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MO PAU
Tinh cép thiét cia luin 4n

Astaxanthin (AST) la mot chit thudc nhém carotenoid véi cong
thtrc héa hoc 1a 3,3'-dihydroxy-pB-carotene-4,4'-dione. AST cd hoat
tinh chdng oxi héa hang dau hién nay (gap 100 lan so véi a-
tocopherol va gép 10 1an so v&i cdc hop chét zeaxanthin, lutein,
canthaxanthin, p-carotene). Do d6, AST duoc tmg dung rat nhiéu
trong y hoc dé chira tri cdc bénh c¢6 nguyén nhan 1 gbc oxy héa hoat
dong (ROS): tim mach, khop, tiéu duong, ...

Cic gbc oxy héa hoat dong (ROS) 1a mét trong nhitng nguyén
nhan chinh gy ra qua trinh 130 héa da. Lugng ROS c6 kha ning da
tang theo sy qua trinh ldo hoda sinh 1y ciling nhu bi tac dong boi céac
tac nhan bén ngoai nhu tia cyc tim (tia UV), khéi bui. Nhitng ROS
nay phd v& té bao da (nguyén bao soi, t& bao sirng) va nhing phan tir
trong chat nén da nhu collagen, elastin, ddng thoi ngin can su tong
hop méi nhitng phan tir trén. AST 12 chat chdng oxi héa manh c6 kha
nang hap thu nhitng gdc ty do nay nén sé& we ché qu4 trinh ldo héa da
va phuc hoi da 1o héa.

Trong linh vyc thAim my, AST dugc s dung & hai dang: dang
thoa va dang udng. Mic di nhiéu san phim thwong mai nhung cac
nghién ctru vé ing dung AST trong linh vyc thAim my con rat han
ché. Cic nghién ctru rat roi rac, chua co su théng nhat va chi tién
hanh & quy mo nhé. Do dé, khuyén cdo sir dung AST mét céch hiéu
qua nhét trong linh vuc thAm m§ van chua co.

Hién nay, & Viét Nam, cdc nghién ciru AST da duoc tién hanh
nhung két qua thu nhan van con nhiu han ché, dic biét 1 nhiing

nghién ctru ng dung.
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Muc tiéu tong quét: Panh gia hiéu qua chdng ldo héa cua dich chiét
tao Haematococcus pluvialis gidu astaxanthin trén mo hinh té bao va
chuot.

Muc tiéu cu thé

- Cam tng thanh cong tong hop AST tir Haematococcus pluvialis

- Panh gia duoc hiéu qua bao vé té bao cua dich chiét giau AST
khoi tac nhan gay oxi hoa trong diéu kién in vitro.

- Danh gia duogc hi€u qua bao vé da cua dich chiét giau AST khéi
tia UV.

1. TONG QUAN

1.1.Tong quan vé vi tao H. pluvialis
GI6i thiéu vé dic diém hinh thai va vong doi cia tao H. pluvilias va
gidi thiéu nhimng diéu kién chuyén dbi gitra vong doi vi téo.

1.2.Gidi thiéu vé AST
Phan ndy gi6i thiéu vé AST: cdu trac, con dudng tong hop, tinh chat
cua ASX

1.3.Ngudn thu nhan AST

Phan nay gidi thiéu ve céc ngudn thu nhan hién nay AST nhu: tao H.
pluvialis, c4 hdi, vi nAm

1.4.Co ché chdng ldo héa cia AST
Phan nay gi6i thiéu vé dic tinh chdng 1o héa cia AST, nhiing ting

dung ctia ASX nhu chéng viém, stra chita DNA, bao vé té bao.

1.5. Céu triic da
Phan nay gioi thiéu vé ciu tric va thanh phan da: cu tric 3 16p, bao
gdm céc té bao nguyén bao soi, té bao biéu bi, té bao sing



1.6.Lao hdéada

Phan nay gioi thiéu vé sy 1do hoa da do tia UV, cac tac dong cua tia
UV doai voi t€ bao da va cau tric da va gidi thiéu vé 140 hda t€ bao

1.7.L3o0 hod té bao

2. VAT LIEU - PHUONG PHAP

2.1.Thiét ké thi nghiém: phuong phap thuc nghiém mé ta.

2.2.Mau vat tuoi

truc thudc Vién Han Lam Khoa hoc Viét Nam.

Téo H. pluvialis: ching LC (HP-C), Vién Coéng ngh¢ Sinh hoc,

Té bao nguyén bao soi ngudi (hF): té bao hF thé hé P8 dong lanh.

Chudt nhét tring (Mus musculus var. Albino): gi6i tinh céi, cin

ning tir 20-25 g, khoang 4-6 tudn tudi, duoc cung cip boi vién

Pasteur Tp. HCM.

2.3.Hoa chét

- Maoi truong nudi tdo: BG-11
- Mbi truong nudi té bao: DMEM/F12 bo sung 10% FBS.
- Mbi trudng gy ldo héa: DMEM/F12 bo sung H,0, 150 uM, b

sung 3% FBS.

2.4.So d6 thi nghiém tong quét

Téao Haematococcus pluvialis

l

Thu nhan dich chiét tao giau
astaxanthin (AST-EX)

y y l
Khao sat hoat tinh Kha ndng bao vé Khao sat trén mo
chéng oxi héa ctia té bao khéi HaO2 hinh chudt ldo héa

AST-EX

da do tia UV

Hinh 2. 1. So d thi nghiém tdng quat
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2.5. Phuong phap nghién ciru
2.5.1. Thiét ké hé thong nudi tao
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Hudng di chuyén dong khi: —> Van diéu tiét:
(1): Chai dung bdng gon loc bui, (2): chai dyng nudc, (3): chai nudi
o Hinh 2. 2. So db hé thdng nudi tao
Hé thong nudi tao dugc lap dit theo so d6 hinh 2.2 véi nhiét do
phong & 25°C, anh sang dén LED bong dai

2.5.2.  Phuong phadp nudi tdo trong chai nuéi 1000 ml

Tao HP-C duoc ciy vao chai nudi 1000 ml chira sdn 500 ml mdi
truong BG-11 v6i mat do ban dau 10x10* t& bao/ml va nudi trong &
nhiét d6 25°C, diéu kién 4nh sang 3000 lux (3 klux), chu ky sang:tdi
12h:12h, didu kién suc khi nhe 2L/phdt, lic nhe 3 lan/ngay, nudi
trong 15 ngay.
2.5.3.  Phuwong phdp cam iing tao HP-C tong hop AST bdng
cwong do dnh sdang manh

Tao duoc céy vao chai nudi v6i mat do ban dau 50x10* t& bao/ml.
Tao duoc chiéu sang 10 klux voi chu ky sang:tdi 24:0 gid. Sau 24

ngay, tién hanh thu tio va danh gia nong d va AST tong.
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2.5.4.  Phwong phdp thu nhédn dich chiét AST

Béng 2. 2. B4 tri thi nghiém téch chiét AST-EX tir tao HP-C

khong

- : ’ ’

Thu nhan sinh khdi nang tdo va lam kho theo tirng nhém thi nghiém.

Budc xir Iy HCI: 50 mg sinh khéi duge dé trong 5 ml dung dich HCI
2N trong 1 phit, ly tam 3 1an dé loai HCI, sau d6 sinh khi dugc 1am
kho lanh ¢ 4°C trong 1 ngay.

Budc dong hoéa trong dung mdi: Can 50 mg sinh khéi tao trong mdi
nhom cho vao 10 ml dung dich dichlomethane/methanol, tién hanh
dong héa co hoc & van toc quay 10000 vong/phut trong 10 phut dé
thu dich, can duogc tach tiép va ly tam dén dich chiét trong sudt.

2.5.5. Phuong phap dinh luong AST

Bot tao kho dugc hda vdi methanol va xa phong héa bang NaOH
0,107 M trong methanol tuyét ddi vai ti 1& thé tich 1 ml NaOH: 5 ml
dich, suc khi vé 5 ml, U trong tdi & 4°C, trong 6 gid. Sau do, AST
duogc danh gia bang HPLC.
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2.5.6.  Phwong phdp thu nhén dich chiét tao H. pluvialis giau
AST (AST-EX)

Muc dich: thu nhén dich chiét tao H. pluvialis

Nguyén tic: quy trinh thu nhan dich chiét dugc xac dinh theo quy

trinh t6i wu dugce danh gia @ myc 2.5.7

Dich chiét tao H. pluvialis giau AST dugc ky higu 1a AST-EX va di
kem v6i ndng do AST tong. Vi dy: AST-EX 5 ug/ml 1a dich chiét tao
H. pluvialis c6 ndbng 46 AST tong 12 5 ug/ml.

2.5.7. Phuong phdap FRAP

Chuén bi dung dich FRAP: dém acetate 300 mmol/l, pH 3.6. TPTZ
10 mmol/l pha trong HCI 40 mmol/l. FeCl3 20 mmol/l. Hat 190 pl
dung dich FRAP cho vao giéng dia 96, thém 10 pl dich chiét AST
hodc Trolox. Hon hop dwoc u tranh séng trong 2 gio, va do hap thu
dugc do ¢ budc song 593 nm. Kha ning oxi héa ciia AST s€ duogc
tinh todn theo gid tri FRAP: Gid tri FRAP = AO/A1x N, trong d6 A0,
Al: gid tri OD cua mau, FeSO, ¢ bude séng 593 nm.
2.5.8. Phuong phap ABTS

Chuan bi dung dich ABTS* ¢6 gid tri OD753 12 0,7 + 0,02.

Chuan bj dung dich AST cédc ndng do 12,5; 25; 50; 100 va 150
pg/ml. Chudn bi trolox 1 mM thanh diy nong d6 0,05; 0,1; 0,15; 0,2
va 0,3 mM. Cong thurc tinh: % Uc ché = [(AO - Am)/A0] x 100% va
IC50 = (50 - b)/a, trong do, A0 1a gia tri OD7s3 cua ethanol va dich
ABTS™. TEAC (mmol/g) = (IC50Trolox/ IC50ASX).
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2.5.9.  Phuong phap danh gia doc tinh cua AST-EX trén nguyén

bao soi

Té bao hF duoc cay 1én dia 96 giéng véi mat do ban dau 8x10° té
bao/giéng. Sau 1 ngay, thay mdi trudng nudi cay bang moi trudng
theo nhur cac nhom thi nghiém. Sau 1 hodc 2 ngay nudi cdy, quan sat
hinh dang té bao bang kinh hién vi va tién hanh phuong phap MTT
dé danh gia doc tinh té bao. Ti 1é té bao sdng duoc danh gia theo
cong thirc sau: % té bao séng = ODs901n/ODsggpc am X 100
2.5.10. Phuong phap danh gia sy tang sinh cua nguyén bao soi
trong moi truong AST-EX

Té bao hF duoc ciy 1én dia 96 giéng v6i mat do ban dau 1x10° té
bao/giéng va duoc nudi trong moi truong c6 ndng do AST-EX 05-10
pg/ml. Tién hanh phuong phap MTT dé danh gia sy ting sinh té bao

sau 11 ngay.

2.5.11. Phuwong phdp déanh gid si di cir té bao theo phwong

phdp Scratch-wound assay

Té bao hF duoc ciy 1én dia 96 giéng voi mat do ban dau 10 x103 té
bao/giéng. Sau 1 ngay, sir dung dau tip tring dé tao vét rach giira 16p
té bao va thay moi truong theo thiét ké thi nghiém Nong d6 AST-
EX: 0,5, 1, 1,5, 5, 10 pg/ml. béi chtirng am: M6i truong nudi chira
0.2% DMSO. Ghi nhén hinh anh té bao di chuyén sau 3 gio, 12 gid

va 24 gid, xir 1y hinh anh bang phan mém Imagel.
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2.5.12. Phuong phap MTT dé dénh gié sirc sdng té bao

Té bao hF duoc cdy vao dia 96 véi mat do phit hop cho thi nghiém
va U trong diéu kién 37°C, 5% CO,. Hiit bo mdi trudng cil, bo sung
50 pul MTT Reagent va 50 pl mdi trudng nudi cay vao mdi giéng, G &
37°C trong 3 gid. Sau d6, hoa tan tinh thé bang 50 ul MTT Solvent,
lic déu dia trong 15 phat ¢ didu kién trdnh sang. Do mat d6 quang &
bude séng 590 nm

2.5.13. Phwong phdp tao mo hinh ldo hod bang hydrogen

peroxide (H,0;)

Té bao dugc dia 24 giéng v6i mat do 3x10 té bao/giéng va nudi 1
ngdy. Sau 1 ngay, loai bé mdi trudng, rira bing PBS, xir 1y céc giéng
té bao ndng do 100, 150, 175, 200 uM trong céc khoang thdi gian 90
phiit, 120 phiit tiy theo thi nghiém. Sau d6 cay té bao va danh gia
biéu hién marker 130 hoéa dé xac dinh quy trinh t6i vu.

2.5.14. Phuwong phdp nhuém senescence- associated f3-

galactosidase
Hoat dong cua senescence-associate [-galactosidase s€ dugc phat
hién béng bd kit nhuom [-galactosidase (ab102534, Abcam, US).
2.5.15. Phuwong phdp danh gia kha nang cua AST-EX trong viéc
bado vé té bao triedc yéu té gay ldao hod H>O;
Thi nghi€ém dugc chia thanh téng cong 8 nhém dya vao néng do
AST-EX. Nhém xur Iy véi AST-EX ndng d6 0,5, 1, 1,5, 5, 10 pg/ml,
trudc khi xr Iy véi H,0, 150 uM trong 90 phiit (ky hiéu lan luot 1a
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AST-EXO0,5, AST-EX1, AST-EX1,5, AST-EXS5, AST-EX10) va
nhém xir 1y v6i AST thuong mai nong d6 10 ug/ml (ky hiéu TM10)
2.5.16. Phwong phdp nhuém Hoestch va phalloidin dé danh gid
hinh dang té bao
Té bao duoc c¢b dinh bang paraformaldehyde va nhudém véi Hoestch,
phalloidin theo hudng din ciia nha san xuét
2.5.17. Phwong phdp danh gid si biéu hién mRNA té bao bdng
phuong phap realtime PCR
Thu nhan RNA tong bang b kit Total RNA PurificAST-EXion Kit
Thuc hién phan ting qPCR theo by SyGreen 1-Step Lo-ROX kit
2-AACI.

Danh gia sy biéu hién bang cong thirc

Béng 2.4. Trinh tu primer

hMMP1-F CAGAGATGAAGTCCGGTTTTTC
hMMPI1-R GGGGTATCCGTGTAGCACAT
hMMP3-F CAAAACATATTTCTTTGTAGAGGACAA
hMMP3-R TTCAGCTATTTGCTTGGGAA
hp16™** -F TGAGCACTCACGCCCTAAGC
hp16™**R TAGCAGTGTGACTCAAGAGAAGCC
hp21-F GAGCACTGCCCAACAACAC
hp21-R ATGGCGGGAGGTAGACTGA
hCOLI1A1-F AGCAGGCAAACCTGGTGAAC
hCOLI1A1-R AACCTCTCTCGCCTCTTGCT
hELN-F TGTCCATCCTCCACCCCTCT
hELN-R CCAGGAACTCCACCAGGAAT
hGAPDH-F GAAGGTGAAGGTCGGAGT
hGAPDH-R GAAGATGGTGATGGGATTTC
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2.5.18. Phwong phdp WESTERN BLOT danh gid sw biéu hién
CDK4, CDKG6 va cyclin D1

Thu protein tong bang céch ly giai té bao trong Optiblot LDS Sample
Buffer. Sau d6, protein duwoc dién di bﬁng Precast Gel SDS-PAGE 4-
12% trong 2 gid tai 50V, lai mang PVDF va u khang thé anti-CDK4,
anti-CDK®6, anti-cyclin D1, anti-actin. Sau d6 nhuém khang thé thir

cAp va nhan biét bang film X-ray.
2.5.19. Phwong phdp tao mé hinh chuét ldo hoa da (In vivo)

Chudt dugc cung cép boi vién Pasteur TP. HCM, cao 16ng va chiéu
UV theo quy trinh ting din cudng d6 1-6 MED trong 8 tuan. Sy thay
d6i vé mat hinh thai trén da chudt duoc ghi nhan hang tuan va ghi
nhan bang binh anh, cit 14t mé hoc HE vao ngay cubi thi nghiém.
2.5.20. Phuwong phap danh gia kha nang bdo vé da chugt khoi
tia UVB
AST dang bot duoc hoa vao dau sacha inchi hitu co dung trong thadm

my. AST thu nhan dugc boi truc tiép vao ving da chudt theo bd tri

thi nghiém.

B6 tri thi nghiém: chut dugc chia thanh 6 nhém nhu trong bang 2.5.

MOi thi nghiém duogc tién hanh véi 4 con chuot.
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Bang 2. 5. B4 tri thi nghiém tac dong ctia AST 1én da chudt

Ky S6 heong va | Phieong phip xie Iy Théi gian
hiéu 16 | gii tinh

BC 4 con Chiéu UV theo quy trinh 150 h6a 2.5.10. | 8 tudn

Sacha |4con Béi dau sacha inchi trnede khi chiéu UVB | 8 tudn
theo quy trinh

AST- |4con B&i AST-EX 5 pg ml (dich chiét tao cé | 8 tuin

EX5 néng d6 AST 'ﬁng 1a 5 ug/ml) trwde ki

chiéu UVB theo quy trinh

AST- |4con B&i AST-EX 10 pg.ml (dich chiét tao cé | 8 tuin
EX10 nbng d6 AST béxng 1a 10 ug/ml) trude ki
chiéu UVB theo quy trinh

AST- [4con Bé&1 AST-EX 20 pg.ml (dich chidt téo c6 | 8 tudn
EX20 nbng 46 AST léng 14 20 ug/ml) trude khi
chiéu UVB theo quy trinh

AST- | 4con Béi AST-EX 200 pgml (dich chiét tao | 8 tudn
EX200 c6 nbng 46 AST téng 1a 200 ug/ml) trude
khi chiéu UVB theo quy trinh

Céc chi tiéu danh gia trén doi twong nghién clru: quan siat bé mat,

nhudém md hoc

3. KET QUA BIEN LUAN
3.1. Nudi cay tang sinh H. pluvialis va cam ting AST

Giai doan sinh truong: téo HP-C ¢6 mau lyc, 20 £ 3 pm. Nang
truong thanh chuyén sang mau d6 hoan toan, 32,61 + 4,57 um va
nong do AST t6i da la 3.09% sinh khoi kho.

&
@
b
LA ) e ..
®

B . f
Hinh 3. 1. Chu ky vong doi tdo HP-C st dung trong nghién ctru (x40).



12

Hinh 3. 2. Két qua nudi cay HP-C

A: nudi cdy ting sinh trong moi truong BG-11
sau 26 ngay. B: cam tng tong hop AST trong
diéu kién 4nh sdng manh 10 klux. C: tdo HP-C
trong diéu kién nuoi cdy tang sinh, D: tao HP-
C trong diéu kién cam tng tong hop AST

3.2. Téch chiét AST trong dung mdi

So sanh gita TN3 va TNI1 cho thdy phuong phap dong kho c6 hiéu
qua tot trong ho trg tach chiét AST tur tdo.

Bang 3. 1. Két qua tém tit chiét xuat AST theo quy trinh TN1, TN2, TN3.

- sy khéc biét vé thong ké trong cling hang (p<0.05)

1,73+0,13% 3,09 £0,19° 3,01 + 0,25°

450 +0,27° 4,43 +0,40° 4,37 £0,50°

Hinh 3. 3. Két qua chay HPLC mau dich chiét tao Haematococcus pluviais



13

Quy trinh tach chiét bang cach két hop dong kho va dong héa trong
dung moi dugc st dung cho tat ca cic thi nghiém sau.

3.3. Chdng oxi h6a FRAP

6001y - 34s81x+ 12171 4507 y=13834x+ 19967
500 R'=0,9909 R*=09985
3400 3300
- 300 =
E E
©200 @150
o o
100

®0 & s w160 0 005 01015 02 025 03 035
Néng d6 AST-EX s
e 0 1 y 2 Nong d6 Trolox (mM)
Hinh 3. 5. Két qua thir (ug/ml AST tong)
nghiém FRAP Hinh 3. 6. Biéu dd biéu thi gid tri FRAP

3.4. Chéng oxi héa ABTS

g
(%)
3

. o F) ¥=19132¢ + 34102
¥ 0531hC 50050 604 209927

2
2

Ti I bit hoat ABTS (%)
3 58

ol 0 .
<10 10 30 50, 70_90_110 130 150 0 005 01 015 02 025 03
Néng do AST-EX Néng dd Trolox (mM)

= — = (ug/ml AST téng)
Hinh 3. 7. Két qua thir Néng d AST-EX ~ Nong do Trolox (mM)
nghi¢ém ABTS (ug/ml AST tong)

Hinh 3. 8. Biéu dd biéu thi két qua thir nghiém ABTS™

3.3 Bc tinh in vitro Bang 3. 2. Ti 1¢ RBG cua AST-

05 EX ¢ cdc nong d¢ khac nhau

045

- I T
.35 +

0 mhiy | - 104,27 + 7,64%° 9545+ 7,87%

02 wNgiy 2

015 1 _ 97,16 749%° 94,09 £11,91%°
0l
005 | h - 9573+7,12%° 97,27 + 6,00%

BCam  AST-EX0S AST-EXI AST-EXS AST-EXI0 DC duong 97,16 + 6,87%° 93,64 + 8,79%
. L 1564+573%°  853+2,42%
Hinh 3. 9. D06 thi biéu dién gia tri
ODy95 thu duogc tir thi nghiém danh gia
ddc tinh cua AST-EX
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Dua theo tiéu chuén ISO 10993-5, ti 1¢ RBG 16n hon 70% la
dung dich khong gy doc vdi té bao. Do do, AST-EX nong d6 0.5-10
pg/ml khong gay ddc cho t€ bao.

3.6. Tang sinh

Két quéa nay khing dinh AST-EX 05-1.5 pg/ml khong gy tac dong
bat loi 1én sy tang sinh t€ bao hF.

0.6

. o DT (gid)
04 - = Poi chimg dm Péi ching

BAST-EX0.5 am 493+37
031 #AST-EX1 AST-EX0.5 47825
02 - ®AST-EXS AST-EX1 49,2+32°
AST-EX1.5 50,2 + 3,3"

0.1 FAST-EXI0 AST-EX5 552%2,1°
0l AST-EX10 58,8 % 4,7°

1 3 5 7 9 11 13
Hinh 3. 10. Biéu d6 biéu thi sy ting trugng  Bang 3. 3. Thoi gian tang sinh the h¢
t€ bao hF trong mdi truong bo sung AST-  t€ bao hF trong céc nhom thi nghiém
EX sau 13 gid nudi cay

37. Dicu

Hinh 3. 11. Két qua thir nghiém di cu ctia hF dudi tic dong cia AST-EX 0,5-10 pg/ml

Két qua xir Iy thong ké cho thdy khong ¢6 sy khdc biét giita
cdc nhom trong cung thoi diém 3 gio, 12 gio hodc 24 gio. Két qua
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trén cho thay AST-EX 0.5-10 pg/ml khéng anh hudng téi qué trinh

di cu té bao.

0.7 4
0.6 4
05 A
04 A

0.2 4
01 4

Dién tich bao phu (mm?)

EX0.5

EX15

w3 gio
m 12 gior
m 24 gi&r

BCam  AST- AST-EX1 AST- ASTEX5 AST-

EX10

Hinh 3. 12. Biéu d6 biéu thi dién tich bao phu bai té bao

trong thi nghiém di cu.

Bang 3. 4. Két qua danh gi4 hiéu qua hd trg hF di cu sau 24 gio (% dién

tich so voi dién tich ving rach)

16,3 £3,1°
20,8 + 4,5°
21,9+59°
19,7 +3,5°
18,4+ 6,5°
248 +41°

449 + 6,0°
515+51°
51,1x£7,3°
44,1 +35°
428+65°
452+ 417

72,3+89°
74,8 +79°
779 + 6,4°
792 +7,6°
752 + 4,3°
71,2 +11,2°

3.8. Khao sét quy trinh gy 130 héa té bao bang H,0,

3.8.1. Két qua khdo sdt si ting truéng té bao

0.500
0450
0400
0350
0.300
0250
0.200
0.150
0100
0.050
0.000

Gid tri OD

200- 200-90 150- 150-90 100- 100-90 BC

120 120

Nhom

=1

=4 Ngay

Hinh 3. 13. Biéu d6 biéu thi su gia ting gia tri OD & céc

nhém thi nghiém sau 7 ngay



-

Hinh 3. 14. Su bién déi hinh dang t& bao hF khi xir Iy v&i H,O, ngay
4 (x50). A, B, C,D,E,F,G: tébio ciac nhom ddi ching, 100-90,
100-120, 150-90, 150-120, 200-90, 200-120. Scale bar: 100 pm, miii
tén: t& bao phinh to

3.8.2. Két qua khdo sdt sw biéu hién SA-gal

Béng 3. 5. Ti 18 té ba?1’0 duong tinh v6i SA-gal khi xu 1y v6i H,O,
(a, b, c: su khac biét vé mat thong k&, p<0.05)

Ti 1& duong4,60 +47,14 5144 6525 %7073 72,03 %7499 +
tinh SA-gal 1,52° 848° 1179 897° 831 673 729

Hinh 3. 15. Két qua nhuom
- SA-gal té bao hF xir 1y véi

A - | c 2
. H,0, & cic ndng do khic

Qe o nhau. (x100). A, B, C, D, E,

e | ;?':"‘-5}"— a F, G: té bao cac nhom: Ddi

ol e RN chimg, 100-90, 100-120,

K SR "; s 150-90, 150-120, 200-90,

€
- 559
P

200-120. Scale bar: 100 pm

mime S Y PR,

Do d6, nong do 150 uM, thoi gian xir 1y 90 phit va 120 phat déu phu
hop voi tiéu chi deé ra.
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3.9.  Khdo sdt kha nang bao vé 1é bao nguyén bao soi ciia AST-
EX khoi tac dong cua H>O,

3.9.1. Két qua dinh gid dién tich té bao

Két qiia ndy cho thiy HyO, 1am bién ddi hinh dang té bao: té bao
dep, phinh to t€ bao chat va nhan, trong khi d6 AST-EX 1-10 pg/ml
han ché dugc hién tugng nay (Hinh 3.26 va Bang 3.10).

Béng 3. 6. Dién tich t& bao va dién tich nhan trong nhém xur 1y v6i AST-EX
va H,O, (a, b,c d: sy khdc biét vé mat thong ké trong ciing 1 hang, p<0.05)

3153,1 3868,9
Dién tich2430,9 10527,253919,2 £3102,7 +30658 £3193,2

tébao  £212,6°£37981°11722° 11722 3938° 3938° Al s
39387 3458

Dién tich2248 +3833 £293,9 =+2554 2163 %2462 *251,1%2852 *
nhan 214 937° 27,1° 42,0° 435" 41,6” 384° 245°
Ti le té11,8 %171 132 = 149 *132 *128 *136 =

12326
bao/nhan2.1 16 4,0 43 2,0 19 44

3.9.2. Két qua ddnh gid sy ting sinh té ba
? ¢t qua aanh gia Sy tang sl te 5do Béang 3.7. Thoi gian nhan

do6i cua té bao xur Iy AST-

160 « Db chiing EX va H202
' winin Doubling time
wAST-EXD.S
nASTEX] DCam [ 83.63 + 3.08
mAST-EX1.5 A = -
it H20: Khéng ting truong
| | fiape ADS 572.51 + 258.18%
Mt Moy s M AlD 198.57 + 46.68¢
Hinh 3. 17. Biéu d6 biéu thi su ting sinh té AlS5 199.88 = 64.36°
bao xir ly v6i AST-EX va H,0, qua cic ngay AS 213,09 + 57.29¢
AlD 213.23 £ 50.01=
TM 10 269.53 £ 102.78¢

biéu nay ch9 théy H,0, d3 trc ché sy ting sinh té bao, té béo trong
nhém TM van duy tri dugc kha nang ting sinh méc du thap hon so
véi nhém AST-EX



3.9.3. Kétqu
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Ti1& t& bao dwong tinh SA-gal %
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a danh gia sy biéu hién SA-gal

Hinh 3.18. Biéu d6 biéu thj ti 1¢ té bao duong tinh voi SA-gal

Két qua nay phan nao cho thiy kha ning cia AST-EX trong viéc bao
vé té bﬁ’o khoi tac nhan gay stress oxi hoa H,O,
3.9.4. Ket quad danh gia sy biéu hién marker ldo héa p53, p2, pl16

bang phiong phép realtime-PCR

Két qua cho thdy AST-EX ndng d6 1, 1,5 ug/ml 1am giam sy biéu
hién marker 1do héa p53, p21, p16 (Hinh 3.23)

Hinh 3. 20. Biéu db

=cowo biéu thi sy biéu hién
':im cua marker ldo hoéa

o p53, pl6, p21 ¢ cdc
uts nhém té bao xu ly véi
= TM1.5

AST-EX va H202

Bang 3. 9. Biéu hién twong d6i mRNA cuia cic gen p53, p21,
p16 trong thi nghi¢m bao v¢ t€ bao cia AST-EX (a, b, ¢, d: 1a

Déi

chiing H202 | AST-EX0,5 | AST-EX1 | AST-EX1,5 | TM1,5
P53 | 10+01°| 24%06°| 18%02°| 1,6£02°| 15%0,1°|24%0,1°
pP21| 10+02°| 70+18°| 32%03°| 18+02°| 18%03°|21%04°
P16| 10+01°| 54+04°| 26+04°| 19%03°| 21+0,1°|4,0+04°
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3.9.5.  Két qua danh gid sw biéu hién chirc ning té bao ¢ mirc do phién

=)

= Control
=202
=5

-]

m].5

= Th1.5

h

W

—

hMMP3 hMMP L Collagen Elastin

Hinh 3. 21. Biéu dd biéu thi su biéu hién hMMP3, hMMP1, collagen, elastin
té bao xir Iy véi AST-EX

Trong khi d6, té bao thudc nhém AST-EX c6 su gia ting 2 mRNA

MMP3, MMP1 so véi t€ bao nhom doi chimg nhung giam so véi

nhém H,O, (Hinh 3.24). Dbi véi collagen va elastin, té bao nhém

H,0, giam sy biéu hién so véi nhém doi ching (giam con 29% va
13% so véi té bao nhém ddi chimg).

3.9.6. Két qua danh gid suw biéu hién chirc nang té bao ¢ mirc do
protein
Té bao trong nhém AST-EX1 biéu hién gia tang cylin D1 (gap 1,5

lan so v&i doi chuing) va giam so véi nhom té bao trong H,O..
i
5

1ug/ml H,0, Control
4l

yinD - - )
- m Doi chirng

cane | M R B - m H202

AST-EX1
Cdk& 2%
-

cdk6 cdk4 cyclin D

Hinh 3. 22. Biéu d6 biéu thi su biéu hién CDK4,CDKG®, cyclin D1 cua té bao hF
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Bang 3. 10. Két qué biéu hién twong déi protein CDK4, CDK6 va cyclin D (a,b: su
khéc biét vé mat thong ké trong cung 1 cft, p<0.005)

CDK6 CDK4 | cyclinD
D6i chirng 1£0.22| 1+0.12 1+0.12
H:0; 1.1+023| 134022 47+04°
AST-EX1 09+02:] 12+£022| 15+032

Két qu cho thdy AST-EX gidm téc hai cia H,0, tac dong 1én € bao
nguyén bao soi, nong d6 1 pg/ml 1a nong @6 toi thicu thé hién duogc
higu qué bao v¢ té bao.

3.10. Két qua ddanh gid khd nding bdo vé da chugt ldo héa do tia UV

3.11.1 M6 hinh ldo hoa da do tia UV

O tuln thtr 6, xuit hién cic vét nhin ngang lung chudt, nhitng vét
nay rd hon khi chudt di chuyén. Tuan tht 7-8, da chudt c6 hién
tugng gidn ra, da kém dan hoéi, do d6 vét nut tré nén khong 1o rang.

Hinh 3.24. Két qua soi da chudt sau khi chiéu uv

A: nhém ddi ching, B: sau khi chiéu UVB 8 tuin

Két qua nhudm Trichrome cho thdy do day biéu bi ciia nhom thoa
AST-EX gidm so v&i nhém chiéu UV hodc nhém boi dau.

-

Hinh 3.25. Két qua nhudm tric

. ot
A: Miu da chudt d6i chimg, B: mu da chudt chiéu UV 8 tuan. (1):
16p biéu bi, (2): 16p trung bi, (3): cau tric collagen bat thuong
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Béng 3. 11. Bang tong két két qua tao mo hinh chuét 1o héa da do
tia UVB. “": sy khéc biét vé mat thdng k&, p<0.05)

Nhém ddi chimg Nhoém chiéu tia UVB
Piém nhan da 0.5+£0.52 467+047°
Piém nhio da 0.25+0432 25+05°
D§ day bicu bi (um) 213+08 658 +2.7
Si x4m nhip té bao viém Khong phat hién Cco
S xuit hién céc ciu tric Khong phat hién Co
collagen bt thwrdng

3.11.2 Két qua kha nang bdo vé da cua AST-EX khoi tdc hai tia UV

Bing 3. 12. Tom tat két qua mirc 49 nhan da va d¢ day bicu bi.
(a,b,c,d,e.f: su khac biét vé mat thong ké trong cung 1 dong, p < 0.05)

AST-

PC UVB Sacha AST-EXS AST-EX10 EX20 AST-EX200
Mikc dé 325+
phinda 0505 45£05 35+05 043 30207 25£05 225+043
Mikc d6 175+

nhioda 025043 25=05 225043 042 15205 10£07 0752043
D§ day bifu 473 =
bi(um) 214=67 58.9+209° 54.7+1259" 10.0¢ 41.7+9.8¢ 33.5+9.6°28.9+7.3°

St xim

nhip té bao x

o E2 )

L3 L3 k3 o
o
viém
Sy hinh
thinh cic
cﬁ“ trﬁc x OOk K HORER WK WK £ $ LS
collagen bat

thwong
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Két qua soi da cho thiy AST-EX 10, 20, 20 c¢6 hiéu qua tot trong
viéc bao vé bé mat da chuot.

Hinh 3. 27. Két qua soi da
chudt sau 8 tudn chiéu
UVB A: chudt nhém chiéu
UVB, B: chuét thudc thoa
dau Sacha inchi, C, D, E, F:
chudt thoa AST-EX 5, 10,
20, 200 pg/ml

Két qua nhudém Trichrome cho }héy, da chudt sau 8 tu?u} chiéu UV
c6 su gia tang v€ do day 16p bicu bi, sy xdm nhdp cua t& bao viém,
su hinh thanh nhiing cau tric collagen bat thuong (hinh 3.28, 3.29).

Hinh 3. 28. Két qua nhudm trichrome mau da chudt sau khi chiéu UVB 8
tuan.
A: chudt nhém chiéu UVB, B: chudt thudc nhém thoa diu Sacha inchi, C, D,
E, F: chudt thoa AST-EX 5, 10, 20, 200 pg/ml



Mirc ¢ nhio da Mire d6 nhin da

D5 day biéu bi (jum)

cBHEEE 848
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4. KET LUAN

Hinh 3. 29. Biéu db biéu
thi két qua thi nghiém
chdng l3o héa da chudt
cua AST-EX.

A: Biéu db thé hién su
nhin da, B: Biéu dd thé
hién sy nhdo da, C: biéu
dd thé hién do day biéu

bi

Tir nhitng két qua thu duoc tir nghién ciru, ching t6i xin két luan nhu

sau

- Cam ung thanh céng AST tir gidng tiao HP-C véi nong do

cao nhat 3.1% khbi lugng khé.

- Dich chiét giau AST c6 kha ning bao vé té bao khoi tic nhan
H,0, va ndng d6 1 pg/ml 12 ndng do t6i thiéu ¢ chirc nang

- Dich chiét giau AST khi st dung ¢ dang thoa da bao v€ da
chudt khoi tac dong cua tia UV, ndng d6 20 pug/ml cho hiéu

qua tot nhat.
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NHUNG PONG GOP MOI CUA LUAN AN

Nhiing tinh méi trong nghién ctru:

- Khao sat dwgc mot sb tinh chét ciia ching tao dia phuwong H.
pluvialis dugc phan 14p tai Viét Nam

- Nghién ctru cho thiy dich chiét gidu astanxanthin tir vi tio
c6 kha ning bao vé té bao khoi cdc tic nhin giy oxi héa
manh H,0, trong diéu kién in vitro va kha ning nay cao hon
so voi AST tinh khiét. Pidu niy lam can ctr st dung dich
chiét giau AST cho ngudi

- Nghién ctru dua ra duoc nong do tdi wu khi st dung dich
chiét giau AST 14 20 pg/ml.
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