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1. Gigi thigu luan éan

a. Ly do va tinh can thiét cia nghién ciru

Cac bénh ly do oxy hoa dang c6 xu hudng gia tang trong xa hoi
phat trién. Trong sé do, réi loan chuyén héa lipid mau, nguyén nhan
cua cac bénh xo vira ddong mach, bénh mach vanh, gan nhiém mg, ...
c6 ty 1é ngay cang cao. Hién nay, viéc diéu trj rdi loan lipid mau cha
yéu str dung nhitng nhém thudc hda duoc nhu statin, fibrat, ezetimib
hay thudc tc ché PCSK9. Tuy nhién, nhitng nhém thude nay c¢6 nhugc
diém 14 c6 thé gay ra ton thuong gan, viém gan, viém co hoic nhiing
tac dung c6 hai trén dudng tiéu héa; rat it cac thude diéu tri rdi loan
lipid sir dung dwoc trén bénh nhan bj ton thwong chirc ning gan. Vi
vay, viéc tim kiém cac liéu phap, thudc mai c6 hiéu qua va an toan
trong diéu tri rbi loan chuyén hoéa lipid, ddng thoi cd tac dung bao vé
gan dang 1a mot véan dé cip thiét.

b. Muc tiéu nghién ciru

Nghién ctru tAc dung diéu hoa lipid mau cua ché pham tir dai hoa cua
cay Bup giam (Hibiscus sabdariffa L., Malvaceae).

Muc tiéu cu thé:

Xac dinh liéu c6 tac dung diéu hoa lipid méau cua bot siy phun tir
dai hoa cua cay Bup gidm (Hibiscus sabdariffa L., Malvaceae).

Xay dung quy trinh bao ché va tiéu chuén co s&, danh gia d6 6n
dinh caa cbm Bup giam.

Khao sét tc dung ctua cém Bup giam trén mot s6 gen diéu hoa
chuyén hoa lipid: LDLR, SREBP-2, HMGCoA Reductase, AMPK.

Danh gia tic dung diéu hoa rdi loan lipid mau va tac dung du
phong gan nhim mé& cua cém Bup gidm trén chudt nhét tring.



Panh gia doc tinh cip va ban truong dién cua cdm Bup gidm trén
chudt nhat trang.

¢. Poi twong va phwong phap nghién ciru

Poéi twong: Bot siy phun dai hoa Bup gidm (BSP) duoc chiét xut
tir dai hoa kho Bup giam (cung cap bai Trung tam Nghién ctiu va San
xuat Duoc liéu Mién Trung dat tiéu chuan chat luong co s6).

Phuwong phap nghién ciru: Nghién ctu thuc nghiém.

d. Nhitng dong gop méi cia nghién ciru vé mt Iy luéin va thuc tién

Céc két qua nghién ciru cua luan &n gop phan trong kiém soét chat
luong cac san pham tir Bup gidm qua viéc xay dung quy trinh dinh
luong ddng thoi 2 anthocyanin chinh 1a delphinidin-3-O- sambubiosid
va cyanidin-3-O-sambubiosid bang phuong phap HPLC (di duoc
thim dinh vé tinh dic hiéu, d6 ding, d6 lap lai). D& tai da cung cép co
s& V& tinh an toan va hiéu qua diéu tri/dy phong cia cém Bup giam
trén cac nguyén ctru duoc ly thuc nghiém gay réi loan lipid mau, gop
phan trong viéc phét trién san pham. Lan dau tién danh gia tac dong
ctia com Bup gidm don 1¢ hay phéi hop véi atorvastatin trén mot sb
gen diéu hoa chuyén hoa lipid nhu LDLR, SREBP-2, HMG-CoA
Reductase, AMPK.

Két qua nghién ctru duoc 13p lai, duoc xir 1y va phan tich théng ké
sinh hoc ¢6 so sanh véi chimg 4m (khéng diéu tri) va ching dwong (diéu
tri bang cac thude ddi chiéu) nén két luan co do tin cay khoa hoc. Két qua
nghién ciu cia luan an gop phén ting gié tri sir dung cua duoc ligu Bup
giam, dong thoi tao nén tang cho viéc phét trién san pham c6 tac dung hd
tro diéu tri rdi loan lipid mau va du phong cac bénh Iy tim mach.

e. B6 cuc cua luan an

Luan &n c6 137 trang khong bao gom tai liéu tham khao, gdm céc



phan: M¢ dau 2 trang; tong quan tai liéu 48 trang; dbi tuong va phuong
phéap nghién ciu 20 trang; Két qua nghién ctiu 43 trang; Ban luan 21
trang; Két luan va kién nghi 3 trang; 38 bang, 32 hinh va 14 phu luc
thé hién cac két qua thuc nghiém.

2. Tong quan tai liéu

2.1. Chuyén héa lipid

R&i loan lipid méu c6 thé duoc dinh nghia nhu sy ting bat thuong
cholesterol toan phan va LDL va/hoic triglycerid trong méau va/hoic
su giam HDL. Réi loan lipid mau cé thé do di truyén (nguyén phéat)
hodc do hau qua ctia nhirng bénh khac (dai thao duong, suy giap, ...),
do ché d6 an, do thudc (thtr phét). Tang lipid méu 1a do ting nong do
lipoprotein huyét twong. Mot hozc nhidu nhém lipoprotein cé thé tich
lity trong mau do ting san xuit, ting bai tiét vao tudn hoan hoic giam
d6 thanh thai, giam loai bo lipoprotein khoi luu théng. Trong mét sb
truong hop, ca hai qua trinh ciing ton tai.

Lipid 1a cac phan tir ky nuéc khéng hoa tan hozc hoa tan rat it
trong nudc. Lipid trong co thé dwoc phan bé trong 2 khu vuc Ion 1a
trong té bao va trong huyét tuong. Lipid trong huyét twong khong luu
thdng dudi dang tu do, mudn chuyén ché, ching phai két hop véi cac
thanh phan khac va dwoc chuyén ché dudi hinh thuc cac tiéu phan
lipoprotein. Lipoprotein la cac phuc hop dai phén tir dugc tao thanh tur
hang tram phan tir lipid va protein. Chlng c6 hinh cau, phan I8i gom
triglycerid va cholesteryl ester, bao quanh 1a mét I6p don gdbm céc
phospholipid, mét it cholesterol ty do va cac phén tir protein
(apoprotein). Chinh cac phan tu protein nay dong vai trd quan trong
trong viéc diéu hoa chuyén ché lipid va chuyén héa lipoprotein.
Lipoprotein dugc chia lam 5 16p tuy vao ty trong la: (1) Chylomicron,



(2) VLDL: Very lowdensity lipoprotein, (3) IDL: Intermediate density
lipoprotein, (4) LDL: Low density lipoprotein, (5) HDL: High density
lipoprotein.

Trong qua trinh van chuyén lipid mau néi sinh, khi LDL gan vao
LDL receptor & gan, ca 2 dugc dua vao ndi bao, sau d6, LDL duoc
dua dén lysosome con LDLR quay tré lai bé mat té bao dé tai sir dung.
Tai lysosom, thanh phan protein cua LDL la apo B100 bi thoai hoa
thanh acid amin hay oligopeptid; cholesterol ester bi thuy phan thanh
cholesterol tu do va duoc dung dé tong hop mang té bao, hormon, acid
mat, néu du thi cholesterol tu do lai dugc ester hoa dé du trir dudi dang
nhitng giot nho. Khi d6, nhitng LDLR bi thodi hoa dé tranh trudng hop
qua tai cholesterol cho té bao. Thoi gian ban huy cua né khé dai (2-3
ngay). Do dé, su diéu hoa thuan nghich LDLR c6 vai tro rat quan trong
trong viéc duy tri nong do cholesterol trong té bao gan. Tuy nhién,
cholesterol duoc gitr trén mang té bao con viéc tong hop LDLR dién
ra & nhan. Nhu vay, ton tai mot co ché dé cac thong tin duoc van
chuyén dén nhan va diéu hoa qua trinh phién ma gen. Vao nam 1993,
Yokoyama va cac cong su da tim thdy duoc yéu t didu hoa phién ma
rat quan trong 1 Sterol Regulatory Element-binding Protein (SREBP).
Céac SREBP duoc téng hop nhu 13 protein trong mang té bao cua lugi
noi chat. Sau khi dich ma trén ribosom lién két mang, né gan vao Scap
la mot protein polytopic cia mang ludi noi chat. Tai day, dién ra qua
trinh thay doi vé cau tric ciia Scap dé dua SREBP dén by may Golgi,
noi SREBP duoc xir ly tuan tu bai 2 protease 1a Site-1 Protease (S1P)
va Site-2 Protease (S2P). Két qua cua qué trinh nay 1a sy phéng thich
phan doan hoat tinh phién ma vao nhan dé hoat héa qua trinh phién
ma gen LDLR. Scap la mot cam bién sterol, nim & trén mang ludi noi



chat nhay cam véi nong do cholesterol trén mang. Khi cholesterol ciia
ludi noi chat tang vugt ngudng 5% tong lwong lipid, cholesterol s&
gan véi luminal Loop 1 cua Scap. O phac hop mai nay, Scap gan véi
Insig (Mot polytopic protein khac ciia mang lugi noi chat). Insig s&
khoa Scap trong phirc hop nay va khdng cho né gan véi COPII protein
dé dua SREBP vio bd méay Golgi. Qua trinh nay duoc goi 1a biy phirc
hop Scap/SREBP trong ludi noi chat va 1am giam sy phién ma gen
LDLR. Sy phién m4 gen LDLR bi giit & muc thap dén khi cholesterol
trong ludi ndi chat giam xudng, phuc hop Scap/SREBP duoc giai
phong khoi cholesterol va gan tro lai voi COPII protein dé tiép tuc chu
trinh. SREBP diéu hoa sy chuyén héa lipid bao gom SREPB-1 va
SREBP-2. Trong do, SREBP-1 c6 hai dong dang 13 SREBP-1a va
SREBP-1c. SREBP-1a c6 biéu hién cao & cac té bao binh thuong phat
trién nhanh va cac té bao ung thu, né hoat héa su tong hop acid béo
ciing nhu sy téng hop cholesterol, gitip cung cp lugng 16n cholesterol
cho mang té bao. SREBP-1¢ dugc biéu hién chu yéu & gan noi n6 hoat
hoa sy tong hop acid béo dap tng voi insulin, do d6, dong gép vao
tinh trang gan nhiém ma trong dai thao duong type 2. Trong khi do,
SREBP-2 duoc san xuit boi mot gen khac, va 1a mot yéu té hoat hoa
tuong d6i cu thé cua gen ma hda LDLR va enzym sinh téng hop
cholesterol. Tit ca ba dang SREBP déu dugc xir Iy qua con dudng
SREBP. AMPK déng vai trd quan trong trong diéu hoa qua tri beta
oxy ho4, tong hop acid béo va cholesterol. Su di hoa acid béo qua con
duong beta oxy hoa dan dén hinh thanh acetyl-CoA, sau d6 s& tham
gia vao chu trinh acid citric dé hinh thanh ATP. Mat khac, ca hai qué
trinh téng hop acid béo va cholesterol 1a nhiing qua trinh déng hod, va
déu can phai sir dung ATP. Téng hop acid béo la qua trinh tiéu thu



ning luong trong nhidu budc dé hinh thanh acid béo tir acetyl CoA va
malonyl CoA. Tuong tw, cholesterol duoc tdng hop tir acetyl CoA dé
hinh thanh hydroxymethylglutaryl CoA (HMGCoA). HMGCOoA sau
d6 dugc chuyén thanh mevalonate va tiép theo d6 duoc chuyén thanh
cholesterol thong qua con duong mevalonate.

2.2. Piéu tri roi loan lipid mau

Xt tri rbi loan lipid mau (RLLM) bao gdm thay d6i 16i séng va
diéu tri dung thudc. Thay dbi 16i séng 14 co ban trong diéu tri RLLM.
Trong sb céc thude diéu tri RLLM, statin c6 vai trd vuot troi, 1a thude
c6 chi dinh bat budc trong mot sé trudng hop nhu bénh nhan co
BTMXYV lam sang, bénh nhan c6 LDL > 190 mg/dL, bénh nhan cd
trong nhom tudi tir 40 — 75 tudi va c6 dai thdo dudong, nguy co
BTMXYV 10 nam > 7,5%.

Hién tai, ¢ sau loai thudc khac nhau dé giam muc cholesterol.
Trong do6, ¢6 7 chét tc ché HMG-CoA reductase (statin) dugc chap
thuan dé diéu tri tang cholesterol méau, c6 thé lam giam muc LDL tgi
60% va statin ciing c6 hiéu qua trong viéc giam nong do triglycerid &
nhitng bénh nhan bi tang triglycerid mau. Tty theo mirc do rdi loan
lipid mau va muc tiéu diéu tri ca bénh nhan ma c6 nhitng huéng dan
st dung thudc pha hop, tuy nhién, nhém thuée duoc lua chon hang
dau cho dén nay van la statin. Statin lam giam LDL 20 - 60%; giam
triglycerid 10 - 33%; tang HDL 5 - 10%. Vé co ché, statin la chét tic
ché canh tranh cia HMG-CoA reductase, dan dén giam tong hop
cholesterol trong gan. Sy wc ché tong hop cholesterol trong gan lam
giam cholesterol trong ludi ndi chat ddn dén su van chuyén cua
SREBP (Sterol regulatory element binding protein) tir lugi noi chat
sang bé may golgi, noi ching dugc phén tach bai protease thanh cac



yéu té phién ma hoat dong. Cac manh SREBP sau d6 chuyén dich sang
nhan, lam tang sy biéu hién caa mot sé gen bao gom HMG-CoA
reductase va quan trong nhat 1a thu thé LDL (LDL receptor). Su ting
biéu hién cia HMG-CoA reductase khdi phuc tong hop cholesterol
gan vé binh thuong, trong khi sy ting cuong biéu hién cua thy thé
LDL lam ting s lugng thu thé LDL trén mang té bao gan lam ting su
thanh thai LDL, do do, lam giam ndng do LDL va triglycerid trong
huyét twong. Nhu vay, khi ndng d6 cholesterol noi bao giam bai statin,
s& lam ting sy phién ma cua SREBP-2 dé chéng lai sy giam
cholesterol va do d6 lam gidi han tac dung lam giam cholesterol cua
statin. Co ché th hai giai thich cho hién twong nay bao gom: (1) statin
lam tang biéu hién MicroRNA33 (miR33), mét chat gay wc ché cac
gen khac bao gém gen kénh van chuyén cholesterol va phospholipid
ABCA1 va ABCG1 (ATP-binding cassette, ABC); (2) théng qua viéc
statin 1am giam oxysterol, n6 1a ligand cua yéu té phién ma LXR (liver
X receptor) dan dén diéu hoa biéu hién cua ABCA1 va ABCG1. Ca
hai co ché nay ngin viéc loai bo cholesterol qua mirc tir mang té bao.
C6 mdi lién quan manh giira néng d6 HDL va nguy co tim mach trén
dan sé khdng st dung cac thudc diéu hoa lipid, va diéu nay c6 lién
quan dén vai tro van chuyén cholesterol dao nguoc cua HDL. Hau hét
cac bénh nhan c¢6 nguy co tim mach duogc diéu tri véi statin van con
hién dién viéc nong do HDL thip. Cholesterol trong HDL hau nhu chi
bat nguon tir ABCAL, khi khéng c6 ABCAL1 hoic giam biéu hién va
chirc ning ciia ABCAL, ndng dd HDL trong huyét twong bi anh hudng
tuwong ung. Cac nghién ciru cling da chirng minh cac statin lam giam
biéu hién cia ABCAL & md gan va md ngoai bién in vitro, trong d6
atorvastatin lam giam biéu hién mRNA ABCA1 va ABCG1. St dung



statin man tinh lam tang PCSK9 va lam gigi han hoat tinh cia LDLR
va giam hiéu qua cua statin. Co ché 1a do statin lam tang sy hoat hoa
SREBP-2 va ting biéu hién cia HNFla. Diéu tri voi statin don doc
lam tang 45% ndng do PCSK-9, néu két hop thém véi ezetimibe lam
tang nong d6 PCSK-9 1&n 77% & ngudi c6 ting cholesterol mau. Statin
hoat hod AMPK dan dén apoptosis va tic ché sy sinh ton cua té bao
ung thu. Statin hoat hodt AMPK tir d6 hoat hod men nitric oxide
synthase té bao noi mé (eNOS), thuc dy sinh mach mau, khang viém,
khang xo hod, va khang phi dai. Nghién ciru cho thiy atorvastatin 1am
phosphoryl hod va hoat hoa AMPK va lam tang eNOS. Statin lam
giam tich tu m& & gan va co thé tng dung trong diéu tri bénh gan
nhiém mé& khéng do ruou (NAFLD). Statin hoat hoA AMPK dan dén
trc ché men acetyl CoA carboxylase, mot men chinh trong viéc hinh
thanh lipid ciing nhu diéu hoa chuyén hod acid béo ¢ gan trong qua
viéc didu hod cac chit chua trong ty thé va chic ning ty thé.
Atorvastatin duoc ching minh 1am @c ché sy tién trién NAFLD thong
qua thac day con duong tin hiégu AMPK trong md hinh gdy NAFLD
bang ché d¢ an giau chat béo. Statin ngan ngira s thoai hoa than kinh
do phan &ng viém than kinh. Co ché théng qua viéc statin lam giam
su tu thuc bao (autophagy) dan dén hiéu qua bao vé than kinh. Sy tich
tu cac amyloid B (AP) din dén ting hoat hoé cua Tau protein va gay
chét té bao than kinh. Diéu nay c6 thé do hién twgng dé khang insulin
cua than kinh, hién tugng khoa dong thac Akt, va hoat hoa glycogen
synthase va gy apoptosis té bao than kinh. Statin lam giam sy dé
khang insulin, ting con dudng Akt, trc ché su phosphoryl hoa qua mirc
cua Tau do men glycogen synthase kinase-3f8 dan dén lam giam su
apoptosis té bao than kinh do tich tu Ap.



Hién nay, cac thudc c6 ngudn gdc thao duge duogc sir dung kha
phd bién trén toan thé giséi dé diéu tri réi loan lipid méu, véi mong
muén 1am ting hiéu qua diéu tri, giam doc tinh caa thude va giam chi
phi diéu tri cho bénh nhan. Trong nhiing thap nién gan day, hang trim
thudc thao dugc da duoc bao céo ¢ hiéu qua trong didu tri va du
phong tang lipid mau dudi céc dang bao ché khac nhau nhu hop chat,
dich chiét cia mét loai duoc lidu hay cdng thirc phdi hop (bai thudc).
O Trung Qudc, hién da c6 hon 50 bai thudc ¢b truyén dugc chap thuan
cho sir dung dé diéu trj tang lipid mau.

2.3. Bup gidm (Hibiscus sabdariffa L., Malvaceae)

Bup gidm cd tén khoa hoc 1a Hibiscus sabdariffa L., thuoc ho
Bong Malvaceae, con dugc goi la hibiscus, roselle, red sorrel hay
karkadeh. Cay mot nam, cao 1,5 - 2 m, phan nhanh gan géc, mau tim
nhat. L& hinh tring, nguyén, mép 14 c6 rang cua. Hoa don doc, moc ¢
nach, gan nhu khong c6 cubng. Trang hoa mau vang, hong hay tia, co
khi trang. Qua nang hinh tring, c6 16ng thdé mang dai mau do sang ton
tai bao quanh qua. Ra hoa thang 7 - thang 10. B phan dung: L4, hat,
dai hoa. Ca 14 va dai hoa Bup giam déu chtra nhiéu acid va protein;
cac acid chinh tan trong nuéc la acid citric, acid malic, acid tartric,
acid hibiscus. Ham luong anthocyanin trong dich chiét con 100% la it
nhét, 1,23 mg/g; trong khi d6, ham luong tim thay trong dich chiét con
50% va dich chiét nuoc lan luot 12 3,83 mg/g va 3,22 mg/g. Dai hoa
ctia Bup gidm duoc sir dung nhiéu nhét do ¢6 chira nhiéu cac acid hitu
co, vitamin C va dac biét la anthocyanin vai ham lugng dat 1,59/kg
dai hoa kho, trong do, delphinidin va cyanidin la hai anthocyanin
chinh chiém gan 71% va 29%. Theo nghién ctu cua Edgar Vinicio
Villalpando-Arteaga va cac cong su, nam 2013, phan tich dich chiét
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nude dai hoa Bup giam c6 thanh phan chinh 1 cc anthocyanin nhur
delphinidin-3-sambubiosid va cyanidin-3-sambubiosid, cung véi su
hién hién caa mot sé flavonoid nhu quercertin, luteolin va dang
glycosid cua chdng, acid chlorogenic, gossypetin, hibiscetin,
polyphenol va mot vai acid phenolic.

Bup giam c6 kha nang lam giam lipid, gilp phong ngira cac bénh
tim mach. Céc dich chiét (dich chiét nu6c va con cua dai hoa hoic 14)
c6 thé lam giam lipoprotein cholesterol ty trong thap (LDL),
triglycerid (TG), cholesterol toan phan (TC) va giam su peroxid héa
lipid trén in vivo. Mot vai nghién ciu con cho thay dich chiét Bup
giam lam giam lipoprotein cholesterol ty trong rat thap (VLDL) va
lam ting ndng do trong huyét twong cua lipoprotein cholesterol ty
trong cao (HDL). Bup gidm ciing 1am giam su hinh thanh, &c ché su
di chuyén té bao bot va giam sy vdi hoa cia té bao co tron trong mach
méu cua tho. Tac dung lam giam LDL c6 thé lién quan dén sy wc ché
tong hop triacylglycerol hoic thdng qua kha ning chong oxy hoa,
chdng lai sy pha hity do qua trinh oxy héa LDL va su thanh thai LDL
& gan. Mot vai nhém hop chét trong dich chiét nhu anthocyanin va
acid protocatechuic c6 thé lién quan dén tac dung nay ciia Bup giam.
Két qua nghién ctu cia Mon-Yuan Yang va céc cong su nghién ciu
trén gidng chudt hamster vao nam 2010 cho thay, cac polyphenol trong
Bup giam, tc ché qua trinh tao m& va thuc day su thanh thai lipid &
gan). Trong nghién ctru 1am sang tién hanh nim 2007, str dung vién
nang chira cao chiét hoa Bup gidm dwong udng cho tac dung giam
nong do cholesterol trong huyét thanh sau 4 tuan sir dung. Két qua
nghién ciru cho thay, st dung 2 vién trong mdi bita an cho két qua tbt
nhét véi lidu sir dung 13 2 vién (tuong dwong 1 g), udng 3 1an 1 ngay
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(tdng cong 3 g/ngay). Nhiéu nghién ciru in vitro va in vivo trong nhirng
nam tir 1997 dén 2011 déu cho thay dich chiét Bup giam c6 tac dung
chéng oxy hoa. Polyphenol trong sé nhitng anthocyanin, cu thé nhu
delphinidin-3-glucosid va acid protocatechuic la nhitng hop chat quan
trong gop phan vao kha ning chéng oxy hoa ciia Bup giam. Bén canh
d6, dich chiét nude dai hoa Bup gidm (100 - 800 mg/kg) cho thay kha
ning bao vé gan trén mot sé mod hinh gy doc gan nhu gay ton thuong
gan bang tert-butylhydroperoxid, lipopolysaccharid, azathioprim,
carbon tetrachlorid, cadmium, ammonium chlorid, acetaminophen hay
birc xa trén in vitro va in vivo, lam giam ddc tinh cua acetaminophen
trén gan chudt cdng Wistar thong qua viéc l1am giam s té bao chét va
sy oxy hda té bao. Theo nghién ctu cua Edgar Vinicio Villalpando-
Arteaga va c4c cong su (2013), dich chiét nude dai hoa Bup gidm (véi
thanh phan chinh 13 cac anthocyanin nhu delphinidin-3-sambubiosid
va cyanidin-3-sambubiosid) 1am giam gan nhidm m& thong qua co ché
diéu hoa cua PPAR-y va SREBP-1c trén chugt nhit gay béo phi bang
ché @6 an. Dich chiét nudc dai hoa Bup giam va acid protocatechuic
(5 mg/ml) @c ché su phat trién cua cac chung Staphylococcus aureus,
Klebsiella pneumoniae, Pseudomonas aeruginosa, Acinetobacter
baumannii, khang khuan chéng lai Streptococcus mutans, vi khuan
gay bénh tar khoang miéng véi ndng do tc ché téi thiéu 1a 2,5 mg/ml;
& nong do 96 - 152 pg/ml, Bup gidm c6 tac dung khang ching
Campylobacter (Campylobacter jejuni, Campylobacter coli va
Campylobacter fetus). Dich chiét nudc dai hoa Bup giam tuoi, dich
chiét ethanol va acid protocatechuic c6 tac dung wc ché su phat trién
cua cac vi khuan Salmonella typhimurium DT104, E. coli 0157:H7,
Listeria monocytogenes, S. aureus va B. cereus.
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3. P6i twong va phwong phap nghién ciru

3.1 Péi twgng nghién cieu

Bot say phun dai hoa Bup giam (BSP) dugc chiét xuat tir dai hoa
khd Bup giam, cung cap boi Trung tm Nghién ctiru va San xuat Duoc
ligu Mién Trung (dat tiéu chuan chat luong co sd).

Chuot nhat trang ching Swiss albino, 5 - 6 tuan tudi, trong lugng
18 - 22 g, dwoc cung cap bai Vién Pasteur TP. H5 Chi Minh.

Dong té bao Hep G2 do ATCC (Hoa Ky) cung cip, dugc nudi cdy
trong méi truong E’MEM c6 b sung L-glutamin (2 mM), HEPES (20
mM), amphotericin B (0,025 pg/ml), penicillin G (100 Ul/ml),
streptomycin (100 pg/ml), 10% (v/v) huyét thanh bao thai b FBS va
u ¢ 37°C, 5% CO2.

3.2. Phwong phap nghién ciu

Xac dinh lidu c6 tac dung diéu hoa lipid méau cua bét siy phun
(BSP) tir dai hoa Bup gidm bang mé hinh gay réi loan lipid mau noi
sinh st dung tyloxapol 500mg/kg tiém phic mé (i.p.). Panh gia tac
dung cua BSP ¢ cac muc lidu 15 mg/kg, 30 mg/kg, 45 mg/kg, 60
mg/kg, 75 mg/kg, 90 mg/kg. DI ching 1a fenofibrat 50 mg/kg. Dinh
luong ndng do triglycerid sau 6 gio tiém tyloxapol dé chon chudt dua
vao thir nghiém. Pinh luong lipid mau (cholesterol toan phan,
triglycerid, HDL, LDL) sau 48 gio tiém tyloxapol danh gia tac dung.

Dang bao ché dugc xac dinh dé bao ché ché pham tir nguyén liéu
BSP la dang c6m hoa tan. Phuong phap bao ché cém dugc khao sét
tai phong thi nghiém bao gom: (1) phuong phap xat hat khd véi ta
duoc don lactose khan, ta duoc diéu vi aspartam 0,5%, ta dugc tron
talc 1%, (2) phuong phap xat hat uét voi ta duge don manitol, ta dugc
diéu vi aspartam 0,5%. Sau khi khao sat tai phong thi nghiém, s& chon
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ra cong thie dat duoc yéu cau vé do am va mui vi dé dua vao bao ché
thu nghiém.

Xay dung tiéu chuan co so caa cdm Bup gidm theo hudng dan caa
Dugc dién Viét Nam V vé céc tiéu chi: Cam quan, d6 am, d6 dong déu
khi lugng, do tan. Binh tinh sy hién dién caa nhém anthocyanin bang
phan &ng hoa hoc va bang phuong phéap sic ky 16p mong véi vét doi
chiéu 1a nguyén liéu dai hoa Bup giam. DPinh luong ddng thoi
delphinidin-3-O-sambubiosid va cyanidin-3-O-sambubiosid trong
cdm Bup gidm bang phuong phap HPLC. Thiam dinh quy trinh dinh
luong V& tinh twong thich hé thdng, tinh dic hiéu, tinh tuyén tinh, do
1ap lai, d§ dung.

Panh gia do 6n dinh cua cdm Bup giam theo huéng dan ASEAN
vé nghién ciru d6 6n dinh cua thude 6.0, 2013. O diéu kién bao quan cap
tbc, thir nghiém & 3 thoi diém: Ban dau (To), 3 thang va 6 thang. Néu
c6 “bién ddi dang k& nao xay ra trong vong 3 dén 6 thang khi thur
nghiém & diéu kién 140 héa cap tdc, thi tudi tho du kién dugc dya trén
cac s6 lidu thu dugc khi bao quan & diéu kién dai han.

Khao séat nong do gay doc té bao cua com Bup giam trén Hep G2
bing phuong phap SRB (Sulforhodamin B) véi chung (+) la
Camptothecin, ching (-) 1a té bao chi nudi trong méi trudng khong c6
chat thir nghiém, ddi chirng 1a mau cam wng véi dung mdi pha mau &
nong d6 twong duong véi mau. 1Cso duoc xac dinh bang céach sir dung
phan mém Prism véi phuong phap hdi quy khéng tuyén tinh da thong
s6vaR2>0.9.

Danh gia sy tac dong caa cdm Bup gidm I1&n biéu hién gen LDLR,
SREBP2, HMGCcoA Reductase, AMPK. Té bao Hep G2 dugc phu 1én
dfa nuéi cdy 100 mm véi mat do 1,7x10° té bao/ dia. Sau 24 h nudi, té bao



14

duoc cam g véi BG nong d6 1000 pg/ml, LP 10 pg/ml, phéi hop BG
+ LP ¢ ndng d6 250/2,5 pug/ml va véi ddi ching té bao cam ang véi nudc
nong do 2%. Sau 24 h va 48 h, té bao dugc thu nhan. RNA tong s6 dugc
tach chiét bang kit SV Total RNA Isolation System (Promega, Z3100)
theo hudng dan cua kit. RNA duogc chuyén thanh cDNA bang kit
SensiFAST cDNA Synthesis Kit (Bioline, BIO-65054) theo huéng
dan cua kit. Phan timg PCR duoc thiét lap nhu sau: Mdi 440 nM (PDH
Bio), Master mix 1X(Solgent) Evagreen 0,25X (GAPDH, SREBP-2)
hoac 0,125X (LDLR) (Biotium), cDNA 1 pg. Chu trinh nhiét: 95 °C —
5 phut, lap lai 45 chu ki cta cac budc 95 °C-30s, 57 °C-30s, 72 °C-30s,
va 72 °C — 5 phat. Phén tich duong cong néng chay tir 65 °C — 95 °C,
10 gidy/1 °C. Gen chtng noi 1a GAPDH. S6 lan thay doi biéu hién twong
dbi duoc tinh theo cdng thirc 244,

Panh gia tac dung diéu trj rdi loan lipid mau cia cdm Bup gidm
trén chudt nhit tang lipid mau ndi sinh bang tyloxapol. Tién hanh tiém
phtc mé (i.p.) tyloxapol 500 mg/kg, 0,1 ml/10 g cho tat ca chudt. Binh
luong triglycerid mau sau 6 gio tiém tyloxapol, chon nhitng chuét cé
triglycerid mau ting 3 - 5 1an so véi ban dau va chia ngau nhién thanh
316 (n = 10): (1) L6 khong diéu tri (bénh ly) ubng nudc cat, (2) 16
ching duong: Ubng fenofibrat 50 mg/kg, (3) 16 thir nghiém udng cém
Bup gidm. Dinh lwong ndng do lipid mau (cholesterol toan phan,
triglycerid, HDL, LDL) bang phuong phap do quang sau 48 gid tiém
tyloxapol.

Danh gia tac dung diéu tri réi loan lipid méau ciia cém Bup gidm
trén chuot nhit tang lipid mau ngoai sinh bang dung dich giau lipid.
Chuét thir nghiém duoc cho udng dung dich giau lipid (cholesterol 25
mg, acid cholic 1%, dau thuc vat vd 10 ml) mdi ngay véi thé tich 0,1
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ml/10g chuét trong 8 tuan. Lay méau chudt xét nghiém lai cac théng s6
lipid, chon nhitng chudt bi réi loan lipid méu (c6 triglycerid va/hoic
LDL ting c6 y nghia théng ké so vai ban dau) chia ngau nhién thanh
316 (n=38): (1) 16 khong diéu tri (bénh Iy) uéng nudc cat, (2) 16 chuang
duong udng atorvastatin 10 mg/kg, (3) 16 thir nghiém udng com Bup
giam liéu ti vu. Pinh luong ndng d6 lipid mau (cholesterol toan phan,
triglycerid, HDL, LDL) sau 1 tuan diéu tri.

Panh gia tac dung du phong rdi loan lipid méu cua cém Bup gidm
trén mo hinh ting lipid mau ngoai sinh bang ché d¢ an giau lipid:
Chudt thir nghiém dugc chia ngau nhién thanh 4 16 (n = 8): (1) cho
udng nudc cat sang, chiéu (16 ching), (2) cho ubng dung dich giau
lipid budi sang, nudc cat budi chiéu (16 bénh 1y), (3) cho uéng dung
dich giau lipid budi sang, atorvastatin 10 mg/kg budi chiéu (16 ddi
chang), (4) cho ubng dung dich giau lipid budi sang, cém BG liéu tdi
wu budi chiéu (16 thar nghiém). Pinh lwong ndéng do lipid mau
(cholesterol toan phan, triglycerid, HDL, LDL) sau 6 tuan thir nghiém.

Danh gia tic dung du phong gan nhiém ma khong do rugu (NAFLD)
cta cé6m Bup giam: HAn hop giau lipid dwoc chuan bi gém cac thanh
phan sau: Cholesterol 25 mg, acid cholic 1%, dau dira 20 ml, NaCMC
1% duoc sur dung lam chat nhii hoa. Chia chudt ngau nhién lam 4 16
(n = 7). Ld 1 cho udng nudc cit séng, chiéu trong sudt thoi gian thi
nghiém, ché do an binh thuong. Cac 16 chudt con lai dwoc cho udng
dung dich giau lipid trong 4 tuan. Budi chiéu, 16 2 udng atorvastatin
(Ator) 10 mg/kg, 16 3 udng com Bup giam (BG) liéu tbi wu, 16 4 udng
atorvastatin két hop véi cdm Bup giam. Cubi thi nghiém, xét nghiém
cac thong sb lipid mau (cholesterol toan phan, triglycerid, HDL, LDL),
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enzym gan (AST, ALT), glucose huyét twong, 1dy mau gan soi vi thé
xac dinh mire do thodi héa ma.

Panh gia doc tinh cap caa cdm Buyp gidm trén chudt nhiat trang:
Puong dung thube 1a duong udng (p.o.). Thé tich ding thudc 20
ml/kg. Thyc hién qua 2 giai doan: (1) giai doan tham do (mdi 16 do
lidu 12 6 chudt, 50% duc, 50% cai), (2) giai doan xac dinh (mdi 16 10
- 20 chudt, 50% duc, 50% cai). Mdi nhém ding mét liéu tinh theo kg
thé trong, bat dau tir lidu téi da co thé cho chudt thir nghiém udng va
giam dan. Theo ddi cac 16 that chit ch& trong 72 gio dau sau khi ding
thudc. Sau d6 néu thay can thiét thi theo di trong sudt 2 tuan tiép
theo. Két qua duoc dénh gia dya vao phan ung toan tng hozc bét tng
(séng hay chét) nhan thay duoc & mdi chudt trong nhom. Xac dinh
LDs, (néu c6) theo cdng thirc Karber-Behrens.

Panh gia doc tinh ban truong didn caa cdm Bup gidm trén chuot
nhit trang theo hudng dan: General Guidelines for Methodologies on
Research and Evaluation of Traditional Medicine — WHO. Chia ngau
nhién chudt nhat trang dat yéu cau thanh 4 18, mai 16 20 con (10 duc,
10 céi), cho udng véi thé tich 0,1 ml/10 g thé trong vao lic 8 — 9 gid
séng, lién tuc 12 tuan. Céc 16 thir nghiém: (1) 16 chung udng nudéc cit,
(2) 16 thir 1 udng thude cdm lidu téi wu, (3) 16 thr 2 udng thude com lidu
gap d6i lidu 16 thir 1, (4) 16 thir 3 ubng thude com liéu gip 10 lan lidu
t6i wu. CAc thdng sb danh gia hang tuan: Hanh vi (tang di lai, giam di
lai, nam im, run rdy, co giat); 1ong (muot, rung...), biéu hién cua cac
co quan; cAn ning, tinh chat phan, nudc tiéu. Mirc d6 an, uéng dugc
danh gia tai thoi diém ban dau, sau 6 tuan va sau 12 tuan bang cach
nhét riéng mai chudt vao 16ng chuyén héa, cho chudt 1am quen Iong

trong ngay thar nhat, can luong cam va luong nudc udng da st dung



17

trong 24 gio tiép theo. Sau 6 tuan thir nghiém, tién hanh 1ay mau dudi
chugt va xét nghiém danh gia cac thong so: Sinh héa (AST, ALT,
cholesterol toan phan, triglycerid mau, creatinin huyét, acid uric,
glucose), huyét hoc (s luong hong cau - RBC, hematocrit - HCT,
hemoglobin - HGB, s6 lugng hemoglobin trung binh - MCH, nong do
hemoglobin trung binh - MCHC, thé tich trung binh cua hdng cau -
MCV, sb luong bach ciu - WBC, s6 lugng tiéu cau - PLT). Sau 12
tuan thir nghiém, tién hanh liy mau dudi chudt va xét nghiém danh gia
cac thdng s6 sinh hda, huyét hoc. Gay mé, mé quan sat cc co quan
gan, than, tim, lach, phdi, da day, rudt. Xét nghiém vi thé gan, than
(lay ngau nhién 50% s6 dong vat).

Phurong phdp thong k&, xir 1y so liéu

Tat ca dit liéu dugc biéu dién dudi dang trung binh + sai s6 chuan
(M = SD). Dung phép kiém Mann Whitney mét chiéu mét yéu té so
sanh su khac biét gitra cac 16 va Wilcoxon signed-rank so sanh su khac
biét dau - cudi trong cung mot 16, phan mém STADA va Microsoft
Excel 2017 dé thong keé dix liéu va vé d6 th.

4. Kétqua

4.1. Xac dinh liéu c6 tac dung diéu hoa lipid mau caa bt sy
phun tir dai hoa ciia cy Bup giam

Sau 48 gio tiém tyloxapol gay réi loan lipid & chuét nhat, so vai 16
bénh 1y khong duoc diéu tri, BSP sir dung duong udng, liéu 15 mg/kg
chugt nhit khong lam giam céac thong sé lipid mau, BSP si dung
duong udng lieu 30 mg/kg chudt nhat 1am giam cholesterol toan phan
11% (p = 0,0065) va lam giam LDL 65% (p = 0,0039), BSP sir dung
duong udng liéu 45 mg/kg chudt nhét 1am giam LDL 42% (p =
0,0374), BSP sir dung duong udng liéu 60 mg/kg chudt nhit khdng
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lam giam cac thong s6 lipid méu, BSP sir dung dudng udng lidu 75
mg/kg chudt nhat l1am giam LDL 35% (p = 0,0374), BSP sur dung
duong udng liéu 90 mg/kg chudt nhit 1am giam cholesterol toan phan
9% (p 0,025) va lam giam LDL 56% (p = 0,0104). Nhu vay, liéu c6
tac dung diéu hoa rdi loan lipid mau tét nhat ciia bot say phun tir dai
hoa bup gidm (BSP) trong khoang liéu tir 15 mg/kg dén 90 mg/kg
chuét nhat 1a 30 mg/kg chudt nhit.

4.2. Xay dwng quy trinh bao ché, tiéu chuin co sé va dd 6n
dinh ciia com Bup gidm tir Bt siy phun dai hoa Bup gidm

Tur két qua khao sat cac cong thac trong phong thi nghiém, chon
dugc cong thirc t6i wu 14 cong thie sé 6 cua quy trinh xat hat wot véi
wu diém cho khéi bot ddng déu, hat cdm déu, mai vi tot, sau khi say
kho dat duoc d6 am < 5%. Tién hanh bao ché quy md phong thi
nghiém 3 16, mdi 16 2000 san pham.

Cbm Bup giam (BG) c6 dang hat nho, x6p, kho, mau do, dong déu
vé hinh dang va mau sic. Khong c6 hién twong hat am, khdng bi mém
va bién mau. Pat yéu cau cia DDVN V vé d6 am, do dong déu khdi
luong va do tan. Dinh tinh bang phan ang hda hoc va sic ky 16p mong
dat yéu cau. Cém Bup gidm c6 chua 2,47 mg (0,12%) delphinidin-3-
O-sambubiosid va 0,67 mg (0,03%) cyanidin-3-O-sambubiosid. Két
qua tham dinh phuong phap dinh luong dong thoi delphinidin-3-O-
sambubiosid va cyanidin-3-O-sambubiosid trong cém Bup giam bang
sac ky long hiéu nang cao (HPLC) cho thiy do tin cay cao tir cach xir
ly mau dén diéu kién phan tich, dam béao tinh twong thich hé théng,
tinh dic hiéu, khoang tuyén tinh, d6 lap lai, do dung.

D6 6n dinh: Sau 3 thang luu & diu kién 140 héa cap téc, cém Bup
gidm d c6 nhitng “bién d6i dang ké”, bién dbi vé hinh thirc cam quan
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va ham lugng hoat chit. Do d6, tudi tho cua Bup gidm can dugc xac
dinh ¢ diéu kién bao quan thuong. Sau 12 thang bao quan & nhiét do
thudng, cdm Bup gidm van giir nguyén tinh trang ban du vé cac chi
tifu cam quan, do am, dinh luwong hoat chat delphinidin-3-O-
sambubiosid va cyanidin-3-O-sambubiosid (thay d6i trong gigi han cho
phép). Dy kién tudi tho cua thude: Y = X + 3 thang = 15 thang (Y: Tudi
tho d& xuat; X: Khoang thoi gian caa dit lidu thuec).

4.3. Tac dung cia com Bup gidm trén mot so6 gen diéu hoa
chuyén hoa lipid

Nong d6 duoc chon cho céc thir nghiém tiép theo ddi véi cdm Bup
giadm 12 1000 pg/mL, véi Lipistad 1a 10 pg/mL, liéu mau phdi hop BG
va LP 14 250/2,5 pg/mL. Pay duoc xem la nong d cao nhét ciia mau
khong gay chét té bao Hep G2.

Két qua kiém tra duong cong nong chay déu chi xuat hién mot
dinh néng chay chung to chi c6 1 san pham, khéng c6 san pham ki
sinh, ching to mai 1a dic hiéu. Két qua dugc xac dinh & cac thoi diém
24h va 48h sau khi cam tng BG, LP va phéi hop BG va LP. Thi
nghiém dugc thuc hién 3 1an 1ip sinh hoc, mdi phan tng PCR Iap lai
2 1an ky thuat.

Déi véi gen LDLR, sau 24 gio cam ¢ng, ca BG, LP va mau phdi
hop BG + LP déu lam ting biéu hién gen, trong d6, LP 1am ting biéu
hién nhiéu nhat (2 lan). Tuy nhién, sau 48 gio cam ung, BG lam ting
biéu hién gen LDLR dén 2,22 lan, dong thoi, mau phdi hop 1am ting
cao nhit 3,51 lan.

Déi v6i gen SREBP-2, sau 24 gid cam ung, ca 3 mau déu lam ting
biéu hién gen, v&i mau phdi hop 1am ting cao nhat, dat 4,72 1an. Tuy
nhién, sau 48 gi®, mau LP lam tang biéu hién cao hon, dat 4,23 lan.
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Déi véi gen HMGCOA, sau 24 gid va 48 gid cam ng, chi c6 mau
LP va mau phéi hop BG véi LP lam tang biéu hién gen.

Déi voi gen AMPK, ca 3 mau déu lam tang biéu hién gen, trong
do, tang cao nhat 1a mau phdi hop BG véi LP, dat 3,34 lan. Sau 48
gio, chi c6 mau BG va mau phdi hop con 1am tang biéu hién gen.

So véi mau dbi chitng, mau cém BG & nong d6 1000 pg/mL sau
24 gid cam tng gen, 1am ting biéu hién LDLR 0,87 lan, ting biéu hién
SREBP-2 0,88 lan, giam biéu hién HMGCoA 0,08, ting biéu hién
AMPK 0,11 lan. Sau 48 gid cam tmg gen lam ting biéu hién LDLR
1,22 lan, tang biéu hién SREBP-2 1,53 lan, giam biéu hien HMGCoA
0,28, tang biéu hién AMPK 0,52 lan.

So véi mau ddi ching, mau Lipistad & ndng do 10 pug/mL sau 24
gio cam tmg gen, lam tang biéu hién LDLR 1,0 lan, ting biéu hién
SREBP-2 3,66 lan, tang biéu hién HMGCOA 1,64 lan, ting biéu hién
AMPK 0,77 1an. So véi miu d6i ching, mau Lipistad & nong d6 10
pg/mL sau 48 gid cam tmg gen lam ting biéu hién LDLR 0,48 lan,
tang biéu hién SREBP-2 3,23 lan, ting biéu hien HMGCoA 1,27, giam
biéu hien AMPK 0,24 lan.

So v6i mau déi chung, mau phdi hop BG + LP & nong do 250/2,5
pg/mL sau 24 gio cam Gmg gen, 1am ting biéu hién LDLR 0,37 lan,
tang biéu hién SREBP-2 3,72 lan, tang biéu hién HMGCoA 0,41 lan,
tang biéu hien AMPK 2,34 lan. So v6i mau ddi ching, mau phéi hop
BG + LP ¢ nong do 250/2,5 pg/mL sau 48 gio cam tmg gen 1am ting
biéu hién LDLR 2,51 lan, tang biéu hién SREBP-2 2,03 lan, ting biéu
hién HMGCoA 0,85, tang biéu hién AMPK 0,16 lan.
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4.4, Téc dung diéu hoa lipid mau va dw phong gan nhiém mé
khéng do rwou cia com Bup gidm

Téac dung diéu hoa lipid mau caa cém Bup gidm trén chugt
nhat gay réi loan lipid mau ngi sinh bing tyloxapol

Tai thoi diém 48 gio sau khi tiém tyloxapol gay réi loan lipid &
chudt nhét, so sanh hiéu sé nong do lipid mau dau — cudi, so vai 16
bénh 1y khong duoc diéu tri thi: Fenofibrat sir dung duong uéng liéu
50 mg/kg chudt nhat/ngay x 3 liéu 1am giam cholesterol toan phan
11% (p = 0,0284), ting HDL 35% (p = 0,0002) va lam giam LDL 44%
(p = 0,0012). Cém Bup giam sir dung duong udng lieu 400 mg/kg
chudt nhat/ngay x 3 lidu 1am giam cholesterol toan phan 12% (p =
0,0126), tang HDL 51% (p = 0,0002) va lam giam LDL 53% (p =
0,0002).

Tac dung diéu tri rdi loan lipid mau cia com Bup gidm trén
chudt nhit giy réi loan lipid mau ngoai sinh bang ché d in giau lipid

So séanh hiéu sé giira thoi diém sau 1 tuan diéu tri va sau 8 tuan
gay bénh, so véi 16 bénh 1y khong dugc diéu tri thi 16 diéu tri bang
atorvastatin 10 mg/kg c6 nong do cholesterol toan phan va triglycerid
mau déu giam (p = 0,046 va 0,0117). Lo diéu tri bing cdm BG 400
mg/kg c6 ndng do triglycerid giam (p = 0,0063), nong d6 HDL ting
(p = 0,0033).

Téac dung dw phong réi loan lipid mau ciia cém Bup giam trén
chudt nhit réi loan lipid mau ngoai sinh bang ché d in giau lipid

Sau 6 tuan thir nghiém, so véi 16 bénh ly, 16 uéng atorvastatin duy
phong cd chi sé cholesterol toan phan giam 19%, LDL giam 44% (p =
0,022 va 0,013); 16 ubng cdm Bup gidm du phong cé chi s6 cholesterol
toan phan giam 28%, LDL giam 56% (p = 0,0069 va 0,0016). C4c chi
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s6 giira 16 ubng atorvastatin va uéng cém Bup gidgm khac biét nhau
khéng c6 y nghia thong ke.

Tac dung dw phong gan nhiém m& khéng do rwou ciia com
Bup gidm

So vai 16 bénh ly, chudt thir nghiém ¢ 16 uéng atorvastatin c6
cholesterol toan phan giam 28%, LDL giam 62%, cac chi sb
triglycerid méau, HDL, ALT, AST va glucose khac biét khéng c6 y
nghia théng ké. Tuy nhién, ALT va AST bat thuong, hai thdng sé nay
c6 tang 43% va 36% nhung chi tap trung & 1 s6 chudt (ting 2 — 3 1an),
d6 léch chuan SD cao.

So vai 16 bénh ly, chudt thir nghiém ¢ 16 uéng cém Bup giam c6
HDL ting 24%, LDL giam 58%, AST giam 20%, c4c chi s6
cholesterol toan phan, triglycerid, ALT va glucose khac biét khdng c6
¥ nghia thdng ké. So véi 16 chung udng nude cit, chi sé6 HDL ting
30%, glucose tang 9%. So vai 16 udng atorvastatin, chi s6 HDL ting
29%. Pong thoi, xét nghiém vi thé gan cho thay ty 18 thoai hda ma
khéng bao nhé giam 1%.

So véi 16 bénh ly, chudt thir nghiém & 16 uéng thudc két hop
atorvastatin va Bup gidm c6 cholesterol toan phan giam 18%,
triglycerid giam 17%, LDL giam 58%, cac chi s HDL, ALT, AST va
glucose khac biét khong c6 y nghia thdng ké. So véi 16 chiing udng
nudéce cat, chi s6 HDL tang 27%, ALT ting 115%, glucose ting 11%.
So vai 16 udng atorvastatin, chi s6 HDL ting 27%.

4.5. Poc tinh cdp va dc tinh ban trwong dién caa com Bup
gidm trén chugt nhit

Pac tinh cap cia cém Bup gidm trén chudt nhit

Liéu téi da c6 thé bom qua dau kim caa cém Bup giam la 15 g/kg.
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Trong sudt thoi gian 72 gio dau tién va 2 tuan quan sat tiép theo, khdng
ghi nhan duoc bat ky diu hiéu bat thuong nao xay ra trén chudt thir
nghiém. T4t ca cac chudt déu an ubng va hoat dong binh thuong,
khong cé chuot chét. Do do, khong tim duoc LDg, vi 16 chudt udng
15 g/kg la liéu t6i da thudc phan tan vao nudce cé thé qua kim dé cho
uéng dugc ma khong cé chudt chét. Cdm Bup gidm co d6 an toan cao
trén dong vat thir nghiém va c6 Dmax = 15 g/kg.

Péc tinh ban trwong dién caa cém Bup giam trén chudt nhit

Biéu hién chung, can nang, mitc dé dn, uong

Trong subt thoi gian thir nghiém (12 tuan), chudt trong 16 udng
com Bup giam (BG) liéu 1 (0,4 g/kg) va liéu 2 (0,8 g/kg) c6 mirc do
an udng, di lai binh thuong; tinh trang phan, 16ng va cac biéu hién bén
ngoai khdng khéc biét so véi 16 chiing udng nuéc cat. Chudt trong 16
udng cém Bup gidm liéu 3 (4 g/kg) c6 biéu hién di phan mém (phan
w6t hon so voi phan cua 16 ching va khong dinh hinh) tir tun thir 6
trg di. Can nang chudt cua ca 3 16 thir nghiém udng com BG déu giam
& tuan tht 5 va tir tuan tha 8 dén tuan thir 12 so véi 16 chimng uéng
nudc cat. Luong nude va lugng thire dn tiéu thu cua chudt gitta cac 16
khéc biét nhau khong c6 ¥y nghia théng ke tai cAc thoi diém: Ban dau,
sau 6 tuan va sau 12 tuan tha nghiém.

Chi sé xét nghiém sinh hoa

Sau 6 tuan thir nghiém, so véi 16 chiung udng nuée cat: Lo udng
cdm BG 0,4 g/kg c6 chi s6 glucose giam 14% (p < 0,01). L6 udng com
BG 0,8 g/kg c6 cac chi s6 sinh hda khac biét khong co y nghia thong
ké. L6 udng cém BG 4 g/kg c6 chi sb acid uric giam 11% (p < 0,001),
ALT ting 28% (p < 0,01), AST ting 12% (p < 0,01).
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Sau 12 tuan thar nghiém, so véi 16 chiing udng nuée cat: Lo udng
cdm BG 0,4 g/kg c6 chi sb glucose giam 13% (p < 0,05). L6 udng coém
BG 0,8 g/kg c6 chi sb cholesterol toan phan giam 8% (p < 0,05). L6
udng cém BG 4 g/kg c6 chi sé triglycerid ting 11% (p < 0,01).

Chi sé xét nghiém huyét hoc

Chi sé huyét hoc caa chudt gitra cac 16 trong thir nghiém khac biét
nhau khong ¢ y nghia thdng ké tai thoi diém ban dau va sau 6 tuan
thur nghiém.

Sau 12 tuan thir nghiém, 16 ubng cém Bup giam lidu 0,4 g/kg co
chi s6 MCH giam 9 % (p < 0,05), 16 udng c6m Bup giam liéu 4 g/kg
c6 sb lugng tiéu cau PLT giam 5 % (p < 0,01).

Chi s6 trong luong gan, than, lach caa chudt gitra cac 16 trong thr
nghiém khac biét nhau khong co y nghia thong ké sau 12 tuan.

Sau 12 tuan thar nghiém, so véi 16 chitng ubng nudc cét, 16 ubng
cdm Bup gidm 0,4 g/kg va 0,8 g/kg c6 két qua vi phiu gan binh
thuong. L6 ubng com Bup gidm 4 g/kg c6 két qua vi phau gan binh
thuong, vi phau than c6 viem mo k& than mac do trung binh 2/10
chudt, mie @6 nhe 8/10 chudt. Chudt dugc gay mé, giai phau, quan
st tim, phéi, gan, than, lach, rudt, bang quang. Két qua binh thuong,
khéng khéc biét so vai 16 udng nudc cét.

6. Két luan va kién nghi

6.1. Két luan

1. Liéu c6 tac dung diéu hoa réi loan lipid mau tét nhat cua bot
say phun tir dai hoa Bup giam (BSP) trong khoang liéu tir 15 mg/kg
dén 90 mg/kg chudt nhat 1a 30 mg/kg.

2. Cém Bup gidm, 2g/ g6i (BSP 0,15 g; manitol 1,84 g; aspartam
0,01 g; nudce cat 0,12 ml) duoc bao ché bang quy trinh xat hat w6t cho
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thdy uu thé trong bao ché va duogc lya chon nghién ciu thir nghiém.
Cém Bup gidm dat céc chi tiéu: (1) cam quan, (2) d6 am, (3) do tan,
(4) d6 ddng déu khéi lwong, (5) dinh tinh bang phan &ng hda hoc va sic
ky I6p mong, (6) dinh lugng bang phuong phap HPLC vai quy trinh
duoc tham dinh. Cém Bup giam 6n dinh sau 12 thang bao quan & diéu
kién thuong. Dy doan tudi tho 12 15 thang.

3. Com Buyp giam tac dong Ién qua trinh chuyén hoa lipid mau
théng qua viéc 1am tang cam tng LDLR, SREBP-2 va AMPK. Cém
Bup gidm ¢ ndng d6 1000 pg/mL sau 24 gid cam tng gen, 1am ting
biéu hién LDLR 0,87 lan, tang biéu hién SREBP-2 0,88 lan, giam biéu
hién HMGCoA 0,08 lan, tang biéu hien AMPK 0,11 lan. Sau 48 gio
cam ung gen lam tang biéu hién LDLR 1,22 lan, ting biéu hién
SREBP-2 1,53 lan, giam biéu hién HMGCoA 0,28, ting biéu hién
AMPK 0,52 Ian. Su phdi hop gitra cém Bup gidm va LP (atorvastatin)
lam tang hiéu qua trén cac gen LDLR, SREBP-2 va AMPK.

4. Cém Bup giam sir dung liéu 400 mg/kg chudt nhat x 3 liéu 1am
giam cholesterol toan phan 12%, ting HDL 51% va lam giam LDL
53% trén chudt nhit gay rdi loan lipid mau néi sinh bang tyloxapol
500 mg/kg trong 48 gid. Cém Bup gidm st dung trong 7 ngay vai liéu
400 mg/kg lam giam triglycerid va ting HDL trén chudt nhat gay rdi
loan lipid mé&u ngoai sinh bang dung dich giau lipid trong 8 tuan. Bdng
thoi, 1am giam cholesterol toan phan 28% va LDL 56% khi sir dung dé
du phong réi loan lipid méau trong 6 tuan sir dung ché do an giau lipid.
Cbm Bup giam cho thdy kha nang du phong bénh Iy gan nhiém mé&
trén chudt nhat véi mac liéu 400 mg/kg st dung trong 4 tuan. Trén mo
hinh gay gan nhidm mé& do ché do an, so vdi 16 bénh ly, chuét thir
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nghiém & 16 uéng cm Bup giam c6 HDL tang 24%, LDL giam 58%,
AST giam 20%, ty 1¢ thodi h6a m& khong bao nho giam 1%.

5. Com Bup giam c6 Dmax = 15 g/kg (liéu t6i da co6 thé cho udng
ma khdng c6 tha vat thir nghiém nao chét), twong duong 75 g/nguoi
60kg. C5m Bup giam sir dung ¢ ca ba muc liéu 0,4 g/kg, 0,8 g/kg va 4
g/kg thé hién do an toan khi st dung lién tuc trong 12 tuan, khéng gay
chét dong vat thir nghiém hoic biéu hién bat thuong vé dai thé.

6.2. Kién nghi

1. Khao sat mirc lidu c6 tac dung diéu hoa lipid mau khi sir dung
phdi hop com Bup gidm va atorvastatin.

2. Khao sét tac dung ctuia com Bup giam trén gen SREBP-1a, khao
sat co ché 1am giam triglycerid cia cém Bup giam.

3. Nghién ctru danh gia do 6n dinh cua cdm Bup giam ¢ diéu kién
thuong trong thoi gian dai (trén 24 thang).
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