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Khao sat kha nang cia phycocyanin trong bao vé da in vitro va in vivo

Determining the ability of phycocyanin to protect skin in vitro and in vivo
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Phycocyanin (PC) la mot protein mau xanh lam c6 hoat tinh
chéng oxi héa. PC chiém khoang 10% khéi lwong khd tao
Arthrospira platensis. Hién nay, chua c6 nhiéu nghién ciru danh
gia hiéu qua st dung PC trong linh vuc my pham. Trong nghién
ctru nay, PC duogc khao sat kha nang bao vé té bao da trong diéu
Kién in vitro va in vivo. Déi véi thir nghiém in vitro, té bao nguyén
bao sgi nguoi (hF) dugc nudi trong méi truong DMEM/F12 chira
PC (0.1 -10 pg/ml) 24 gio trudce khi xir ly véi 150uM H20; trong
90 phut. Sau 04 ngay, tién hanh khao sat hinh dang té bao va xéc
dinh marker dac trung cho qua trinh ldo hoa senescence-associated
B-galactosidase (SA-gal). Pbi véi thir nghiém trén chudt, chuot
Mus musculus var. albino dugc cao sach da lung, boi PC 50 pg/ml
03 gio trugc mdi lan chiéu UV. Thi nghiém duoc tién hanh trong
08 tuan, mdi tuan xir ly PC va chiéu UV 06 ngay. Sau 08 tuan, danh
gia tinh chat bé mat da va nhuém mé hoc ving da xt ly. Két qua
cho thay PC ndng d6 10 pg/ml da lam giam tac hai cia H20; dbi
Vi té bao: té bao van duy tri dang thon dai, ti 1& dién tich nhan/té
bao twong ty nhu té bao ban dau (0.16 + 0.06), ti & t& bao biéu hién
SA-gal thap (27.1 + 6.1%). Sau 08 tuan xir ly, da chudt dugc boi
v6i PC 50 pg/ml true khi chiéu UV c6 tinh chat: min, it nép nhan,
cau triic md hoc da twong ty nhu da tw nhién. Két luan: phycocyanin
cac tdc dung bao vé nguyén bao soi da in vitro khoi tdc nhan
hydrogen peroxide & ndng do 10 pg/ml va in vivo khoi tac hai caa
tia UV ¢ nong d6 50 pg/ml.

ABSTRACT

Phycocyanin (PC) is an antioxidative protein with blue color.
PC occupies 10% of the biomass of Arthrospira platensis. In this
study, we aimed to investigate the ability of PC to protect skin from
harmful agents. Human fibroblasts (hF) were incubated in the
culture medium containing PC (0.1 - 10 pg/ml) one day before
treating with 150puM H20. for 90 minutes. Four days after
treatment, cell shape and expression of a biomarker of senescence,
senescence-associated B-galactosidase (SA-gal), were determined.
Mus musculus var. albino was used in in vivo experiment. Shaved
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dorsal skin was topically applied with PC 50 pg/ml 03 hours prior
to UV irradiation. The treatment was performed 06 times per week
for 08 weeks. After that, skin texture and histology were
determined. The results showed that 10 pg/ml PC relieved the
harmful effect of H20. on hF. In this group, the hF remained
elongated shape similar to in the control group and the expression
of SA-gal in cells was lower than in the H2O2 group (27.1 = 6.1%).
After 08 weeks, dorsal skin treated with PC prior to UV treatment
was still smooth with fewer wrinkles, and the skin’s structure was
similar to the control. Conclusion: phycocyanin can protect skin
from environmental factors in vitro and in vivo.

1. Pit van dé

Phycocyanin la protein sic té xuat hién & vi khuan lam, mét sé loai tao do, tao glaucophyte
(de Morais, da Fontoura Prates, Moreira, Duarte, & Costa, 2018; Kumar, Dhar, Pabbi, Kumar, &
Walia, 2014; Safaei & ctg., 2019). Trong do, tao xoan spirulina (tén khoa hoc Arthopida platensis)
thudng duoc sir dung lam ngudn PC trong ty nhién. Phycocyanin thu nhan ning luong tir 4nh sang
va van chuyén vao trung tam quang hop. Bic tinh cua PC 1a kha niang chéng oxi hoa, chéng viém
(Chopra & Bishnoi, 2007). Hién nay, PC thuong duoc sir dung trong linh vuc thyc pham chic
ning hoic chat tao mau trong thyc pham va my pham (Liu, Huang, Zhang, Cai, & Cai, 2016).
Nhitng nghién ciu chuyén sau vé tiém niang tng dung PC trong linh vic tham my chua dugc tién
hanh. Tai Viét Nam, chua c6 nghién ciru ndo tién hanh danh gia tac dong chong oxi hoa caa PC
trén té bao va trén co thé dong vat.

Da la rao chan bén ngoai dé bao vé co thé khai tac cac nhan tir méi trudng ngoai (Chen &
Wong, 2008). Da d& bi ton thwong va bi 130 héa da 1a didu khong tranh khoi. Trong nhitng tac
nhan tir mai truong, tia cyc tim (ultraviolet radiation, UV) la nguyén nhan chinh dan dén nhiing
t6n thuong da nhu viém da chay nang, sam do, gay l4o hoa da va e ché mién dich toan than, ...
Tia UV tao thanh su hinh thanh géc oxi hoa trong da. Tia UV va gbc oxi hda ndy c6 kha ning truc
tiép pha hay nhitng protein cau tric nhu collagen va elastin hoic gay ton thuong DNA, mang té
bao, mang ti thé, mang nhan, ... cta nguyén bao soi hoic té bao sing. Ngoai ra, goc oxi héa kich
thich sy hinh thanh nhitng enzyme pha huy protein chinh cia da nhu MMP1, MMP3, MMP9
(Suganuma, Nakajima, Ohtsuki, & Imokawa, 2010). Do do, tiép xUc véi tia UV thoi gian dai s&
dan t6i da s& xuat hién cac nép nhan, tré nén long Iéo, sam mau (Fisher & ctg., 1997; Roupe, 2001).
Pong thoi, san xuit goc oxi héa gia ting theo tudi tac nén da ngudi 16n tudi dé bi 140 hda, xuat
hién d6i mdi, nhdo (Ahsanuddin, Lam, & Baron, 2016). Mot trong nhitng giai phap hién nay chong
l40 hoa da la st dung cac chat chéng oxi hda. Cac chit nay s& bat hoic trung hoa cac goc tu do
hinh thanh do tia UV hoac hinh thanh trong cac qué trinh hoat dong sinh Iy nhu hé hap. PC ¢4 tinh
chat chdng oxi hoa tét va kich thich nguyén bao soi ting sinh (Canan & ctg., 2013; Chen & Wong,
2008; Wu, Wang, Xiang, Li, & He, 2016). Do d6 PC 1a chit chéng 140 hda da tiém ning dé kich
thich tang sinh va bao vé nguyén bao s¢i khoi cac tac nhan co hai.

Hién nay trén thé gigi chua c6 nghién ciru no tién hanh danh gia kha ning cia PC trong
viéc bao vé nguyén bao soi va da khoi tac nhan gay hai nhu gc oxi hoa va tia UV. Trong nghién
ctru ndy, ching tdi tién hanh danh gia kha ning cua PC trong viéc bao vé té bao nguyén bao soi
khoi tAc nhan gay oxi hda manh H20, va bao vé da khoi tac hai caa tia UV. Két qua nghién ciru s&
1a budc dém dé phat trién san pham tir tao trong linh vuc tham my.
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2. Pbi twong va phwong phap nghién ciu
2.1. Nong dp dich chiét C-PC

Tao xodn spirulina dwoc nudi trong phong thi nghiém: m01 truong Zarrouk, nhiét do 27-
30°C, cudng do anh sang 3,000 lux, thoi gian chiéu sang 14 gio mdi ngay. Sinh khéi tao duoc thu
nhan bang cach loc qua mang loc va sy kho & 50°C. Bot siy kho duoc nghién min, rdy qua luéi
inox 304 kich thudc 400 mesh, hut chan khong va bao quan ¢ nhiét d6 phong (Madkour, Kamil,
& Nasr, 2012).

Phé véach té bao bang phuong phap dong lanh - rd dong: can 0.1g bot tao cho vao 30ml
dung dich CaCl, 0.9mM, sau d6 déng lanh & -20°C 12 gid, sau d6 rd dong ¢ 4°C 12 gio, 1ap lai tat
ca cac budc vira nén 03 lan, gitta mdi chu ky ly tam 6,000rpm trong 20 pht dé thu dich PC. B6
sung than hoat tinh (AC) vao dich chiét (80g than/L dich chiét), dé lang 10 phut, sau d6 ly tam
4,000rpm, trong 10 phut, budc ly tam dugc 1ap lai ba lan dé loai hoan toan than hoat tinh. Tiép
theo, PC dugc tinh sach bang mubi ammonium sulfate. Mudi AS duogc bd sung vao ndong do 300
g/L, 1 4°C dé qua dém, sau d6 ly tam hdn hop vén tc 4,000rpm trong 15 phit dé thu cin. Can
dugc hoa trong dung dich dém phosphate Na;HPO4/NaH2PO4 va tham tich bang mang 14,000
Dalton, tién hanh déng kho. Cong thirc tinh ndng do PC va do tinh sach nhu sau (Antelo, Costa,
& Kalil, 2015):

Néng do PC = (ODezs - 0.474x0Des2)/5.34 (1)
D0 tinh sach EP = ODg20/OD2so 2)
2.2. Thi nghig¢m gdy djc trén té bao
2.2.1. Pdnh gid kha nang bao vé té nguyén bao sei ciia C-PC thd khai H202 in vitro

Nguyén bao soi nguoi (hF) P6 dugc cy vao dia 24 giéng voi mat do 4x10* té bao/giéng
va nudi trong mdi trudng DMEM/F12 b6 sung 10% FBS & 37°C, 5% CO2 24 gio. Sau 24 gio, thay
moi truong nudi bang moi trudng méi chira PC cac nong d6 0 (nhém H202), 0.1 (nhém PCO.1), 1
(nhém PC1.0) hodc 10 pg/ml (nhém PC10.0). Sau 24 gio, thay méi truong cii bang méi truong moéi
chira 150uM H202, nudi trong 90 phut. Sau d6 thay méi trudng bang mdi trudng nudi binh thudng.
Sau 04 ngay, tién hanh danh gia sy biéu hién marker dic trung cta l3o hoa senescence - associated
B-galactosidase bang kit nhudém dic trung (Senescence cells Histochemical staining kit, CS0030,
Sigma) va danh gi4 hinh dang té bao bang kit nhuém Giemsa.

2.2.2. Thi nghiém tgo mé hinh chiéu UV

Quy trinh gay ldo héa da chudt bang tia UV duogc tién hanh dya theo tac gia Agrawal va
Kaur (2010) va c¢6 bién d6i. Pén str dung 14 dén UV chuyén dung vé6i cudng do anh sang dén nhu
sau UVA = 360 mJ/cm?, UVB = 60 mJ/cm?, khoang céch tir dén téi lung chuot 1a 20cm. Chuot
dugc chiéu UV lién tyc 06 ngay 01 tuan va trong 08 tuan véi thoi gian chiéu 45 phit/ngay. Doi
v6i nhom thi nghiém, chudt dugce boi véi PC néng d6 50 pg/ml trudce khi chiéu UV 3h. Trong thoi
gian thi nghiém, quan sat sy hinh thanh nép nhan trén da chudt va nhuém mo hoc da chudt vao
tuan thir 08. Mirc d6 nhin da chudt duge danh gia theo bang sau:

Bang 1
Tiéu chi danh gia soi da theo Agrawal va Kaur (2010)
Cip Tiéu chi d4nh gia
0 Khéng c6 nép nhin
1 Xuét hién nép nhan min
2 Nép nhan min bién mat
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Cip Tiéu chi danh gia
3 Nép nhin ndng xuit hién
4 Nép nhin tré nén sau hon va da tré nén 10ng 1éo
5 Nép nhin sau xuét hién nhiéu
6 Xuét hién t6n thuong da nghiém trong, tham chi hinh thanh khéi u

2.3. Phuwong phdp thong ké

- Cac thong ké trong nghién ctru duoc xir Iy bang phuong phap One way ANNOVA trong
phan mém Sigma Plot.

3. Két qua va bién luin
3.1. Két qud tach chiét phycocyanin

Sau qua trinh dong lanh - giai dong, té bao tao bi v&, PC duoc giai phong vao dung dich
dém cho nén dich chiét PC c6 mau xanh duong d¢am. PC duoc tinh sach bang phuong phap don
gian nhu than hoat tinh, ammonium sulfate. Sau moi bugc tinh sach, dung dich tro nén trong hon
sau nhiing lan tinh sach. Két qua do OD cho thay chi sé tinh sach PI ting dan va dat mac ti da
2.482 + 0.011 sau qué trinh tham tach. Pong thoi ndng d PC ciing ting dan va dat ndng do t6i da
4.452 + 0.011 mg/ml. Tuy nhién, sau khi tham tach thi ndng do giam di so véi trudc tham tach
3.076 + 0.521 mg/ml. Hién twong nay co thé giai thich dua trén co ché qua trinh tham tach. Trong
qua trinh tham tach, dung dich dém di chuyén vao dich PC trong mang va nhitng thanh phan muébi
hoac phan tir nhé (amino acid hozc polepeptid kich thuéc nho hon 14000 Da) di chuyén ra ngoai
dung dich nén néng d6 PC giam di nhung chi s6 Pl van ting 1én (Hinh 1).

Hinh 1. Dung dich phycocyanin tir tio xoan spirulina

Bang 2
Két qua nong do va do tinh sach cua dich chiét C-PC
Dung méi Nong dé (mg/mL) Chi sé tinh sach (PI)
(n=3) (n=23)

Sau khi dong lanh-rd dong  |1.802 + 0.066¢ 0.639 + 0.006¢

U véi than hoat tinh 1.907 + 0.609° 1.102 + 0.008¢

Tua bang muol ammonium|, ,o) | (5112 1.977 + 0.009°

sulfate

Tham tach 3.076 + 0.521° 2.482 + 0.0112

Ghi chi: a, b, ¢, d: thé hién su khac biét co v nghia théng ké & do tin cay 95% trong cling 1 cot
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Két qua tinh sach budc cubi dat duogc dung dich c6 Pl 1a 2.482 + 0.011. Pl cua PC dugc
tinh bang ti 16 OD620/0D280. Chi s6 Pl dung trong thuc phdm, thAm my, phan tich lan luogt 13 tir
0.7 toi dudi 1.5, tir 1.5 toi 4.0 va tir 4.0 tro [én (Amarante, Junior, Sala, & Kalil, 2020). Bé tinh
sach dugc PC, nhiéu phuong phap duoc thir nghiém nhu st dung séng siéu am, chitosan, cot trao
dbi ion, cot phan tach khéi luong, ... (Safaei & ctg., 2019). Trong nghién ctu ndy, chdng tdi tién
t6i sir dung nhirg phwong phap don gian va c6 thé ap dung ¢ quy md cong nghiép nhu dong lanh
ra dong, than hoat tinh va ammonium sulfate. Phuong phap dong lanh - ra dong la phuong phap
thudng duoc sir dung trong chiét xuét hoat chat, cac tinh thé bang dwoc hinh thanh trong qué trinh
nay s& pha v mang té bao giai phdng PC. Than hoat tinh ¢6 ciu trdc vi 13, c6 thé hip thu nhiing
thanh phan tap trong tao. AS la chat thudng dwoc sir dung cong nghiép dé tua protein (Safaei &
ctg., 2019). Két qua cho thdy quy trinh chiét xuét tao dugc PC ¢6 Pl nam trong khoang str dung
trong tham my. Két qua nay tuong ty nhu Farzaneh Fekrat khi tach chiét PC bang AS (1.88 +0.09)
(Fekrat, Nami, Ghanavati, Ghaffari, & Shahbazi, 2018).

3.2. Két qud ddnh gid kha ning bao vé té bao hF ciia PC khéi tac nhan gay oxi héa Hz02
Bang 3

Két qua danh gia dién tich té bao va su biéu hién SA-gal trong thir nghiém kha ning bao vé té bao
hF cua PC

Tébio (um?) | TilgnrB | T :_‘;’g}‘(g(;j)“h véi
Péi chung | 176.1+20.3° Nhom Nhan (um?) 5.4+2.1°
H20: 235.9+90.0* | 3018.5+917.3° | 0.08+0.02° 79.5 + 5.6
PCO0.1 228.5+72.7% | 2422.0+500.7% | 0.10 +0.02° 66.9 + 5.0
PC1.0 224.3+50.7% | 2305.3+885.5° | 0.12+0.06" 39.1 +5.4¢
PC10.0 212.2+105.28 | 1371.9+653.3° | 0.16 + 0.06? 27.1+6.1¢

Ghi chi: a, b, ¢, d: thé hién sy khac biét co y nghia thong ké & do tin cay 95% trong cuing 1 cot

Két qua nhuom Giemsa cho thdy 150puM H20, di c6 tac dong 1én hinh dang té bao. Sau
khi xir Iy véi H202, nhiéu té bao trd nén co tron va bong ra khoi bé mat nudi cdy. Sau 04
ngay, phan 16n té bao con bam trén bé mat déu c6 dang da giac véi dién tich nhan va té bao
tang 1én, ti 1& dién tich nhan/té bao giam tir 0.17 + 0.06 t6i 0.08 + 0.02 (Hinh 2) (o < 0.05).
Diéu nay cho thay su gia ting dién tich té bao 16n hon so véi gia ting dién tich nhan. Pong
thoi, két qua nhudém SA-gal, marker dac trung cho su lao hoa té bao cho théy ti 18 16n té bao
trong giai doan nay biéu hién marker SA-gal (té bao dwong tinh c6 mau xanh khi nhudém)
(Hinh 3). Diéu nay cho thdy H20, di gay chét va 130 hoa té bao. Quan sat sy ting sinh té bao
cho thiy nhiing té bao phinh vé mit dién tich khong ¢ sy ting sinh ¢ nhiing ngay nudi tiép
theo (khong théng ké sé lidu). Hydroxy peroxide 1a mot gbc oxi tw do c6 hoat tinh manh
(ROS), H20> tao thanh gbc hydroxyl (‘OH), cac ROS nay tac dong 1én mang té bao, mang ti
thé, mang nhan va céac thanh phan cau tric trong khung xwong té bao (Chen, Liu, & Merrett,
2000; Du, Chen, Wu, Ruan, & Wu, 2019). Do d6, khi tiép xtc vdi H202, té bao bj ton thuong,
tuy theo mirc do ton thurong ma té bao s& phuc hdi nhu ban dau hoic vao trang thai 1do hoa
té bao hodc gay chét té bao. Nhitng ddu hién nhan dién té bao 1o hoa Ia té bao khong ting
sinh, khong thuc hién chirc nang, gia tang dién tich té bao va nhan, sy hinh thanh marker dic
trung cho 130 héa SA-gal. Do d6, trong thi nghiém nay 150uM H202 gay chét té bao va cam
g phan 16n té bao con lai di vao trang thai 1o hoa.
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Hinh 2. Té bao hF nhuom véi thude nhuom Giemsa (x100).
A: doi ching, B: H20», C: PCO0.1, D: PC1.0, E: PC10.0

: .
2\ i YR =

Hinh 3. Té bao hF nhuom vi thuoe nhuom phat hién SA-gal (x100).
A: doi chung, B: H20., C: PC0.1, D: PC1.0, E: PC10.0

Déi véi nhom xir 1y PC 24 gio trude khi xtr 1y v6i H20; cho théy ti 1¢ té bao co tron it, ti
18 té bao tang dién tich it, phan 16n té bao van duy tri dang thon dai. Tuy nhién, tde do tang sinh té
bao bi giam di (quan sat bang mét). Trong cic nhom thi nghiém PCO0.1, PC1.0 cho thiy su cai thién
vé ti 18 nhan/té bao lan luot 12 0.10 + 0.02, 0.12 + 0.06 va ti 1¢ t& bao dwong tinh v6i SA-gal 66.9
+5.0%, 39.1 + 5.4% thip hon so vdi té bao trong nhém H20,. Tuy nhién, sy khac biét nay khong
¢ y nghia mat thong ké nén su chénh 1éch chua 13 rang. Doi voi té bao nhém PC10.0, sy khac
biét so voi nhom H202 trd nén rd rang, ti 1¢ nhan/té bao va duong tinh SA-gal lan lugt 12 0.16 +
0.06 (gan bang nhom ddi chimg) va 27.1 + 6.1. Két qua nay cho thiy PC 10 pg/ml ¢ kha ning
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giam tac hai ctia HO, dbi véi té bao hF. Chuc ning nay cé thé 1a do PC c¢6 hoat tinh chdng oxi
hoa. Khi u véi té bao hF 24 gid, té bao hF hap thy cac phéan tir PC va nhitng phan tir nay trung hoa
hodc bit cac ROS hinh thanh sau d6. Tir 46, PC ¢6 kha ning bao vé té bao khoi H20,. Tuy nhién,
cac ndng d6 0.1 va 1.0 pg/ml, ndng do PC chua dat t6i ngudng c6 kha ning bao vé té bao, nong
d6 10.0 pg/ml cho hiéu qua rd rang hon so v6i 02 ndng do trén.

3.3. Két qud thez nghiém trén chugt

Bang 4
Két qua danh gia hiéu qua bao vé da chudt caa PC
Lo Do day biéu bi (um) Mikc d¢ 1ao hda
Déi ching 18.4+0.7° 0.7 £0.5%
uv 39.7+2.3 3.7+05"
Uso 18.8 £0.52 2.3+£0.5°

Ghi ch: a, b, c: thé hién su khac biét co y nghia thong ké & do tin cay 95% trong cing 1 cot

Trong thir nghiém nay, chuét dugc gay 130 hoa da bang dén co tia UV theo phuong phap
ciia Agrawal va Kaur (2010). Bdi v6i nhom thi nghiém, chudt dugc bdi PC 50 pg/ml 03 gidr truéce
khi chiéu UV.

Két qua quan sat sau 08 tuan cho thay ddi vai chudt nhém UV c6 sy hinh thanh nép nhan
sau nam ngang lung chudt. Nép nhin nay xuat hién khi chudt giit nguyén vi tri va sau hon khi
chudt di chuyén. Pong thoi, bé miat da chudt thd rap, co nhidu nép stng va nhat mau. O tuan cudi
cuing, da c6 hién nhio, it dan hoi. So véi thang diém, diém trung binh cua nhém nay 1a 3.7 + 0.5.
Két qua nhuom mo hoc cho thay ¢ su day 1én 16p biéu bi va 16p trung bi (Hinh 4). Két qua nay
cho thay tia UV da gay tac dong Ién da chudt. Nhitng dau hi¢u nhu hinh thanh nép nhan, da long
léo, & day biéu bi tang 1a nhirng dau hiéu 140 hda da do tia UV. Buc xa tia UV ¢ kha ning pha
huy cac soi protein trung bi da nhu collagen, elastin, qua trinh nay lap lai trong thoi gian dai dan
dén hinh thanh nép nhan sau. Bong thoi tia UV gay 140 hoa té bao da nhu nguyén bao soi, té bao
biéu bi, dan toi giam su ting sinh té bao va giam luong téng hop collagen nén da tré nén long 1éo
hon (Agrawal & Kaur, 2010; Bissett, Hannon, & Orr, 1987; Kim & Park, 2016).

Dbi véi nhom bdi PC ndng do 50 pg/ml, chudt duge bdi véi PC 50 pg/ml 03 gio trudc khi
chiéu tia UV. Két qua cho thiy bé mat da van duy tri lang min, da c6 mau hdng tu nhién, chi xuat
hién mot it vét nhan nong trong qua trinh di chuyén. Biém trung binh theo tiéu chuan 2.3 + 0.5,
thip hon so v6i nhdm chiéu UV (o < 0.05). Két qua nhuém md hoc cho thiy do day 16p biéu bi va
trung bi twong tu nhu cau tric da ty nhién (a > 0.05). C4u triic md hoc cho thiy cac soi lién két
sap xép chat ch& vai nhau, cac nép gip hau nhu khong hinh thanh trén tang biéu bi so véi 16 chiéu
UV. Két qua nay cho thay PC 50 da bao vé duoc da chudt khoi tac dong cua tia UV. Diéu nay c6
thé giai thich PC c6 02 tinh chit quan trong trong chdng 140 héa: kha ning kich thich té bao da
tang truong va kha nang chdng oxi héa. Trong qué trinh chiéu UV, mot trong co ché chinh tao
thanh ton thuwong ddi véi té bao va protein trong da 1a su hinh thanh cac gbc ROS do qué trinh
chiéu UV (Davalli, Mitic, Caporali, Lauriola, & D’Arca, 2016; Masaki, 2010). PC c6 kha ning
chdng oxi hda tét nén cd thé han ché tac dong cua UV Ién da.
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~ Hinh 4. Két qua da chudt sau 08 tuan thir nghiém chiéu tia UV. ‘
A, D, G: doi chuang, B, E, H: UV, C, F, I: PC50. A, B, C: chup tong thé, D, E, F: soi da bang
kinh soi nguoc, G, H, I: m6 hoc (x100)

4. Két luan

Téng hop cac két qua thu nhan dugc cho thiy PC c6 tac dung lam giam tac hai cua H20
dbi véi té bao. Trong nhitng ndng d6 khao sat, nong do 10 pg/ml cho hiéu qua bao vé té bao khoi
H.0; tt nhat: nguyén bao soi van duy tri dang thon dai, dién tich nhan/té bao (0.16 + 0.06) va
giam ti Ié té bao biéu hién SA-gal thap (27.1 + 6.1%). Sau 08 tuan chiéu UV, da chudt dugc boi
v6i PC 50 pg/ml truéc mbi lan chiéu UV c6 mau sac, cau tric bé mat va md hoc twong tu nhu da
tu nhién. Két luan: Phycocyanin ndng d6 10 pg/ml da co tac dung bao vé nguyén bao soi khoi tac
nhan H202 va ndng d6 50 pg/ml bao vé da khoi tac hai cua tia UV.
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