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1
MO PAU
Tinh cAp thiét ciia luin 4n

Astaxanthin (AST) 1a mét chét thudc nhém carotenoid véi cong
thirc héa hoc 1a 3,3'-dihydroxy-B-carotene-4,4'-dione. AST c6 hoat
tinh chéng oxy hoa hang dau hién nay (gap 100 lan so véi a-tocopherol
va gip 10 1an so véi cac hop chat zeaxanthin, lutein, canthaxanthin, B-
carotene). Do d6, AST dugc tmg dung rat nhiéu trong y hoc dé chita
tri cac bénh c6 nguyén nhan 1 gbc oxy héa hoat dong (ROS) : tim
mach, khép, tiéu duong, ...

Céc gbc oxy hoa hoat dong (ROS) 1a mot trong nhing nguyén
nhén chinh gy ra qua trinh 130 hoa da. Lugng ROS c6 kha nang da
tang theo su qua trinh 130 hoa sinh ly cting nhu bi tic dong bdi cac tac
nhén bén ngoai nhu tia cuc tim (tia UV), khaoi bui. Nhitng ROS nay
pha v té bao da (nguyén bao soi, té bao simg) va nhiing phan tir trong
chit nén da nhu collagen, elastin, ddng thoi ngan can sy tong hop mai
nhiing phan tir trén. AST 14 chat chdng oxi héa manh c6 kha ning hap
thu nhitg gdc ty do nay nén s& trc ché qua trinh ldo hoa da va phuc
hoi da ldo hoa.

Trong linh vyc tham my, AST duoc st dung ¢ hai dang: dang thoa
va dang uéng. Mic du nhiéu san phim thuong mai nhung cac nghién
ctru vé ing dung AST trong linh vyc thim my con rat han ché. Cac
nghién ctru rat roi rac, chua co su thong nhét va chi tién hanh & quy
md nho. Do d6, khuyén cao sir dung AST mét cach hi¢u qua nhét trong
linh vuc thim my van chua co.

Hién nay, & Viét Nam, cac nghién ctru AST da duoc tién hanh
nhung két qua thu nhan van con nhiéu han ché, dic biét 1a nhiing

nghién clru ung dung.
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Muc tiéu tong quat: Danh gia hiéu qua chong 130 hoa cua dich chiét
tao Haematococcus pluvialis giau astaxanthin trén mé hinh té bao va
chuot.

Muc tiéu cu thé

- Cam Gng thanh cong tong hop AST tir Haematococcus pluvialis

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

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

1. TONG QUAN

1.1. Tong quan vé vi tao tao H. pluvialis
GI6i thiéu vé dic diém hinh thai va vong doi cia tao H. pluvilias va
gi6i thi¢u nhimg diéu kién chuyén doi giita vong doi vi tao.

1.2. Gi6i thidu vé ASX
Phan nay gi6i thiéu vé ASX: cdu tric, con dudng tong hop, tinh chat
cua ASX

1.3.Nguodn thu nhan ASX
Phan nay gidi thiéu Ve cac nguon thu nhan hién nay ASX nhu: tio H.
pluvialis, ¢ hoi, vi nAm

1.4.Co ché chbng 130 hoa cia ASX
Phan nay gidi thi¢u vé ddc tinh chdng ldo héa cia ASX, nhiing ting
dung ctia ASX nhu chdng viém, stra chita DNA, bao vé té bao.

1.5. Cau tric da
Phan nay gioi thiéu vé cAu tric va thanh phan da: cau trac 3 16p, bao
gdm céc t& bao nguyén bao soi, té bao biéu bi, té bao simg

1.6.Lao hoa da
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Phan nay gioi thiéu vé su 130 hoa da do tia UV, cac tac dong cua tia
UV ddi véi té bao da va ciu tric da va gidi thidu vé l3o héa té bao
1.7.L40 hod té bao
2. VAT LIEU - PHUONG PHAP

2.1. Thiét ké thi nghiém: phurong phap thuc nghiém mo ta.

2.2.Mau vat tuoi
Tao H. pluvialis: chung LC (HP-C), Vién Cong ngh¢ Sinh hoc, truc

thudc Vién Han Lam Khoa hoc Viét Nam.

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

Chudt nhit tring (Mus musculus var. Albino): gi6i tinh cai, can ning
tir 20-25 g, khoang 4-6 tuan tudi, duoc cung cip boi vién Pasteur
Tp. HCM.

2.3.Hoa chit

- MBbi truong nudi tao: BG-11, mdi truong nudi té bao: DMEM/F12
b6 sung 10% FBS, méi truong giy 130 hoa: DMEM/F12 b sung
H,0, 150 uM, bd sung 3% FBS.

2.4.So db thi nghiém tong quat

Tao Haematococcus pluvialis

l

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

v l

Khao sat hoat tinh Kha nang bao vé Khao sat trén mo
chéng oxi hoa ctia té bao khoi HyO, hinh chudt ldo héa
AST-EX da do tia UV

Hinh 2. 1. So d0 thi nghiém tong quat
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2.5. Phuong phap nghién ciru
2.5.1. Thiét ké hé thong nudi tao

0 | G | S T —
VY,

| ® | & SN S@D e

Huéng di chuyén dong khi: _ Van diéu tiét:
(1): Chai dung bong gon loc bui, (2): chai dyng nudc, (3): chai nuoi
o Hinh 2. 2. So d6 h¢ thng nuéi tao
Hé théng nudi tao dugc lép dat theo so dd hinh 2.2 véi nhiét d§ phong
0 25°C, anh sang den LED bong dai

2.5.2.  Phuong phap nudi tdao trong chai nuéi 1000 ml

Tao HP-C duoc cay vao chai nudi 1000 ml chira sin 500 ml méi
truong BG-11 voi mat d§ ban dau 10x10* t& bao/ml va nudi trong &
nhiét d6 25°C, diéu kién anh sang 3000 lux (3 klux), chu ky sang:tdi
12h:12h, diéu kién suc khi nhe 2L/pht, lic nhe 3 1§n/ng£1y, nuoi trong
15 ngay.
2.5.3.  Phwong phdp cam ing tao HP-C tong hop AST bang
cuong do anh sang manh

Tao dugc cay vao chai nudi véi mat do ban dau 50x10* té bao/ml. Tao
dugc chiéu sang 10 klux voi chu ky sang:ti 24:0 gio. Sau 24 ngay,

tién hanh thu tao va danh gia ndng d6 va AST tong.
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2.5.4.  Phwong phdp thu nhdn dich chiét AST

Bang 2. 1. B4 tri thi nghiém tach chiét AST-EX tir tio HP-C

khong
co co co

Thu nhan sinh khéi nang tao va lam khoé theo tirng nhém thi nghiém.

Bude xir Iy HCL: 50 mg sinh khéi duge dé trong 5 ml dung dich HCI
2N trong 1 phut, ly tdm 3 lan dé loai HCI, sau d6 sinh khdi dugc lam
kho lanh ¢ 4°C trong 1 ngay.

Budc ddng hoa trong dung méi: Can 50 mg sinh khdi tao trong mdi
nhém cho vao 10 ml dung dich dichlomethane/methanol, tién hanh
ddng hoa co hoc ¢ van tdc quay 10000 vong/phit trong 10 phit dé thu
dich, can duoc tach tiép va ly tam dén dich chiét trong subt.
2.5.5. Phuong phap dinh lwong AST

Bot tao kho dugce hoa véi methanol va xa phong hoa bang NaOH 0.107
M trong methanol tuyét dbi véi ti 1¢ thé tich 1 ml NaOH: 5 ml dich,
suc khi vé 5 ml, 1 trong t6i & 4°C, trong 6 gid. Sau d6, AST dugc danh
gi4 bang HPLC.
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2.5.6.  Phwong phdp thu nhdn 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

ti wu duoc danh gia & myc 2.5.7

Dich chiét tao H. pluvialis giau AST duge ky hi¢u 1a ASX-EX va di
kém v6i ndong d6 AST tong. Vi du: ASX-EX 5 pg/ml 1a dich chiét tao
H. pluvialis ¢6 ndng do AST tong 1a 5 pg/ml.

2.5.7. Phuwong phip FRAP

Chuén bi dung dich FRAP: dém acetate 300 mmol/l, pH 3.6. TPTZ 10
mmol/l pha trong HCI 40 mmol/l. FeCI3 20 mmol/l. Hat 190 pl dung
dich FRAP cho vao giéng dia 96, thém 10 pl dich chiét ASX hoac
Trolox. Hon hop duogc 1 tranh sang trong 2 gio, va do hip thu dugc do
0 budc song 593 nm. Kha nang oxi hoa cua AST s€ dugc tinh toan
theo gia tri FRAP: Gia tri FRAP = A0/A1x N, trong do A0, Al: gia tri
OD cua mau, FeSO4 & budc song 593 nm.

2.5.8. Phuong phap ABTS
Chuin bi dung dich ABTS+e ¢6 gia tri OD753 14 0,7 + 0,02.
Chuin bi dung dich ASX cac néng d6 12,5; 25; 50; 100 va 150 pg/ml.
Chuin bi trolox 1 mM thanh diy ndng d6 0,05; 0,1; 0,15; 0,2 va 0,3
mM. Céng thirc tinh: % Uc ché = [(A0 - Am)/A0] x 100% va IC50 =
(50 - b)/a, trong do, A0 la gia tri OD753 cuia 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 dugc ciy 1én dia 96 giéng v6i mat do ban dau 8x103 té
bao/giéng. Sau 1 ngay, thay méi truong nudi cay bang moi truong theo
nhu cac nhom thi nghiém. Sau 1 hodc 2 ngay nudi cdy, quan sat hinh
dang té bao bang kinh hién vi va tién hanh phuwong phap MTT dé danh
gia doc tinh t& bao. Ti 18 té bao sdng dugce danh gia theo cong thirc
sau: % té bao séng = ODsoorn/ODsoopc am X 100

Céc nhom thi nghiém: 6 nhém va 2 bién bao gom noéng do AST-EX

va thoi gian u theo cac muc dudi day:
° N(‘Sng d6 AST-EX 0,5, 1, 5, 10 pg/ml va AST thuong mai TM
10 pg/ml
e Thoi gian u AST-EX: 1 ngay hodc 2 ngay
2.5.10. Phuong phap danh gia su tang sinh cua nguyén bao soi
trong moi truong AST-EX
Té bao hF duoc cdy 1én dia 96 giéng voi mat do ban dau 1x10° té
bao/giéng va dugc nudi trong moi truong cé 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. Phwong phdp danh gid su di cie té bao theo phwong
phap 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 vang dé tao vét rach gitra 16p

té bao va thay moi truong theo thiét ké thi nghiém Nong do AST-EX:
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0.5, 1, 1.5, 5, 10 pg/ml. Pbi ching 4m: Mai truong nudi chira 0.2%
DMSO. Ghi nhan hinh anh té bao di chuyén sau 3 gio, 12 gio va 24

gi0, xtr Iy hinh anh bang phan mém Image].
2.5.12. Phuong phap MTT dé danh gia stc séng té bao

Té bao hF dugc ciy vao dia 96 v6i mat do phu hop cho thi nghiém va
1 trong diéu kién 37°C, 5% CO,. Hiit bé mdi truong cili, bd sung 50 pl
MTT Reagent va 50 ul mdi trudng nudi cay vao mdi giéng, it & 37°C
trong 3 gio. Sau d6, hoa tan tinh thé bang 50 ul MTT Solvent, lic déu
dia trong 15 phat ¢ diéu kién tranh sang. Po mat d6 quang & budc

song 590 nm

2.5.13. Phwong phdp tao mé hinh ldo hod bang hydrogen
peroxide (H;O.)

Té bao dugc dia 24 giéng v6i mat do 3x10* té bao/giéng va nudi 1
ngay. Sau 1 ngdy, loai bé méi truong, rira bang PBS, xir 1y cac giéng
té bao nong do 100, 150, 175, 200 uM trong cac khoang thoi gian 90
phiit, 120 phut tiry theo thi nghiém. Sau d6 cdy té bao va danh gia biéu
hién marker 1o hoa dé xac dinh quy trinh ti wu.

2.5.14. Phuong phap nhudm senescence- associated [5-

galactosidase (b0 kit ab102534, Abcam, US).
2.5.15. Phuong phap danh gia kha nang cua AST-EX trong viéc
bdo vé té bao tridc yéu té gay lio hod HrO;
Thi nghiém dugc chia thanh tong cong 8 nhom dya vao nong do AST-
EX. Nhom xt ly véi AST-EX n(‘A)ng d6 0.5, 1, 1.5, 5, 10 pg/ml, trudc
khi xir Iy v6i H,O, 150 pM trong 90 phut (ky hiéu lan luot 1a AST-
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EXO0.5, AST-EX1, AST-EX1.5, AST-EXS, AST-EX10) va nhém xur
1y v6i AST thuong mai nong d6 10 pg/ml (ky hiéu TM10)

2.5.16. Phwong phdp nhuém Hoestch va phalloidin dé danh gid
hinh dang té bao

Té bao duge ¢b dinh b::ing paraformaldehyde va nhudém vai Hoestch,

phalloidin theo huéng din ciia nha san xuét

2.5.17. Phwong phdp déanh gid sw biéu hién mRNA té bao bang

phuong phap realtime PCR
Sé}n
Tén Trinh ty primer pham
MMP]1-F CAGAGATGAAGTCCGGTTTTTC 76
MMP1-R GGGGTATCCGTGTAGCACAT
MMP3-F | CAAAACATATTTCTTTGTAGAGGACAA | 91
MMP3-R TTCAGCTATTTGCTTGGGAA
pleMNKsa TGAGCACTCACGCCCTAAGC 144
pleMNKéa R TAGCAGTGTGACTCAAGAGAAGCC
p33-F GAGCACTGCCCAACAACAC 224
p33-R ATGGCGGGAGGTAGACTGA
p21-F TGGAGACTCTCAGGGTCGAAA 65
p21-R GGCGTTTGGAGTGGTAGAAATC
COLIAI-F AGCAGGCAAACCTGGTGAAC 80
COLIAI-R AACCTCTCTCGCCTCTTGCT
Elastin-F TGTCCATCCTCCACCCCTCT 64
Elastin-R CCAGGAACTCCACCAGGAAT
GAPDH-F GAAGGTGAAGGTCGGAGT 172
GAPDH-R GAAGATGGTGATGGGATTTC

Thu nhan RNA tong bang b kit Total RNA PurificAST-EXion Kit

Thyc hién phan tng qPCR theo bd SyGreen 1-Step Lo-ROX kit



Panh gia sy biéu hién bang cong thirc
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2-AACt.

Bang 2.4. Trinh ty primer

2.5.18. Phwong phap WESTERN BLOT ddnh gid su biéu hién
CDK4, CDK6 va cyclin D1

Thu protein tong bang cach ly giai té bao trong Optiblot LDS Sample
Buffer. Sau do, protein dugc dién di béng Precast Gel SDS-PAGE 4-
12% trong 2 gid tai 50V, lai mang PVDF va i khang thé anti-CDK4,

anti-CDK6, anti-cyclin D1, anti-actin. Sau d6 nhudm khang thé thu

cap va nhan biét bang film X-ray

2.5.19. Phuong phap tgo mé hinh chuot lao hoa da (In vivo)

Chudt duoc cung cdp boi vién Pasteur TP. HCM, cao 16ng va chiéu

UV theo quy trinh ting dan 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, cat 1at mé hoc HE vao ngay cudi thi nghiém.

2.5.20. Phuwong phap danh gia kha nang bao vé da chudt khoi

tia UVB

Bang 2. 2. B4 tri thi nghiém tac dong ctia AST Ién da chudt

K5 S8 lwong va | Phuwong phap xu Iy Thoi gian
higu 16 | gi&i tinh
»C 4 con Chiéu UV theo quy trinh 1d3o héa 2.5.10. 8 tuan
Sacha 4 con B&i dau sacha inchi triedc khi chiéu UVB | 8 tuan
theo quy trinh
AST- 4 con Bdi AST-EX 5 ug ml (dich chiét tao cd | 8 tuan
EXS ndng dd AST tdng 12 5 ug/ml) trudc khi
chiéu UVB theo quy trinh
AST- 4 con Bdi AST-EX 10 ug.ml (dich chiét tao c& | 8 tuan
EX10 ndéng @4 AST téng 1a 10 ug/ml) trudc khi
chiéu UVB theo quy trinh
AST- 4 con B&i AST-EX 20 ng.ml (dich chiét tao c& | 8 tuan
EX20 ndng d& AST tédng 1a 20 ug/ml) tredc khi
chiéu UVB theo quy trinh
AST- 4 con Bdi AST-EX 200 pg.ml (dich chiét tao | 8 tuan
EX200 cé ndng A8 AST tdng 1a 200 ug/ml) trudc
khi chiéu UVB theo quy trinh
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B tri thi nghiém: chugt dugc chia thanh 6 nhém nhu trong bang 2.5.
MOi thi nghiém dugc tién hanh véi 4 con chuot. Céc chi tiéu danh gia

trén doi tugng nghién ctru: quan sat bé mat, nhudm mo hoc

AST dang bot duogc hoa vao dau sacha inchi hitu co dung trong tham
my. AST thu nhan dugc boi tryc tiép vao vung da chugt theo b tri thi
nghiém.

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

Giai doan sinh trudng: tao HP-C ¢6 mau luc, 20 + 3 pm. Nang trudng
thanh chuyén sang mau do hoan toan, 32.61 + 4.57 um va ndng do
AST t0i da 1a 3.09% sinh khoi kho.

£ oo
. D & ..
$

N — -

Hinh 3. 1. Chu ky vong doi tao HP-C sir dung trong nghién ctru (x40).

A: sinh trudng, B: nang truong thanh. Scale bar: 50 um.

Hinh 3. 2. A: nuéi cdy tang sinh trong méi truong BG-11
sau 26 ngdy. B: cam tmng tong hop AST trong diéu kién
anh sang manh 10 klux. C: tao HP-C trong diéu kién nudi
cy ting sinh, D: tao HP-C trong didu kién cam img téng
hop AST
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3.2. Téch chiét AST trong dung méi

So sanh gitra TN3 va TN cho thiy phuong phap dong khé c6 hiéu
qua tot trong ho trg tach chiet AST tu tao.

Bang 3. 1. Két qua tom
tat chiét xuat AST theo

quy trinh TN1, TN2,
1732013 3.0920.19° 3.01+025 NS,

(%" su khéc bigt vé

thong ké trong cung hang

452027 443204 43705 (p=0.05)
. L 1o
] >
| Aa n i ‘ o

Hinh 3. 3. Két qua chay HPLC mau AST
A: AST thuong mai, B: dich chiét taio HP-C trudce khi xa phong hoa, C: sau khi xa

phong hoa. Miii tén: AST tu do.

Quy trinh tach chiét bang cach két hop dong kho va dong hoa trong
dung moi dugc sir dung cho tat ca cac thi nghiém sau.

3.3. Chéng oxi héa FRAP

600
500
400
300
200
100

y=3.4581x +12.171
R? =0.9909

400 y = 1383.4x + 1.9967
R?=0.9985

t T T T ] 0 + T T T

0 50 100 150 200 0 0.1 0.2 03

Hinh 3. 5. Két qua thir nghiém
FRAP

Nong d6 AST-EX
(ug/ml AST tong)
Hinh 3. 6. Biéu dd biéu thi gia tri FRAP

Ndng d6 Trolox (mM)
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3.4. Chéng oxi hoa ABTS

= ¥ 0.5316x+5.0258 ¥ = 19132 + 34202
» R*-0.9927

R?=0.9905

Hinh 3. 7. Két qua thir nghiém Nong d6 AST-EX
ABTS (ug/ml AST tong)
Hinh 3. 8. Biéu db biéu thi két qua thir nghiém ABTS

Néng d6 Trolox (mM)

Béng 3.2. Ti 1¢ RBG ciia AST-EX &
3.5. Ddc tinh in vitro cac ndng d6 khac nhau

05 9

0.45

0.4

0.35 4

0.3 4

0.25

0.2

0.15 4

0.1 4

0.05 h

4 r T v 4 T d

BCam  AST-EX0.5 AST-EX1 AST-EXS AST-EX10 DC duong
Hinh 3. 9. D thi bidu dién gi4 tri ODuos thu
duoc tir thi nghiém danh gia doc tinh cua
AST-EX

Dua theo tiéu chuein ISO 10993-5, AST-EX ndng d6 0.5-10
ug/ml khong gay doc cho té bao.

104.27 + 7.64%° 95.45+7.87%"
97.16 + 7.49%" 94.09 + 11.91%"

95.73 £ 7.12%" 97.27 £ 6.00%*

97.16 = 6.87%" 93.64 + 8.79%"
15.64 +5.73%" 8.53 £2.42%"

3.6. Tang sinh

Két qua nay khang dinh AST-EX 05-1.5 pg/ml khong gy tac dong
bat loi Ién sy tang sinh té bao hF.

0.6 4
05 o DT (gio)
041 chuatein | Poi chimg Am | 49.3+3.1°
03 1 # AST-EXI AST-EX0.5 47.8+2.5°
02 1 = ASTEXS AST-EX1 492 +3.2°
011 TS TAST-EX1S [50.2+3.3
0 s s 0 e 0 n AST-EX5 552+2.1%
Hinh 3. 10. Biéu d bidu thi sy ting truéng té bao hF Bang 3. 3. Thoi gian tang sinh thé hé té bao hF

trong mdi truong bd sung AST-EX sau 13 gio nudi cdy trong cac nhom thi nghiém
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3.7. Dicu

Hinh 3. 11. Két qua thir nghiém di
cu cua hF dudi tac dong cua AST-
EX 0.5-10 pg/ml.

A: vét rach té bao bam diu, B: t
bao di cu sau 12 gid mau AST-EX1,
C,D, E, F, G, H: sy di cu té bao sau

24 gid & cac nhom dbi chimg va

AST-EXO0,5, 1, 1,5, 5, 10. Nét dut

mau xanh 14: vi trf vét rach té bao

ban dau.

Két qua xir ly théng ké cho thdy khong c6 su khac biét gitra
cac nhom trong cung thoi diém 3 gio, 12 gid hodc 24 gio. Két qua trén
cho thay AST-EX 0.5-10 pg/ml khong anh hudng t61 qua trinh di cu
té bao.

=
=
(=%
§ 07, Hinh 3. 12. Biéu dd biéu thj
0.6 - dién tich bao phu boi t€ bao
_'F:a 0.5 - trong thi nghiém scratch-
04 - "3 gio wound assay
503 - " 12 gitr
a i
0.2 4 524 gity
0.1
0

BCam AT0.5S ATl ATLS ATS ATIO

Bang 3. 4. Két qua danh gi hiéu qua hd trg hF di cu bing Scratch-wound assay sau 24 gid
(% dién tich so véi dién tich vung rach)

44.9 + 6° 723+89

16.3 £3.1°

208 +4.5° S1L5+5.1° 748+7.9°
219+59* SINIERRE 779 =6.4*
19.7 +3.5° 44.1 +3.5° 79.2+17.6°
18.4 + 6.5° 42.8 +6.5° 752+4.3°

248=4.1" 45.2=4.1° 71.2=11.2*
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Khao sat quy trinh gay 1o hoa té bao bang H,0,

3.8.1. Két qua khdo sdt su tang truéng té bao

Hinh 3. 13. Biéu dd biéu thi sy
gia tang gia tri OD ¢ cac nhom
thi nghiém sau 7 ngay

=1

=4 Ngay
-7

200- 200-90 150- 150-90 100- 100-90 ©OC
120 120 120
Nhém

Hinh 3. 14. Sy bién d6i hinh dang té bao hF
khi xtt If véi H205. (x50).
A, B, C,D,E,F, G: t bio cac nhom: Pdi
chimg, 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.  Ket qua khao sat su biéu hién SA-gal
Bang 3. 5. Ti 12 té bao duong tinh véi SA-gal khi xir Iy véi HxO»

(a, b, c: sw khac biét vé mit théng ké, p<0.05)

Ti 1é dwong4.60 +£47.14 +£51.44 +65.25 £70.73 +72.03 +74.99 =
tinh SA-gal 1.522 8.48>  11.79* 8.97¢ 8.31¢ 6.73¢ 2%
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Hinh 3. 15. Két qua nhuém SA-gal
te bao hF xur ly véi H202 6 céc
A B S nong d6 khac nhau. (x100).
A,B,C,D,E,F,G: té bao cic
nhom: Poi ching, 100-90, 100-

E 120, 150-90, 150-120, 200-90,
200-120. Scale bar: 100 pm

F ’ %o !

Do d6, ndng do 150 pM, thoi gian xur Iy 90 phuat va 120 phat déu phu
hop véi tiéu chi deé ra. )
3.9.  Khao sat kha nang bdo vé té bao nguyén bao sgi ciia AST-
EX khoi tac dong cua H>O;

3.9.1.  Két qua danh gid dién tich té bao

Két qiia nay cho thay H,0; lam bién ddi hinh dang té bao: té bao
dep, phinh to t€ bao chat va nhan, trong khi do6 AST-EX 1-10 pg/ml
han ché dugc hién tugng nay (Hinh 3.26 va Bang 3.10).

Bang 3. 6. Dién tich t& bao va dién tich nhan trong nhom xu ly véi AST-EX va
H:0: (a, b,c d: s khac biét vé mit théng ké trong cing 1 hang, p<0.05)

Dién tich2,430.9 +10527.25 3919.2 +3,102.7 +3,065.8 +3,193.2 +3,153.1 3,868.9
tbio  212.6° =1798.1% 1172.2¢ 117224 39388 39384  +393.89= 3458

Dién tich224.8 +383.3 12939 12554 £216.3 +246.2 +251.1 +£2852 4
nhin 214 93Tt 2 42.0¢ 4354 41.6¢ 38.49 245

Ti & té11.8 + 128 +13.6 +
17.1+.16 13.2=4.0 123+2.6 14.9=43 13.2+2.0
bao/nhin 2.1 1.9 44
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3.9.2.  Két qud danh gid sw tang sinh té bao

Bang 3.7. Thoi gian nhan d6i cua
0.60

. D ching té bao xir Iy AST-EX va H>0>
- wH202 : "
0.40 | ASTEXOS Doubling time
- mASTEX DCam | 83.63 « 3.08¢
oro | [ :gz;s H20: Khéng ting trudng
000 - . . e AST-EX10 A0.5 572.51 = 258.18"
e News el e A1.0 198.57 + 46.68¢
Hinh 3. 1. Bidu dd biéu thi sy ting sinh té AlS 199.88 = 64.36¢
bao xtr Iy voi AST-EX va H20s. AS 215,09 + 57.29¢
b. o sur khéc bidt v& mit théne ké wifta cdc nhs Al0 213.23 =£50.01¢
(a, , ¢: su khac bi€t veé mat thong k€ gitra cac nhom TM 10 26953 « 102.78¢

trong cung 1 ngay)

Diéu nay cho thiy H,O, di wrc ché su ting sinh té bao, té bao trong
nhom TM van duy tri dugc kha nang tang sinh mac du thap hon so
v6i nhom AST-EX

3.9.3.  Két qua danh gid sw biéu hién SA-gal

90
80

Ti1é té bao dwong tinh SA-gal %
(<))
o

Hinh 3.18. Biéu db bidu thi ti 1 té bao dwong tinh v6i SA-gal

Két qua nay phan nao cho thiy kha nang ctia AST-EX trong viéc bao
v€ t€ bao khoi tac nhan gdy stress oxi hoa H,O,
3.9.4. Ket qua danh gia sy biéu hién marker ldo hoa p53, p2, p16

bang phwong phép realtime-PCR

Két qua cho thdy AST-EX nong d6 1, 1.5 pg/ml 1am giam sy biéu hién
marker 130 hoa p53, p21, p16 (Hinh 3.23)
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p53

p21

p16

= Control A . A

uH202 Hinh 3. 20. Biéu d6 biéu thi sy
%05 biéu hién ciia marker l3o hoa
. p53, pl6, p21 & cac nhom té
w15 bao xtr Iy voi AST-EX va H20»
=TM15

Béang 3. 9. Biéu hién tuong d6i mRNA cua cac gen p53, p21, p16 trong thi nghi€ém bao vé té bao
cua AST-EX (a, b, ¢, d: 1a su khac biét vé mat thong ké trong cung 1 dong, p<0.05)

Péi ching H,0; AST-EX0.5 | AST-EX1 | AST-EX1.5 | TML.5
P53| 10+013| 24=06° 1.8+£02°| 16=02° 1.5+0.1%| 24=0.1°
p2l| 10+02:| 7.0=18° 3203 1.8+0.2¢ 1.8£03¢| 2.1=04¢
P16 | 10+013| 54=04° 26+04°] 1903 21+0.1°| 40+044

3.9.5. Két qua danh gia su biéu hién chirc nang té bao ¢ mirc dé phién

ma

[0 N |

Wk

5]

hMMP3 hMMP1

Collagen

hh Lilil e

Elastin

= Control
= H202
=05

-]

=15

= TML.5

Hinh 3. 2. Biéu db biu thi sy biéu hién hMMP3, hMMP1, collagen, elastin té bao
xur Iy voi AST-EX

(a,b,c, d.

su khéc biét v& mat théng ké trong cing 1 gene d4nh gia)

Trong khi d6, té& bao thuéc nhém AST-EX c6 su gia ting 2 mRNA
MMP3, MMP1 so v&i té bao nhom déi chiing nhung giam so v6i nhom
H,0; (Hinh 3.24). Bdi véi collagen va elastin, té bio nhém H,O, giam
su biéu hién so voi nhom d6i ching (giam con 29% va 13% so voi té
bao nhom ddi chung).
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3.9.6. Két qua danh gid s biéu hién chirc nang té bao ¢ mike dé
protein
Té bao trong nhom AST-EX1 biéu hién gia tang cylin D1 (gap 1.5 lan
s0 v6i doi ching) va giam so véi nhom té bao trong H>O».

s -
1ug/ml H,0, Control
ydlin D - i
m Doi chirng
[T i m H202

Cdkb 1
T T

cdk6 cdk4 cyclin D

a4 4

Hinh 3. 22. Biéu d6 biéu thi su biéu hién CDK4,CDKG6, cyclin D1 cua té bao hF

(a, b, ¢: su khac biét vé mit thong ké trong cing 1 thi nghiém)
Bang 3. 10. Két qua biéu hién twong do1 protein CDK4, CDK6 va cyclin D

(a,b: sy khac bigt vé mit thong ké trong clng 1 ¢ot, p<0.005)

CDK6 CDK4 cyclin D
Déi chitng 1023 1+0.13 1+0.12
H0; 1.1+023| 13£023| 47+04°
AST-EX1 09+022] 12+022| 15+032

Két qua cho thiy AST-EX giam tac hai ctia H,O, tac dong 1én té bao
nguyén bao s¢i, nong d 1 pg/ml 1a néng d6 toi thiéu thé hién duge
hi¢u qua bao v¢ t& bao.

3.10. Két qua ddnh gid khd néing bdo vé da chugt ldo héa do tia UV

3.10.1 M6 hinh ldo héa da do tia UV

O tuan thtr 6, xuat hién cac vét nhin ngang lung chudt, nhimg vét nay
13 hon khi chudt di chuyén. Tuan thir 7-8, da chudt c6 hién tuong gidn
ra, da kém dan hoi, do d6 vét nut tré nén khong 16 rang.
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Hinh 3.24. Két qua soi da chudt sau khi chiéu uv

A: nhom déi ching, B: sau khi chiéu UVB 8 tudn

Két qua nhuém Trichrome cho thiy do day biéu bi cia nhom thoa
AST-EX gidm so v6i nhom chiéu UV hodc nhom boi dau.

Hinh 3.25. Két qua nhudm trichrome méu da chuét .
A: Méu da chudt di chung, B: mau da chudt chiCu UV 8 tuan. (1): 16p biéu bi, (2):
16p trung bi, (3): cau tric collagen bat thuong

Bang 3. 11. Bang tong két két qua tao mé hinh chuét 130 hoa da do tia UVB. @*: sy
khac biét vé mat thong ké, p<0.05)

Nhém dbi chirng Nhom chiéu tia UVB
Piém nhin da 0.5+0.5° 4.67+047°
Piém nhio da 0.25 + 0.43° 25+05°
D6 day biéu bi (um) 213+08 65.8=2.7°
Sw xAm nhip té bao viém Khong phat hién Co
Sw xuit hién cac ciu triic Khong phat hién Co
collagen bit thwong
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3.01.2 Két qua kha nang bao vé da cia AST-EX khoi tac hai tia UV

Bang 3. 2. Tom tit két qua mirc d6 nhan da va do day biéu bi.
(a,b,c,d,e,f: sy khac biét v& mat théng ké trong cung 1 dong, p < 0.05)
AST-
bC UVB Sacha AST-EXS AST-EX10 EX20 AST-EX200

Mikc d6 325+
nhanda 0505 45=05 35=05 043 30=07 2505 225=043

Miic d¢ 175+

nhioda 025+043 25=05 225+043 042 1505 10=07 075=043
P day biéu 473 =

bi(um) 214+6.7> 58.9+20.9° 54.7+12.9° 10.0° 41.7+9.8¢ 33.5+£9.6:28.9+7.3¢

2

Sw xam
nhip té bao = FoR AR ok *ok *k = =
viém
Sw hinh
thanh cac
cAu triic = AR EAK Aok *EK EEEY *x *k
collagen bt

thwong
Két qua §0i da cho théy AST-EX 10, 20, 20 c6 hi¢u qua tot trong viéc
bao vé bé mit da chudt.

Hinh 3. 3. Két qua ,soi da chuét sau 8
tuan chieu UVB

A: chudt nhém chiéu UVB, B: chuot
thudc thoa dau Sacha inchi, C, D, E,

- - F: chudt thoa AST-EX 5, 10, 20, 200
V - :




Mirc d¢ nhan da

Murc dé nhdoda
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Két qua nhuom Trichrome chp théy, da chudt sau 8 tuép chiéu UV ¢6
su gia tang vé do d:c‘ly 16p bicu bi, su xam nhap cda t€ bao viém, sy
hinh thanh nhiing cau trac collagen bat thuong (hinh 3.28, 3.29).

Hinh 3. 28. Két qua nhuém trichrome mau da chuét sau khi chiéu UVB 8 tudn.
A: chudt nhom chiéu UVB, B: chudt thuéc nhoém thoa dau Sacha inchi, C, D, E, F:
chudt thoa AST-EX 5, 10, 20, 200 pg/ml

oBB8E88388

DG day biéu bi (um)

& ® S > ® ij’

Hinh 3. 3. Biéu d6 biu thj két qua thi nghiém
chong 130 hoa da chudt cua AST-EX.
A: Biéu d thé hién sy nhan da, B: Biéu dd thé

1ién sy nhdo da, C: biu db thé hién do day biéu
bi
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4. KET LUAN

Tir nhitng két qua thu dugce tir nghién ctru, chiing t6i xin két luan nhu

sau

Cam (g thanh cong AST tir gidng tao HP-C véi ndng do cao
nht 3.1% khéi lugng khé.

Dich chiét giau AST c6 kha ning bao vé té bao khoi tac nhan
H,0, va ndng d6 1 pg/ml 1a ndng d tdi thiéu co chirc ning
Dich chiét giau AST khi sir dung ¢ dang thoa di bao vé da
chudt khoi tac dong cta tia UV, ndng do 20 pg/ml cho hiéu
qua t6t nhat.

NHUNG PONG GOP MOI CUA LUAN AN

Nhiing tinh méi trong nghién cuu:

Khao sat duge mot sd tinh chat clia chung tao dia phuong H.
pluvialis dugc phan 13p tai Viét Nam, trong do néng do AST
14 3,09% khéi lugng khé.

Nghién ciru cho thiy dich chiét giau astanxanthin tir vi tao c6
kha ning bao vé té bao khoi cic tac nhan gy oxi hoa manh
H,0, trong diéu kién in vitro (ndng do 1 pg/ml tdi wu trong
md hinh té bao) va kha ning nay cao hon so voi AST tinh
khiét trong ciing ndng do.

D6i voi md hinh chudt 130 hoa do tia UVB, nong do AST tbi
uu bao v€ da chudt khi st dung dang thoa 1a 20 pg/ml.
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