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bénh vé xuong nhu bénh lodng xuong, gy xuong, bénh thap khép va viém khop bang
cach stir dung hang ngay. San pham sita 1én men chta angiogenin va/hodc san pham thity
phan cia angiogenin véi lugng nam trong khoang tir 0 ,9mg/100g dén 150mg/100g va
Xystatin va/hodc san pham thity phan cta xystatin theo ty 1 khéi lwong so véi angiogenin
va/hodc san pham thuy phén cua angiogenin nam trong khoang tir 0,006 dén 1,7. Xuong co
thé dugc ting cuong do bén va cic bénh vé xuwong nhu bénh loang xuong, gy xuong,
bénh thap khép va viém khép co thé duge phong ngira hodc diéu tri bang cach sir dung san
pham sita 1én men. Sang ché ciing dé cap dén cac phuong phap san xuat san pham nay.
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Linh vue kj thuat dwgc dé cap

Sang ché d& cap dén san pham sita 1én men méi va phuong phap san xut
san phdm nay. San phim sita 1én men nay chira thanh phan sita déc trung va c6
thé hiru dung trong phong ngira va diéu tri cc bénh vé& xuong nhu bénh lodng

xuong, gdy xuong, bénh thip khép va viém khap.
Tinh trang k§ thuit ciia sang ché

Trong nhitng ndm gan ddy, cac bénh vé xuong nhu bénh lodng xuong, giy
xuong va dau lung gia tang trén toan cau clng vdi su gia héa trong xa hoi va
tuong tu va tré thanh mot van dé x4 hoi nghiém trong. Nguyén nhan giy ra
nhffng can bénh nay 1a do su hip thu canxi khong day du, suy giam kha ning
hép thu canxi, mit can bing hoocmon sau khi mén kinh va tuong tu. Xét thay
rang, gia ting khdi luong xuwong co thé nhiéu nhét c6 thé bang cach kich hoat
tao c6t bao va qua trinh hinh thanh xuong tir giai doan sém trong cudc doi va sy
gia ting khdi lugng xuong cuc dai va d6 bén chic ctia xuong (mat do xuong +
chét luong xuong) 13 hiru hiéu trong viée phong ngira cac bénh vé xuong nhur
bénh lodng xwong, gy xuong va dau lung. Luu y ring, thut ngir “chat luong
xuong” dung dé chi vi cdu triic xuong, quéa trinh quay vong chuyén héa, giy
xuong vi thé va qua trinh voi hoa. C6 thé thdy ring, cac bénh vé& xuong nhu
bénh lodng xuong, gy xuong va dau lung c6 thé duoc phong ngira bang cach
ngin chin qué trinh tiéu xwong do hily cét bao. Xuong dugc tiéu hay va hinh
thanh l3p di lap lai theo cach cin bang (qué trinh tai tao xuong). Tuy nhién, céc
bénh vé& xwong nhu bénh lofing xwong, giy xuong va dau lung cé thé xuét hién
khi qué trinh tiéu xuong vuot trdi hon qua trinh tao xwong do su thay ddi vé can
bing hoocmon sau khi man kinh va tuong tu. Do d6, xuong cé thé dugc ting
cudng cing ¢ bang cach ngin chin qué trinh tidu xwong do hity cbt bao va duy

tri ¢ bén chac cia xuong & murc do hang dinh.

Theo quan diém mo ta & trén, thudc, thuc dn, d6 uodng, thuc pham hoéc

tuong tu, trong dé mudi canxi nhu canxi cacbonat, canxi phosphat hodc canxi
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lactat hodc san phdm canxi tu nhién nhu canxi trong nudc sita, bdt xuong bd
hodc vo trang dugc bd sung mdt cach riéng biét, da dugc tién hanh thuc hién
Inhém dé tang cuong dd bén chic xuong. Thubce, thuc 3n, dd udng, thuc phim
hodc tuong tu chtra san phim canxi nhu vay cing voi chét c¢é tac dung ting
cudng hép thu canxi nhu casein phosphopeptit hodic oligosacarit ciing dd duoc
str dung dé ting cudng d6 bén chic xuong. Tuy nhién, tdc do hip thu canxi bing
50% hodc thdp hon khi sir dung thirc &n hogic d6 udng chtra mubi canxi hosc san
phim canxi tu nhién va phan 16n luong canxi d& dung c6 thé duoc thai ra khoi
co thé ma khéng duge hip thu. Hon nita, ngay ca khi canxi dugc hép thu vao
trong co thé, noé khong nhét thiét thé hién tdc dung cai thién sy chuyén hoéa
xuong hodc tac dung ting cudng do bén chic xuong, vi 4i luc dbi véi xuong co
thé khéc nhau tiy theo dang xuong hosc loai thanh phan dinh dudng cing duoc
st dung. San phém estrogen, san phém vitamin D3 hoat tinh, san phém vitamin
K, san phdm bisphosphonat, san phdm canxitonin va san phdm twong tu di
duoc biét 1a duge chat dé didu tri bénh long xuong hoidc ting cudng db bén
chic xuong va cc thudc méi nhu khéng thé khang RANKL ciing dd duoc phét
trién. Tuy nhién, c4c thudc nay cé thé c6 tic dung phu nhu giy U tai, dau dau
hodc mét cam gidc ngon miéng. Hon ni¥a, hién tai céac chit néu trén & trong tinh
trang khong thé bd sung duoc vao thic an hodc dd uéng theo quan diém vé do
an toan, chi phi va yéu t§ trong tu. Do d6, xét theo ban chét cla cac bénh vé
xuong nhu bénh lodng xwong, giy xwong va dau lung, viéc phat trién thic n
hoic d6 ubng nhu vdy ma chung c6 thé duoc dung theo dudng miéng trong thoi
gian dai lam gia ting d6 bén chic cua xuong bang cach thuc ddy qué trinh hinh
thanh xwong va ngin chin qu4 trinh tiéu xwong va c6 thé duwoc ky vong cb tac

dung phong ngira hodc didu tri cac bénh vé xwong dugc mong doi.
Tai liéu néu trong phan tinh trang k§ thuat

Tai liéu séang ché

Tai liéu sang ché 1: JP-A-H08-151331

Tai liéu sang ché 2: JP-A-H10-7585

Tai liéu sang ché 3: JP-A-2000-281587
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Bin chit k§ thuit ciia sang ché
Van @& duoc giai quyét boi sang ché

Muc dich ctia sang ché 1a nham dé xuat san pham sita [én men c6 thé hitu
dung trong phong nglra va di€u tri cac bénh vé xuong nhu bénh lodng xuong,

gdy xuong, bénh thap khép va viém khép.
Céch thirc giai quyét van dé

Céc tac gia sang ché da phat hién ra ring, mat d6 xwong c6 thé duoc ting
lén moét cach hiéu qua bing cach sir dung san phdm sita 1én men chia
angiogenin va/hodc san phdm thuy phin cta angiogenin va chtra xystatin
va/hodic san phim thiy phan cta xystatin theo ty 1& khéi lugng cu thé so véi
angiogenin va/hodc san pham thiy phén ciia angiogenin. Phéat hién nay da din

dén viéc hoan thanh sang ché.
Cu the, sang ché dé cap dén cac khia canh sau:

(1) San phim sita 1én men chita angiogenin va/hodc san phim thiy phan
ctia angiogenin v6i luong ndm trong khoang tir 0,9mg/100g dén 150mg/100g va
Xystatin va/hodc san pham thuy phan cta xystatin theo ty 18 khéi luong so véi
angiogenin va/hodc san phim thiy phan cta angiogenin nim trong khoang tir

0,006 dén 1,7.

(2) Phuong phép phong ngira bénh vé xuong bao gdbm buée sir dung san

phim sira 1én men theo diém (1) véi lugng 100g/ngay hodc cao hon.

(3) Phuong phép san xut san phim sita 1én men theo diém (1), bao gdbm
budc bd sung angiogenin va/hodc san phidm thily phan cta angiogenin va
Xystatin va/hodc san phim thuy phan cta xystatin vao nguyén liéu thd cia san
pham sita 1én men, 1am tiét tring hdn hop va lam 18n men hdn hop tiét tring.

(4) Phuong phép sén xut san phdm sita 1én men theo diém (1), bao gdbm
budc bd sung angiogenin va/hodc san phidm thily phdn cua angiogenin va
xystatin va/hodc san phim thiy phan cua xystatin vao nguyén lidu thd cua sira

tiét trung.

Hiéu qua cda sang ché
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San pham stra 1én men theo sang ché thé hién tac dung tang cuong do bén
chic xuong va c6 thé hitu dung trong phong ngira va diéu trj cac bénh vé xuong
nhu bénh lofing xuong, giy xuong, bénh thap khdp va viém khép.

MO ta chi tiét sang ché

San pham sita 1én men theo sang ché khac biét & chd, san phim sita 1én
men chira angiogenin va/hodc san pham thily phan ctia angiogenin véi lugng cu
thé va con chira thém xystatin va/hodc san phdm thiy phan cta xystatin theo ty
16 khéi lwong cu thé so voi angiogenin va/hodc san phim thiy phan cia

angiogenin.

San phdm sita 1én men thuong chira angiogenin va/hodc san phim thuy
phan cta angiogenin véi lugng nim trong khoang tir 0,2 dén 0,8mg/100g va
xystatin va/hodc san pham thuy phan cia xystatin véi lugng ndm trong khoang

tir 0,4 dén 1,1mg/100g.

Nguoc lai, san phim sita 1én men theo sang ché dugc bd sung bing
angiogenin va/hodc san phdm thiy phén cia angiogenin va xystatin va/hodc san
pham thily phén clia xystatin va san phim sita 1én men chira angiogenin va/hoic
san phim thay phan cta angiogenin v6i lwong nam trong khoang tir 0,9mg/100g
dén 150mg/100g va xystatin va/hodic san phdm thiy phan cua xystatin véi ty 18
so v6i angiogenin va/hodc san phdm thiy phdn cta angiogenin ndm trong

khoang tir 0,006 dén 1,7.

Phén chira angiogenin va/hodc san phim thiy phan ciia angiogenin duoc
didu ché tir sita ctia dong vat ¢ va, nhu ngudi, bo, trau, dé hodc ciru, phan chira
xystatin va/hodc san pham thiy phdn cta xystatin dugc diéu ché tir sita cia dong
vat ¢6 vi, nhu nguoi, bo, trau, dé hodac cuy, ph?m chra angiogenin va/hodc san
pham thay phén cta angiogenin dugc tao ra bing cong nghé di truyén, phan
chtra xystatin va/hogic san phdm thily phén cia xystatin duoc tao ra bing cong
nghé di truyén, angiogenin va/hodic san phdm thily phan cua angiogenin dugc
tinh ché tir mau hodc co quan, xystatin va/hodc san phdm thily phén clia xystatin
duoc tinh ché tir mau hodic co quan hodc tuwong ty c6 thé dugce st dung lam

angiogenin va/hodc sdn pham thuy phan cta angiogenin va xystatin va’/hodc san
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pham thity phén cta xystatin duoc chita trong san phdm sira 1én men theo séng
ché. T4c nhan phan tmg angiogenin hodc xystatin tinh ché ¢6 sén trén thi truong

cling c6 thé dugc sir dung.

San pham sita 1én men theo sang ché c6 thé chira san phdm thily phan ctia
angiogenin hodc san pham thily phan cua xystatin thu dugc bang cich phan hiy
phin chita angiogenin, tic nhan phan tng angiogenin, phan chira xystatin, tac
nhan phan Ung xystatin hodc tuwong tu bang cach st dung mot hozc nhiéu

proteaza.

San phdm sita 1én men theo sang ché c6 thé chira nguyén liéu protein
duoc didu ché bing cach chiét phin chira angiogenin va/hodic san pham thiy
phan ciia angiogenin va xystatin v&/hodc san phdm thiy phan ctia xystatin truc
tiép tur stta hodc nguyén liéu thu dugc tir stta, nhu stra géy hoac nudc sita. Vi du,
nguyén lidu protein nhu vy cé thé duge diu ché nhu sau. Cu thé, sita hoic
nguyén liéu thu dugce tir sita duoc cho tiép xtc véi nhua trao dbi cation va céc
protein thu dugc tir sita hip phu trén nhya duoc rira giai ¢ ndng do mudi ndm
trong khoéang tir 0,1 dén 2,0M, dugc khir mudi va dugc c6 bang cach sir dung
mang thim thiu ngugc, mang thim tach bang dién, mang siéu loc, mang vi loc
hodc mang twong tu va tiy ¥ dugc cho tién hanh phan giai protein téi phan ti
luong bing 8000 hodc thip hon bing cach st dung proteaza, nhu trypsin,
pancreatin, chymotrypsin, pepsin, papain, kalikrein, cathepsin, thermolysin hogc
V8 proteaza. Khi tién hanh phan giai protein bang cach st dung proteaza, giGi
han du6i cua phan tr lwong tét hon 13 bang 500 hodc cao hon. Nguyén liéu
protein thu dugc nhu vay cé thé duoc 1am khé bang phuwong phéap kho lanh, sdy
phun hodc twrong tu va san phim khé c6 thé duoc bd sung vao san pham sita 1én

men.

San pham sita 16n men theo sang ché duoc tao ra bang cach bd sung
angiogenin va/hodc san phim thiy phén ciia angiogenin va xystatin va/hogc san
phim thuy phan cta xystatin va nguyén lidu protein chira angiogenin va/hodc
san pham thily phan ctia angiogenin va xystatin va/hodic san pham thiy phan cta

xystatin hodc tuong tu vao nguyén li€u thd cuia san pham sira 1én men, sao cho
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san phidm sita 1én men chtra angiogenin va/hoic san phdm thiy phén cta
angiogenin véi lwong ndm trong khoang tir 0,9mg/100g dén 150mg/100g va
chtra xystatin va/hosic san pham thiy phan cla xystatin véi ty 1& so véi
angiogenin va/hodc san pham thuy phan cta angiogenin nim trong khoang tir

0,006 dén 1,7.

Nhu dugc ching minh trong cac vi du thtr nghi€ém mé ta dudi day, khi san
phim sita 1én men chita angiogenin va/hodc san pham thiy phan ctia angiogenin
va xystatin va/hodc san phdm thily phén cta xystatin nhur duge md ta & trén, téc
dung tang cuong dd bén chic xuong c6 thé dat duge mot cach hidu qua hon so
vé6i trudng hop st dung angiogenin va/hodc san phdm thily phan ciia angiogenin

hodc xystatin va’hodc san pham thity phén clia xystatin mot cach riéng biét.

San pham sita 1én men theo sang ché ¢ thé duoc tao ra theo cach théng
thudng, mién 14 san phim sita 1én men lan luot chita angiogenin vd/hodc san
phém thily phan cua angiogenin va xystatin va/hodc san phim thiy phan cia
xystatin v6i luong cu thé. San pham sita 1én men duoc tao ra theo sang ché c6
th8 bao gdm tit ca cc san phim sita 1én men, nhu san pham sita 1én men, do
udng chira vi khuén sinh axit lacitc trong stra, dd uéng chira vi khuan sinh axit
lacitc va twong tu. Vi dy, san phém sita 1én men theo sang ché dugc tao ra béng
cach tron tily y nguyén liéu sita thd, bd sung angiogenin va/hoic san phém thay
phén cua angiogenin vao dd, sao cho san phim sfta 1én men chita angiogenin
va/hodc san phdm thily phan cta angiogenin véi luong cu théva bd sung xystatin
va/hodc san phim thily phin cta xystatin vao hdn hop, sao cho san pham sita 1én
men chtra xystatin va/hodic san phdm thily phan ciia xystatin nim trong pham vi
dic trung vé ty 16 khdi luong so v6i angiogenin va/hoidc san phdm thiy phan cua
angiogenin. Luu y rang, d6i véi nguyén liéu sira tho, sita bo, sita gy co dic, bot
stra gdy, nudc sita, bo, kem hodc twong tw, ngoai dd ubng duwa vao sta, sita ché
bién, sita dugc cai bién thanh phén, sita it béo, sita khong béo hoac tuwong tuy ma
c6 thé thu duogc béng cach tron mot cach thich hop hodc tuy y céc sita bo, sita
gdy co dic, bot sira gy, nudc sita, bo, kem néu trén hodc nguyén liéu twong tu,
c6 thé duoc st dung. Sau d6, lugng thich hop cta ché phém men khoi dong diéu

ché tir vi khuén 18n men axit lactic nhu Lactobacillus bulgaricus, Streptococcus
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thermophilus, Lactobacillus  helveticus, Lactobacillus acidophilus hoac
Lactobacillus kefiri hodc ndm men nhu Kluyveromyces marxianus hodc
Saccharomyces unisporus dugc bd sung vao nguyén liéu sita thd va hdn hop tao
ra duoc 1én men theo cach thong thuong d8 diéu ché san phim sita 1én men theo

sang ché.

Khi bd sung angiogenin va/hodc san pham thity phan cuia angiogenin va
xystatin va/hodc san phdm thiy phan cta xystatin vao nguyén li¢u slta tho,
angiogenin va/hodc san pham thily phan cta angiogenin va xystatin va/hodc san
pham thiy phén cta xystatin c6 thé duoc bd sung vao nguyén liéu sita thd chua
tiét trung ho#ic nguyén liéu sita tho tiét trung. Khi bd sung vao nguyén liéu sira
thd chua tiét trung, viéc tiét trung co thé duoc tién hanh thuc hién sau khi bd
sung. Trong truong hop nay, t5t hon 1a tiét tring bing nhiét. Khi tiét trung hén
hop sau khi tron angiogenin va/hodc san pham thiy phan cua angiogenin va
xystatin va/hodc san phim thiy phan cia xystatin véi nguyén ligu sita thd, tbt

hon 12 tiét tring hdn hop & nhiét d6 130°C trong thoi gian 2 gidy hodgc it hon.

C6 thé 13, san pham sita 1én men theo séng ché ¢6 thé duoc bd sung bang
nguyén liéu thd hodc nguyén liéu twong tu thong thuong duge sir dung trong
thirc an hoac do uéng, nhu sacarit, lipit, protein, vitamin, khoang chit hodc
huong liéu, ngoai angiogenin va/hodc san phim thiy phan cla angiogenin,
xystatin va/hodc sén pham thuy phan cla xystatin, ngoai nguyén liéu stta tho va
cling c6 thé dugc bd sung bing thanh phan ting cuong dd bén chéc xuong khac

nhu canxi, vitamin D, vitamin K hoéc isoflavon.

San phadm sita 1én men theo séng ché ¢6 thé ting cudng do bén chéc
xuong khi dugc dung theo dudng miéng véi lugng 100g hodc cao hon trén moi
kg thé trong, nhu duoc thé hién trong céc thir nghiém trén dong vat mo ta dudi
day. Vi luong str dung cho trong dong vat thir nghiém tuong duong véi lugng sir
dung cho nguoi trudng thanh vé ndng d6 thubc trong méau (xem trong
Mitsuyoshi Nakajima (1993), “Yakkou Hyoka Vol. 8”, Hirokawa-Shoten Ltd.,
pp. 2-18), hy vong rang, Xuong co thé duoc ting cuong do bén va dic biét 1a cac

bénh vé xuong nhu bénh lodng xuong, gdy xuong, bénh thap khép va viém
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khép 6 thé dugce phong ngira hoic didu tri bing cach str dung san phim sita 1én
men theo sang ché véi lugng 100g/ngdy hodc cao hon cho mdi ngudi trudng
thanh.

Vi du thwe hién sang ché

Sang ché dugc mo ta thém dudi diy mdt cach chi tiét hon thong qua céc
vi du tham khao, vi du va vi du tht nghiém. Luu y réng, cac vi du sau day chi

nhidm muc dich minh hoa va khong duoc xem 1a 1am gidi han sang ché.
Vi du tham khao 1
Piéu ché (1) phan angiogenin

Cot nap bang 30kg nhua trao dbi cation (Chitopearl sulfonat héa; do Fuji
Spinning Co., Ltd. san xuét) duoc rira k§ bang nudc khir ion va sau do, 1000 lit
stta gdy chua tiét trung (pH = 6,7) dugc dua 1én cot. Sau khi rira ¢dt hoan toan
bang nudc khir ion, protein hép thu duoc ria giai bing gradien tuyén tinh cua
natri clorua tir 0,1 dén 2,0M. Phan rira giai chira angiogenin dugc cAt phan doan
st dung phuong phap sic ky trao ddi cation S-Sepharoza (do céng ty Amersham
Bioscientific san xuét) va phan chira angiogenin tao ra dugc xt ly béng nhiét &
nhiét do 90°C trong thoi gian 10 phut va duge ly tim d& loai bo chét két tia.
Phin chita angiogenin dugc cho tién hanh thém séc ky loc gel (cot: Superoza
12). Dich rtra giai tao ra duogc khu mubi bing cach st dung mang thdm théu
nguoc va dich ria giai da khir mubi duogc lam khé lanh dé thu duoc 16,5g phén
angiogenin c6 do tinh khiét angiogenin bing 90%. Cac thao tac lién tuc nay
duoc lap lai 30 lan.

Vi du tham khao 2
Didu ché (2) phan angiogenin

Cot dd nap 10kg Heparin Sepharoza (do GE Healthcare san xuét) duoc
rira k§ bang nuéde khir ion va sau d6, 500 lit sita gy chua tiét trung (pH = 6,7)
duogc dua 1én cot. Sau khi rira k§ cot béng dung dich natri clorua 0,5M, protein
hép thu dugc rira giai bang dung dich natri clorua 1,5M. Dich rtra giai dugc khtr

muoi bang cach st dung mang tham thau ngugc va dich rira giai da khir muoi
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duogc lam kho lanh dé thu dugc 18g phén angiogenin c6 dd tinh khiét angiogenin

béng 5%. Céac thao tac lién tuc néu trén duogc lap lai 50 lan.
Vi du tham khéo 3
Diéu ché phan xystatin

Tién hanh xt 1y bing nhiét 100.000 lit dung dich protein nudc sita 5% &
nhiét d6 90°C trong thoi gian 10 phut va chét két tia dugc loai bd bang cach ly
tam. Cot dugc nap chit mang didu ché duogc bing cach gin két cacboxymetyl
hoéa papain vao Tresyl-Toyopearl (do Tosoh Corporation san xuét). Sau khi lam
can bang bing dung dich natri clorua 0,5M, dung dich protein nudéc sita néu trén
duogc dua 1én cot. Sau d6, cot dugc rua 14n luot bing dung dich natri clorua
0,5M va dung dich natri clorua 0,5M chtra Tween 20 (0,1%). Sau do, phﬁn chtra
xystatin dugc rira giai bang axit axetic 20mM - dung dich natri clorua 0,5M.
Phan d3 rira giai dugc trung hoa ngay bang dung dich natri hydroxit 1M. Sau do,
dich rtra giai duoc khtr mubi béng cach st dung mang thAm th4u nguoc va dich
rira giai d3 khir mudi dugc lam kho lanh dé thu duoc 9,6g phin xystatin c6 do

tinh khiét xystatin bang 90%. Céc thao tac lién tuc néu trén dugc lap lai 20 lan.
X4c dinh angiogenin va xystatin chira trong san phém sita 1én men

Ham lugng cta angiogenin, san pham thiy phan ctia angiogenin, xystatin
v san pham thiy phan clia xystatin trong san pham sira 1én men dugc xé4c dinh
theo phuong phép mé ta trong tai liéu JP-A-2008-164511 c6 cai bién. Cu the,
86ul san phim sita 1én men dugc bd sung vao Sml nuéc siéu tinh khiét va mot
luong tuwong duong 1/1000 cia axit formic duge bd sung vao hén hop dé didu
ché dung dich mau. Lugng 10ul dung dich mau duoc lam kho va duge hoa tan
trong 20pl amoni bicacbonat 0,1M chtra 8M ure va tris(cacboxyetyl)phosphin
1mM (TCEP). Dung dich dugc gia nhiét & nhiét do 56°C trong thoi gian 30
phut. Sau khi dwa dung dich tré lai nhiét d6 trong phong, Sul dung dich
iodoaxetamit 100mM dugc bd sung vao dung dich va hdn hop dugc phan tmg
trong thoi gian 30 phut trong didu kién tdi. Sau khi bd sung 54ul nuéc siéu tinh
khiét, 10pl trypsin 0,1ug/ml va 10ul Lysyl Endopeptidaza 0,1ug/ml dugce bd
sung vao hdn hop. Hén hgp dugc phan ung & nhiét d6 37°C trong thoi gian 16
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gio. Sau d6, phan tng duoc két thiic bang cach bd sung 3l axit formic va dugc
stt dung 1am dung dich peptit mau dé xac dinh. Dung dich mau dugc pha lodng 6
lin bing dung dich peptit ndi chuan 10fmol/ul chtra axit formic 0,1%, axit
trifloaxetic 0,02% (TFA) va axetonitril 2% va 2,5ul dung dich pha lodng dugc
cho tién hanh phan tich LC/MS/MS.

Peptit dugc tach riéng bang dung dich gradien bang cach st dung hé
HPLC. Cu thé hon nita, peptit dugc tach riéng bang cach st dung cot (MAGIC
C18, 0,2mm (ID) x 50mm) c6 trang bi dung cu thu hdi peptit 5ul trén hé HPLC
MAGIC 2002 véi tdc dd dong bang 2 pl/phit. Dung dich A (axetonitril 2% - axit
formic 0,05%) va dung dich B (axetonitril 90% - axit formic 0,05%) dugc st
dung 1am chét rira giai cia HPLC. Dung dich gradien duoc tién hanh trong diéu
kién rtra gidi ndm trong khoang tir 2 dén 65% dung dich B trong thoi gian 20
phut.

P6i voi cac ion ddi tuong dé xac dinh xystatin, ion gbc 1a NH,-
QVVSGMNYFLDVELGR-COOH (m/z 914,4) va ion dich MS/MS 13 NH,-
FLDVELGR-COOH (m/z 948,7). D&i véi cac ion dbi twgng dé xac dinh
angiogenin, ion gbc 1a NH,-YIHFLTQHYDAK-COOH (m/z 768,8) va ion dich
MS/MS 13 NH,-FLTQHYDAK-COOH (m/z 1122,8). Lién quan dén peptit noi
chudn, ion gbc 1a NH,-ETTVFENLPEK-COOH (trong d6, P dugc danh déu
bing °C va "N) (m/z 656,9) va ion dich MS/MS 1a NH,-FENLPEK-COOH
(trong d6, P duoc danh dau bang BC va PN) (m/z 882,4).

Hé théng “LCQ Advantage” dugc st dung trong MS. Vung dinh diém cua
mdi mét protein duge tinh todn tir séc phd tao ra va ndng d6 duogc tinh todn tir ty
1& dbi véi peptit ndi chuan.
Vidul

Trén 166mg phan angiogenin thu dugc trong vi du tham khao 1 va 0,5mg
phén xystatin thu duoc trong vi dy tham khao 3 véi 100g hdn hop didu ché bang
cach bd sung ché phdm men khéi dong vao bot sita gy khir 10% di duoc tiét
tring & nhiét d6 100°C trong thoi gian 10 phut, hdn hop tao ra dugc 1én men

theo cach thong thuong dé thu dugc san pham sita 1én men (san phdm cta vi du
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1). San pham sita 1én men thu dugc chtra angiogenin va/hodc san pham thiy
phan cla angiogenin voi lugng 150mg/100g va ty 1€ khdi luong cta xystatin
va/hodic san phim thily phan cla xystatin so véi angiogenin va/hodc san phédm

thily phin cia angiogenin trong san pham sita 1én men 12 0,006.
Vidu2

Trén 13,5mg phan angiogenin thu dugc trong vi du tham khéo 2 va 1,2mg
phén xystatin thu dugc trong vi du tham khéo 3 véi 100g hdn hop duoc didu ché
béng céach bd sung ché phdm men khéi dong vao bot sita gy khir 10% da duge
tiét tring & nhiét do 100°C trong thoi gian 10 phut va hén hop tao ra dugc lén
men theo cach théng thuong dé thu dugc san phim sita 1én men (san phim cta
vi du 2). San phdm sita 1én men thu dugc chira angiogenin va/hodc san pham
thily phan cda angiogenin véi luong 0,9mg/100g va ty 1€ khdi luong ciia xystatin
va/hodc san phidm thily phan cla xystatin so v6i angiogenin va/hodc san pham

thity phéan cla angiogenin trong san pham sita 1én men 13 1,7.
Viduy3

Tron 13,5mg phan angiogenin thu duge trong vi du tham khao 1 va 1,2mg
phin xystatin thu dugc trong vi du tham khéo 3 véi 100g hdn hop dugc diéu ché
béng cach bd sung ché phim men khéi dong vao bot sira gy khir 10% da duge
tiét tring & nhiét do 100°C trong thoi gian 10 phut va hén hop tao ra dugc 1én
men theo cach thong thuong dé thu dugc san pham sita 1én men (san phim cta
vi du 3). San pham sita 1én men thu dugc chita angiogenin va/hodc san pham
thlly phan cda angiogenin véi luong 12,4mg/100ml va ty 1€ khéi luong cia
xystatin va/hodc san phdm thity phan clia xystatin so v6i angiogenin va/hodc san

pham thily phan clia angiogenin trong san phéam sita 1én men 13 0,12.
Vidusosanh 1

Tron 12mg phan angiogenin thu dugc trong vi du tham khao 2 va 2,7mg
phﬁn xystatin thu duoc trong vi du tham khao 3 véi 100g hdn hop duoc diéu ché
bing cach bd sung ché pham men khoi dong vao bot sita gy khir 10% da duge
tiét tring & nhiét dd 100°C trong thoi gian 10 phiit va hén hop tao ra dugc 1én

men theo cach thong thudng dé thu dugc san phim stta 1én men (san phim cua
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vi du so sanh 1). San phim sira 1én men thu dugc chira angiogenin va/hodc san
pham thily phan cla angiogenin vé&i lugng 0,9mg/100g va ty 18 khéi luong cia
xystatin va’/hodc san pham thily phan cuia Xystatin so véi angiogenin va/hodc san

pham thily phan ctia angiogenin trong san pham sita 1én men 13 3,2.
Vi du so sanh 2

Trdon 166mg phin angiogenin thu dugc trong vi du tham khdo 1 va
0,25mg phén xystatin thu dugc trong vi dy tham khao 3 véi 100g hdn hop duoc
didu ché bing cach bd sung ché phim men khéi dong vao bot sira gy khir 10%
d3 duoc tiét trung & nhiét do 100°C trong thoi gian 10 phut va hdn hop tao ra
duoc 1én men theo cach thong thuong ¢ thu duge san phdm sita 1én men (san
phim cta vi du so sanh 2). San phdm sita 1én men thu dugc chira angiogenin
va/hodc san phadm thily phan cia angiogenin voi luong 150mg/100ml va ty 18
khdi luong cia xystatin va/hodc san phdm thiy phéan clia xystatin so véi
angiogenin va/hodc san pham thiy phén cla angiogenin trong san pham stta 1én

men la 0,0045.
Vi du tht nghiém 1

Tac dung tang cuc‘mg d6 bén chéc xuong cla cac san pham cta vi du tir 1
dén 3 va san phdm cta vi du so sdnh 1 va 2 dugc xac dinh béng céc thir nghiém
trén dong vat. Chudt C3H/Hel (5 tuan tudi, gi6i tinh duc) duogc st dung cho cac
thir nghiém trén dong vét. Sau khi lam cho thich nghi trong 1 tudn, chudt duogc
phan thanh 6 nhom (10 chuft/nhém). Chudt duoc dung theo dudng miéng moi
mdt san phim trong sb cac san pham ctia vi du tir 1 dén 3 va san pham ctia vi du
so sanh 1 va 2 véi luong 100g trén 1kg thé trong chudt mdi ngay mot lan trong
thdi gian 2 tudn bang cach sir dung dng thong. Nhom ddi ching khong duge str
dung bét ky san pham nao trong vi du tir 1 dén 3 va san phdm ctia vi du so sénh
1 va 2. Sau khi hoan thanh viéc st dung (tuan thir hai), mat d6 xuong clia xuwong
bng bén phai ctia mdi mot chudt duge do bing cach st dung thiét bi chup vi cét
16p (do Rigaku Corporation san xut). Két qua duoc thé hién trong bang 1. Nhu
duoc thé hién trong bang 1, cdc nhém duge dung san pham ciia vi du tir 1 dén 3

theo dudng miéng thé hién sy gia ting déng ké vé mat d6 xuong so v6i nhdém
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d6i chimg va cac nhém dung séan pham trong vi dy so sanh dugc dung san pham

cua vi du so sanh 1 hodc 2 theo duong miéng.

Bang 1
Mat do xuong

(mg/cm’)
Nhom doi chimg 1235+9
San pham cia vi du 1 1268 + 12
San pham cta vi du 2 1273 =13
San phdm ciia vi du 3 1267 £ 11
San pham cila vi du so sanh 1 1241 +£7
San pham ciia vi du so sanh 2 1240 £ 5
Vi du tham khao 4

Cot (duong kinh: 4cm, chidu cao: 30cm) nap bang 400g nhua trao d6i
cation (Chitopearl sulfonat hda; do Fuji Spinning Co., Ltd. san xuét) duoc ria
k§ bing nudc khir ion va 40 lit sira gly chua tiét tring (pH = 6,7) dugc dua 1én
cot véi tde do dong bang 25ml/phut. Sau khi rira sach ¢t hoan toan bing nudc
khir ion, protein hdp phu trén nhya dugc ria giai bing cach sir dung dung dich
dém cacbonat 0,02M (pH = 7,0) chia natri clorua 0,78M. Dich rira giai duoc
khir mudi bang cach sir dung mang thdm thdu nguoc va dich rira giai da kha
mubi duge 1am kho lanh dé thu dugc 18g nguyén lidu protein dang bdt (san
phim ctia vi du tham khéo 4).

Vi du tham khéo 5

Hoa tan 4g nguyén li¢u protein cua san phim cuia vi du tham khdo 4 trong
800ml nudce. Sau khi bd sung trypsin (do Sigma san xuét) 1a proteaza & nong do
cudi cing bing 0,03% khdi lwgng, hdn hop duge cho tién hanh xi ly enzym &
nhiét d6 37°C trong thoi gian 8 gio. Sau khi bat hoat proteaza bang phuong thirc
xtr 1y nhiét & nhiét 46 90°C trong thoi gian 5 phut, hdn hop dugce 1am khd lanh
dé thu duoc 3,0g nguyén lidu protein dang bdt (san pham ctia vi du tham khao
5).

Vidu4

Tron 40mg san phim cua vi du tham khao 4 véi 97g bot sita gay khir 10%
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va hén hop duoc tiét trung & nhiét d¢ 93°C trong thoi gian 6 phut, tiép theo bang
viéc bd sung 3g ché phidm men khdi dong, hon hop tao ra dugc 1én men theo
céch thong thuong dé thu dugc san pham sita 1én men (sn pham cua vi du 4).
San pham stta 1én men thu dugc chira angiogenin va/hoéc san pham thily phan
cta angiogenin véi lugng 2,4mg/100g va ty 1€ khéi luong cia xystatin va/hodc
san phidm thiy phan cla xystatin so v6i angiogenin va/hodc san pham thity phan

cua angiogenin trong san pham sita 1én men 1a 0,39.
Vidus

Tron 40mg san pham cta vi du tham khéo 5 voi 97g bot sita gy khir 10%
va hdn hop duogc tiét tring & nhiét d6 93°C trong thoi gian 6 phut, tiép theo bang
viéc bd sung 3g ché phim men khéi dong, hdn hop dugc 1én men theo cach
théng thuong dé thu dugc sin phim sita 1én men (san pham ctia vi du 5). Séan
pham sita 1én men thu dugc chira angiogenin va/hodc san phadm thiy phan cua
angiogenin véi lugng 2,3mg/100g va ty 1€ khdi luong cuia xystatin va/hodc san
pham thiy phan cla xystatin so vdi angiogenin va/hodc san pham thiy phan cua

angiogenin trong san pham sita 1én men 12 0,4.
Vi du so sanh 3

Tron 30mg san phidm cta vi du tham khao 4 va 10mg phén xystatin thu
duoc trong vi du tham khao 3 véi 97g bot sita géy khir 10% va hdn hop dugc tiét
tring & nhiét d6 93°C trong thoi gian 6 pht, tiép theo bang viéc bd sung 3g ché
phdm men khdi dong, hdn hop tao ra dugc 1én men theo céch thong thudng dé
thu duoc san pham sita 1én men (san pham cuia vi du so sénh 3). Sén phém sita
1én men thu dugc chira angiogenin va/hodc san pham thily phan clia angiogenin
véi luong 1,9mg/100g va ty 1é khéi luong ciia xystatin va/hodc san pham thuy
phén cua xystatin so voi angiogenin va/hodc san pham thiy phan cla angiogenin

trong san pham sita 1én men 12 5,2.
Vi du thir nghiém 2

Tac dung tang cudng do bén chac xuong cia cac san pham ctia vi du 4 va
5 va san pham ctia vi du so sdnh 3 duge xé4c dinh bang cac thir nghiém trén dong

vat. Str dung 40 chudt SD cai (51 tuln tuéi) cho céc thir nghiém trén ddng vat.
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Chuot dugc phan thanh 5 nhém (8 chudt/nhom). Tién hanh tha thuat cit bod
budng tring trén 4 nhém va mdt nhém con lai dugce tién hanh phiu thuat gia.
Sau giai doan 4 tuan phuc hdi, chudt cit bo budng trimg dugc dung san pham
cua vi du 4 hoac 5 hodc san phém cua vi du so sanh 3 theo duong miéng voi
lugng 100g trén lkg thé trong chudt hang ngly voi lidu lugng chia 1am 6 lan
trong thoi gian 16 tudn bang céch sir dung bng thong. Nhém ddi ching khong
duoc sir dung bat ky san phém nao trong vi du 4 va 5 va san ph'flm cua vi du so
sanh 3. Sau giai doan 4 tuan phuc hdi, chudt trai qua phau thuat gia duoc nudi
trong thoi gian 16 tuan theo céch tuong ty nhu nhém dbi chimg. Sau khi hoan
thanh viéc st dung (tuan th 16), mat do xuong cua xuong bng bén phai cla
mdi mot chudt duge do bang cach st dung thiét bi chup vi cit 16p (do Rigaku

Corporation san xuat).

Két qua duoc thé hién trong bang 2. Nhu dugc thé hién trong bang 2, cc
nhém duoc dung san phdm cua vi du 4 va 5 theo dudong miéng thé hién su gia
ting dang ké vé mat do xuong khi so sanh v6i nhém dbi chimg va nhom st dung
san phém cta vi du so sanh 3 theo dudng miéng. Ngoai ra, mat do xuong tiém

can sat mét d6 xwong cta nhém phau thuat gia.

Bang 2
Mat do xuong

(mg/cm’)
Nhom doi ching 551+9
Nhom phau thuat gia 602 + 10
San pham cua vi du 4 596 £ 11
San pham cua vidy 5 598+ 13
San pham cuta vi dy so sanh 3 556+ 12
Vidub6

Tron 50mg san phdm cia vi du tham khéo 4 voi 98g bot sita gy khur
2,5% da duoc tiét tring & nhiét do 100°C trong thoi gian 10 pht, tiép theo bing
viéc bd sung 2g ché phém men khéi dong, hon hop tao ra duge 1én men theo
cach thong thuong, duge tiét tring & nhiét dé 130°C trong thoi gian 2 gidy va
duoc lam lanh xuéng nhiét @ 10°C dé thu duogc san phém stta 1én men (san

pham cia vi du 6). San pham sira 1én men thu dugc chira angiogenin va/hodc san

-16-



29734

pham thiy phan cua angiogenin véi lugng 2,9mg/100g va ty 1¢ khéi luong cia
xystatin va’hodc san pham thily phan cla xystatin so v6i angiogenin va/hogc sén

pham thiy phéan clia angiogenin trong san pham stta 1én men 12 0,32.
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YEU CAU BAO HQ
1. San phim sita 1én men chira angiogenin va/hodc san phim thily phan cua
angiogenin voi luong nam trong khoang tir 0,9mg/100g dén 150mg/100g va
xystatin va/hoac san phim thay phin ctia xystatin theo ty 18 khéi luong so véi
angiogenin va/hodc san pham thily phan cua angiogenin nam trong khoang tir

0,006 dén 1,7.

2. Phuong phép san xuét san phadm sita 1én men theo diém 1, trong d6 phuong
phap nay bao gdm budc tron angiogenin va/hodc san phdm thily phan cla
angiogenin va xystatin va/hodc san phém thity phan cta xystatin véi nguyén liéu
théd ctia san phim sita va lam tiét tring hén hop thu dugc va sau d6 lam 1én men.
3. Phuong phéap san xuét san phim sira 1én men theo diém 1, trong d6 phuong
phap nay bao gbm buéde bd sung angiogenin va/hodc san pham thiy phan cua
angiogenin va xystatin va/hodc san pham thity phan cuia xystatin vao nguyén liéu

thé cua san pham sita di tiét trung.
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