudng tiéu
chuan 30x19x19 cm (dai x réng x cao).

Ché do dinh dwéng va vé sinh: Thirc an vién danh riéng cho chudt duoc cung cap 2
lan/ngay vao lic 07 gio va 16 gio 30 phat. Nudc udng sir dung ngudn nude sach cia phong
thi nghiém. Chudng nuéi duoc vé sinh dinh ki 2 lan/tuan dé dam bao diéu kién vé sinh téi
wu, han ché tdi da cac yéu td gdy stress cho dong vat.

2.3.2. Phuong phap xu i nguyén liéu va
thu nhdn nudc sac hoa du di duc

Hoa du du duc thu hai tai xa Son
Phudc, huyén Son Hoa, tinh Phd Yén
(13°07°29,5”N;1248657, 108°57°02,1"E)
va chuyén vé phong thi nghiém dé xu Ii.
Chi gitr lai nhitng hoa non hoac truéng
thanh, khdng s&u bénh hay hu hong co
hoc. Mau duoc rira sach, dé rdo va can
khéi Iwong twoi (Hinh 1A). Mau duoc 1am ;
kho tu nhién dudi anh ndng nhe (1-2 ngay), Hinh 1. Hoa\du du di_{t’c tru’(f(i khi say kho (A)

A S e 2 va sau khi say kho (B)
sau d6 say ¢ 60°C den khi khoi lugng on

dinh (Hinh 1B). & e
Tur nguyén liéu khd, can 5 gam hoa va ngam vao - &
nudéce cat 20 phat. Quy trinh sic thude dugc thyc hién qua W ol

Ngay siie: 18.11.2024

hai giai doan: (i) loai bo nudc ngam, thém 300 mL nudc \
cat hai lan, dun s6i va sau d6 gitr & nhiét do 70-80°C trong
thoi gian 90 phut dé thu nude sic 1an 1; (ii): tiép tuc thém
200 mL nudc cét hai 1an vao phan b4, Iap lai quy trinh
nhu giai doan dau. Hai phan dich sic thu dugc dugc gop,
li tam (3000 vong/phut, 10 pht), rdi co dic bang phuwong
phap bay hoi dén khi dat duoc ti 16 1 gam nguyén liéu
khd/mL dich (dung dich géc c6 ndng do 100%) (Nguyen
& Ho-Huynh, 2016). Tir dich géc nay (Hinh 2). Cac nong
d6 st dung trong thi nghiém dugc pha loang tir dung dich

Hinh 2. Dung dich mieéc sdc
hoa du du duc
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gbc theo thiét ké ké thira tir nghién cau noi bo cua phong thi nghiém.
2.3.3. Phuong phap gdy mo hinh chu¢t dai thao duwong

M6 hinh chudt dai thio dudng dugc ké thira tir két qua cua nhém nghién ciru da cong
bé trude d6 (Lam et al., 2025). Chudt duoc cho nhin in trong khoang 8 gio trudc xu 1i dé 6n
dinh dwong huyét nén. Sau khi can, chudt dugc tiém dudi da bung Nicotinamide (120 mg/kg
thé trong, body weight - b.w) hoa tan trong NaCl 0,9%, sau 15 phut, tiém Streptozotocin (STZ)
vai lidu 100 mg/kg b.w pha trong dung dich dém citrate pH=4,5. Sau 72 gid, chudt c6 chi s6
duong huyét tinh mach ldc no > 180 mg/dL dwoc xem 1a da phét trién tinh trang dai thao
duong (Cruz et al., 2021). Bé xac nhan mé hinh, ba ca thé ngau nhién duoc thu mau tim (sau
gay mé bang ketamine-xylazine) vao éng chira EDTA dé dinh lwong HbAlc bing phuong
phap sic ki long hiéu niang cao (HPLC) tai Trung tdm Y khoa Medic (Quan 10, Thanh phé
Ho6 Chi Minh). Két qua HbA lc dd duoc cong bd trong mot nghién ciru trude (Lam et al.,
2025) va trong nghién cttu nay, chi dé hd trg nham xéc 1ap mé hinh, khdng dua vao trong
phan tich két qua chinh.

2.3.4. Phurong phdp cho chudt uéng miedc sdac hoa du di va dung dich Metformin

Nudc sic hoa du du duc duoc pha lodng ¢ hai nong d6: 12,4 mg/mL va 22,22 mg/mL,
dwa trén két qua in vitro (chwa cong bd). Chudt duoc cho udng dung dich nay hoac Metformin
bang 6ng tiém 1 mL c6 dau kim tron dua qua thuc quan voi luong ubng 1a 0,2 mL/con, mdi
ngay mot lan vao ldc 9 gio sang, tir thir hai dén thir séu, kéo dai 6 tuan. Sau mdi lan cho
udng, tinh trang stic khoe chudt duoc theo déi trong 30 phuit.

2.3.5. Phwong phdp ddanh gid mirc do ton thirong td trang

Sau 4 va 6 tuan thi nghiém, chudt duoc gay chét nhan dao bang phwong phap kéo din
d6t sdng 6. Ta trang duoc thu nhan, ¢ dinh trong dung dich formalin 10% dém phosphate
(gom KH2PO4 0,0294 M va NaHPO4 0,0458 M), sau d6 xir Ii md va nhuém H&E tai Phong
kham Da khoa DPai Phuéc, Quan 11, Thanh ph H56 Chi Minh.

T mdi nghiém thirc, chon ngau nhién 3 mau ta trang, m&i mau cit ba lat mo. Céc lat
cat duoc quan sat dudi kinh hién vi dao nguoc tich hop camera (Nikon, TiU), phén tich bang
phan mém S-EYE. 6 day thanh ta trang (tir niém mac dén co tron) duogc do tai 10 vj tri/lat
va xuat dir liéu sang Excel dé phan tich thong ké.

Ngoai chi tiéu dinh lwong, ton thwong mé hoc dwoc danh gia ban dinh lwong dudi kinh hién
vi d4o nguoc dua trén cac tidu chi: (1) tham nhiém té bao viém, (2) tén thuong va hoai tir niém mac,
(3) teo nhung mao, (4) réi loan cAu tric héc Lieberkiihn va tuyén Brunner, (5) xuat huyét, (6) pha
huy 16p co niém. Mdi tiéu chi dugc chim diém theo thang diém tir 0 dén 4 nhu Bang 1.

Bdng 1. Bang tiéu chi danh gid mire dj ton thiwong mé hoc té trang

Mire d§ (Piém) M0 ta ton thwong mé hoc
Binh thuong (0) Khéng c6 ton thuong mé hoc quan sat duoc
Tén thuong nhe (1) Viém nhe, niém mac con nguyén ven
Tén thuong vira (2) Viém trung binh, bong tréc nhe niém mac
Tén thuong nang (3) Hoai tir tirng viing, mat cau trdc niém mac, xuat huyét cuc bo
Ton thuong rat nang (4) Loét sau, hoai tir lan rong, pha hay hoan toan ciu tric mo

992



Tap chi Khoa hoc Treong BPHSP TPHCM Tap 22, S0 6 (2025): 989-1002

2.3.6. Phurong phdp xit 1 s6 liéu

Dit liéu duoc xu Ii bang phan mém GraphPad Prism. Gié tri dwoc biéu dién dudi dang
trung binh + do léch chuan (Mean * SD). So sénh su khac biét giita cac nhom duoc thuc
hién biang phan tich phuong sai (ANOVA) mét hoic hai yéu t6, két hop voi kiém dinh Tukey
(p < 0,05) dé xac dinh mirc d6 khéc biét c6 ¥ nghia thong ke.
2.4. Dao dirc trong nghién criru

Toan bo thi nghiém duoc tién hanh tuan thi theo Quy dinh dao duc trong nghién ciu
y sinh hoc di véi dong vat. Ké hoach nghién ctru da duoc Hoi dong Pao duc cia Trudng
Dai hoc Hué phé duyét, ma s6 HUVN0030, ngay 01 thang 2 nam 2024
3. Kétqua va thao luan

M6 hinh chuét dai thao duong do Streptozotocin két hop Nicotinamide da duoc xac
lap thanh cong tir nghién ctru trude d6, voi chi sé HbA 1c vugt ngudng tham chiéu (49,29%
so véi 20,0-47,5%) (Lam et al., 2025). Trong nghién ctru nay, cac phan tich mé hoc duoc
tién hanh nham danh gia anh huong cua tinh trang dai thao dudng va tac dong can thiép bang
nudéc sic hoa du du duc I18n cau trdc ta trang.
3.1. Bién dpng glucose mdu sau an trong qud trinh thi nghigm
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Hinh 3. Biéu do thé hién nong dg glucose méu sau 2 gio én trong 6 tuan thi nghigm
bC: boi chung; STZ+NA: Streptozocin + Nicotinamide; STZ+NA+M: Streptozocin +
Nicotinamide + Metformin; NS 12,4: Nwoc sac hoa du du dl_/‘t’C lieu 12,4 mg/mL; STZ+NA+NS
12,4: Streptozocin + Nicotinamide + nudc Sd:c hoa du du nong do 12,4 mg/mL; STZ+NA+NS
22,22: Streptozocin + Nicotinamide + nudcC Sac hoa du dii Nong dé 22,22 mg/mL; **** thé hién
sy khac biét voi p < p,OOQl o
Hinh 3 cho thay nong d6 glucose mau sau 2 gio an & cac nghiém thac trong 6 tuan. O
tuan 0, nhém ddi ching (BC) va nhom chi udng nudc sic hoa du da duc (HD) ¢6 mirc dudng
huyét binh thuong (154-159 mg/dL), khong khac biét c6 y nghia thong ké (p > 0,05). Ngugc
lai, cac nhém chudt duoc gay dai thao dudng bang Streptozotocin - Nicotinamide (STZ+NA,
STZ+NA+M, STZ+NA+NS12,4, STZ+NA+22,22) c6 glucose mau sau an cao bat thuong
(366-370 mg/dL) (p > 0,05 gitra cac nhdm), phan &nh tinh trang dic trung cua dai thao
duong tuyp 2.
Sau 6 tuan, mic duong huyét giam rd rét & cac nhom diéu tri bang Metformin
(STZ+NA+M) va nuéc sic hoa du du duc (STZ+NA+NS12,4, STZ+NA+22,22) so Vi
nhom khong diéu tri (STZ+NA) (p < 0,0001). Pang cha ¥y, nhém STZ+NA+22,22 ¢6 hiéu
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qua giam duong huyét manh hon nhom STZ+NA+12,4 va twong duong véi nhom ding
Metformin. Mac giam wéc tinh khoang 1,5 lan (STZ+NA+22,22) va 1,2 lan
(STZ+NA+12,4) so véi nhém chudt dai thao duong khong diéu tri (STZ+NA).
Két qua nay cho thiy nudc sac hoa du du dyc ¢6 tiém ning cai thién tinh trang ting glucose
mau sau an & chudt dai thao duong, vai hiéu qua phu thudc lidu sir dung.
3.2. Két qua gay mé hinh chugt ddi thdo dwong 1én cdu triic md hec ta trang
" B 9 f b Ao £ FENY B &3
(A gl ol e #) 3 (& Ag,\' 1A

A: doi ching; Bz nhém bj ddi théo duong
BG (Brunner’s glands): Tuyen Brunner; LM: co doc; CM: co vong; SM (Muscularis mucosae):
lop dudi niém mac; miii tén mau trang (Crypts of Lieberkuhn): hoc Lieberkuhn; V (Villi): nhung
mao; hinh tam giac: I6p niém mac bong troc ) )

Két qua mé hoc & Hinh 4A cho thay ta trang chudt doi ching duy tri cau trdc binh
thudng: 16p co tron rd rang (co doc — LM, co vong - CM), tuyén Brunner (BG) phat trién tot
trong 16p dudi niém mac (SM), khdng c6 ton thuong vi thé, duoc xép loai binh thuong (0
diém, Bang 1). Nguoc lai, t4 trang chudt gay dai thio duong bang Streptozotocin -
Nicotinamide (Hinh 4B) c6 biéu hién ton
thuwong rd rét: 16p co mong, tuyén Brunner
va héc Lieberkuhn bién dang, bong tréc
I6p niém mac rudt. Theo 6 tiéu chi danh
gia, mo nay duoc xép & muc ton thuong
nang (4 diém). Két qua nay cho thiy mo

hinh STZ+NA khéng chi gay réi loan %/
chuyén hoé glucose ma con gay ton thuong 0 /.%

T
BC STZ + NA

Nghiém thirc

150 -

*kkkk

-

(=]

o
1

Dé day (um)

o
(=]
1

dén cAu trlc ta trang, 1a co so dé danh gia
hiéu qua cac can thiép diéu tri & cac phan sau o
) A, Hinh 5. Biéu do thé hién d¢ day thanh ta trang ¢
cua nghién cau. .
P A ... ., nhghiém thirc dau vao
3.3. Ketqua gay mo hinh chugt ddi thdo  pc. 46 chyng; STZ+NA:

dwong lén d¢ day thanh ta trang Streptozocin+Nicotinamide **** thé hi¢n su khac
bi¢t voi p < 0,0001
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Két qua do do day thanh ta trang & thoi diém dau thi nghiém (Hinh 5) cho thay: nhém
STZ+NA ¢6 16p co moéng hon 13 rét so véi nhom dbi chimng (32-41 pm so véi 87-109 pum), (p <
0,0001, twong tng). Su khac biét c6 ¥ nghia thdng ké ndy cho thdy mé hinh STZ+NA di gay
ton thuong ta trang thanh cong.

Tém lai, két qua md hoc va do day thanh ta trang xac nhan hiéu qua caa md hinh
STZ+NA trong viéc cam ng tén thuong ta trang, lam co s& cho nghién ctu tiép theo.

3.4. Két qua mo hec ta trang sau 4 va 6 tuan thi nghiém

Sau 4 va 6 tuan, cdu tric md hoc ta trang ¢ nghiém thae dbi ching (Hinh 6A, 7A) vén
dugc bao toan day di voi cac 16p co doc (LM), 16p co vong (CM), cac tuyén Brunner (BG)
nam trong l6p dudi niém mac (SM) va héc lieberkuhn (miii tén tring) va nhung mao (V).
Trong khi d6, nhom chudt di thao dudng khong diéu tri (Hinh 6B, 7B’) ghi nhan ton thuong
tién trién gom teo lép co, hoai tir co tao khdng bao, 16p dudi niém mac mong va niém mac
bong tréc ning. Cac nghiém thirc duoc diéu tri bing Metformin va nudc sic hoa du du dyc
& nong d6 12,4; 22,22 mg/mL (Hinh 6C, 7C’ va Hinh 6F, 7F’) cho thdy cai thién tén thuong,
dac biét lidu 22,22 mg/mL giir dugc cdu tric md gan nhu binh thuong, twong duong véi
nhém dung Metformin. Nhom chi uéng nudc sic lidu 12,4 mg/mL don doc (Hinh 6D, 7D’)
ghi nhan duoc su day 1én cua lop dudi niém mac.

(A) ZHENS Ky, 1 (B) B

Bt

_ 100 pm

Hinh 6. C4u triic md hoc t& trang sau 4 tuan thi nghiém
A: Déi chung; B: Streptozocin + Nicotinamide; C: Streptozocin + Nicotinamide + Metformin; D:
Nu6e scic hoa du dii duc 12,4 mg/mL; E: Streptozocin + Nicotinamide + niedc Sic hoa du dii duc nong
dp 12,4 mg/mL; F: Streptozocin + Nicotinamide + nudc sic hoa du dii duc nong dé 22,22 mg/mL
BG (Briinner’s glands): tuyén Brunner; LM: co doc; CM: co vong; SM (Muscularis mucosae): l6p
duweGi niém mac; miii tén mau trang (Crypts of Lieberkuhn): hac Lieberkuhn; ddu x: sw xudt huyét; V
(Villi): nhung mao, hinh tam giac: Iép niém mac bong troc
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ey e e e

’ Hinh 7. Cdu tric mé hoc té trang sau 6 tuan thi nghiém
A’: Poi chu:ng; B’: Streptozocin + Nicotinamide; C’: Streptozocin + Nigotinamide + Metfqrmin;
D’: Nuoc sac hoa du du duc, E’: Streptozocin + Nicotina]nide + nwdc Sac hqa du du duc nong do
12,4 mg/mL; F’ : Streptozocin + Nicotinamide + nudc Sac hoa du di duc nong d¢ 22,22 mg/mL
BG (Briinner’s glands): tuyen Brunner; LM: co doc; CM: co vong, SM (Muscularis mucosae):
I6p duwdi niém mac; miii tén mau trang (Crypts of Lieberkuhn): hac Lieberkuhn; ddu x: sw xudt
huyét; V (Villi): nhung mao; hinh tam giac: lép niém mac bong tréc
Két hop mo ta dinh tinh va diém danh gia ton thuong ban dinh luong (theo thang diém
tir Bang 1) & Hinh 6 va Hinh 7, ta c6 bang trinh bay két qua md hoc ta trang sau 4 va 6 tuan
thi nghiém (Bang 2).
Bdng 2. Két qua ddanh gid mé hoc ta trang chugt sau 6 tuan thi nghiém
Piém ton
thwong

Nghiém thac M6 ta mé hoc té trang

L6p co tron (LM, CM) hoan chinh, tuyén Brunner (BG) va
bC hoc Lieberkuhn (C) nguyén ven, nhung mao (V) dai, déu; 0 (binh thuong)
khong tham nhiém viém.
L&p niém mac mong va bong tréc, 16p co teo lai, tébaohoai 4 (ton thwong

STZ +NA tir hinh thanh khoang khoéng gitra cac té bao. rat nang)

Lép niém mac it bong tréc, nhung mao tén thuong nhe, cAu 1 (tén thuong
STZ+NA+M e tuyén Brunner va héc Lieberkuhn dugc bao ton. nhe)
NS (12,4 Lép nhung mao rd nét, bong troc nhe, I6p dudi niém mac ting 1 (ton thuong
mg/mL) nhe. nhe)
ﬁgz(fz 'ZIA * Nhung mao rd, biéu mé it bong troc, cau trdc tuyén on dinh,  1-2 (ton thwong

' viém nhe. nhe dén vira)

mg/mL)
STZ + NA+ Lép nhung mao dai, biéu mé lién tuc, tuyén Brunner vahéc 1 (ton thuong
NS (22,22 . a0 Cal, Pictl Mo Hien tue, eT Ve
mg/mL) Lieberkuhn bao ton tot, khdng thay ton thuong dang ké. nhe)

STZ: Streptozotocin, NA: Nicotinamide; NS: nuoC sac; M: Metformin
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Két qua md hoc dinh tinh dugc dbi chiéu voi diém ton thuong ban dinh luong (Bang
2), cho thay hiéu qua bao vé niém mac ta trang phu thugc vao lidu cia nudc sic. Nhoém nudc
sac liéu cao (22,22 mg/mL) c6 diém tén thuong thap nhit va ciu trdc md gan nhu binh
thuong, c6 phan vuot troi hon so vai liéu thip va ca nhém dung Metformin.

T6m lai, két qua md hoc cho thay nudc sic hoa du du duc c6 tac dung bao vé niém
mac ta trang chudt dai thao dudng do Streptozotocin va Nicotinamide, dic biét & lidu cao
(22,22 mg/mL) gidp duy tri cdu tric md gan nhu binh thuong véi 16p nhung mao dai, lién
tuc va tuyén Brunner cing héc Lieberkuhn duoc bao tdn tét, hiéu qua rd rét hon so véi lidu
thap. Piém tén thwong mé hoc & nhém sir dung lidu 22,22 mg/mL thap hon va it bién doi
cau trac hon so véi nhém sir dung lidu 12,4 mg/mL, cho thiy hiéu qua phu thuoc liéu.

3.5. Két qud dé day thanh t& trang sau 4 va 6 tudan thi nghiém

Bdng 3. Két qua dé day thanh ta trang ¢ cac nghiém thic sau 4 va 6 tuan thi nghiém

Céc méc thoi gian danh gia (tuin)

Nghiém thirc

WO W4 W6
DPoi chung 09,46 + 6,852 102,8 + 5,642 118,6 + 5,6242
STZ+NA 42,02 +5,107° 22,86 + 5,198b 32,86 +5,19¢P
STZ+NA+Metformin 46,25 + 6,930 46,45 + 4,75¢ 48,5 +3,62A°
NS 12,4 mg/mL 97,67 £ 5,32A2 67,64 + 6,578 106,3 + 6,07Ad
STZ+NA+NS 12,4 mg/mL 38,91 + 5,84A0 1145 + 6,22B¢ 126,6 + 4,03¢
STZ+NA+NS 22,22 mg/mL 39,99 + 6,644P 97,73 + 4,95B2 95,67 + 4,865

a, b, ¢, d, e, f: thé hién sir khac biét theo cét véi dg tin cdy 95%

A, B,C: thé hién si khac biét theo hang ¢ @3 tin cdy 95%

WO: thoi diém cac chugt bi ddi thao dwong va bat dau dwa vao thi nghiém diéu tri; WA va W6: sau
4 va 6 tuan diéu tri

Két qua theo dbi d6 day thanh ta trang (Bang 3) cho thay su khac biét rd rét gitra cac
nghiém thuc. Tai thoi diém dua vao thi nghiém (tuan 0), do day thanh ta trang & nghiém thirc
d6i ching va nghiém thuc chi uéng nudc sic hoa du du (NS) dao dong tir 97,67-99,46 pm,
cao hon cé y nghia so v&i cac nhom dai thao duong (p < 0,05). Cac nghiém thixc STZ+NA
va diéu tri (STZ+NA+ Metformin, STZ+NA+NS 12,4, STZ+NA+NS 22,22) c¢6 d6 day thanh
ta trang chi dat khoang ¥ hoic thap hon so véi nhom d6i ching. Két qua nay phan anh ton
thuong ta trang do dai thao duong.

Sau 4 tuan thi nghiém (W4), nhém chudt dbi ching (BC) ¢6 d6 day thanh t4 trang ting
nhe (102,8 + 5,64 um, p > 0,05 so vai tuan 0), trong khi nhém STZ+NA (chudt giy dai thao
duong nhung khong diéu tri) tiép tuc c6 do day giam manh (22,86 + 5,19 um), thap hon
dang ké so voi cac nhoém con lai (p < 0,001), cho thay ton thwong rd rét tai ta trang. Pang
chi y, nhém STZ+NA+NS 12,4 mg/mL cho thay xu hudéng phuc hdi rd rét véi gia tri tang
lén dén 114,5 # 6,22 um (p < 0,001), vurot ca nhom d6i ching, con nhom STZ+NA+NS
22,22 mg/mL phuc hdi tdt, tang 1én dat gia tri 97,73 + 4,95 um, tiém can dbi chizng. Nhom
diéu tri Metformin (STZ+NA+Metformin) duy tri d6 day 6n dinh (46,45 + 4,75 pm) va
khong c6 su khac biét dang ké giira cac thoi diém (p > 0,05). Bac biét, nhom sir dung NS
liéu cao (22,22 mg/mL) c6 hiéu qua cai thién rd hon nhém Metformin (p<0,05).
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Sau 6 tuan thi nghiém (W6), xu huéng cai thién tiép tuc duoc duy tri va rd rét hon.
Nhom dbi ching dat do day thanh ta trang tiép tuc ting (118,6 + 6,52 um), trong khi nhom
STZ+NA tiép tuc & mic thap (32,86 + 5,19 pm). Cac nhém chudt 6 st dung nudc sic déu
c6 d6 day thanh ta trang tang cach biét so véi nhom tiéu dudng khong diéu tri. Dac biét nhom
STZ+NA+NS lidu 22,22 mg/mL c6 d6 day thanh tuong dbi on dinh sau 4 va 6 tuan thi
nghiém, trong d6ng véi nhom ddi chimg 1a do day thanh ta trang 6n dinh qua cac méc thoi
gian khao sat. Con nhom STZ+NA+NS lidu 12,4 mg/mL c6 d6 day thanh t& trang cao nhat
va cao hon tai thoi diém 4 tuan. Nhom STZ+NA-+Metformin duy tri d6 day thanh ta trang
nhung & muc thap (48,5 + 3,62 um).

Nhu vay, nudc sic hoa du di duc, didc biét ¢ lidu 22,22 mg/mL, cho thay hiéu qua phuc
hoi cau tric mod hoc va do day thanh ta trang ¢ chudt dai thdo dudng vuot troi SO VG
Metformin sau 6 tuan can thiép.

3.6. Thdo lugn

Két qua nghién ciu cho thdy, nhém chudt gy dai thao dudng bang streptozotocin
(STZ) két hop Nicotinamide c6 su ting dang ké ndng d6 glucose mau so véi nhom ddi chimng.
Tuy nhién, & cac nhoém duoc diéu tri bang nudce sic hoa du di duc, mic glucose mau giam
dan theo thoi gian thi nghiém, dac biét & ndng do 22,22 mg/mL (148,13 mg/kg thé trong, tng
véi chudt nang 30 g). Hiéu qua nay co thé lién quan dén sy hién dién cua cac hop chét flavonoid,
saponin va tanin trong dich chiét, vén di dwoc chang minh c6 tac dung Gc ché enzym o-
glucosidase — lam cham qué trinh thay phan carbohydrate thanh glucose, tir d6 gitip kiém soat
duong huyét (Le et al., 2019; Dwivedi et al., 2020). Ngoai ra, cac flavonoid nhu hesperidin va
quercetin con tham gia diéu hoa duong huyét thong qua co ché chéng oxy hoa, lam ting
glutathione va hoat tinh cac enzyme bao vé té bao nhu GPx, GST, SOD (Ali et al., 2020).

Hinh anh mé hoc & nhém chudt dai thao dudng cho thiy, cac ton thuong & ta trang ro
rét, dic trung bai hién twong bién dang cac héc Lieberkuhn va bong tréc manh nhung mao.
Céc dic diém nay cho thay su pha v& ciu triic binh thuong cia niém mac ta trang, phu hop
Vi cac nghién ctru trude day vé tac dong bat loi cua ting duong huyét kéo dai 18n md ruot
(Pegah et al., 2021; Daryabor et al., 2020; Min et al., 2014). Mét trong nhirng co ché bénh
sinh duoc dé xuét lién quan dén su suy giam biéu hién gene PON2 — mot enzyme thudc ho
Paraoxonase c0 tac dung chong oxy hoa — dudi tac dong cua ting duong huyét. Hau qua 1a
stress oxy hoa gia ting, kich hoat qué trinh apoptosis, dan dén chét cac té bao va phéa v hang
rao niém mac rudt, kéo theo phan tng viém (Chen et al., 2021).

Phan tich vi thé cho thiy d6 day thanh ta trang ¢ chudt dai thao duong giam dang ké
S0 v&i nhdm ching. Sy thay ddi nay phan anh qua trinh thoai hod va ton thuong cua cac 16p
té bao cau trlc rudt, bao gdm su mat 16p biéu md nhung mao, thoai hoé Iop dém va 16p co.
Nhitng ton thuong ciu tric nay c6 thé gay suy giam chirc nang hap thu va hang rao bao vé
rudt, déng thoi gop phan vao phan tng viém kéo dai ¢ rugt non.
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Sau 4 va 6 tuan diéu tri bang nudc sic hoa du du dyc, md hoc ta trang ¢ cac nhom
chudt cho thay su cai thién dang ké vé cau tric. Nhung mao biéu md it bi bong troc hon, cac
héc Lieberkuhn c6 hinh dang déu din hon va 16p co niém trd nén rd nét hon, dic biét & nhom
dugc diéu tri véi ndng d6 22,22 mg/mL (148,13 mg/kg thé trong, wng véi chudt nang 30 g).
Téc dung nay duoc If giai do cac hoat cht sinh hoc nhu flavonoid va saponin ¢ trong nuéc
sic hoa du du duc c6 tac dung @c ché tong hop cac chat trung gian gy viém nhu IL-1p,
TNF-0, NO va COX-2, qua d6 1am giam phan tng viém va stress oxy hoé — hai co ché chinh
gay ton thuong mé rudt (Ferraz et al., 2020; Dong et al., 2019). Ngoai ra, flavonoid con hd
tro diéu hoa hé vi sinh vat duong rudt do dai thao duong gay ra bang cach ting cac loai vi
khuan c6 loi va we ché vi khuan gay hai, gop phan tai 1ap can bang hé vi sinh vat va hd tro
chire nang tiéu hoa (AL-Ishag et al., 2022). So véi cac bo phan khac cua cay du du duc, hiéu
qua ha duong huyét caa chiét xuat tir tirng bo phan cé su khac biét dang ké. Mot nghién cau
trude day da st dung cao chiét nudce tir 14 du du ¢ nong d6 30 mg/mL trong thoi gian 4 tuan,
cho thiy mirc duong huyét & chudt dai thao duong giam khoang 1,7 1an so véi nhém chuot
dai thao duong khong diéu tri (Juarez-Rojop et al., 2012). Trong khi d6, két qua tir nghién
ctru ctia ching t6i véi nudce sic hoa du du duc ¢ ndng d6 22,22 mg/mL trong 6 tuan cho thiy
murc duong huyét chi giam khoang 1,5 lan. Diéu nay cho thdy, dic tinh dwoc Ii va hiéu qua
diéu tri ha duong huyét cua chiét xuat du da phu thudc vao bo phan duoc sir dung, thoi gian
can thiép va ndng do chiét xuat.

Bén canh d6, nhom diéu tri Metformin — loai thudc diéu tri phd bién cho bénh nhan
dai thao dudng tuyp 2 - ciing ghi nhan cai thién rd rét vé cau tric md rudt sau 4 va 6 tuan.
Nhiéu nghién ctu cho thidy Metformin khdng chi cai thién chirc ning tiéu hoa ma con diéu
hoa hé vi sinh dudng rudt, dac biét 1am tang ti 18 vi khuan Akkermansia muciniphila - mot
loai vi khuan c6 loi cd vai tro duy tri [6p nhay bao vé niém mac. Bang thoi, Metformin con
lam tang biéu hién cua céc protein occludin — yéu té quan trong trong viéc duy tri lién két
chat ché gitra cac té bao biéu md rudt, tir d6 han ché su xam nhap cua noi doc tb vi khuan
gram am (lipopolysaccharide), giam viém va cai thién chirc ning hang rao biéu md
(Napolitano et al., 2014; Brandt et al., 2019).

Sau qua trinh diéu tri, d6 day thanh ta trang & cac nhom dung nuéce sic hoa du du duc
va Metformin ting dan, gan twong dwong v&i nhdm ching, dac biét ¢ tuan thi 6. Diéu nay
cho thay hiéu qua phuc hdi cau tric mé rudt sau khi ton thuong do déi thio duong dugc can
thiép bang duoc liéu tu nhién va thubc diéu tri.

Tong hop lai, cac két qua nghién cau khdng chi xac nhan co ché ton thuong mo ta
trang do tang dudng huyét ma con 1am rd hiéu qua bao vé md rudt cua nude sic hoa du da
duc va thube diéu tri (Metformin). Nhitng phét hién nay mé ra hudéng tiép can tich hop trong
diéu tri va phong ngtra bién chimg duong tiéu hod ¢ bénh nhan dai thao duong.
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4.  Kétluan

Nudc sic hoa du du duc c6 tac dung bao vé ciu tric md hoc va cai thién do day thanh
ta trang & chudt nhét tring cai bi dai thao duong do Streptozotocin—Nicotinamide gay ra, dic
biét hiéu qua & lidu 22,2 mg/mL. Két qua cho thdy nudc sic hoa du da duc khong chi giam
muc d6 ton thuong mé ma con phuc hdi gan nhu hoan toan cau tric md hoc cua ta trang so
v6i nhom ddi chirng, ma con ¢é tac dung 6n dinh glucose mau. Can tiép tuc nghién ctu co
ché tac dung va do6 an toan lau dai cua nudc sic hoa du du duc dé hudng dén tng dung hd
trg diéu tri ton thuong rudt non trong bénh 1i dai thao duong.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

< Loi cam on: Nghién ctru nay duoc tai tror béi Ngudn ngan sach khoa hoc va céng nghé
Truong Pai hoc Sw pham Thanh phé H6 Chi Minh trong dé tai nghién cuu khoa hoc
cua sinh vién ndm hoc 2024-2025.
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ABSTRACT

This study aimed to investigate the protective effects of male papaya flower decoction on the
histological structure of the duodenum in female albino mice with diabetes induced by Streptozotocin
combined with Nicotinamide. The experimental groups included: a healthy control group, an
untreated diabetic group, a diabetic group treated with Metformin, diabetic groups treated with the
decoction at doses of 12.4 mg/mL and 22.22 mg/mL, and a non-diabetic group receiving the
decoction at 12,4 mg/mL. Histological analysis revealed that the untreated diabetic mice exhibited
severe duodenal damage, including mucosal erosion, necrosis, hemorrhage, and a significant
reduction in wall thickness. In contrast, treatment groups—particularly the group receiving the 22.22
mg/mL dose of the decoction—showed substantial restoration of normal histoarchitecture and an
increase in duodenal wall thickness, with effects equivalent to those observed in the Metformin-
treated group. These findings suggest the potential of male papaya flower decoction as a supportive
therapeutic agent for duodenal injury associated with diabetes. Further studies are warranted to
elucidate its mechanism of action and assess long-term safety for potential application in managing
diabetic enteropathy.

Keywords: duodenum histology; histoprotective effect; Male papaya flower decoction;
Metformin; Streptozotocin-Nicotinamide-induced diabetes
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