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1
MO PAU
LY DO CHON PE TAI

Thé ki 21 dugc xem 12 ki nguyén caa nganh cdng nghé sinh hoc. Nhiéu
nudc tién tién trén thé giéi dang don rat nhiéu tai nguyén nhim phat trién cong
nghé, tim kiém céc hop chat mai véi muc dich chiam séc stuc khoe con ngudi,
cling nhu nhitng tham vong 16n trong linh vuc nghién ctiru gen, dugc pham. Y
té, sic khoe cong dong ludn 1a linh vuc dugc quan tdm hang dau, nhat Ia trong
bdi canh ti 16 mic cac bénh ung thu, béo phi, tim mach ngay cang cao do ché
d6 sinh hoat khong lanh manh hoic sir dung nhiéu thuc pham ché bién cong
nghiép vai day ray chat phu gia, bao quan. Cac dugc pham, thuc pham chiic
nang ngay mot pho bién va dugc nghién ciru nhiéu hon nho sy phat trién cia
khoa hoc ki thuat. C4c hoat chat c6 ngudn gdc tu nhién dang dugc chd y khai
thac bai nhitng loi ich nang cao stic khoe hay kha nang chira bénh véi hoat tinh
sinh hoc tuyét voi cua chiing. Bic biét viéc str dung cac hoat chat tu nhién dugc
cho 14 bién phap lau dai va téi vu hon, giam thiéu nguy co tac dung phu cua
cac loai hoa dugc. Do ciling chinh 1a 1i do cac nha khoa hoc da va dang quan
tam nhiéu hon dén cac chat chiét xuat c6 ngudn géc tu nhién tir dong thuc vat
va dac biét I tir cac loai ca, nhuyén thé sinh sdng trong méi truong nudc, boi
su doi dao ciia nguon tai nguyén nay.

GAGs, co tén day du la Glycosaminoglycans, chinh la mét trong s6 do,
mot hop chét tu nhién vo cing quy gia duoc phan 1ap tir tao nau va dong vat
bién khong xuong sdng. Glycosaminoglycans 1a hop chat glycan sulfate hoa
véi thanh phan cau tao chinh boi nhdm cac hexosamine, uronic acid hoic
galactose. GAGs dugc phan thanh nhiéu nhém nhu chondroitin sulfate,
heparin, heparan sulfate, dermatan sulfate va keratan sulfaten véi modi nhom
mac du ¢ cau tric trong dong nhung thanh phan cau tao thi khac nhau. Nhiing
polysaccharide sulfate nay duoc biét d¢én bai hoat tinh sinh hoc da dang, ¢6 gia
tri chira bénh cao nhu tac dung lam tan méau dong, chng tao mach, khang u,
khang viém, chita huyét ap cao, chong oxi hoa, khang virus... [1][2]. Piéu nay
lam cho viéc nghién ciu hoat chat trén ngay cang pho bién nham kham pha va
tan dung céc lgi ich sinh hoc to 16n caa chung. Trong d6 phai ké dén nhiing
nghién cau vé GAGs phan 1ap tir hai sam, mot sinh vat bién da dang vé loai,
phan bé rong khip cac viung bién trén thé gisi. Cac nghién ctu chi ra c¢é hai
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nhém chu yéu, riéng biét cua GAGs phan 1ap tir hai sim bao gém: fucan
sulfate (FS) va fucosylated chondroitin sulfate (FCS). Hai nhom nay ¢ hai sém
c6 cac dic diém dic biét hon nhimg GAGs dugc phan 1ap tir dong thuc vat
khac.

FS & hai sam 1a polyme mach thang bao gom cac gbc fucose va/hoic
fucose (sulfate). Cau trac tuyén tinh 1am cho viéc nghién ctu s& dé tiép can
hon so vé6i FS ¢6 cau tric phuac tap khi phan 14p tir tao nau. FS tir cac loai hai
sam khac nhau sé& chu yéu khéac nhau vé vi tri thé va ham luong cac nhém
sulfate trong géc fucose [1]. FCS la polyme phan nhanh c6 cau tric bao gém
cac don vi disaccharide lap lai B-D-GalNAc va B-D-Gluc. Cau trdc mach FCS
& hai sam cling twong tu nhu chondroitin ¢ ngudn gbc tir dong vat c6 vi
nhung dac biét hon boi cau tric phan nhanh chu yéu & vi tri C-3 cua gbc
glucuronic acid [3]. FCS cua cac loai hai sam khac nhau ciing s€ khac nhau
vé cau tric mach nhanh (sé lugng, cach phan nhanh) va muac do sulfate trong
mach chinh [4].

C6 nhiéu nghién cau vé GAGs & hai sam trén thé gigi va nhitng nghién
ctru nay da chi ra sy khéc biét dang ké vé dac tinh sinh hoc cia cac hop chat
GAGs tur nhitng loai hai sam khac nhau. Su khac biét nay dua trén su khac
nhau vé cau tric ctia cac GAGSs. Do d6 gia tri khai thac va st dung ciing s&
khac nhau dang ké. Vay nén viéc phan lap va 1am rd dic diém cau tric cua
GAGs tir c4c loai hai sam 1a quan trong, mang tinh dinh hudng khoa hoc nham
tim kiém, phat trién cac loai dugc pham, thuc pham gidp nang cao stc khoe tur
ngudn tai nguyén bién doi dao nay.

Holothuria leucospilota 1a mot trong nhiing loai hai sim c6 phan bd tu
nhién & nhiéu ving bién phia Bac Viét Nam. Nhung dén nay van chua co
nghién ciu ndo cong bd vé hop chat glycosaminoglycan tir l0ai hai sam nay tai
Viét Nam. Do d6, viéc thuc hién dé tai “Phan tich dic trung cu tric ciaa
glycosaminoglycan dwoc chiét tach tir hai sam Holothuria leucospilota
(Brandt, 1835)” 1a can thiét, c6 y nghia khoa hoc va y nghia thyc tién. Két qua
nghién ctru trong dé tai nay sé gop phan cung cap co sé khoa hoc cho cac nghién
ctiu tiép theo, cling nhu tao tién dé cho viéc khai thac va phat trién bén viing
ngudn tai nguyén sinh vat bién néi chung, ngudn hai sam & nudc ta ndi riéng.



MUC PICH NGHIEN CUU

Chiét tach va phan tich mot sé dic trung cau tric caa glycosaminoglycan
tur hai sém Holothuria leucospilota.

NOQI DUNG NGHIEN CUU

- Chiét tach, thu nhan glycosaminoglycan tir hai sam Holothuria
leucospilota.

- Tinh ché phan doan glycosaminoglycan bang phuong phép sac ky.

- Xéc dinh ti 18 thanh phan héa hoc cua cac phan doan glycosaminoglycan
tir Holothuria leucospilota (carbohydrate tong, ti Ié sulfate, ti 1& acid uronic, ti
I¢ protein).

- Xac dinh mot s6 diac diém cau tric cac phan doan glycosaminoglycan tir
loai hai sdm Holothuria leucospilota.

CO SO KHOA HOQC VA TiINH THUC TIEN CUA PE TAI
Co s¢ khoa hoc

Két qua nghién ctu tir dé tai s& 1a s6 liéu khoa hoc méi vé thanh phan
hoa hoc va dic trung cau tric caa glycosaminoglycan dugc phan lap tir loai hai
sam Holothuria leucospilota & ving bién Nha Trang, Khanh Hoa. G6p phan
lam phong phd cdng trinh nghién cau chung vé hai sam.

Tinh thue tién

Két qua nghién ciru tir dé tai sé tao tién dé cho cac nghién cuu tiép theo.

Tir d6 gitp mé rong hudng di trong viéc tim kiém, khai thac va st dung cac
hoat chét sinh hoc tir nguén sinh vat bién néi chung va hai sim nai riéng. Khong
nhiing tang cuong sac khoe x& hoi, ma con nang cao gié tri sir dung caa hai
sam. Cho ta cai nhin tong thé vé huéng khai thac, bao ton, phat trién nguon tai
nguyén bién.
NHUNG PONG GOP CUA LUAN VAN

Luén vin chi ra ham luong glycosaminoglycan duoc chiét tach tir hai sam
H. leucospilota qua d6 lam sang to mot vai dic trung cau trdc caa hop chat trén
tir loai hai sam nay; gop phan bo sung sé liéu khoa hoc cho nhiing nghién ctu
tiép theo vé hai sam & Viét Nam va trén thé gi6i.
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CHUONG 1. TONG QUAN NGHIEN CUU
1.1. GIOI THIEU VE HAI SAM
1.1.1. Giéi thiéu chung vé hai sam

Hai sdm, tén khoa hoc la "Cucumis marimus™, mot loai dong vat khéng
xuong séng thudc nganh Da gai (Echidermata), ciing nganh véi sao bién, nhim
bién, 14 nguén thuc pham quan trong cho con nguoi, dic biét 1a & mot sé ving
ciia Chau A [5]. Chiing da xuét hién ¢ cac dai duong cach day 540 triéu nim
trong suét qua trinh tién hoa [6]. Lép hai sam rat phong pht, da dang vé loai,
nhiéu trong s6 d6 mang lai gia tri dinh dudng cao nén ciing duoc quan tim khai
thac, nuoi tréng va thuong mai hdéa. Mot vai dai dién tiéu biéu ¢6 gid tri kinh té
cao phai ké dén nhu hai sam va (Holothuria nobilis), hai sam v{ trang
(Holothuria fuscogilva), hai sam cat (Holothuria scabra), hai sam den
(Holothuria vagabunda),... S6 khac thi dung trudc nguy co tuyét ching nén
dang duoc bao ton, bao vé nhu hai sm lyu (Thelenota ananas), hai sam dira
(Actinopyga mauritiana).

'l"}y Xac tua Héi Sém
}M’t}"r 7S »

SN
d}‘ iz ,, \: »\\ \\'«w\a,“l",‘,
23

Chan éng

\ ," i g&%@
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v (""‘ h (b‘aolgﬂlr}gnh 4%0 Hau mdn
b&i xuc tua) Thanh co thé

Hinh 1.1. Cdu tgo chung cia hdi sam

V& cAu tao, hai s&m 14 loai xuwong trong, ¢6 co thé thon dai giéng véi cai
tén "dwa chudt bién" caa nd. Miéng nam ¢ mat bung- mot dic trung cua loai
thuy sinh ting ddy, quanh miéng c6 vanh tua rd rét. Hau mén nam cudi than.
Co thé c6 2-3 hang gai thit 16n dang hinh nén khé dai chay doc theo hai duong
bién & lung. Mt bung phang cé 3 dai chan dng hinh try, nho va dai, cudi chan
c6 dia bam [7].
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Nguodn thirc an ctia hai sam dén tir cac xac chét cua dong vat, phi du va
cac vun hitu co dudi bién. Trong qué trinh tim kiém thirc an, hai sam con lam
sach cat va da voi nho bang cach "loc" ching qua dudng rudt caa minh, theo
Crozier (1918) di wdc tinh riang trong 1,7 dam vudng day bién ¢ Harrington
Sound, Bermuda, cd khoang 500-1000 tan cat dwgc 1am sach bang cach nay
hang nam (coi chiéu dai trung binh ctia hai sm 1a 27 cm va trong luong khd
cuia cét chtra trong rudt né 1a 46 gam) [8]. Hai sam gdp phan ngan ngira sy tich
tu chat hitu co trong trAm tich bién va c6 thé gilp kiém soat tac dong cua cac
tac nhan gay bénh, lam thay d6i thanh phan hoéa hoc nudc bién mét cach tich
cuc [9]. Lop Holothuroidea dai dién cho 90% sinh khéi day bién sau, do d6 cac
loai ciia n6 dugc coi 1a mot trong nhitng sinh vat chiém wu thé nhat trén thé gisi
[10] [11]. Hai sam c6 dic tinh bat mdi kha thu dong, do cau tao co thé khong
cho phép ching di chuyén linh hoat. Chinh vi vay, con méi cia hai sam 1
nhitng loai tréi noi trong song bién mac phai xdc tu cua no, hoic dé kiém thic
an, chdng phai di chuyén dén khu vuc ¢6 nhiéu rac hitu co nhu xac chét, thirc
an thira ctia quéa trinh nudi nhot thity san. Do vay ciing dé hiéu khi cac quan thé
loai nay c6 thé dugc phat hién canh cac trang trai thuy san ctia con ngudi [12].

Co ché phong vé cua hai sam ciing rat dic biét twong tu nhu cac loai
dong vat trong nganh da gai khac. D6 1 co ché loai b mot phan phy, hoac mot
bo phan co thé khi gap nguy hiém [13]. Sé it sé tiét chat doc qua da khi bi de
doa.

Hai sam c6 thé sinh san v tinh 1an hiru tinh. Tuy nhién hai sam chu yéu
|2 loai phan tinh va chang sé sinh san bang cach phong tinh tring va tring vao
nuéc bién, trang thy tinh va phat trién ngoai co thé me. Ciing c6 mot sd trudng
hop trang phat trién thanh ca thé con ngay trong co thé me. Qua trinh nay phu
thugc vao thoi tiét, cac cé thé co thé tao ra hang ngan giao tir trong thoi Ki sinh
san néu nhu diéu kién thuan loi [14].

O khu vuc An B6 Duong-Théi Binh Duong, hai sam duoc tiéu thu dé
lay thanh than khé cta ching ché bién cac moén an tam b hodc duoc sir dung
nhu mot loai thude truyén théng dé bé mau, diéu tri hen suyén, tac nghén xoang,
huyét 4p cao hay céc bénh vé khép. Do d6 tao thanh mot gié tri thuwong mai
quan trong trong nghé danh bét ven bién. Nhu cau trén toan thé gisi d6i véi hai
sam da lam tang &p luc danh bat ngudn tai nguyén bién nay dan dén viéc khai


https://vi.wikipedia.org/wiki/Sinh_v%E1%BA%ADt_ph%C3%B9_du
https://vi.wikipedia.org/wiki/H%E1%BB%A3p_ch%E1%BA%A5t_h%E1%BB%AFu_c%C6%A1
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thac qua mirc [15]. Piéu d6 khién mot sé loai holothurian cé nguy co tuyét
chang. Tuy nhién, cc chién luoc thay thé da duoc thuc hién nhu kham pha cac
ngu trudng moi hoac phét trién nudi trong thay san bang cach tha cé thé con
dugc nudi trong trai gidng da gop phan khoéi phuc sé luong tu nhién loai nay
[16] [17]. Céc qubc gia Ty An Do Duong dd budn ban hai sim hang trim nim
nay, tuy nhién gan day cac gia tri sinh hoc, cling nhu cach thic sinh san cua
ching méi duoc quan tm dé quan ly ngudn tai nguyén nay.

1.1.2. Loai hai sam Holothuria leucospilota

Holothuria (Mertensiothuria) leucospilota ban dau duoc biét dén véi tén
goi la Stichopus (Gymnochirota) leucospilota, dugc mo ta bdi Brandt, J.F. nam
1835 [18]. Do d6 sau nay ching duoc biét dén voi tén goi Holothuria
leucospilota (Brandt,1835).

Hinh 1.2. Hai sam Holothuria leucospilota
1.1.2.1. Hinh théi va hinh thc sinh san

Théng thuong Holothuria leucospilota c6 thé dai khoang 30-40 cm va
c6 thé dai téi 1m. Co thé mém, dai va hinh try, khdng nhin thay bén dudi hoac
bén trén. Mau sic ddng déu tir ndu sim hoic nau hat dé dén den, c6 20 dau tua
16N ram rap dung dé an, cc xtc tu hudng xudng dudi dé thu thap thirc 4n thira
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tr mit dat. C4 thé truong thanh cua loai ndy cd thé dat trong luong téi hon
700 gam, nhung cha yéu dao dong ¢ 300 — 450 gam [19].

H. leucospilota la loai ludng tinh véi chu ky sinh san hang nam trong do6
qua trinh sinh san phat tan khac nhau tuy theo dia sinh hoc. M6 hinh sinh san
cua hai sdm néi chung phu thudc vao thai gian chiéu sang caa mat troi va nhiét
do. H. leucospilota 6 tai hai hinh thac sinh san, vé tinh va hitu tinh. Ching
thuong sinh san vo tinh bang viéc phan déi ngang co thé. Tuy nhién ciing c6
thé sinh san hitu tinh bang viéc phét sinh giao tir (thuong dién ra vao ban dém),
qua trinh thu tinh va phat trién 4u tring dién ra trong nude [20]. Au tring phu
du phaét tan, sinh séng & trong cot nudc va co thé séng ngoai khoi trong mot
thoi gian dai. Theo song bién, chiing phan tan trén mot khoang céch xa. Néu ¢
khu vuc sau va rai rdc ¢ rang san ho ngoai khoi thi chung sinh san hitu tinh,
con & nhitng quan thé 16n va gan bo hon thi chung cha yéu phan déi co thé.

Qua trinh phat trién ¢ H. leucospilota duoc chia thanh nam giai doan: ca
thé con, chua trudng thanh, dang phat trién, truong thanh va sau khi sinh san
[21]. Nhin chung viéc sinh san nay dién ra dong bo vao mua hé, tirc khoang
thang 7 hang nam khi birc xa mat troi cao, nhiét dé nudc bién &m 1én va luong

mua dat cyc dal.
1.1.2.2. Co  ché phong Vé va méi truong séng

Nhu di néu ¢ phan trén, co ché phong vé ¢ hai sdm noi chung va H.
leucospilota noi riéng 1a loai bo mot phan co thé khi gap nguy hiém. O truong
hop nay, bd phan bi loai bo 1a ngi tang cua chdng. That vay, khi bi de doa, hai
sam s& "nén" noi tang ra khoi co thé qua duong hau mon. Nguyén nhan 1 boi
chat nhon c6 trong dudng rudt cé chira chat doc gitp xua dudi ké thll, hoic sé
bao lay ké san moi 1am han ché kha nang di chuyén, gilp hai sam ting co hoi
thodt than [13].

Holothuria leucospilota ludn tran trui va gan nhu den, c6 vo mém hon
véi cac ndt san nho khién nd ¢ vé ngoai gai goc. Ching rat thich sinh song ¢
nhitng khu vuc yén tinh, hoi sau dudi day cat hoac trén da vun san ho va dong
vai trd nhu mot hé thong treo, bo loc ¢o gia tri dang ké dudi day bién. Kha nang
chiu dugc su thay doi vé d6 man va nhiét do cua loai nay kha tot. Ngoai ra H.
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leucospilota ciing chiu duoc viéc tiép xuc véi khong khi trong thoi gian dai
(dua chung ra khéi moi truong nudc) [22].

1.2. PHAN LOAI VA PHAN BO CUA HAI SAM

1.2.1. Phan loai hai sam

Hai sdm rat da dang va phong phi khi ¢6 t6i khoang 2500 loai thudc 25
ho va 6 bo khéac nhau thudc 16p Holothuroidea. Dé phan biét ching, ngudi ta
dua vao su khéac nhau vé dic diém ciu tao hinh thai hoic phan tich gen. Su
khac nhau c6 thé dén tir sy xuat hién hay vang mat chan éng, podia, hinh dang
ctia Xdc tu & miéng, c6 hay khong c6 co co rat miéng, cay hd hap, 6ng cuvierian
[23].

T i i
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Hinh 1.3. Hinh dnh céc loai hdi sam Actinopyéa mauritiana (A),
Holothuria scarba (B), Bohadschia marmorata (C) and Holothuria
leucospilota (D) [24]
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Bang 1.1. Thong s6 hinh thai mot vai loai hai sam [24]

Chiéu dai | Chiéurong | Khéilugng | Do day
Loai hai sdm
(cm) (cm) (9) (cm)
Actinopyga mauritiana 32 11 600 1
Holothuria scarba 26 7.5 300 0.6
Bohadschia marmorata 18 8.5 300 0.7
Holothuria leucospilota 22 55 200 0.5

~ Riéng ¢ Viét Nam theo udc tinh hién c6 khoang 90 loai hai sam dugc biét

dén, trong d6 cac ho Holothuria, Sticopus va Colochirus la phong phu nhat.
[25]

1.2.2. Sw phén bd hai sim & Viét Nam va trén thé giéi

Hai sdm phan bo rong khap trén tat ca cac dai duong, tir ving triéu cho
t6i ranh sdu nhat, & tat ca cac vi do, nhung chu yéu méi truong song chinh cua
ching la trén cac thém da cang, ran san ho [26].

O nudc ta hai sam tap trung nhiéu & ving bién Thanh Mai-Quang Ninh,
dao Cat Ba, dao Bach Long Vi, ddo C6 T6, dao Ly Son, dao Phd Quédc, quan
dao Truong Sa, Khanh Hoa.

Holothuria leucospilota

Range

Extant (resident)

Hinh 1.4. Phan bé hai sam Holothuria leucospilota trén thé gigi [27]
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Loai Holothuria leucospilota (Brandt,1835) thudc chi Holothuria, ho
Holothuriidae, bo Holothuriida, 16p Holothuroidea, nganh Echinodermata.
Day 1a mot loai co hoi, phan bé rat rong rii va dugc tim thay ¢ hau hét céc khu
vuc nhiét doi cia An Do Duong, phia tiy trung tim Thai Binh Duong, Chau
Phi va Chau A va chiing ciing 13 loai chiém wu thé ¢ Vinh Ba Tu [28]. O Viét
Nam, loai nay phan b4 nhiéu ¢ d¢ao Cét Ba, vinh Ha Long, a0 Nam Du, va &
Vinh Nha Trang - Khanh Hoa.

1.3. THANH PHAN HOA HQC CUA HAI SAM

Thanh phan caa hai sam bao géom cac protein, chat béo, cachohydrate.
Ngoai ra chiing con chira nhiéu chat dinh dudng quy gia nhu cac khoang chat
canxi, magie, sat, kém,...va cac vitamin A, B1, B2, B3,...[29]. Gia tri dinh
dudng cua hai sam ¢ méi lién hé mat thiét véi cac yéu té nhu gidng loai, diéu
kién nudc, thic an, tap tinh, thoi diém thu hoach,.. .

Vi du vé sy khac nhau vé ham luong dinh dudng trong hai sam c6 thé
thay trong mo ta & Bang 1.2 trich tir nghién ctu cia Oedjoe MDR (2017) dudi
day.

Bdng 1.2. Ham luong cac chat dinh dwéng cua hdi sam dirgt tim thay ¢ ving
bien Sabu Raijua (%bb)[30]

Ham luong dinh dudng
Giong loai

Protein | Lipit | Carbohydrate | Tro | Nudc
Holothuria nobilis 42,54 | 1,09 0,56 2,39 | 76,05
Holothuria scabra 44,07 1,02 0,45 2,01 | 76,03
Holothuria atra 42,42 1,12 0,87 2,38 | 78,34
Holothuria edulis 41,61 1,08 1,14 2,47 | 78,16
Holothuria leucospilota | 39,87 1,14 2,12 2,43 | 79,11

Nhin chung hai sdm tuoi chira lwong 16n nudc trong co thé, va cd ham
lugng dam rét cao. Pidu nay ciing dd dugc md ta trong nhiéu nghién ctiu khac
nhu Wen va cong su (2010) ciing cho biét ham luong dinh dudng trong hai sam
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tuoi bao gdm 5,78% dén 9,53% protein, 0,17% dén 0,37% chat béo, 3,59% dén
11,06% tro va 84,45% dén 87,21% nudc [31].

1.3.1. Protein va lipit trong hai sam

Hai sim thuong dugc mua ban tiéu thu dudi dang khd, thuc pham bd
sung, vién nang hoac vién nén. Do @6 ham lugng dinh dudng trong hai sdm kho
cling duoc nghién cau rat nhiéu. Viéc nghién ciru ham luong protein ciing rat
quan trong trong viéc xem xét két cau, chat luong thit. C6 thé 1am khd ma khdng
mét két cau thit 1a minh ching cia ham lwgng protein cao trong hai sam.

Thit hai sam c6 nhiéu protein chtra cac thé keo chiém tir 40+60%, trong
d6 mot sb loai c6 ham luong 1én dén 77,5% [32]. Protein trong hai sim chira
nhiéu axit amin. Nhiéu trong sé d6 1a lysine, arginine va tryptophan, cac chat
dé dang duoc tiéu hoa va hap thu boi co thé.

Thanh phan amino axit (% khéi lwong khé) cta 7 loai hai sam thu droc & dao Nam Du, tinh Kién Giang

Holothuria Holothuria Holothuria Stichopus Stichopus Stichopus Stichopus
atra leucospilota scabra hermanni horren monotuberculatus  variegatus
EAA
Agrinine 2374006  2.13£0.09¢  2.25£0.08¢  1.34£0.09*  1.79%0.05° 1.90£0.05% 1.86+0.09%
Histidine 0.34£0.03*  0.38%0.04*  0.3240.04¢  0.29£0.03*  0.31£0.03 0.27£0.028 0.34£0,03¢
Isoleucine 0.61£0,03*  0.43£0.02*  0.81£0.04°  0.62£0.06*  0.59%0.03* 0.63£0.08% 0.78£0.0¢
Leucine 1.09£0.06°  1.44:0.04°  1.39£0.03%  1.13£0.08°  1.18£0.04* 1.24%0,02* 1.210,05%
Lysine 0.72£¢0.03®  1.07£#0.06°  0.84£0.04>  0.76£0.05®  0.70£0.03* 0.63£0.04 0.71£0.03*
Methionine ~ 0.37£#0.03*  0.51£0.02°  0.48£0.02*  0.45:0.05®  0.43£0.03* 0.3840.04* 0.46£0.02*
Phenylalanine  0.65:0.02*  0.88+0.04¢  1.05£0.03¢  0.77#0.01%  0.84%0.02¢ 0.710.02% 0,660,042
Threonine 0.44£0.08°  0.72£0.03°  0.64£0.04*  0.50£0.03®  0.57£0.04** 0.550.03% 0.48£0.03*
Valine 1.11£0,06°  0.89£0.04*  1.12£0.06°  1.02%0.02*  1.09£0.06° 0.96£0.03* 1.03£0.04%
Total EAA 7.65£0.29®  8.39£0.25  8.94:0.23  6.91£0.26*  7.47%0.33* 7.29£0.24* 7.44£0.25%
Non-EAA

Alanine 3.2420.05°  2.19£0.04°  2.50%0.02  2.14%0.02°  1.9240.04° 2.15£0.03° 2.110.04°
Asparticacid ~ 0.89£0.04*  2.66£0.05°  3.10:0.06°  2.68£0.06°  2.51%0.08° 2,57£0.11° 2,45£0.09°
Cystine 1.11£0,08°  0.16£0.04*  0.11£0.02*  0.08£0.01*  0.13£0.02* 0.09£0.01° 0.140,02*
Glutamicacid ~ 3.91£0.16¢  3.30£0.07®  3.95%0.08¢ 3.37£0.05%  3.09£0.05¢ 3,130,088 3.52#0,11°
Glycine 2.3740.08°  3.85£0.06°  5.21%0.05¢  4.18£0.06°  4.01%0.04% 4.,20£0,05¢ 4.41£0,04¢
Proline 1.28£0.06*  2.44£0.10¢  2.85£0.08'  2.2120.03*  2.18+0.05° 2.330.06% 2.190,04°
Serine 2424¢0.05¢  1.24£0.04®  1.38£0.06°  1.124#0.08®  1.06£0.05 1,110,042 1.08+0.02
Tyrosine 1.59£0.06¢  0.85£0.03°  0.79:0.04®  0.74£0,02*®  0.77%0.03* 0.65£0.02 0.81£0.05*
Total non-EAA  16.79£0.26°  16.68£0.14°  19.86£0.32° 16.50£0.23*  15.65£0.26° 16.20£0.27*  16.670.19°
Total AA 24432055  25.07£0.39*  28.80£0.54"  23.40£0.49°  23.11%(.58* 23.49£0.512 24.11£0.44°

Loai

Hinh 1.5. Thanh phdn amino axit c6 trong 7 loai hai sam ¢ dio Nam Du

A. Rasyid cung cac cong su nghién cutru trén hai sam H. scabra tuoi da
tim thay 16 loai axit amin khac nhau, trong d6 co threonine chiém thanh phan
cha yéu cing nhiéu loai khac nhu leucine, phenylalanine, lysine, valine,
isoleucine, histidine, trytophan [33]. Hoac nghién ciru khac tir Omran (2013)



12

thi chi ra rang lysine 1a axit amin chinh thiét yéu trong loai A. mauritiana [24].
Nhu vdy ham luong protein cao trong hai sdm c6 sy khac nhau vé ti Ié ciing
nhu thanh phan axit amin, phu thudc chat ché dén gidng loai va cac yéu té dia
sinh hoc khac cling nhu phuong phap xur Ii.

Chét béo dong vai tro quan trong trong thirc n va 1a mét ngudn ning
lugng thiét yéu. Thanh phan chat béo gop phan quyét dinh cac dic tinh vat i
ciia moén in nhu mui thom, két cu, mui vi, hinh thiic bén ngoai. Chét béo 1a
ngudn dinh dudng can thiét véi nhiéu chirc ning nhu bdi tron khop va thuc
hién céc chirc ning quan trong khac. Lipit trong hai sam chira cac hop chat nhu
cac loai glyceride, phospholipid cling cac acid béo no va khong no nhu lauric,
myristic, oleic, linoleic, arachidoric, eicosatrrienic... Tuy chi chiém ham luong
thap, nhung Vvai trong sé ching ciing co gia trj sinh hoc cao nhu ¢é tac dung
gilp loc mau, hd tro diéu tri giam md mau. Ngoai ra chat béo tir hai sim con 1a
thanh phan chinh gilp chira lanh md va vét thuong [34]. Hau hét cac nghién
ctru chi ra rang hai sam ludn c6 ham luong axit béo khong bio hoa don (MUFA)
la cao nhat, tiép theo d6 1a axit béo khong bio hoa da (PUFA) va sau cung 13
axit béo bdo hoa (SFA). Tat nhién cac thanh phan nay ciing c6 su khac nhau
giira cac loai va yéu té moi trudng ciing anh hudng dang ké. Ridzwan va cong
su (2014) cong b rang axit Palmitoleic 1a thanh phan chinh trong hai sam H.
scabra. Trong khi d¢ axit urucic 1a thanh phan MUFA chinh thu duoc tir H.
leucospilota [35].

Vay thit hai sam 12 mét loai thuc pham tét cho stc khoe khi chira omega
3 (axit linolenic, EPA, DHA) va omega 6 (linoleic va arachidonic), hon nira
cling rat thich hop cho nhiing nguoi hap thu kém, nguoi gia, co thé suy nhuoc
hoic nhitng nguoi bi cac bénh vé dong mach, mau nhiém ma. Pay l1a mot san
pham thién nhién c6 tac dung chéng oxy hoa, kha ning ¢c ché phan bao ciing
nhu hd tro hitu hiéu diéu tri bénh xo vira dong mach [36].

1.3.2. Thanh phan, ham lwgng vitamin va khoang chit ciia hii sim

Phan tro ¢ hai sam c6 chtra cac nguyén t6 vi luong. Nhin chung thanh
phan khoang cua hai sim van chua dugc cha ¥ dén nén thdng tin van con han
ché. Chiém ham luong 16n da phan 1a Fe, Zn, Cu, Mg, Ca, Na,... Barzkar va
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cong su (2017) bao céo riang magie 1a thanh phan chinh trong hai sam H.
arenicola. Trong khi d6 ¢ loai H. mammata la natri, H. scabra la canxi [37].

Cac vitamin trong hai sim ciing rat ddi dao va da dang nhu vitamin A,
B1, E, B2, B3. Pon cir nhu Sroyraya va cong su (2017) da nghién ctru va chi
ra ham lugng vitamin E va vitamin C cao trong loai hai sam H. scabra cé trong
tu nhién [38].

Céc thanh phan vitamin va khoang chét ciing c6 su khac nhau giira cac
loai hai sdm, khu vuc sinh séng, mua vu thu hoach hay méi trudng sinh thai.

1.3.3. Thanh phan carbohydrate ciia hii sim

Ngoai cac thanh phan ké trén, thit hai sam con chira cac carbohydrate
nhu d3 mé ta ¢ phan trudc. Pay 1a céc polysaccharide sulfate (PS) hay
glycosaminoglycans (GAGs), nhitng hop chat quy gia trong y hoc, c6 nhiéu
hoat tinh sinh hoc véi cac tac dung chita bénh hitu hiéu. GAGs la thanh phan
c6 gia tri cao nhat ¢ hai sim khi mo ra tiém niang 16n trong linh vuc nghién cau
dugc pham sinh hoc tir nguon tai nguyén bién. Nhiéu nam gan déy, cac nghién
ctru V& hai sdm tap trung xoay quanh tim hiéu 1am rd thanh phan ciing nhu cau
trdc caa GAG trong hai sam, phan tich sy thay d6i cu tric anh huéng dén hoat
tinh sinh hoc. T4t ca nham tim huéng méi trong viéc phat trién cdng nghé trich
xuat, diéu ché hoat chat sinh hoc va thuéc chita bénh.

1.4. CAC NGHIEN CUU VE GLYCOSAMINOGLYCAN TU HAI SAM
TREN THE GIOI

Glycosaminoglycans con thuong goi la mucopolysaccharide la tir ghép
bai glycosamin (dudng amin) va glycans (cac polysaccharide). Trong mdi don
vi disaccharide, thanh phan cua glycosamin luén 1a hexosamin (D-glucosamin
hoac D-galactosamin) chi yéu ¢ dudi dang N-acetyl hda. GAGs da phan c6
chtra nhém sulfate, duoc lién két este voi nhém hydroxyl. Do trong phan ta
chaa nhiéu cac nhom carboxyl va sulfate nén cac polyme sinh hoc nay cé dién
tich am cao. Thuat ngit mucopolysaccharide lan dau tién duoc biét dén bai su
gidi thiéu ctia Meyer vao nim 1930 nham mé ta cac polysacharide chira
hexosamin ¢ nguon gdc tir dong vat. Glycosaminoglycans c6 mat ¢ nhiéu mo
va cac chat long lién két nhu da, sun, thanh dong mach vanh...d dong vat co
xuong song. Sau do ciing dd c¢6 nhiéu nghién ciu bao cdo su ton tai cua hop
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chat nay ¢ dong vat khong xuong séng [39]. Su td mo vé ciu tric cling nhu su
anh hudng cua cau trac dén chiic ning sinh hoa ctia GAGs da lam nd ra nhiéu
nghién ctru hon vé hop chat nay. Cac nghién ciu xoay quanh phan tich thanh
phan, su da dang vé ciu tric ciing nhu hoat tinh sinh hoc va kha nang ng dung
cua glycosaminoglycans. Trong pham vi nghién ctu, bai luan nay chi nhac téi
glycosaminoglycans dugc phan lap tu hai sam.

1.4.1. Thanh phin va da dang céu triic ciia glycosaminoglycan & hii sim

Nhu di mé ta ¢ phan trude, glycosaminoglycans duoc phan lap tur hai
sam bao gom hai thanh phan chinh yéu 1a FS va FCS.

1.4.1.1 Hep chdt fucan sulfate ¢ hdi sam

Fucoidan 1a mot polysaccharide sulfate cao phan ta ¢6 nhiéu trong tu
nhién véi cau tao chu yéu 1a fucose sulfate, dugc Kylin dat tén 1a "fucoidin” khi
lan dau tién phan 1ap tir rong ndu bién vao nam 1913 [40]. Fankter va cong su
dwa vao dir lidu qua trinh methyl hoa trén may sac ki khi — quang pho khéi da
cho nhiing goi y dau tién vé cau trdc cua fucoidan [41].

Fucal

-

—-31:1:{.:(11 -3Fucal-3Fucal-3Fucal-3Fucal —

4 4
t b t
Fucal SO; SO;

Hinh 1.6. M6 hinh ciza Fankter vé fucoidan

Cau tric cua fucoidan dugc md ta chu yéu 1a mot polyme cua fucose co
lien két a-(1—3) véi cac nhom sulfate dugc thay thé & vi tri C-4. Cac nghién
ctru sau d6 chi ra ngoai cac lién két a-(1—3) thi con xuat hién lién két o-(1—4)
va xuat hién nhiéu thanh phan khéc, ciu trac ciing phic tap khong ddng nhat,
kho 1am rd & rong tao bién. Piéu d6 lam nghién ctu vé fucoidan ¢ hai saim duoc
quan tdm hon khi fucoidan & hai sdm c6 cau trdc tuyén tinh d6ng nhat va thanh
phan chi bao gom L-fucose va nhom sulfate, do d6 con duoc goi la fucan
sulfate.
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Cac béo céo vé fucan sulfate & hai sam chi ra cac cau trdc 1ap lai, lién két
trong mach l1a lién két glycozit (1—3), (1—4) va (1—2), vi tri sulfate hoa trong
mach thuong quan sat thay 1a 2-O-, 3-O-, 4-O- hoic 2,4-di-O-sulfate. Vi su
phong phu cua loai hai sim ma cac nghién cau lan luot trén céc loai hai sam
khac nhau dugc cong bd nham 1am rd cau trac FS & mdi loai, so sanh su giéng
va khac nhau cling nhu nham phat hién dir liéu mai.

Gan day cau tric FS ¢ hai sam dugc cong bd qua nhiéu nghién cau, da s6
nhan manh dén diém chung 1 lién két a-(1—3) glycozit trong mach chinh cac
don vi oligosaccharide. V& sau con phét hién su c6 mit cua a-(1—4), do d6
fucan sulfate duoc phan 1am 2 nhém: nhém chi gom lién két o-(1—3) va nhom
c6 lién két o-(1—3), a-(1—4) xen k& trong mach chinh. Cac don vi lap lai c6
thé Ia tetrasaccharide, pentasaccharide, hexasaccharide, va cé su khac nhau vé
vi tri sulfate hoa, ham lwong sulfate, tao nén t6 hop da dang cau tric FS & hai
sam. Su da dang thé hién qua cau truc lién két, thanh phan monosaccharide,
lugng sulfate hoa, mic d6 phan nhanh ciing nhu phan tir khéi.

Sau ddy la mot vai vi du cho céc nhan dinh néu trén. Cau tric lap lai
tetrasaccharide dugc bao cdo trong nghién ciru ciia Chen va cong su vé [0ai hai
sam Isostichopus badionotus. Thanh phan lip lai duwoc md ta
[-3Fuc2S4S-al,3-Fuc2S-al,3-Fuc2S-al,3-Fucal-],, trong d6 chi rd mach
tetrasaccharide chi gom céac lién két a-(1—3) v&i cac nhom duong fucose
khéng cd nhom sulfate va sulfate hoa ¢ vi tri 2-0O, 2,4-di-O [42]. Mat khac,
nghién ctru trén loai Acaudina molpadioidea va Holothuria nobilis ciing chi ra
cau trac lién két, thanh phan tetrasaccharide twong tu nhung vi tri, s6 luong
nhom sulfate khac nhau. Cu thé 1a & Acaudina molpadioidea xuat hién cac goc
4-sulfate fucose, 3,4-disulfate fucose, 2,4- disulfate fucose trong khi d6 &
Holothuria nobilis chi xuat hién 2,4- disulfate fucose va 3-sulfate fucose. Cac
nghién ciu trén, cing véi nghién cau khac vé Holothuria tubulosa [43],
Pearsonothuria graeffei [44] cho ta minh chuing vé sy da dang ti Ié ciing nhu
vi tri sulfate hoa trén cac monosaccharide & mach lap lai.

Su khéac nhau vé dic diém lién két trong mach con dugc béo céo qua két
qua nghién ctu vé loai Holothuria fuscopunctata duoc thuc hién boi Gao va
nhoém cua minh, qua d6 cdu trac doc dao duoc mo ta ¢ lien két a-(1—3), a-
(1-4) xen k& nhau: [-L-Fuc2S4S-al,4-L-Fuc-al,3-L-Fuc2S-al,4-L-Fuc-
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al,3-]n [45]. Nghién ciu khac boi TS. Pham Buc Thinh va nhom ctaa 6ng cong
bd nam 2017, cho thay xuét hién lién két a-(1—2) va a-(1—3) trong mach
fucan sulfate dugc phan Iap tur loai Stichopus variegatus [46].
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Hinh 1.7.C4u triic, phan ti khoi va ham luwong sulfate ¢ 5 loai hai sém khéc
nhau [47][48]. Ket qua trong hinh theé hi¢n s khac nhau ve phan tur khoi, ham
lwong sulfate, vi tri sulfate, vi tri lién ket cac dwong don va ca khoi lwong phan
tor

Pon vi lap lai khong chi c6 tetrasaccharide ma con cé thé Ia
pentasaccharide, hexasaccharide, khéng nhiing vay con cé thé xuat hién mach
nhanh, cht khéng hoan toan 1a mach thang nhu céc cong bd trudc. Cau tao
mach pentasaccharide véi ciu tric thang dugc phat hién ¢ loai Holothuria
floridana trong nghién ctru caa Ning va cong su: [-L-Fuc2S4S- a (1,3)-L-Fuc-



17

a (1,3)-Fuc- a (1,3)-L-Fuc2S- a (1,3)-L-Fuc2S- a (1,3)-], [49]. Trong mo ta
nay, cau tric mach chinh gém 5 monosaccharide lién két thang véi nhau bang
lien két o-(1—3) glycozit, c6 thé khdng sulfate hda hoac xuét hién sulfate hoa
o vi tri 2-0, 2,4-di-O.

HOHO
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; F2-b R=-SO:Na Nz Oy,
' o HO gy HO HO 6 <
4 H,C, N
'-‘. NaO3;S040 o HO' g .
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Hinh 1.8.Cdu truc oligosacarit tir hdai sam Holothuria floridana

Ciing 1a mach Iap lai cac pentasaccharide nhung véi cau trdc phan nhanh
chtr khong phai mach thang xuat hién ¢ loai Stichopus japonicas trong md ta
caa Long Yu va cong su: [a-L-Fucp2(OSO;3)-1 — 3,(a-L-Fucp-1 — 4-0-L-
Fucp-1 —)4-a-Fucp2(0S0O;7)-1 — 3-0-L-Fucp2(0S0O;37)] [50]. Hoac nghién
ctru khac ¢ loai Holothuria albiventer thi cho ra mét fucan sulfate c6 don vi lap
lai 1 hexasaccharide véi cau trdc thang chi gom lién két a-(1—3) trong phan
tr [51].

HiC HC HyC HC
b ROG\L HOG N\ HOO/%H/OO \
080y OH 050, OH OH - N

R=-80y"(~30%) or H (~70%)

Hinh 1.9.C4u tric fucan sulfate cia Holothuria albiventer
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1.4.1.2 Hop chat fucosylated chondroitin sulfat é hai sam

FCS da duoc phan tich lam rd trén mot luong 16n cac loai hai sém khéac
nhau. Két qua cho thdy diém chung la chung déu c6 cu tric mach phan nhanh,
trong d6 phan 18i 1a chondroitin [—4)-B-D-GIcA-(1—3)-p-D-GalNAc-(1—]n
va mach nhanh 1a nhém fucosyl thudng duoc gan voi O-3 cua gbe GlcA. Xuét
hién nhém fucosyl ¢ vi tri C-3 & GIcA chinh 1a cau trac doc ddo, khac biét cua
FCS hai sam so v6i cac loai dong vat co xuong sdng khac [52]. Cau tric mach
nhanh dic biét nay duoc cho 1a c6 thé tranh phan huy boi tac dung cua enzyme

chondroitin duoc tiét ra tir sinh vét bién, giip hai sam thich nghi véi diéu kién

séng.
FCS loai | FCSloailll
-40;&1—-3 Bl -40151*’3 p1
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Hinh 1.10. M6 ta hai nhém FCS ¢ hdi sam [53]

Su khac biét dé thdy nhat giita cac FCS dugc phan 1ap tir cac loai hai sim
khac nhau c6 thé duge biéu hién qua s6 nhom a-fucose & mach nhanh, cé thé
gom 1 nhém (mono) hoic 2 nhdm (di) [54]. Trén co sé ndy, FCS c6 thé duoc
chia 1am 2 nhdm: nhom thir nhat chi gdm cac monofucosyl, nhém thix hai gom
difucosyl hoac chira ca monofucosyl 1an difucosyl.

Chi tiét hon, cac nghién ctru chi ra FCS & cac loai hai sam cd thé khac
nhau vé nhom thé & ca gbc GalNAc va goc GlcA. Péi véi GIcA co thé chia
nhém fucosyl & vi tri O-3, hoac O-2, co khi la ca hai. Su sulfate héa trén nhom
nay ciing khac nhau, ¢ thé sulfate héa ¢ vi tri O-3, O-4 hoic disulfate ¢ O-2,4;
0-3,4. D6i khi con ¢6 ca nhém disaccharide duoc thé trén GIcA, lién két trong
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nhom nay ciing c¢6 thé 13 a-(1—3) hodc a-(1—2). Céc td hop trén cling di chiing
minh cho sy da dang cau tric & nhdm GICA chir chua tinh dén trén nhom
GalNAc.

$=o
GicA
(R°0)

R¥*=Hor S0z or LAfucose nhénh

(" monosulfated: C-3;: C-4

monosaccharide]
Khac nhau trén l disulfated: C-2.4; C-3,4

nhanh L-fucose o-1=»2 or a.-1-=3 chains

di- to nonasaccharide

1- nhiéu nhém sulfated

Khac nhau trén

GalNAc disulfated: C-4,6

Nhanh Fuc : C-6
Phan in xanh la nhitng cau triic phé bién nhat hién nay

[monosu Ifated: C-4; C-6

Hinh 1.11.Cdu tric téng quét FCS & cac loai hdi sam [55]

Mot vai cau tric dugc md ta trong cac nghién ctu gan day co thé duogc
biét dén nhu cau tric nhanh chtra disaccharide: a -L-Fuc-(1—2)- o -L-Fuc3S-
(1— ¢ loai hai sam Holothuria (Ludwigothuria) grisea [54]. Ciing tuong tu vay
nhung khac nhau vé vi tri sulfate hda ¢ cac loai Eupentacta fraudatrix: o -L-
Fuc-(1—2)- o -L-Fuc3S4S-(1— [56], hoic lién két a-(1—2) lac nay thanh o-
(1—3) o loai Holothuria lentiginosa: o -L-Fuc-(1—3)- a -L-Fuc4S-(1— [57].
Ngoai ra con cd thé tim thiy cac nhanh phuc tap hon nita chira galactose hoac
galactosamin. Nhom GalNAc c6 thé bao gom cac nhom sulfate ¢ vi tri O-4, O-
6 hoac ca hai, hoac doi khi la non-sulfate, hoac co6 khi chira nhanh flucose [56].
T4t ca cac yéu td trén tao nén su da dang cau tric caa FCS & cac loai hai sam
khac nhau.

1.4.2. Hoat tinh sinh hgc va irng dung cia glycosaminoglycan hai sim

Tir xa xua, hai sdm da duoc sir dung khong chi 1am moén an don thuan, ma
d6 con 1a bai thude chira nhiéu bénh. Trong y hoc ¢b truyén Trung Qudc, hai
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sam la nguyén liéu thudc dung dé chita cac bénh lién quan dén xuwong khap, bo
than, trang duong va ca chira tdo bon [58]. O Malaysia, dau chiét xuat tir hai
sam duoc sir dung trong cac liéu phap chita bénh ngoai da hay dau nhuac [59].
Ngay nay, dudi sy phat trién cua xa hoi, khoa hoc va ki thuat, dugc tinh cua
cac hoat chét tir hai saim d3 duoc 1am rd va ching minh qua nhiéu nghién cau.
Trong d6 cac hoat tinh sinh hoc cia GAGs hai sam duoc tap trung nghién ctru
rat nhiéu, nham khai thac gia tri s dung dén tir cau trac doc ddo cia nd. Cac
gia tri sinh hoc mang lai dugc biét dén nhu hd trg chdng virus, chéng dong
mau, chdng huyét khéi, chng u, khang viém, ting cuong mién dich, ting
cuong suc khoe duong rudt.

1.4.2.1 Khd néng chéng té bao ung thw

FCS trong hai sam d3 duoc nghién ciu va ghi nhan c6 kha ning tc ché sy
phat trién khdi u va giam di can phoi. Khi st dung FCS ¢ muc 1, 5 va 20
mg/kg/ngay, diéu tri lién tuc trong 20 ngay, két qua cho thay da uc ché sy phét
trién biéu moé ung thu phoi Lewis lan luot 14 25,8%, 33,1% va 47,2% [60]. Nhu
vay bén canh trong luong phan ta thp, su e ché di can té bao ung thu biéu
md phdi Lewis cua FCS phu thudc vao lidu luong st dung.

Mot nghién ciru khac cia nhom tac gia Pham Bac Thinh (2017) da khao
sat hoat tinh chong ung thu cua GAGs tir 3 mau hai sdm S. variegatus, H.
spinifera, B. Argus c6 ham luong sulfate cao trén hai loai té bao ung thu la té
bao ung thu phoi (LU-1) va té bao ung thu gan (Hep-G2) [61]. Két qua nghién
ctru cho thay fucan sulfate tir H. spinifera va B.argus thé hién hoat tinh sinh
hoc, trong d6 mau FS & B.argus uc ché duoc ca 2 dong té bao ung thu thir
nghiém vai ty 1& 78,22% (LU-1); 71,05% (Hep-G2). Con dbi vai H. spinifera
chi thé hién hoat tinh &c ché dbi véi dong té bao ung thu gan (Hep-G2), Vi ty
Ié 1a 53,15%.

1.4.2.2 Hé tro diéu tri nguy co bénh tiéu dwong

Sy giam nhay cam cua té bao d6i vai hormon insulin khién glucose kho
chuyén hoa va van chuyén tét qua té bao. Diéu nay I1a dau hiéu canh bao cho su
Xuat hién ciing nhu phat trién caa bénh tiéu duong. GAGs tir hai sam duoc
chting minh c6 thé gitup co thé tang cuong chuyén hoa glucose, do d6 c6 kha
nang hd tro diéu tri bénh tiéu duong hiéu qua.
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Fucoidan duoc chiét tach tir hai loai hai sam Isostichopus badionotus va
Cucumaria frondosa dugc thuc hién boi Wang va cong su (2016) [62]. Thi
nghiém sir dung liéu luong 80mg/kg/ngay, dung trong 19 tuan dé quan sat tinh
trang bién ddi ¢ chudt véi ché d6 dn nhiéu chat béo (HFSD). Két qua cho thay
ching c6 thé lam giam ting trong luong co thé (15,6% -25,7%), dudng huyét
lac d6i (17,6%) va tang kha nang dung nap glucose. Vi viéc bd sung fucoidan,
trong luong co thé giam dang ké 13,3% sau 12 tuan, trong khi RSG ddi chiing
tich cuc khdng giam trong luong co thé. Hon nita chding gép phan diéu chinh
cac enzyme lién quan dén chuyén hoa glucose bang cach ting hoat dong HK
va PK va giam hoat dong GP va G6Pase & gan chudt, dong thaoi kich thich
chuyén protein van chuyén glucose 4 (GLUT4) sang mang sinh chat. Day c6
thé 1a co ché cua fucoidan dé duy tri can bang noi méi glucose. Nghién ctu sau
d6 ciling phat hién ra rang viéc dung fucoidan tir hai sdm Pearsonothuria
graeffei véi lugng 20 mg va 80 mg/kg/ngay trong 6 tuan, co thé 1am giam liéu
luong phu thudc vao mirc ting duong huyét luc doi, insulin va danh gia mo
hinh can bang noi moi ddi véi mic @6 khang insulin (HOMA-IR) & nhiing
nguoi cao tudi [63].

1.4.2.3 Diéu tri tinh trang ting mé mau, bénh béo phi, gan nhiém mé

Bénh béo phi duoc cho 1a mot van dé sic khoe cong dong déang duoc quan
tam khi ti 1 nguoi béo phi trén thé gidi ngay cang tang. Cong viéc ban ron va
thuong xuyén su dung thire an nhanh nhiéu dau ma, it chat xo cung cong viéc
it van dong da dan dén tinh trang dang bao dong trén. Nguy co vé céc bénh 1i
vé tim mach, ung thu, tiéu duong ciing tir 46 ma ting cao.

Fucoidan tr hai sdm Acaudina molpadioides [64] va Isostichopus
badionotus [63] ding & liéu 80mg/kg/ngay lam giam ham luong chat béo dudi
da, quanh than trén thi nghiém ¢ chudt béo phi do HFFD gay ra. Thi nghiém
dién ra trong 13 dén 19 tuan va cho két qua kha quan. Thi nghiém duing céc liéu
lugng khéc nhau, fucoidan tir cac loai hai sim khéc nhau cho ra két qua khac
nhau. Hon nira, kich thudc té bao md trong nhém fucoidan nhé hon so voi
nhom HFD, diéu nay chi ra rang fucoidan c6 thé 1am giam sy tich ty lipid trong
cac md md va do d6 1am giam trong lugng co thé. Trong cac nhom sir dung
fucoidan, két qua mé hoc cua gan cho thay cau trac tuong dbi binh thudng cua
c4c tiéu thlly gan va su thoai hda md ciia cc té bao gan duoc cai thién dang ké.
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1.4.2.4. Hogt tinh khang viém

Hoat tinh khang viém cua GAGs hai sam dugc thi nghiém trén chuot bi
viém phlc mac, viém tai, viém rudt cap tinh.

FCS 14 hop chit chéng viém duoc nghién ciu nhiéu nhat cua hai sam.
Panagos va cong su (2014) phét hién ra ring FCS oligosacarit dugc chiét xuat
tir hai sim Holothuria forskali c6 thé 1am giam tham nhiém bach cau trung tinh
trong thi nghiém & chuot bi viém mang bung [65]. Thi nghiém khéac trén chuot
bi viém do béo phi dugc thuc hién bai Li va cong su (2019) da st dung luong
20 mg va 40 mg/kg/ngay FCS tir hai sém Isostichopus badionotus trong sau
tuan. Két qua cho thay cd su uc ché dang ké mirc o cytokine gay viém cua
TNF-a huyét thanh va ciing lam giam céac dai thuc bao xam nhap vao mé méa
chuét [66]. FCS tir Acaudina molpadioides dugc truyén qua da day véi liéu
80mg/kg/ngay trong 10 tuan da lam giam dang ké cac cytokine tién viém huyét
thanh bao gom TNF-a, IL-1p, IL-6, MMP-9 ddng thoi ting interleukin-10, mot
chat khang viém. Castillo ciing cong su (2020) ciing da thir nghiém tac dung
chéng viém caa FCS trong thi nghiém diéu tri viém tai & chudt va cho thay tac
dung 1am giam viém va ton thuong mé rd rét. Hon nira, thi nghiém cho thay
rang chi vai 4,5% (w/w) sulphate c6 thé du dé toi da hoa hoat dong chong viém
caa no [67].

1.4.2.5. Diéu tri réi logn mién dich

Trong mot nghién cuu caa Niu va cong su (2020), kha nang tang cuong
mién dich cua hai FCS tir Holothuria poli va Holothuria tubulosa da dugc quan
sat. Nghién ctu cho thay su phuc hoi caa hoat dong mién dich sau khi bi tc ché
boi cyclophosphamide ¢ chuét. Tin hiéu duoc thé hién thdng qua su cai thién
dang ké vé cong thic mau (ti 1¢ bach cau, hong cau, bach cau trung tinh, té bao
lympho va tiéu cau), ngan chin viéc san Xuat qua mac cac cytokine gay viém
(TNF-o va IL-6). Ngoai ra con quan sét thay c6 su cai thién cac dic diém mo
bénh hoc, giam ton thuong 14 lach sau khi diéu tri bang FCS [68]. FCS tur
Apostichopus japonicus dugc coi la chat kich thich tao mau, khi tiém dudi da
& muc 0,5 mg/mL trong 3 ngay trén md hinh chudt bi &c ché mién dich do
cyclophosphamide gay ra. N6 cd thé kich thich giai phdng cac té bao bach cau
va hdng cau ciing nhu tiéu cau tir tay xwong va khéi phuc chiing vé muc kiém
soat; tang sb lwong bach cau trung tinh, bach cau don nhan va té bao lympho
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dé can bang thanh phan bach ciu. Viéc binh thuong héa muc do cua cytokine
tién viém IL-6 trong huyét thanh va su phuc hdi cta céc té bao trong 14 lach
cling da duoc quan sét thiy trén mé hinh chudt sau khi diéu tri bang FCS [69].

1.4.2.6. Khd ndng lam tan huyét khéi

Huyét khéi 1a hién twong hinh thanh cuc méau dong do cac bénh Ii vé
mach mau hay budng tim, gy tinh trang tic mach mau va dan dén céc tinh
trang nghiém trong & bénh nhan nhu nhéi méu co tim, dot quy, hoai tir cac chi.
Céc phuong phap diéu tri huyét khdi chinh la ding thudc 1am long mau hoic
phau thuat can thiép bang cach dat stent, dng thdng nham mé cac mach b tac.
Tuy nhién ciing c6 thé sir dung mot s thuc pham chirc nang c6 tac dong lam
lodng mau tu nhién va gilp giam nguy co hinh thanh cuc mau déng. Cac hop
chat c6 ngudn gdc tir hai sdm bao gdm FCS va FS da duoc nghién ctu va cho
thay cac hoat dong chéng huyét khéi vuot troi caa ching.

Mot doan depolyme hoa (Mw~8,5 kDa) cua FCS (Mw~65,8 kDa) duoc
chiét xuat tir hai sim Thelenota ananas trong nghién cau caa Wu va cong su
(2015) cho thay kha nang ¢ ché tét sy hinh thanh huyét khéi tinh mach & liéu
14,8 mg/kg, két qua nay 1a cao hon so véi cac FCS & cuing lidu luong (85% so
véi 35%) [70]. FCS nay lam ting dang ké qua trinh tan huyét khdi & mac 53mg
va 106mg/kg (gap khoang 3,5 va 7,5 lan liéu can thiét dé uc ché huyét khéi tinh
mach) khi tiém vao lung va dudi da chudt. Mot FCS tinh khiét cao khac, duoc
phan 1ap tir hai sim Pearsonothuria graeffei da ¢c ché chon loc phirc hop yéu
t noi tai Xase va thé hién hoat tinh chdng huyét khéi dang cha y ma khong xay
ra tac dung phu nhu xuét huyét va ha huyét ap ciing duoc trinh bay trong nghién
ctu cua Yan va cong su (2019) [71]. Nhdm nghién ctru da tap trung sau hon
vao FCS (Mw~3347 Da) va phat hién ra rang cong thic vi nang khang
oligomer-gastro-gastro (GR) cua FCS dai dién cho mét chat chéng dong hiéu
qua va an toan. M6 hinh thi nghiém trén chudt mang huyét khdi tinh mach da
ching minh rang cac oligome FCS duogc van chuyén qua cac vién nang siéu
nho GR tao ra tdc dung chong huyét khdi manh phu thude vao dic tinh chong
d6ng méu cua ching trong huyét tuong.

Nhu vay cac GAGs tur hai sdm cd nhitng hoat tinh sinh hoc tuyét voi va
da dang c6 thé do sy khac nhau vé ciu triic phan tir, phan tir khéi hodc mé hinh
sulfate trong mach [72]. Véi su da dang cac loai hai sam, phan bé rong rai trén
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thé gioi, viéc nghién cau 1am rd cau tric ciing nhu hoat tinh sinh hoc cia GAGs
hai sam 1a mot cdng trinh 16n thu hit sy tham gia caa nhiéu nha nghién cau
trén thé gigi. Loai H. leucospilota ciing 1a loai c6 phan bd rong, tuy nhién co
rat it tai liéu vé GAGs cua loi ndy, chi c6 vai nghién ctru dé cap téi phan lap
va thi nghiém hoat tinh sinh hoc trén chudt, s khac quan tam téi hinh thai,
thanh phan dinh dudng, dic tinh sinh san caa H. leucospilota. Pic trung ciu
tric GAGs cua H. leucospilota van con chua dugc 1am sang to.

1.5. TINH HINH NGHIEN CUU GLYCOSAMINOGLYCAN TU HAI
SAM O VIET NAM

Viét Nam 1a mot dat nudc ven bién voi trit lugng tai nguyén thiy hai san
doi dao. Ngudi dan sinh séng ven bién bang nghé chai ludi chiém sb luong
dang ké va giao thuong hang hai ciing chiém ti trong cao trong nén kinh té ca
nudc. Linh vuc nghién ctru, tim kiém va phat trién nguén luc bién cling duogc
nha nudc va gidi khoa hoc quan tam, thuc day. Nhiéu loai hai sim ¢ Viét Nam
c6 gia tri kinh té cao cling di va dang duoc nghién ciru trong cac cong trinh lién
quan dén phan tich hinh thai, méi truong sdng, sinh san nham hudng toi nudi
trong, giam thiéu tac dong tir viéc khai thac qua mirc trong tu nhién. S6 khac
lai duoc quan tdm dén thanh phan dinh dudng nham nang cao gia tri thuong
mai, thiic day kinh té. Bén canh d6 con c6 nhitng nghién ctru xoay quanh viéc
tai ché phu pham tir qu trinh ché bién hai sdm nham bao vé méi trudng, tim ra
huéng giai quyét méi.

Chi ¢6 sd it cac loai hai sim duoc chiét tach, nghién clru cau trac GAGs
va hoat tinh sinh hoc. Trong d6 c6 thé ké dén nhiing nghién ctru cia tac gia
Pham D¢ Thinh va nhom nghién ctru ¢ Vién nghién ctru va tmg dung cong
nghé¢ Nha Trang trén cac loai hai sam Stichopus variegatus [48], loai
Holothuria edulis [73], Bohadschia argus va Holothuria (Theelothuria)
spinifera [74],... Cac nghién ctru da dat duoc mot sé két qua co ¥ nghia nhat
dinh, lam r6 nhirng khia canh khac nhau ciaa GAGs tur hai sam ¢ Viét Nam.

O loai Stichopus variegatus duoc nghién ciu phan 1ap, phan tich lam rd
cau tric GAGs, cling véi d6 1a thi nghiém hoat tinh chéng ung thu & loai nay.
Két qua cho thay & loai Stichopus variegatus thu thap tir Vinh Nha Trang, sau
khi chiét taich GAGs va phan 14p cho thay c6 chira ca FCS va FS nhu cac nghién
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ctru khéc. Trong d6 cau triic FS doc dao nén dugc nghién ctru 1am rd dic trung
cau tric bang phd NMR. FS & Stichopus variegatus bao gom céc lién két 1,2
va 1,3-a-L-fucopyranose trong mach. Vi tri sulfate hoa trong mach c6 thé 1a 2-
O hoic 4-0 hoic 2,4-di-O, ngoai ra cd thé c6 mot lwong nho sulfate hoa & vi
tri C3. Hoat tinh sinh hoc tir FS & loai nay ciing dugc 1am rd trén cac nén té bao
ung thu va & nguoi T-47D va cac dong té bao khac MDA-MB-231. Két qua
cho thay fucan sulfated & Stichopus variegatus khdng tac dung giy doc cac
dong té bao ung thu ndy va n6 c6 kha niang wc ché su hinh thanh khuan lac cua
c4c té bao do trong dng nghiém [48].

O nghién ctu duoc thyc hién bai Binh Thanh Trung (2020) cling cong su
trén loai Holothuria edulis [73] cho thiy GAGs ciing bao gdm FCS va FS.
Trong d6 GAGs duoc tinh sach va xac dinh bao gém 3 phan doan, véi cac phan
doan co cé&c thanh phan goc am & mirc ¢ khac nhau. Phan doan F1 va F2 thudc
FCS, phan doan F3 thudc FS. Cac phan doan dugc phan tich pho IR, xac dinh
duoc vi tri sulfate hoa ¢ F1, F2 chi yéu 1a C2, C3 hoic ca C2 va C3. Trong khi
do ¢ F3 chi sulfate hoa ¢ vi tri C4. Sau d6 cac phan doan GAGs thd va GAGS
tinh sach F1, F2, F3 déu dugc tién hanh nghién ctu hoat tinh khang khuan. Két
qua cho thay chi c6 F2 c6 hoat tinh khang khuan, wc ché su phat trién cua 3/8
mau chang vi khuan kiém dinh bao gom Bacillus cereus, Listeria
monocytogens va Pseudomonas aeruginosa. Trong khi d6 & cac mau GAGS tho
hay F1, F3 déu cho két qua &m tinh. Nghién cau khang dinh thém tim quan
trong cua vi tri thé, ham lugng sulfate hoa anh huéng nhiéu dén hoat tinh sinh
hoc cua GAGSs hai sam.

Ngoai ra, cac GAGs tir hai sim ciing 1a dé tai nghién ciru duoc bao céo
trong cac luan van dugc thuc hién béi Mai Ngé Thuong Hoai va cong su (2019)
[75] trén loai hai sam Holothuria atra, Duong Khanh Minh va cong su (2020)
[76] trén loai hai sam Stichopus horrens. Gan day nhat, nhom nghién ctu &
Vién Nghién cau va Ung dung cong nghé Nha Trang cung véi nhom cac nha
khoa hoc tai Vién Hoa hoc hitu co Zelensky, Vién Han 1am Khoa hoc Nga, L.
B. Nga di cong bb nhiing két qua nghién ctru vé cau trac va hoat tinh sinh hoc
cua glycosaminoglycan tur loai hai sdm Bohadschia argus va Holothuria
(Theelothuria) spinifera [74].
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Nhin chung, van chua c6 nhiéu nghién ctu vé glycosaminoglycan tir hai
sam ¢ Viét Nam. Mic du nudc ta c6 ngudn hai sam rat da dang va phong pha
vé loai cling nhu trit luong. Do d6, viéc tiép tuc nghién ctu bo sung thém cac
co s& khoa hoc vé& nhédm hoat chét tir hai sdm & Viét Nam van hét strc can thiét.
Loai hai sam H. leucospilota thuoc nhém loai c6 phan b phé bién khip céc
viing bién tir Bac vao Nam, tuy nhién hién nay van chua c6 nghién ciu nao vé
nhom hoat chat glycosaminoglycan tir [odi hai sdm nay & Viét Nam

Nhu viy, tir nhitng phan tich tong quan tai liéu néu trén, dé tai: “Phan tich
dic trung cAu tric glycosaminoglycan dwoc chiét tich tir hai sim
Holothuria leucospilota (Brandt, 1835)” duoc dé xuét thyc hién nham dong
g6p thém céac nghién ciru vé cac hop chét cd hoat tinh sinh hoc tir hai sam &
Viét Nam.
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CHUONG 2. POl TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

2.1.1. Poi twong nghién ciru

Péi tuong nghién ciru ciia dé tai 1a cac hop chat glycosaminoglycan
(GAGs) dugc chiét tach tir hai sam Holothuria leucospilota thu thap ¢ ving
bién Thanh Mai (Quang Ninh, Viét Nam) vao thdi diém thang 6 nim 2021,
trong hanh trinh khao sat nghién ctru da dang sinh hoc va hoa sinh cta tau Vién
sT “Oparin” trong ving bién Viét Nam. Mau vat duoc thu thap mot cach ngau
nhién bang cach lan bat bang tay. Mau duoc dung trong thing xdp c6 nap day,
chtra nudc bién, sau d6 van chuyén vé phong thi nghiém. Miu hai sam duoc
phan loai boi ThS. Nguyén An Khang, chuyén gia phan loai dong vat bién
khéng xuong séng thudc Vién Hai Duong Hoc, Vién Han 1am Khoa hoc va
CoOng nghé Viét Nam.

2.1.2. Dung cu , thiét bi, héa chat

2.1.2.1. Dung cu

- Cac dung cu str dung trong phong thi nghiém nhu: ong nghiém, binh cau,
binh tam giéc, cdc thily tinh, ng dong, pipet, cuvet thach anh, ong ly tam.. .

- Micropipet cac 10ai100 pl, 1000 pl, 5000 pl (Sartorius, Pc) va dau tip.

- Xylanh, mang loc xylanh 0.22 um Nylon (Merck, Dtc).

- Vial 5mL c6 nip (Thermoscientific, M$).

2.1.2.2. Thiét bi

- Hé thong phan tich thanh phan carbohydrate: hé thong sac ky trao doi
ion Dionex 1CS-6000 (Thermo Scientific, My); cot phan tich trao doi
anion CarboPac MAL1 (250mm x 4); cot bao vé CarboPac MA1 (50 mm
x 4); dau do dién hoa (Electrochemical Detector-ED).

- Hé thong sac ky tham thau gel (GPC - Gel Permeation Chromatography)
(Shimadzu — Nhat) gém: bom dung méi LC-20AD, bo khir khi chan
khong DGU-20A5R, bo tiém mau ty dong SIL-20A HT, budng diéu
nhiét cot CTO-20A, dau do khic xa (RID - Refractive Index Detectors)
RID-20A, cot GPC/SEC Suprema Ultrahigh 10um (8 x 300 mm) (D1c).

- May phan tich pho *H-NMR, *C-NMR: Bruker WM-500.

- Thiét bi phan tich pho hong ngoai: IRAFFINITY -1S (Shimadzu - Nhat
Ban).
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- Hé thdng thu phan doan tu dong (Biorad — My).

- May li tam siéu toc: eppendorf, Z446K (Hermle-buc).

- May dong kho: LyoQuest Plus ECO 50 (Telstar, Spain).

- May cb quay chan khéng: N-1300V-WB (EYELA- Nhat Ban).

- Mang siéu loc MWCO 10kDa.

- May do quang: UV-1800 spectrophotometer (Shimadzu — Nhat).

2.1.2.3. Héa chit

- Céc hoa chat phan tich: L-Cystein, N-Acetyl galactosamin, N-Acetyl
glucosamin, Glucuronic acid, D-Galactose, L-Fucose, D-Glucose, D-
glucuronic acid (Sigma — buc), EDTA, CH3;COONa, CH;COOH, NaHB,,
NH;OH, Na,SO,, K,SO4, NaOH, TCA (Tricloacetic acid), Gelatin, BaCl,, TFA
(Trifluoroacetic acid), nhya trao d6i ion DEAE-Macro prep, mang tham tach
kich thuéc 10 kDa.

- Céc hoa chat khéc sir dung trong nghién ctu: Enzyme Papain xuat xi An
Do, hoat d6 2000 Ul/g; Ethanol 98% (Viét Nam); Aceton (Trung Qudc-TQ);
HCI (TQ); NaCl (TQ); H,SO4(TQ); NaOH (TQ).

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Phuong phap xir li va bio quin miu

MaAu hai sim sau khi thu hoach duogc rira sach cat, bao quan trong
thung gitt mau c6 da khd va van chuyén vé phong thi nghiém. Sau d6 tién
hanh loai bo ndi tang, rira sach va ngam xu ly lan luot trong ethanol 98%
tir 2 dén 3 ngay, tiép d6 1a aceton trong 24 gio & nhiét do phong. Cudi
cing mau dugc cit nhd, phoi kho va duoc dung dé chiét GAGs.

2.2.2. Phwong phap chiét taich va phan lap glycosaminoglycan tir hai
sam
2.2.2.1 Phwong phdp chiét tach glycosaminoglycan
Phuong phap chiét tach glycosaminoglycans (GAGS) tir hai sam thuc
hién dua theo phuong phap dugc mo ta trong nghién ctru cia Pham Buc Thinh
va cong su [77]. Phuong phap chiét tich GAGs dugc tom tit theo so d6 sau:
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Mau da xu i

bém acetate 0,1M (pH: 6) +

Chiet glycosaminoglycan <——=| enzyme papain (2000 Ul/g) +
U EDTA 5 mM + cystein 5 mM
Loc, ly tam
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Dich chiét

J

Bat hoat enzyme
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Két tua lan 1 —

Hexadecyl trimethyl amonium
bromide (cetavlion) 10%
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Ly tdm thu taa 14n 1
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Dich

Hoa tan tua Hdn hop (NaCl 3M + EtOH 20%)
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I

Két taa lan 2
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Ly tam, thu tua va ria tia  |«—qg Ethanol 75%

U

Dong kho
I

Hinh 2. 1. So d@6 quy trinh chiét tach GAGs tir hai sam H. leucospilota
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Quy trinh chiét tich GAGs duoc tién hanh nhu sau: miu hai sdm kho
duogc chiét trong dém acetate 0,1M; pH=6 c6 chira 10% enzyme papain (2000
Ul/g), 5 mM EDTA va 5 mM L-cystein. Ty I¢é gitra nguyén liéu va dung moi
chiét 1a 1/30 (W/V). Qua trinh chiét duoc thuc hién ¢ nhiét d6 55 °C trong 24
giod. Sau d6 tién hanh loc dich chiét bang vai loc thd, dich chiét duoc dun soi
trong thoi gian 10-15 phat dé bat hoat enzyme. Dé nguoi dich chiét dén nhiét
d6 phong, sau d6 dem li thm ¢ toc d6 6.000 vong/ph(t loai b phan cin va thu
phan dich trong. Tiép theo, dung dich Cetavlon 10% dugc thém vao dich chiét
dé két tua GAGs, hdn hop két taa dugc dé lang trong 24 gid & 4 °C. Li tam hén
hop ¢ toc do 10.000 vong/phdt trong 30 phit dé thu két taa. Phuc két tua
Cetavlon va GAGs dugc hoa tan trong hdn hop (NaCl 3M va ethanol 20%), tiép
d6 thém ethanol 98% dén khi thu duogc ethanol cudi ciing cé nong do dat 80%.
Qua trinh nay nham két taa dé thu nhan GAGs trong ethanol 80%. Két tua
GAGs trong ethanol dugc dé lang trong thoi gian khoang 24 gio, ly tam ¢ téc
d6 10.000 vong/phut trong 30 phut dé thu két taa, két tia duoc raa nhiéu lan
véi ethanol 75% (tir 3 dén 5 1an) d@é loai bo mudi. Két taa dugc hoan tan lai
trong nudc cat, sau d6 dem dong kho thi thu duoc GAGs & dang tho.

2.2.2.2. Phwong phdp tich phdn doan tinh sech glycosaminoglycan
hdai sam

Chuan bi cot tach Chuén bi dung dich
(cot sac ky trao doi anion) glycosaminoglycan

Nap mau lén cot
v
Thu phan doan
v
Co dac
v

Chay tham tach

v
Pong kho

Bot GAGs

Hinh 2.2. Phdn dogn tinh ché GAGs bang sdc ky trao doi anion trén nhya
DEAE Macro-prep
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GAGs thé tir hai saim duoc tién hanh tach phan doan tinh ché theo phuong
phap sic ky trao d6i anion trén cot DEAE-Macro prep. Cu thé, duoc thuc hién
nhu mé ta theo so do hinh 2.2.

Gidi thich quy trinh:

- Chuan bi dung dich mau GAGs: 500 (mg) GAGs dang thd, duoc hda tan
hoan toan trong 50 ml dung dich dém acetate 0,1 M (pH 5). Sau do, ly tdm dung
dich & 6.000 vong/pht trong 20 phdt. Loai bo cin (néu c6), thu phan dich trong
dé str dung cho chay tach phan doan bang sac ky trao doi anion trén cot DEAE-
Macro Prep (1,6 x 40 cm).

- Cot sic ky duogc hoat hoa va can bang bang cot st dung dung dich dém
acetate 0,1M (pH=5).

- Tién hanh tach phan doan: mau di chuan bi duoc dua 1én cot tach, sau
d6 tién hanh chay rira cot véi dung dich dém acetate 0,1M (pH=5) dén khi dung
dich dau ra cot thir c6 két qua am tinh carbohydrate (sir dung phuong phap thi
phenol/sulfuric acid). Qua trinh ria giai tach phan doan dugc thyc hién theo
gradient ting dan nong d6 mudi NaCl tir 0,1-2,0M, toc do rira giai 0,8 ml/phdt.
Mau rira giai khoi cot tach duge thu bang hé thdng thu mau tu dong vaéi mdi 10
ml/éng thu.

- Viéc xac dinh va thu nhan cac phan doan GAGs duoc phan tach khai cot
sac ky bang danh gia ham luong tong carbohydrate theo phuong phap phenol-
sulfuric acid. Cac phan doan thu nhan duoc dem tham tach loai mudi bang
mang tham tach kich thudc 10kDa trong nudc cat, sau d6 ¢d dic dé giam thé
tich trudc khi tién hanh dong kho thu GAGs dang tinh ché.

2.2.3. Cac phwong phap phin tich thanh phin héa hoc cia
glycosaminoglycan

2.2.3.1. Xac dinh ham luweng sulfate

Ham luong sulfate duoc x4c dinh bang phuong phap do do duc voi

BaCl,/gelatin (KS Dodgson va cong su, 1962) [78], stir dung K,SO,4 lam dung
dich chuan.

Thi nghiém duoc tién hanh nhu sau: 5 mg mau duoc can trong lo vial
5ml c6 nat van chat, thém vao 2 ml HCI 1N sau @6 dem thuy phan mau ¢ nhiét
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d6 100 °C trong 6 gio. Ham luong sulfate trong mau sau thiy phan duoc xac
dinh bang phuong phap do do duc khi cho két tua voi BaCl, trong moéi trudng
5% gelatin. Phan ing duoc gitt 10 - 15 phat ¢ nhiét d6 phong sau d6 dem do
do duc ¢ budce song A =360 nm.

2.2.3.2. Xdc dinh ham lwong tong carbohydrate

Tong carbohydrate dugc xac dinh bang phuong phap phenol — sulfuric
acid (Dubois va cong sy 1956) [79], st dung D-glucose 1am dung dich chuan.

Thi nghiém duoc tién hanh nhu sau: 1y 200 pl dung dich can phan tich,
thém vao 200 pl thudc thir phenol 5%, lic déu dén khi dung dich trong suét.
Thém tiép 1 ml dung dich sulfuric acid dam dac, sau d6 lic déu roi dem dun
cach thay trong 5 phut. Ly ra dé nguoi roi do mat do quang & budc song
A =490 nm.

2.2.3.3. Xdc dinh thanh phédn dwong don ciia glycosaminoglycan

Thanh phan duong don dugc xéac dinh theo phuong phap ciia Dong va
cong su [1].

Thi nghiém duogc tién hanh nhu sau: GAGs dugc thuy phan vé cac
monomer bang acid TFA 2N (Trifluoroacetic acid) truge khi tién hanh phan
tich bang HPLC (High-performance liquid chromatography—HPLC) 1CS-6000
trén cot Dionex CarboPac MA1, dau do dién hda (Electrochemical Detector-
ED). Pha dong la NaOH 1 M, téc do dong 0,4 ml/phut, thé tich tiém mau 500
ul, thoi gian phan tich 1a 30 phat déi véi dung dich chuan va 60 phat déi véi
mau thtr. Cac duong don D-Galactose, L-Fucose, N-Acetyl-galactosamine, N-
Acetyl-glucosamine dugc sir dung dé tién hanh xay dung duong chuan. Thanh
phan cac duong don trong miu phan doan GAGs duoc thé hién theo % ty Ié
mol dua vao cac duong don chuan [80].

2.2.3.4. Phwong phdp xdc dinh ham luwong protein

Ham Iuong protein dugc xac dinh theo phuong phap ciaa Lowry [81], su
dung Albumin huyét thanh bo (BSA — Bovine serum albumin) 1am dung dich
chuan.

Thi nghiém dugc tién hanh nhu sau: 0,5 mL dung dich can phan tich
duogc cho vao dng nghiém, thém vao 2,5 mL dung dich C (hdn hop dung dich
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A (Na;CO3z + NaOH) va dung dich B (CuSO,4 +KNaC4H;O¢) theo ti I¢ 50:1).
Phan tng dugc dé yén 20 phat ¢ nhiét do phong. Sau d6 thém tiép vao hdn hop
phan &ng 0,25 mL thuéc thir Folin 0,5M, dé yén & nhiét &6 phong trong 60 phut
va tién hanh do quang & budc séng A = 750 nm.

2.2.3.5. Phwong phdp xdc dinh ham lweng uronic acid

Ham luong uronic acid dugc xac dinh biang phuwong phap Carbazole
(Bitter va Muir, 1962) [82], st dung D-glucuronic acid 1am dung dich chuan.

Thi nghiém duoc tién hanh nhu sau: 1y 250 ul dung dich can phan tich
cho vao 6ng nghiém, thém vao 1,5 mL dung dich A (dung dich NaBH4nong do
0,9% trong sulfuric acid 98%), phan tng dugc tién hanh ¢ 100 °C trong 10 phdt.
Lam lanh nhanh trong nudc da, sau d6 thém tiép 50 pl dung dich B (dung dich
carbazole 0,1% trong con 100%), lic déu va cho dun cach thay trong 15 phut.
Lam lanh nhanh phan g dén nhiét 6 phong va tién hanh do d6 hap thy quang
& budc song A = 525 nm.

2.2.4. Xac dinh khoi lwong phan tir trung binh ciaa glycosaminoglycan

Khéi luong phan tir trung binh cia GAGs dugc xac dinh bang k¥ thuat sic

ky tham thau gel (GPC - Gel permeation chromatography) trén hé thong sac ky

Shimadzu LC-20AD, dau do RID, c6t GPC/SEC Suprema Ultrahigh 10pm
(8 x 300 mm).

Céach tién hanh: mdu GAGs dugc chuén bi trong nudc deion va loc qua
mang 0,45 pum trudc khi phéan tich. Dung dich Liti nitrate (LiNO;) noéong do
0,IM dugc su dyng lam pha déng. Tién hanh phan tich véi tbc do dong 1
mL/phut, thoi gian thuc hién 1a 50 phtt ¢ nhiét @6 40 °C. C4c dextran c0 trong
luong phan tir khac nhau gom 1000, 5000, 12000, 25000, 50000, 150000,
270000 va 670000 (Da) dugc st dung dé dung duong chuén.

2.2.5. Xac dinh diic diém céu triic ciia glycosaminoglycan sir dung
cac phwong phap ph6 gom: pho hong ngoai (IR) va phd cong huédng tir hat
nhan (*H-NMR va B¥C-NMR)

2.2.5.1. Phwong phdp phé céng hwéng tir hat nhan NMR

Phé cong huong tir hat nhan 'H-NMR va 3C-NMR cua GAGs duoc ghi
trén may cong hudong tu hat nhédn Bruker AVANCE IIl - 500 NMR
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Spectrometer (Thuy Sy) do tai Vién Hdéa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Mau cac phan doan GAGs duoc pha trong D20 véi nong do
20 pg/ml, do ¢ tan sb 75,5 MHz tai nhiét ¢ 35°C.

2.2.5.2. Phwong phdp phé hong ngoai IR

Phé hdng ngoai IR dugc sir dung dé xac dinh cac nhom chie trong cu
trdc phan tir, cho biét sy c6 mat cua cac nhoém chire trong cac hop chat. Do vay
ta co thé dua vao d6 dé xac dinh thanh phén hoa hoc GAGs béng cac tin hiéu,
vung pho hép thu dic trung cac nhdm chirc. Hon nita vi tri lién két cac nhoém
chtrc khac nhau cling cho tin hi€u khac nhau. Vi du nhu GAGs c6 ham lugng
sulfate cao, cdc tin hiéu s& lam rd vi tri thé ctia chiing trong cac goc dudng &
vi tri axial hay equatorial (bang 2.1).

Bdng 2.1. Cac dinh phé, viing phé ddc trung cua fucoidan xuat hién trén
pho hong ngoai (IR) [83] [84]

Dinh Dao dong

775 Dao dong dan vong cua o- anomer

802-810 |Dao dong gap cua lién két C-O-S cuia nhom SOs & vi tri C2

hoic C3 cia gbc duong pyranose

822 Dao dong gap cua lién két C-O-S cia nhom SOs & vi tri

equatorial

845  |Dao dong gip cua lién két C-O-S ctia nhém SO3 & vi tri axial

847 Dao dong cua lién két C1-H cua o- anomer

893  |Dao dong cua lién két C1-H cua p- anomer

917 Dao dong vong cua a-anomer

1030-1167| Dao dong hoa tri cia hemiacetal

1034 | Dao dong hod tri ddi xtmg ctia C-O-C
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1255-1264| Dao dong hoa tri cia S=O

1420 | Dao dong hoa tri dbi xtmg ctia COO

1430 | Dao dong gap cua C-H

1730 |Dao dong hoa tri cia C=0

3300-3440| Dao dong hoa tri cua O-H
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CHUONG 3. KET QUA VA THAO LUAN

3.1. KET QUA CHIET TACH VA THU NHAN GLYCOSAMINOGLYCAN
TU HAI SAM HOLOTHURIA LEUCOSPILOTA

Glycosaminoglycan duoc chiét tach tir hai sam Holothuria leucospilota
theo phuong phap dugc md ta & muc 2.2.2.1, két qua thu duoc ham luong
GAGs ¢ dang bot kho dat 4,7 % so vai khdi lwong mau nguyén liéu chiét dau
vao. Két qua nay cho thay ham luong GAGs thu dugc tir H. leucospilota thap
hon so v&i ham luong GAGs thu nhan dugc tir mot sé lodi hai sdm cuing chi
Holothuria khac da dugc cong bd trude ddy. Cu thé nhu sau, Chen va cong su
(nim 2011) da cong bb ham luong GAGs duoc chiét tach thu nhan tir loai hai
sam Holothuria nobilis dat 8,3% [85], Sau d6, nhém nghién ciu cia Omran va
cong su (nam 2013) da cong bd ham luong GAGs tir hai sam Holothuria
vagabunda 12 6,3 % [86]. Bén canh d6, két qua cong bd vé ham lugng GAGs
duoc chiét tach tir mot sb loai hai sam thudc cac chi khac ciing cho két qua cao
hon so véi két qua trong nghién ciru ndy nhu: Stichopus japonicus 4,8 % [87],
Isostichopus badionnotus la 9,9% [88]. Tuy nhién, ham lugng GAGs thu nhan
duoc tir H. leucospilota van cao hon ham luong GAGs thu nhan dugc tir hai
sam Apostichopus japonicas 1,7 % [36]. Céc vi du vé ham luong GAGs chiét
tach duogc tir mot s6 lodi hai sam duoc tdng hop & bang 3.1 dudi day.

Bdang 3.1. Ham lirong GAGs duwoc chiét tach tir H. leucospilota va mét sé logi
hai sam trén thé gisi [36,85,86,87,88]

Hai sam Ham lwong GAGs (%)*
Holothuria leucospilota 4,7
Stichopus japonicus 4,8 [87]
Isostichopus badionnotus 9,9 [88]
Apostichopus japonicas 1,7 [36]
Holothuria nobilis 8,3 [85]
Holothuria vagabunda 6,3 [86]
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Nhu vy, c6 thé thidy ham luong glycosaminoglycan cé sy bién d6i theo
loai, tham chi c6 nhitng loai trong ciing mot chi ciing ¢6 su khac nhau dang ké
vé ham luong GAGs thu nhan duoc [85], [86]. Su bién d6i vé ham lugng GAGs
gitra cac loai hai sam rat kho dé c6 thé dwa ra nhitng danh gia mang tinh khai
quéat. Tuy nhién, su khac biét vé ham luong GAGs giira cac loai hai sdm cd thé
duoc Iy giai bai sy anh huong cua rat nhiéu yéu té nhu: giai doan sinh truéng
cua loai khi dugc thu thap nghién ciu, diéu kién méi truong song, cau tao sinh
hoc cuia mdi loai cling khac nhau. Ngoai ra, cac k¥ thuét chiét tach ap dung cho
mdi nghién ctru ciing c6 nhitng anh huong dang ké dén két qua thu nhan GAGs
[36], [87], [88].

Céc két qua nghién ctru trude day vé GAGs déu chi ra ring, GAGs thudc
nhém polymer cé ciu tric phic tap, twong tu nhu cac polysaccharide tir rong
bién [67-79], GAGs c0 cau tao bao gom nhiéu monomer khac nhau, trong d6
cac gbc duong chinh gom: Glucuronic acid, NAcetyl-Galactosamin va Fucose
véi cac ham luong khac nhau, ngoai ra con cé thé co thém maot sé goc duong
don khac voi ham lugng nhé nhon nhu: glucose, galactose, ... [85-88]. MOi
loai hai sam déu chtra cac nhdm GAGS ¢6 ciu tric dic trung duy nhat, sy khéac
nhau vé thanh phan duong, ciing nhu kiéu lién két cau tric giita cac gc duong
tao nén su da dang vé cau tric cua GAGs hai sim. Mac di vay, nhiéu nghién
ctru déu chi ra raing GAGs thudng duoc chia ra thanh 2 nhém cau trdc chinh 13
nhém Fucan sulfated (FS) va nhom Fucosylated Chondroitin Sulfate (FCS).
MJi loai hai sam c6 thé chira tir mét téi nhiéu dang cau tric FS va FCS khéc
nhau [69]. Nhu vay, dé tiép tuc danh gia vé dic trung cau tric cia GAGs tir hai
sam H. leucospilota ching t6i s& tién hanh phan tich mot s6 thanh phan héa hoc
chinh cuia GAGs trudc khi tién hanh tach phan doan dé phuc vu cho nghién ctu
danh gia chi tiét hon vé dic trung cau tric cia GAGS.

3.2. KET QUA TACH PHAN POAN GLYCOSAMINOGLYCAN

Trudc khi tién hanh tach phan doan, tinh ché GAGs dugc tién hanh phan
tich mot s6 thanh phan héa hoc chinh nhu ham luong dudng tong s6, ham luong
sulfate va uronic acid. Viéc danh gia cac chi tiéu trén sé€ giap xac dinh thong
tin so b Vvé thanh phan cia mau chiét tong ban dau, ciing nhu mic d6 nhidém
tap chat khac (néu c6). Két qua phan tich duoc chi ra trong bang 3.2, ham luong
téng carbohydrate chiém 36,61%; ham luong sulfate va uronic acid lan luot 12
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26,59 va 22,30%. So v4i mau GAGs tur hai sdm Apostichopus japonicus duoc
cong bd trude day boi Liu va coéng su, ham lugng tong carbohydate chiém
64,21%, trong khi ham luong sulfate chi chiém 15,74% [89]. Bén canh d6 ham
lugng sulfate ciing cao hon nhiéu so v&i cac mau GAGS tir mot sé loai hai sam
khac trén thé gioi da dugc cong bd nhu Ludwigothurea grisea (13,9%),
Isosticopus badionotus (22,1%), Brandthorurea arenicola (18,2%) [3] va
twong duong voi ham lugng sulfate cia cac mau PS tir loai hai sam Cucumaria
japonica 28,5% [2]. Theo cac nghién ctu trude d6 vé mdi quan hé giira hoat
tinh sinh hoc véi cac dic trung ciu tric caa GAGs hai sim da chirng minh rang
mat do nhom sulfate dong vai tro quan trong nhat quyét dinh dén cac hoat tinh
sinh hoc ciia nhdm hop chat polymer sinh hoc nay [90]. Ngoai ra cac két qua
phan tich trong bang 3.2 con cho thdy su c6 mat caa protein véi ham luong
8,08%, két qua twong tu ciing da duoc chi ra trong cong bd cua Liu va cong su
khi nghién cau thanh phan hoa hoc cia GAGs dugc phan 1ap tir hai sam A.
japonicus ham luong protein chiém 15,74% [89]. Céc nghién ciru di duogc cong
b vé thanh phan héa hoc va dic diém cau tric caa polysaccharide sulfate tir
sinh vat bién néi chung va hai sim néi riéng, da chirng minh rang chdng thudc
nhém polymer di thé ¢6 cau trlc hét sic phuc tap. Cac polymer nay dugc tao
nén boi nhiéu goc duong khac nhau va ca nhom sulfate [1], [36], [85], [91]. Két
qua phan tich thanh phan duong don cia mau GAGs trong bang 3.2 ciing cho
thay su phu hop véi cac nghién ciru da duoc cong b trén thé gisi, GAGs ¢
chtra d6ng thoi ca 4 gbc duong véi cac ti 16 mol khéc nhau & Fucose (Fuc),
Glucuronic aicd (GlcA), Nacetyl-Galactosamin (GalNAc) va Galactose (Gal),
trong d6 gbc duong Fuc chiém ti 1& 16n nhat, ti 1¢ nho nhat 1a goc duong Gal.
Cac két qua nay ciling tuong tu nhu thanh phan cua PS tir cac loai hai sam nhu
Thelenata ananas [92], Apostichopus japonicus, Actinopyga mauritiana [36],
Acaudina molpadioidea, Holothuria nobilis [1], tréi lai thanh phan duong don
cua GAGs tur céc loai hai sdm Ludwigothurea grisea, Isosticopus badionotus
va Brandthorurea arenicola chi c6 Fuc la thanh phan chinh, hai géc duong
GlIcA va GalNAc chi chiém mot luong rat nho [3]. Tém lai, thanh phan
monosaccharide caa glycosaminoglycan tir hai sdm phan 16n déu c6 dic diém
chung 1a c6 thanh phan dugc tao nén chu yéu boi céc géc Fuc, GalNAc va
GIcA, cuing vai mot lugng nho cac gc dudong khac nhu GleNAc, Gal, Gle. Tuy
nhién, mdi lodi hai sam déu c6 su khac biét vé ham lugng va thanh phan cac
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gbc dudng. Su bién d6i vé thanh phan duong khdng chi dugc phat hién trong
cac loai hai sam khac nhau ma véi cung mot chi hay tham chi 1a cung loai dugc
thu & nhirmg ving dia ly khac nhau [90]. Vi vay, c6 thé thiy cac GAGs hai sam
tuong doi phirc tap vé thanh phan ciing nhu dic diém ciu trdc. Do d6, ¢é nghién
ctru dic trung cAu tric cua cac glycosaminoglycan hai sam, cac budc tach phan
doan tinh ché sé tiép tuc duoc thuc hién nham lam don gian hda viéc phan tich
cau trlc cua ching.

GAGs duoc tach phan doan bang ki thuét sic ky trao d6i anion trén cot
DEAE-Macro Prep. GAGs c6 ban chit 1a cac anion polysaccharide vai goc
mang dién tich 1a cac nhom (-SO3"), dua trén co ché trao d6i dién tich vai nhom
ion duong ctia pha tinh cot sic ky, GAGs sé& duoc giir lai trén cot sau khi nap
mau. Khi str dung dung méi rira giai 13 NaCl theo gradient ting dan ndng do dé
rira giai, khi d6 cac phan doan GAGs c6 mat do nhom sulfate thap (nhém mang
dién tich) sé duoc rua giai ra trude, cac phan doan GAGs c6 mat do6 nhém
sulfate cao duoc rira giai ra sau. Két qua tach phan doan cua cac mau GAGs H.
leucospilota thu dugc nhu trén hinh 3.1
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Phén doan
Hinh 3. 1.Phdn doan GAGS bang sdc ki trao déi anion
Trén hinh 3.1 ta thay xuét hién 03 dinh sic ky, tuong duong voi 03 phan
doan (F1, F2 va F3) duoc rira giai khoi cot sac ky & cac nong do mudi NaCl

khac nhau. Tir két qua tach phan doan nay cd thé dua ra dy doan mdi phan doan



40

cua glycosaminoglycan H. leucospilota s& c6 cac dic trung cau tric khac nhau,
phan doan F2 thu nhan duoc c6 ham lugng cao gap 3 1an so véi 02 phan doan
F1 va F3, cac phan doan nay duoc thu nhan & cac nong do rira giai 1a F1 (0,5N
NaCl), F2 (0,75N NaCl) va F3 (1IN NaCl). Cac nghién ctu trudc diy vé
glycosaminoglycan tir hai sam & Viét Nam ciing cho két qua tuwong tu vé sb
lwong cac phan doan glycosaminoglycan thu nhan duoc khi tach phan doan
bang k¥ thuat sic ky trao d6i ion. Glycosaminoglycan dugc phan Iap tir hai sam
Stichopus variegatus va Bohadschia argus déu cé chira 03 phan doan khi tién
hanh tach phan doan, két qua phan tich vé thanh phan hda hoc va cau trlc cua
cac phan doan nay di cho thay cd 2 kiéu cau tric duoc phat hién 1a Fucan
sulfate va Fucosylated chondroitin sulfate [36], [48]. Mot s6 két qua twong tu
cling da dugc ghi nhan trong cac nghién ciru trude day nhu: GAGS ¢ hai sém
H. edulis [73] ciing thu duoc 03 phan doan GAGs Vi F2 chiém lugng 16n hon
so voi F3 va F1, ham lugng F3 cao hon ¢ F1. Phan doan F2 thuong duoc ria
giai & khoang néng do 0,75N NaCl. Tuy nhién, trong mot vai nghién ctu chi
thu nhan dugc 02 phan doan GAGs khi nghién ctu trén cac loai hai sdm
Stichopus horrens [76], H. atra [75], cac phan doan GAGs tur 02 loai hai sam
nay déu c6 chtra 02 nhém FS va FCS. Trudc d6, nhom tac gia Mouro va cong
su cling da nghién ctu chiét tach duoc hai phan doan fucosylate chondroitin
sulfate va fucan sulfate tir hai sdm Ludwigothurea grisea [3]. C&c nghién ctu
sau nay vé GAGs hai sam ciing déu thu nhan duoc hai nhém polysaccharide
sulfate la fucosylfated chondroitin sulfate (FCS) va fucan sulfate (FS) [90]. Tuy
nhién, thanh phan va cau triic caa FCS va FS tir mdi loai hai sm 14 khéc nhau,
tham chi trong cting mét chi hay mot loai ciing khong giéng nhau [4]. Nhu vay,
thanh phan héa hoc cia mdi phan doan GAGs hai sam thu dugc & trén sé tiép
tuc duoc nghién ciu thém nham 1am rd hon vé dic diém cau trdc caa mdi phan
doan thu nhan duoc. Két qua phan tich thanh phan héa hoc cua cac phan doan
dugc dua ra trong bang 3.2, trong d6 thanh phan monosaccharide dugc phan

tich bang phuong phap HPLC sau khi dugc thuy phan trong thoi gian 8 gio ¢
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100°C bing dung dich TFA 2N (triflorua acetic acid), ham luong sulfate duoc
phan tich bang phuwong phap do do duc véi BaCly/gelatin va ham lwogng uronic
acid dugc phan tich bang phuong phép Carbazone.

3.3. KET QUA XAC PINH THANH PHAN HOA HQC CUA CAC PHAN
POAN GLYCOSAMINOGLYCAN

Két qua phan tich mot sb thanh phan hoa hoc chinh cua GAGs va cac phan
doan thu nhan duoc tir hai sam Holothuria leucospilota dugc dua ra trong bang
3.2 dudi day.

Bdng 3.2. Thanh phan héa hoc ciia GAGS va cdc phdn doan tir hdi sAm
Holothuria leucospilota

Tong Ti I¢ mol Uronic _
Mau | carbohydrate Sulfate acid Protein
***% ***%
% Fuc GalNAc | GIcA | Gal ***0f
GAGs* 36,61 2,21 0,90 1,00 | 0,72 | 26,59 22,30 8,08
F1** 37,30 1,89 1,54 1,00 | 0,68 7,92 6,48 0,51
F2** 38,08 2,55 1,62 1,00 | 0,43 | 23,10 12,60
F3** 45,82 1 - - 32,84

Trong do: *% tinh theo trong lugng nguyén li¢u hai sém kho, **% tinh theo trong
lwong mau ding dé tach phan doan va ***% tinh theo trong luong mau GAGs

Két qua phan tich ham luong dudng tong sé cia mau GAGs thd va cac
mau phan doan F1, F2 va F3 trong bang 3.2 cho thdy ham luong tong
carbohydrate ctia phan doan GAGs tho va 02 phan doan F1, F2 khac nhau
khong dang ké, dao dong trong khoang 36,61 — 38,08 %, trong khi d6 phan
doan F3 ¢6 ham luong tong carbohydrate 13 45,82% cao hon dang ké so vai 02
phéan doan F1, F2 va mau GAGs tho.

Két qua phan tich ham luong sulfate (bang 3.2) cho thdy, ham luong
sulfate cia mau GAGs thd va cdc mau phan doan nam trong khoang tir 7,92 —
32,84%, ham luong thap nhat 7,92% thudc vé phan doan F1, phan doan F3 c6

ham luong sulfate cao nhat 32,84%, trong khi d6 ham lugng sulfate caa phan



42

doan con lai F2 1a 23,10%. Nhu vay, c6 thé thay ham luong sulfate cua mau
GAGs tho cao hon so véi 02 phan doan F1, F2, nhung nhé hon ham lugng
sulfate ciia phan doan F3, cac két qua nghién ctru twong tu ciing da duoc chi ra
trong mot sé nghién ctu trude day [36], [48], [55], [85]. Ching ta ciing c6 thé
nhan thiy ham luong sulfate ting dan tir phan doan F1 dén phan doan F3, két
qua nay co thé duogc giai thich 1a khi tién hanh rira giai cac phan doan theo
gradient ting dan nong do dung dich mudi NaCl, phan doan c6 mat do nhém
mang dién nho hon thi lyc lién két voi pha tinh trong cot sac ky nhé hon va do
d6 s& duoc rira giai ra khoi cot sic ky voi nong d6 dung dich chat ria giai thap
hon. Phan doan F1 duoc ria giai ¢ ndng d6 0,5N NaCl, trong khi d6 phan doan
F2 va F3 duoc rira giai ¢ cac ndng do twong tng 12 0,75N va 1,0 N NaCl. Ham
lugng sulfate cia mau GAGs va cac phan doan F2, F3 cho thay cao hon nhiéu
S0 VGi cac mau glycosaminoglycan tir mot s6 loai hai sam khac trén thé gisi da
duoc cong bd nhu Ludwigothurea grisea (13,9%), Isosticopus badionotus
(22,1%), Brandthorurea arenicola (18,2%) [3] va twong duong véi ham lugng
sulfate cua cac mau GAGs tur cac loai hai sim Actinopyga mauriticana 33%,
Cucumaria japonica 28,5% [36] Ngoai yéu té nhém mang dién tich anh huong
dén cac nhom tin hiéu thu dugc khi tach phan doan bang sic ky trao doi ion,
thi cac yéu té vé dic trung cau tric nhu kiéu cau tric mach nhanh hay mach
thang ciing lién quan dén sy hinh thanh cac peak tin hiéu trén sac ky do trao doi
ion (hinh 3.1). Do d6, mdi peak tin hiéu (mdi phan doan thu nhan) s& twong ng
véi mot nhdm hop chat cé su twong déng nhat vé mit cau trac nhu mat d6 nhém
sulfate, kiéu cau tric mach nhanh hay mach thang, ti 1¢ thanh phan cac goc
duong ciu tao nén,... Vi vay két qua phan tich thanh phan hoéa hoc cua mdi
phan doan cho ta thay hoan toan khac nhau [1]. Theo cac nghién ctu trude do
vé mdi quan hé gitra hoat tinh sinh hoc véi cac dic trung cau tric caa GAGs
hai sam da chrng minh rang mat do nhom sulfate dong vai tro quan trong nhat
quyét dinh dén céc hoat tinh sinh hoc cua nhém hop chat polymer sinh hoc nay

[90]. Ngoai ra cac két qua phan tich trong bang 3.2 con cho thay su c6 mit cua
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protein véi ham luong tir 8,08% trong mau GAGs va 0,51% trong phan doan
F1, hai phan doan F2 va F3 khong phat hién thiy su c6 mit caa protein, két qua
tuong tu ciing di dugc chi ra trong cong bé cua Liu va cong su khi nghién ctu
thanh phan hoa hoc cia GAGs duoc phan Iap tir hai sdm A. japonicus ham
lwgng protein chiém 15,74% [89]. Két qua nay cho thay sau khi tach phan doan
bang sic ky trao d6i anion d loai bo dugc protein khoi mau GAGs tho ban dau,
két qua nay c6 thé duoc giai thich do sy twong tac giita cac phan tir protein Véi
nhya DEAE- Macroprep yéu hon so véi cac phan doan caa glycosaminoglycan,
nén c6 thé da duoc rira giai ra khoi cot & bude dau tién khi chay can bang cot

sau khi dua mau 1én cot tach va ¢ cac nong do thap hon caa mudi NaCl.

Uronic acid chi duoc phét hién thay trong 02 phan doan F1 va F2 V6i
ham luong lan luot 14 6,48 va 12,60% thap hon so véi mau GAGs. Uronic acid
duogc cho la thanh phan dai dién cua galacturonic acid va/hoic glucuronic acid
[3]. Ham luong uronic acid dugc chitng minh c6 mat trong tat ca cac phan doan
dang fucosylated chondroitin sulfate cta hai sém, tuy nhién ham lwong cta dai
luong nay ciing bién doi phu thudc vao loai va ca cac phan doan dugc phan 1ap
trong cting mét loai [4]. Cu thé nhu ham lugng uronic acid trong cac phan doan
dugc thu nhan bang sic ky trao d6i ion trén cot DEAE-Sephacel cua
polysaccharide sulfate tir hai sdm Cucumaria japonica duoc Xac dinh thay doi
nam trong khoang 1,4-14,8% [36]. Cac glycosaminoglycan hai sdm thuoc
nhoém polymer di thé dugc tao nén bai cac gdc dudng don khac nhau va céc
nhom chire ning (sulfate va uronic acid). Cac nghién ctu trude day déu chi ra
rang, tat ca glycosaminoglycan hai sam déu c6 chta 03 goc duong chinh 1a
Fucose, Glucuronic acid va Nacetyl-Galactosamin, bén canh d6 con chira mot
lugng nho céc gbc duong khac nhu glucose, galactose, ... [4], [36], [43], [46],
[52]. Thanh phan dudng don cia mau GAGs va cac phan doan trong bang 3.2
cling chi ra két qua tuong tu nhu cac nghién cttu vé thanh phan dudng don cua

GAGs hai sam trong cac nghién ctru da cong bb trudce day [4], [52].
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O mau GAGs 4 thanh phan duong da duoc xac nhan bao gom: Fucose
(Fuc), N-Acetyl Galactosamine (GalNAc), Glucuronic acid (GIcA) va
Galactose (Gal) (Hinh 3.2). Ti 1& c4c thanh phan Fuc, GalNAc, GIcA, Gal 1a
2,21: 0,9: 1: 0,72 (bang 3.2), Fuc chiém ham lwong cao nhat trong sb cac goc
duong, 02 gde dudng GalNAc va GIcA c6 ti 18 khac nhau khéng nhiéu va mot
lwong nhé hon gbe duong Gal. Két qua nay twong tu véi cac nghién ciu veé
GAGs tur cac loai hai sdm Ludwigothurea grisea [3], Isosticopus badionotus
[42], Apostichopus japonicus, Actinoyaga mauritiana [36], Holothuria nobilis
[85] déu c6 chira cac gbc duong ké trén bén canh mét lwgng nho gdc dudng

Glucose.

ST0 {mMisocratic 550 mil E0 1

T ———
J|nC
500 1-Fuc-13.034

(4-Gal- 23389

400

2004

04 T |
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Hinh 3.2. Thanh phan dirong don ciia GAG thd tir hai sam H. leucospilota
trén may phan tich HPLC 1CS-6000

Thanh phan céc goc duong cua 02 phan doan F1 va F2 ciing twong tu nhu
trong mau GAGs, nhung c6 sy khac nhau vé ty 1 gitra cac goc duong. Thanh
phan duong trong phan doan F1 14 Fuc : GalNAc : GIcA : Gal = 1,89 : 1,54 :
1,0 : 0,68 (bang 3.2), phan doan F2 co chira cac goc dudng véi ti 1¢é nhu sau
Fuc : GalNAc : GIcA : Gal =2,55: 1,62 : 1,0 : 0,43 (bang 3.2). Géc Fuc van
chiém ti 18 16n nhét trong sb cac goc dudng, nguoc lai gdc GalNAc chiém ti 1
I6n hon gdc GlcA trong 2 phan doan F1, F2 so véi mau GAGs, gbc duong con
lai Gal chiém ty 18 nho dan tir phan doan F1 téi F2. Két qua nay ciing cho thay
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su tuong dong so véi cac két qua nghién cau vé thanh phan hoa hoc cua
fucosylated chondroitin sulfate tir cac loai hai sam khac trén thé gioi da duoc
cong bé [3], [36], [85], [87], [91].

Trong khi d6, & phan doan F3 chi thdy xuét hién mot gbe duong duy nhat
la Fuc. Nhu vay, cd thé thiy phan doan F3 c6 thanh phan hoa hoc rat khéac biét
S0 V6i 2 phan doan F1 va F2. Phan doan F3 voi dic diém chi chira goc Fuc va
sulfate dugc xép vao nhdm Fucan sulfate (FS). Tur két qua xac dinh cac thanh
phan héa hoc cua 03 phan doan GAGs hai sam H. leucospilota, so voi céc
nghién ctru dd cong bd trude day trén thé gidi, co thé du doan ca 2 phan doan
F1, F2 déu thuoc nhom fucosylated chondroitin sulfate khi ¢ chira dong thoi
cac gbc duong Fucose, N-Acetyl Galactosamine va Glucuronic acid. Trong khi
d6 F3 thuéc nhém Fucan sulfate do chi chira gbc Fucose ciing cac nhém sulfate
[2], [4], [36], [42], [48], [56].

Két luan: Két qua tach phan doan bang sic ky trao doi ion trén cot
DEAE-Maccro Prep, ciing nhu két qua phan tich thanh phan héa hoc cua céc
phan doan glycosaminoglycan tir hai sim H. Leucospilota cho thiy c¢6 02 nhém
cau tric dang fucan sulfate va fucosylated chondroitin sulfate déu dugc phét
hién thay c6 mit trong loai hai sam nay, 02 phan doan (F1, F2) thudc nhém
fucosylated chondroitin sulfate khac nhau do cac thanh phan hda hoc khac
nhau. Cac phan doan FS va FCS ctia mdi loai hai sim déu khdng giéng nhau it
nhat 12 vé mat thanh phan héa hoc (nhu ti Ié gitta cac gbc dudong, ham luong
sulfate, uronic acid), trong d6 cac phan doan FCS trong cung mot loai ciing
khong gidng nhau ciing da duoc chi ra trong nhiéu két qua trude day [4], [52],
[55], [57]. Két qua nay chi ra su phic tap vé cau tric caa glycosaminoglycan
hai sdm. Tuy nhién chinh su da dang vé cau tric lai mang dén sy loi ich tha vi
vé hoat tinh sinh hoc caa nhém polymer nay. Vi viy, dé c6 thé sir dung mot
cach hiéu qua vao viéc tang cudng sic khoe con ngudi cling nhu céc 1oi ich vé
mit diéu tri bénh caa GAGs hai sam thi viéc nghién cau chi tiét dac diém cau

trdc caa chang 1a hét stc can thiét.
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3.4. KET QUA XAC PINH TRONG LUOQONG PHAN TU CUA
GLYCOSAMINOGLYCAN

Mau GAGs tir hai sam H. leucospilota duoc tién hanh do xac dinh khoi
lugng phan tir bang ky thuat sic ky tham thiu gel GPC (Gel Permeation
Chromatography). Phuong phap ndy con gitip danh gia mirc dd nhiém tap céc
hop chat khdng mong muédn khac trong qua trinh chiét tich GAGs tir hai sam.
Céc dextran c0 trong luong phan tir khac nhau tir 1.000, 5.000, 12.000, 25.000,
50.000, 150.000, 270.000 va 670.000 (Da) dugc sir dung dé dung duong chuan.
Db thi duong chuan duoc thé hién & hinh 3.3. Két qua sic ky dd xac dinh trong
lugng phén tr cua glycosaminoglycan Holothuria leucospilota dugc trinh bay
trén céac hinh 3.4, 3.5, 3.6, 3.7 tuong (tng voi mau thd va cac mau phan doan
F1, F2, F3 nham danh gi4 chi tiét hon mdi phan doan.

3.4.1 Phuong trinh dwong chuin dextran

log(M.W.)

32,

min

Hinh 3. 3. 6 thi dwong chudgn Dextran
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Ttr cac dextran chuan, sau khi chay trén sic ky tham thau gel GPC ta xay
dung dugc db thi duong chuan nhu hinh trén. Sau d6 tinh toan thi thu duoc
phuong trinh duong chuan dung dé xac dinh trong luong phan tir cac phan doan
GAGs.

Phuong trinh duong chuan:
f(X)=-0,004627441*X3+0,3801614*X?2-10,71567*X+108,7171
R?=0,9996146

3.4.2 Trong lwgng phan tit GAGs tho
GPC Graph
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Hinh 3. 4. Sdc ki d6 GPC cua GAGSs duroc phan Idp tir H. leucospilota
Bdang 3.3. Két qua xdc dinh trong lirong phan tir GAGS tho

Mau Mn (g/mol) Mw (Da) Mw/Mn
Peak 1 13744783 112123909 8,15
GAGs tho Peak 2 48729 136.299 2,79
Peak 3 749 846 1,13

Két qua sac ky do hinh 3.3 cho thay su phan bé trong lwong phan tir cia
GAGs thd hai sam H. leucospilota tap trung chii yéu & peak sé 1. Trong luong
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phan tir trung binh (Mw) cta cac phén tir ¢ peak nay duogc xac dinh la khoang
112124 KDa, sé trong lwong phan tir trung binh (Mn) 1a 13744783, chi s6 PDI
(Polydispersity Index) la 8,15.

Nhitng nghién ctu vé GAGs & nhiéu loai hai sim cho thy hop chat nay
c6 trong luong phan tir twong ddi 16n, tir vai chuc kDa (GAGs dang FCS nhu
cac loai Holothuria edulis: 51,09 kDa, Apostichopus japonicas: 56,82 kDa,
Stichopus hermanni: 64 kDa) dén vai trim kDa nhu ¢ cac loai H. edulis: 615,50
kDa, Apostichopus japonicas: 419,90 kDa, Holothuria nobilis: 475,80 kDa...).
Hon nira, trong Iuwgng phan tir GAGs cling khac nhau gitra cac loai va gitra cac
phan doan GAGs trong cling mot loai [91] [92]. Tiép theo la phan tich khdi
lwong phan tir trung binh timg phan doan nhim danh gia mirc ¢ nhidm tap chi

tiét hon.

3.4.3. Khoi lwgng phan tir trung binh ciia phan doan F1-GAGs

GPC Graph
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Hinh 3. 5. Scc ki d6 GPC ciia phdn doan F1-GAGs tir H. leucospilota

Bdng 3.4. Két qud xdc dinh khoi lwong phan ti phdan doan F1-GAGS

Mau Mn (g/mol) Mw (Da) Mw/Mn
GAGs F1 Peak 1 11011 28.665 2,6
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Két qua cho thay khéi lwong phan tir trung binh (Mw) cta céc phan tir ¢
peak nay duoc xac dinh 12 khoang 28665 Da, s6 trong luong phan tir trung binh
(Mn) 1a 11011, chi s PDI (Polydispersity Index) 1 2,6.

D6 phan tan khéi lugng ¢ giai doan F1 tuong ddi thap, trong sic ki dd
chi chtra mét peak, diéu d6 chting té phan doan F1 dugc tinh sach tét, it 1an tap
chat khac. Do d6 khi phan tich cac thanh phan cau tao, ciu trdc mach lién két
cling cho két qua tin cay, it bi tin hiéu nhiéu hon.

3.4.4. Khoi lwgng phan tir trung binh ciia phin doan F2-GAGs

GPC Graph
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Hinh 3. 6. Scc ki d6 GPC ciia phdn doan F2-GAGs tir H. leucospilota

Bdng 3.5. Két qud xdc dinh khoi lwong phan ti phdan doan F2-GAGS

Mau Mn (g/mol) |  Mw (Da) Mw/Mn

F2-GAGs Peak 1 61418 149.093 2,42

Két qua cho thay khéi lwong phan tir trung binh (Mw) cta cac phan tir ¢
peak nay duogc xac dinh 1a khoang 149.093 Da, s trong lugng phan tir trung
binh (Mn) 1a 61418, chi s6 PDI (Polydispersity Index) 1a 2,42.
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Phén doan F2 ciing duoc tinh sach twong ddi tét trong tu phan doan F1.
Tuy nhién giai doan nay sé trong luong phan tir trung binh cao hon nhiéu so
véi F1. Ti 18 nay dat xap xi gap 6 lan, diéu nay c6 thé 1a do lugng GAGS ¢6 ciu
trac tuong dong nhau dugc ria giai ¢ ndng do mudi 0,52M dén 0,9M chiém
phan lon trong GAGs tho.

3.4.5 Khoi lwgng phan tir trung binh ciia phan doan F3-GAGs

GPC Graph
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1.0+

Hinh 3.7. Sdc ki d6 GPC cua phdn doan F3-GAGs tir H. leucospilota

Bdang 3.6. Két qud xdc dinh khoi luwong phan tiz trung binh F3-GAGs

Mau Mn (g/mol) | Mw (Da) Mw/Mn
Peak 1 3482940 22275267 6,39
F3-GAGs
Peak 2 84223 136.191 2,51

Trén sac ki d6 phan doan nay xuat hién 2 dinh peak. Peak 1 cho thay khoi
lwrong phan ti trung binh (Mw) cta cac phan tir ¢ peak nay duoc xac dinh la
khoang 22275267 Da, s trong lwong phan tir trung binh (Mn) 1a 3482940, chi
s6 PDI (Polydispersity Index) 1a 6,39. O peak 2 thi khdi lugng phan tir trung
binh (Mw) la 136.191 Da, s6 trong luong phan tir trung binh (Mn) la 84223,
chi s6 PDI nam ¢ 2,5. Nhu vay, day 1a phan doan c6 thé chua tap chat, Peak 1
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véi chi s6 PDI cao cing khéi lugng phan tir 16n kho xac dinh chinh xac dic
diém cau tric cling nhu thanh phan hoa hoc.

Nhu vay thanh phan héa hoc cac phan doan da duoc 1am r6, bén canh d6
khdi luong phan tir trung binh ciing d3 danh gia hiéu qua chiét tach teong ddi
cao, khéi lwong phan tir phan bé tap trung, d6 phan tan khong nhiéu, cac phan
doan duoc tinh sach twong dbi dé tién hanh phan tich tiép theo vé xac dinh cau
tric phan ti. Cac lién két trong mach, vi tri mach nhanh, vi tri cdc nhom thé
sulfate cuing kiéu lién két s& dugc 1am rd qua cac phan tich trén phd hdng ngoai
IR va phd cong huong tir hat nhan NMR.
3.5. XAC PINH PAC PIEM CAU TRUC CUA GLYCOSAMINOGLYCAN
TU HAI SAM H. LEUCOSPILOTA

3.5.1. Phé hong ngoai IR

Phuong phap pho hong ngoai la phuong phap don gian va thuan tién dé
nghién cau cAu trac phan tir thdng qua viéc sap xép cac vach phd dao dong
tuong wng véi nhom nguyeén tir nhat dinh trong phan tir. Trong phan tich cau
trac cia polysaccharide sulfate ndi chung va glycosaminoglycan néi riéng, phd
IR cho biét cac théng tin vé sy c6 mat va vi tri nhom sulfate, cac lién két
glycoside ton tai trong phan tir GAGs, tir d6 cho biét mot phan thong tin vé dac
trung cau trac caa chang. Theo tai liéu tham khao [85], [87] cac dao dong hap
thu & vang 6 séng 820-830 cm™ dic trung cho lién két C-O-S & vj tri equatorial
C2 hoic/va C3, viing 835-840 va 845-860 cm™ lan luot dic trung cho lién két
C-0-S & vi tri C2/C4 va C4, vung 1240-1272 cm™ dic trung cho dao dong hoa
tri cua S = O, vung 1610-1625 cm™ va 1410 cm™ dic trung cho dao dong doi
xung va khong d6i xtiing caa nhom cacboxylat.
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3.5.1.1 Phé hong ngogi IR phén doan F1
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Hinh 3.8. Phé hong ngoai phdn doan F1

Bdng 3.7. Céc peak dic trung phé IR phan doan F1

Peak (cm™) Dao dong dic trung

405,05; 420,48 C=0 (co dan)
576,72 S-0
667,37 C-Cl
812,03 C-0-S
896,83 N-H (lic)
1029,99 C-0-C
1220,94 S=0 hoic C-O
1413,82 C-N (nhom acetyl)
1541,12 N-H (bién dang)
1633,71 C=C (co dan)
2931,80 C-H
3288,63 O-H

Tur két qua phan tich pho phan doan F1 (hinh 3.8), phan tich tong hop céac
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peak tin hiéu va dao dong dac trung ctiia c&¢c nhom chirc. Sau d6 dua vao cac
nghién ciru vé dao dong dic trung nhom chirc bang 2.1 [83], [84], két hop véi
cac nghién ctru di cong bd vé cac loai hai saim khac dé dua ra cac nhan xét vé
cac peak dic trung & mdi phan doan la dao dong dic trung cho nhém lién két
nao.

Theo d6 cac peak 1413,82 cm™, 1541,12 cm, 896,83 cm™ 1a cac dao dong
lic, bién dang, co din dic trung ctia nhém C-N (acetyl) va lién két N-H, day
chinh 1a nhém N-Acetyl trong goc GalNAc, mot trong hai nhém cua fucosylate
chondroitin sulfated. Nhém uronic acid cling dwgc chirng minh bai cac dao
dong co dan C=0 & peak 405,05 cm™ va 420,48 cm™, lién két C-O thé hién qua
dao dong 1220,94 cm'*; 1029,99 cm™®, lién két O-H co dan ¢ peak 3288, 63 cm
1. Pay 1a cac dao dong trong nhém cachboxyl COOH & céc géc acid hiru co.
Ngoai ra con c6 cac dao dong khac nhuw C=C thé hién lién két trong céc goc
duong, C-H lién két trong tat ca cac hop chat hitu co.

Sy sulfate hoa c6 thé thay qua viéc ton tai cac dao dong ciia nhém -0OSO3
va lién két C-O-S. O phan doan F1, lién két C-O-S thé hién qua sé séng 812,03
cm™ con cac lién két trong O-SOs thi xuét hién trén cac peak 576,72 cm™,
1220,94 cm™. Ngoai ra con thay cé xuat hién cia cac peak khdng rd chinh xéac
cua dao dong nao, vi cac dao dong do6i khi co su gidng nhau trong ving pho
hap phu, gay chong pho, kho biét chinh xac. Poi khi cac tap chat con 14n trong
qua trinh tdch phan doan cling la mdt nguyén nhan gay kho khan khi xac dinh
dao dong dic trung. Pon cir trong trudng hop ndy 1a sy xuét hién cua dao dong
667,37 cm™cua lién két C-Cl, diéu nay cd thé la do qua trinh rira giai bang NaCl
da xay ra qua trinh thé cac goc CI vao mach phan ti.
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3.5.1.2 Phé hong ngogi IR phén doan F2
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Hinh 3.9. Phé hong ngoai phdn doan F2

Bdng 3.8. Cdc peak diic trung phé IR phan doan F2

T
500
cm-1

Peak (cm™) Dao dong dic trung
406,98; 416,62; 428,2 C=0 (co dan)
578,64 S-0
685,66 C-Cl
854,47 C-0-S (4-O-Sulfated)
962,48 C-O (co dén)
1043,49 C-O-C
1128,36 C-C-C
1165 C-0
1225,01 S=0
1373,32 C-N (nhém acetyl)
1506,41 N-H (bién dang)
1558,48 N-H ( bién dang)
1633,71 N-H ( bién dang)
2945,30 C-H
3423,65 O-H
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Tuong ty nhu & F1, & F2 ciing thiy xuét hién cac peak dic trung cho su
c6 mit caa GalNAc, uronic acid va sy sulfate hda. Cac peak co thé ké dén nhu
sau:

- Nhém GalNAc duoc xac nhan théng qua céc tin hiéu ¢: 1506,41 cm?,
1558,48 cm?, 1633,71 cm™ va 1373,32 cm™ thé hién dao dong bién
dang cua lién két N-H va C-N trong acetyl.

- Nhom sulfate dugc xac nhan théng qua mot sé tin hiéu dic trung nhu
sau: 1225,01 cm?, 578,64 cm', 854,47 cm™ véi cac dao dong hap phu
tuong tng cua cac lién két S=0, S-O va C-0-S. O truong hop nay, lién
két dugc xac dinh la lién két & vi tri O-4 va hoiac 0-2/0-4. Pay ciing la
vi tri lién két timg duoc bao céo trong cac nghién ctu trudce day.

- Nhém Uronic acid véi cac dao dong co ddn C=0 & sé song 406 cm™,
416 cm™, 428 cm™* va C-O ¢ 1165 cm™.

Nhu vay ca hai giai doan F1 va F2 déu cho ta nhitng minh chiing vé su
xuat hién cua FCS vai cac nhdm GIcA va GlaNAc bang cac dao dong dic trung
lien két trong phan ti ching. Mic di c6 su xuét hién cac tin hiéu nhiéu, ciing
nhu viéc con tap chat trong qué trinh tach phan doan, tuy nhién cac minh ching
trén ciing 13 thuyét phuc veé cau tric FCS & phan doan F1 va F2 cia GAG hai
sam H. leucospilota. Piéu nay ciing twong dong voi cac nghién ctu trude do
va cac phan doan chiét tach tir cac loai hai sim trén thé gisi. Nhu loai
Holothuria edulis [73] phan doan F1, F2 ciing 1a FCS nhung khac & chd cac vi
tri sulfate hoa 1a C2 hoic/va C3. Hay ciing vé loai H. leucospilota nhung duoc
thuc hién boi Piaopiao Qiu (2020) cuing cac cong su thi cho thay vi tri thé nhom
sulfate & FCS la C4 va/hoac C6 [93].
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3.5.1.3 Phé hong ngogi IR phén doan F3

[—— Multipoint Baseline Correction 1 |

3]
[5)]

2=}
[=]

[}
m

]
=]

C-0O-S

e
[}

1

O-H

)
=]

S=0

o
3]

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
F3 cm-1

Hinh 3.10. Phé hong ngoai phdn doan F3
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Khong gidng véi hai phan doan F1, F2, phan doan F3 thudc nhém fucan
sulfate (FS) nén trén pho cta phan doan nay khéng ¢ céc tin hiéu chi ra sy c6
mit cua gdc uronic acid nhu trong hai phan doan F1, F2. Két qua nay mét lan
nita xac nhan két qua phan tich ham lwong uronic acid bing phuong phéap hoa
hoc. Mic du vay, trén phd IR cua phan doan F3 ciing xuat hién cac tin hiéu dic
trung cho su ¢4 mat caa nhom sulfate, két qua nay hoan toan phu hop véi két
qua phan tich ham luong sulfate da duoc chi ra trong phan 3.3 da duoc trinh
bay & trén. Qua that vay, ngoai cac dao dong C=C & s6 song 1641,42 cm™ dic
trung lién két trong mach cac duong don Fuc, Gal, Glu,.. hay lién két khong
thé thiéu trong céc hop chat hitu co d6 1a C-H ¢ tan s6 2943,37 cm™. Trong phd
IR phan doan nay khong thay xuat hién cac lién két C-N hay N-N, dic trung
cho nhém GalNAc. Két qua do phd IR cua phan doan F3 (hinh 3.10) cho thay
tin hiéu hap thu & viing s6 song 1219 cm™ 1 tin hiéu hap thu dic trung cua lién
két S = O [87] chiing t6 su c6 mat cua nhom sulfate trong phan tir cua phan
doan F3-GAGs, bén canh d6 ta con quan sat thay tin hiéu manh & viing sb séng
837,11 cm chi ra vi tri cua nhém sulfate & C4 va/hoic C2/C4 cua vong fucose
[85], [87]. Nhu vay, phd IR cho ta biét sy c6 mit caa nhom sulfate trong phan
tr GAGs va mot phan thdng tin vé vi tri cua chang trong gbc duong o-L-
fucopyranose thong qua dao dong cua lién két C-O-S. Tuy nhién, dé xac dinh
chinh xac vi tri cua cac nhom sulfate chung ta can thém nhing thong tin tir pho
cong hudng tir hat nhan (NMR) va pho khéi (MS). Céc két qua twong tu cling
d3 duoc chi ra trong céc nghién ctu trudc day vé FS ¢ cac loai hai sam
Stichopus variegatus [48], Holothuria edulis [73], Holothuria atra [75],
Stichopus horrens [76], Holothuria spinifera [77], Holothuria polii [83]. Céac
nghién ctru da xac nhan sy khac nhau vé vi tri cac goc sulfate trong vong fucose
cling nhu trat tu c4c lién két gitra cac gbc duong fucose va fucose sulfate & mdi
loai hai sim. Céac nghién ciu vé FS & Stichopus horrens cho thay vi tri nhoém
thé 1a 2-0, 4-O, con & Holothuria edulis chi phat hién nhém thé & vi tri 4-O
trong khi d6 & Stichopus variegatus ghi nhan cac nhém thé 1a 2-O hoac/va 4-
O-sulfated [48],[73],[76].

3.5.2. Phé cong huong tir hat nhan 'H-NMR

Phé hong ngoai IR chi do duoc cac thay doi cia mémen ludng cuc trong
mot phan tir. Do d6 phd IR chi giup ta xac dinh duoc cac loai dao dong dic
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trung cua cac lién két, nhdm chic ¢ trong phan tir, chi ra thanh phan mot sé
loai nhdm chuc trong phan tir. Pho IR khong cho ta biét duoc thong tin vé cac
lien két glycoside hay kiéu lién két glycoside giira cac goc duong. Do d6, dé co
thém cac thong tin vé cau tric cua cac hop chat hitu co noi chung va hop chit
glycosaminoglycan néi riéng can thiét phai tién hanh phan tich thém trén phd
cong huang tir hat nhan *H-NMR va C-NMR cua cac hop chét nay.

Phé cong huong tir hat nhan 'H-NMR cua céc phan doan F1, F2 va F3
(Hinh 3.11, 3.12, 3.13) di dugc do trén may do phd cong huang tir hat nhan
phan tir cao Bruker AvaceNeo 600MHz tai Vién Hba hoc, Vién Han l[am Khoa
hoc va Cong nghé Viét Nam. Tuong ty nhu glycosaminoglycan cua nhiéu loai
hai sdm khac trén thé gisi da dugc cong bd trude day [1], [2], [47], [48], [50],
[52] pho cong huong tir hat nhan *H-NMR cta phan doan F1, F2, F3 ¢6 chua
cac tin hiéu manh va ro rang ¢ vung truong cao 1,23-1,37 ppm va vung truong
thap 5,03-5,40 ppm dic trung cho proton He ctia nhdm methyl (CHs;) va proton
H; cta goc o-(1,3)-L-fucose [50], [52].

(H2-Hs)-a-L-Fucp

CH3-GaINAc
He-a L-Fucp
Hi-a-L-Fucp
B RN LR L T IIIIIIIIII rrrTrTrprTITTT
11 10 9 2 1 ppm

T
1
L._ ,_,I l._ ] J‘ |

| e =) o |2
] B = @ (@ (e
- uw (=] - (=] -

Kl

Hinh 3.11. Phé céng hueng tir '‘H-NMR phdn doan F1



CHs-GalNAc

(H2-Hs)-a-L-Fucp He-o-L-Fucp

el

T T T | T
10 2 ] 5 3
|

s Ak

Hinh 3.12. Phé céng hwong tir

T

2 0 -1 ppm
IR | (.

[} 1=

n .

el

He-a-L-Fucp

H1-a-L-Fucp (Hz-Hs)- a-L-Fucp

f_ [

: ;SEWQW% \J||.I||. rargﬁ T

Hinh 3.13. Phé céng hueng tir '‘H-NMR phdn doan F3

10 9 8

-




60

Qua d6 tham khao thém nhitng dix liéu tir cAc nghién cau khéac vé nhiing
loai hai sam khac nhau [49], [51], [53], [55], [75], [78], [77], [83], [94] c6 thé
thay phd cong hudng tir tH-NMR cua 3 phan doan kha phic tap va cé su chdng
chéo cac tin hiéu gay nhiéu thong tin dang ké. Nguyén nhan gay ra sy tring lap,
nhiéu tin hiéu nay cd thé 1a do trong thanh phan ciu tric cac FCS c6 chua cac
nhém chuc phuc tap, da dang vé mat do nhom sulfate 1an kiéu lién két khac
nhau. Do d6 chi c6 thé giai doan phd can ctr vao cac ving tin hiéu dic trung
cta hai nhém hop chét, ma khéng thé dua ra giai thich duoc mot cach chi tiét
tat ca cac tin hiéu trén phd, hoic két luan mot cach chinh xac.

Trén pho *H-NMR cua 02 doan F1, F2 cho ta biét thém nhiing vung tin
hiéu dac trung cho fucosylated chondroitin sulfate (FCS) théng qua vung tin
hiéu tir 2,0 - 2,1 ppm la su hién dién proton nhom acetyl cua vong GalNAc
(CH3CO-). O ca 2 nhém déu cd cac tin hiéu pho kha giong nhau va déu c6 ving
tin hiéu 2,0 dén 2,07ppm chiing minh ca 2 phan doan déu thugc nhém FCS [2],
[52]. Mic khac trong ving d6 chuyén dich héa hoc tir 5,0 dén 5,8 la ving tin
hiéu dac trung cua proton anomeric H1 cua vong fucose va fucose sulfate [1],
[2]. Cac nhom sulfate khi c6 mat trong vong fucopyranose gay ra anh huong
dén do dich chuyén cua proton anomeric, vi vay trong ving tin hiéu nay ta quan
sat thay mot nhdm céc tin hiéu trong ving tir 5,03-5,40 ppm c6 thé dua ra du
doan vé sy ton tai cua nhiéu goc dudng fucose vai cac muac do sulfate hoa khac
nhau [2], [52], [55], [56].

Trén pho cta phan doan F3 khéng thiy xuat hién cac tin hiéu cia cac nhém
acetyl ciia vong GalNAc (CHsCO-), diéu nay chiing to F3 khéng phai 1a FCS.
Tin hiéu trén pho hinh 3.13 cho thdy F3 chi chira vong fucose va cac nhom
sulfate hoa nén cang khang dinh day 1a phan doan chaa FS. Trong ving do
chuyén dich tir 5,0 dén 5,8 1a viing quan st cho thay su c6 mat ciaa nhém
sulfated va vong fucose. Hai tin hiéu do chuyén dich héa hoc & 5,67 ppm va
5,4 ppm, thé hién tuong wng cho proton anomeric H1 ciia vong pyranose véi
2,4-O-disulfated fucose (Fuc2S45S).

Cac vung tin hiéu proton c6 dé chuyén dich hda hoc tir 3,3 dén 4,4 ppm
thudc vé nhém tin hiéu cua céc proton H2 - H5 cua vong pyranose & cac phan
doan F1, F2, F3. Tuy vay, do cac tin hiéu phd co do phan giai kém, nhiéu tin
hiéu chong chéo I&n nhau nén rat kho dé co thé giai thich dugc tuong minh ting
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tin hiéu trong vung do dich chuyén héa hoc cua céc proton H2-H5 [2]. Nhin
chung, cac tin hiéu dic trung trong ving truong cao thudc vé nhém proton H6
va ving trudng thap thudce vé céc proton H1 cho thay c6 su twong déng véi phd
proton ctia FCS va FS da duoc nghién cau tir nhiéu loai hai sam trén thé gisi
cong bd trude day [2], [52], [55], [56]. Céc di liéu ghi nhan dugc tir phd H-
NMR ciing twong tu véi nghién cuu cua Piaopiao Qiu va cong su trén H.
leucospilota [93] khi cho thdy cac nhdm thé 13 2,4-O-disulfated fucose. Bén
canh d6 1a cac tin hiéu lién két H-H khac & nguyén tir C4, C6 thdy hon goi ¥
cho kiéu sulfate hoa & vi tri 4-O hoic/va 6-O, mét sb chi 1a 2-O hoic khdng
sulfate hoa va lugng nho la 3,4-O-disulfated fucose. Nhin chung cac FCS va
FS & céc loai hai sam khac ciing c6 két qua phan tich twong tu, chi khéc vi tri
sulfate hoa trong vong pyranose [49], [51], [55], [76], [85], [88], [90].

Bén canh cé4c thong tin vé cau tric thu nhan duoc tir pho cong hudng tir
hat nhan *H-NMR, pho cong huong tir hat nhan *C-NMR ciing cho biét thém
thong tin vé kiéu lién két trong cau tric cia cac polymer dang FCS va FS cua
hai sdm. Trong nghién ctu nay, ching t6i lua chon phan doan F2 1a phan doan
c¢6 ham luong 16n nhat lam phan doan dai dién cho glycosaminoglycan cua hai
sam H. leucospilota, cac nghién ctiu vé glycosaminoglycan hai sim hau hét
thuong tap trung vao nghién ciu cau tric va hoat tinh sinh hoc ciia phan doan
nay, do cd cau trdc hda hoc bién doi rat da dang va sé hiru nhiéu hoat tinh sinh
hoc quy. Bén canh d6, FCS ciing c¢6 cau tric rat dac thu ma khéng mot loai
dong vat hay thuc vat nao cé ngoai hai sam.

3.5.3. Pho cong huong tir hat nhan 3*C-NMR

Pho cong huong tir hat nhan 3C-NMR cua phan doan F2 duoc chi ra
trong hinh 3.14.
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Hinh 3.14. Phd *C-NMR cua phan doan F2

Phé cong huong tir hat nhan C-NMR cua phan doan fucosylated
chondroitin sulfate F2 H. leucospilota (hinh 3.14), ciing giong nhu nhiéu
fucosylated chondroitin sulfate ciia cac loai hai sam khac da dugc cong bo
[2][89][91], trén phd BC-NMR cua phan doan F2 c6 cac tin hiéu ¢ ving nhan
dang dic trung cta gc o-L-Fucp tuong ddi rd rang (hinh 3.5) ¢6 thé nhan ra
tin hiéu manh trong cac vung aromeric (83,9205 ppm) va vung truong cao
(17,7-18,4 ppm) dac trung cua C-1 va C-6 vong 1—3-a-L-Fucp [50], [95].
Thém vao d6 1a t6 hop cuia cac tin hidu ¢ ving c6 do dich chuyén héa hoc 69,08
-71,81 ppm la cua cacbon vong pyranose C2-C5 [2][56][89][91]. Céc dit liéu
phd nay cho thay cau trac tuong d6i don gian caa phan doan F2 so voi cac
polysaccharide tir rong bién va FCS tir cac dong vat bién khong xwong sdng
khéac [96]. Polysaccharide sulfate tir rong bién hay cac loai hai sam khac c6 pho
13C-NMR tuong ddi phuc tap céc tin hiéu chinh phan 16n cho thdy mic do da
boi nhat dinh [95], [69], [43]. Piéu nay chi ra sy da dang trong vi tri cua cac
lién két glycosidic va/hoac mo hinh sulfate hoa kép. Trén phé hinh 3.14 ciing
xac nhan sy cd mat caa cac nhom Acetyl thong qua cac tin hiéu ¢ do dich
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chuyén héa hoc 22,09-22,48 ppm va va sy ¢ mit cua cacbon carboxylic cua
nhém uronic acid théng qua tin hiéu & 179,03 ppm, két qua nay ciing cho thay
su phi hop véi két qua phan tich thanh phan héa hoc cua phan doan F2 di duogc
dua ra trong bang 3.2. Két qua nay ciing gidng vai béo céo cua Piaopiao Qiu
trén H. leucospilota [93] khi cho thay lién két trong mach ciing 1a linked a
(1—3), bén canh d6 con la linked o- (1—4). Tuy nhién mach FCS trong nghién
ctru cta Qui va cdng su [93] 1& mot mach véi cau tric mach nhanh kha 16n ¢c6
thé 1én dén 9 don vi lap lai cac vong fucose. Mach chinh dwgc xac nhan 1a mot
cau tric di thé GIcA—GalNAc4S6S va GIcA—GalNAC6S. Mot vai bao céo
khac vé cac lodi hai saim khéac nhau cling dugc cong bd nhu lién két 1,2- va 1,3-
linked a-L-fucopyranose & hai sdm Stichopus variegatus [48], Stichopus
horrens [76] va Holothuria floridana [49] véi (1—3)-a-fucopyranose,...
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KET LUAN VA KIEN NGHI
KET LUAN
Dé tai luan van da dat duoc nhitng két qua chinh sau:

1. Glycosaminoglycans (GAGs) dau tién di duoc chiét tach, phan 1ap tir hai
sam Holothuria leucospilota thu ¢ viing bién Viét Nam. GAGs duoc chiét
tach theo phuong phap thay phan véi enzyme papain (2000 Ul/g) trong
moi truong dém acetate 0,1M (pH 6) c6 chia 5mM EDTA va 5 mM L-
cystein. Két qua ham lugng GAGs thu nhan dugc dat 4,7 %.

2. Két qua phan tich thanh phan héa hoc cuia GAGs cho thay c6 chtra cac goc
duong chinh la Glucuronic acid, N-acetyl Galactosamin, Galactose va
Fucose, ham luong sulfate va uronic acid lan lugt 13 26,59% va 22,3%.

3. Glycosaminoglycans cua hai sam Holothuria leucospilota dugc tach phan
doan, tinh ché bang ky thuat sac ky trao d6i anion trén nhya DEAE-Macro
prep cho ra 3 phan doan tuong ung F1, F2 va F3. Két qua phan tich thanh
phan duong don cua cac phan doan cho thay phan doan F1, F2 thuoc nhom
fucosylated chondroitin sulfate va F3 thugc nhdém fucan sulfate.

4. Mot sé dic trung cAu trac caa cac phan doan GAGs d3 dugc xac dinh bang
cac phuong phap phan tich pho IR va NMR. Cac phan doan F1, F2 ¢6 cau
trac khung mach chinh gom cac goc GlcA—GalNAc lién két 1,4 véi cac
nhanh fucan sulfate ¢ vi tri 3-O cua gdc duong glucuronic acid. Nhom
sulfate chu yéu & vi tri C4 cua cac gbe duong fucose va galactose va mot
lwgng nho & cac vi tri 2,3-di-O. Phan doan F3 1a mot fucan sulfate véi cau
trdc mach chinh (1—3)-a-Fucopyranose, kiéu sulfate hoa la 2,4-O-
disulfated fucose.

KIEN NGHI

Glycosaminoglycan hai sam thudc nhom polysaccharide c6 hoat tinh
sinh hoc rat da dang, tiém nang ung dung lén. Dé co thé phat trién nhom cac
hop chat nay thanh cac hop chat hitu ich bao vé sic khoe cong dong can tiép
tuc nghién ctru danh gia vé cac hoat tinh sinh hoc (nhu hoat tinh chéng dong
mau, ting cudng mién dich, khang u,...) va cau trac chi tiét cia GAGs dé tir
d6 lam co s& cho viéc phat trién (g dung cac hop chat GAGs nay mot cach
hiéu qua.
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PHU LUC

Phu luc 1: Db thi xay dung duong chuan ctia dung dich chuan D-Glucose trong
phan tich ham lugng carbohydrate mau PS dang thod
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Phu luc 3: D6 thi xay dung duong chuan cua dung dich chuan D-Glucuronic
acid trong phan tich ham luong uronic acid mau PS dang thd
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Phu luc 5: D6 thi xay dung duong chuan caa dung dich chuan D-Glucose trong
phan tich ham lugng carbohydrate cac phan doan PS
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Phu luc 7: D6 thi xay dung duong chuan cua dung dich chuan D-Glucuronic

acid trong phan tich ham lugng uronic acid cac phan doan PS
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Phu luc 9: Sic ky dd IC cuia PS dang thd tir hai sam Holothuria leucospilota
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Phu luc 12: Pho ®C-NMR cua phan doan PS F2 tir hai sam Holothuria
leucospilota
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