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(54) NHAN TO THU NGHIEM BE XAC DPINH CHAT PHAN TIiCH THU NHAT VA
THU HAI VA CHAT THU

(57) Sang ché dé cap dén chét thir va nhan t6 thu nghiém lién quan. Theo mét phuong an,
nhan té thir nghiém nay c6 tinh nang kep bao gom enzym phu thugc coenzym thir nhat
hodc co chat cho enzym thtt nhat, enzym phu thudc coenzym thtr hai hodc co chat cho
enzym thtr hai, va coenzym duoc chon tir nhom bao gdm thio-NAD, thio-NADP va hop
chat c6 cong thic (I). Theo mot khia canh, chéat phan tich thir nhat 1a hydroxybutyrat va
enzym thir nhat 13 hydroxybutyrat dehydrogenaza, va chét phan tich thir hai 1a glucoza va
enzym thtr hai 1a glucoza dehydrogenaza hodc glucoza oxydaza. Cac khia canh khac cua
sang ché dé cap dén chit thir duy nhat. Cac phuong an, dang, muc dich, dic diém, vu diém,
khia canh, va lgi ich khéc s€ trd nén ro rang tir ban mo ta va cac hinh minh hoa.
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Linh vye ky thuit dwoc dé cap
Sang ché dé cap dén chét thir va nhan t6 thi nghiém lién quan.
Tinh trang k§y thuit cia siang ché

Viéc sit dung céc nhén t6 thir nghiém ding mot 1in da trd thanh viéc thong
thuong dé xac dinh sy c6 mit va/hodc ham luong cia cac chét phén tich dwoc chon &
cdc mau xét nghiém. Vi du, bénh nhan bi bénh tiéu duodng va céc tinh trang bénh tuong
tu thuong tién hanh viéc ty gidm sat duong mau trong d6 bénh nhén theo ddi lugng
glucoza trong méu cta chinh minh. Myc dich cta viéc gidm sat mirc dwong méau 13 dé
xé&c dinh mrc néng d6 va néu cn 1a dé thuc hién hanh dong khic phuc néu muc nay
qué cao hoic qua thip dé dwa mirc ndy tr& vé pham vi c6 thé chip nhan dugc. Thit bai
khi thyc hién hanh déng khic phuc c6 thé gdy bién ching y khoa nghiém trong. Giam
sat lugng glucoza 1a viéc hing ngay véi ting bénh nhén tiéu duong, va do chinh xac
ctia gidm sat ndy c6 thé dem lai sw khéc biét giira séng va chét. That bai khi duy tri
ndng d6 duong mau & mirc c6 thé chép nhén dwoc trén co s thong thuong c6 thé gay
céc bién chirng nghiém trong lién quan t6i bénh tiéu dudng, gém bénh tim mach, bénh

than, ton hai thin kinh va mét thi luc.

Ngudi c6 bénh tiéu duong kiém soat chiit ché luong dudng trong mau cia ho sé&
c6 dugc loi ich lau dai. Nghién ctru vé kiém so4t bénh tiéu duong va thir nghiém bién
chimg (Diabates Control and Compliation Trial-DCCT) 14 nghién ctru 14m sang duogc
tién hanh tir ndm 1983 dén ndm 1993 béi Vién nghién ciru bénh tidu dudong va cac
bénh tiéu hoa va bénh than Qubc gia (National Institute of Diabates and Digestive and
Kidney Dieases-NIDDK). DCCT so sénh diéu trj ting cuong voi diéu tri thong
thuong. Bénh nhén dugc didu trj tich cuc gilt mirc glucoza cang gin véi muc thong
thuong cang tét bing it nhit ba lidu tiém insulin mai ngay hodc mot bom insulin, va
thuong xuyén ty gidm st mirc glucoza trong mau. Didu tri ting cudng nhim muc dich
gilt hemoglobin Alc (HbAlc), phan 4nh lrgng dudng mau trung binh qua khoang thoi
gian tir 2 dén 3 thdng, cang gin v&i mirc thong thuong cang tét. Didu tri thong thuong

bao gdbm mot hogc hai liéu tiém insulin mot ngdy va thit nudce tidu hoic duong mau
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mét 1dn mét ngay. Cac két qua ctia nghién ctru DCCT cho thy rang viéc duy tri mirc
duong méu cang gn voi muc thong thudong cang tdt s& 1am chdm sy khéi phat va su
tién trién cua céc bénh vé& mat, than, va than kinh do bénh tiéu duong gay ra. Trén thuc
té, 44 duoc ching minh 12 moi phuong phép duy tri giam ndng d6 dudng méu déu co
hidu qua, ngay ca khi ngudi bénh c6 tién st kiém soat kém.

Mot sb thiét bi phan tich hodc cam bién sinh hoc, nhu mdy do duong huyét,
hién c6 trén thi trudng cho phép c4 nhan kiém tra ndng d6 glucoza trong miu mau
nhé. Nhiéu trong cdc miu may do dudng huyét hién c6 trén thi trudong tdn dung nhéan
t6 thir nghiém ding mot 14n ma, két hop véi mdy do dudng huyét, do luong glucoza
trong mAu méu theo phuong phap dién héa hoic quang hoc. Véi céc may do duong
huyét hién nay, thong tin hién thi & dang két qua chi sé dudng mau thanh cong 1a tri sb
dudng mau tuong Gng, thudng dugc chi ra theo don vi 1a mg/dL hoic mmol, va c6 thé
ca ngdy gio tién hanh do. Thong tin nay, két hop véi két qua tinh dwoc vé lwvong nap
hydrat cacbon dy tinh hodc di biét hodc hoat dong va kién thire du tinh hodc da biét vé
céc yéu t6 tiy tinh hudng hoic c4 nhan khac, trong hau hét cac trudong hop da dé cho
phép bénh nhan tiéu dudong didu chinh hoic chuyén hoa lugng thyuc pham nap vao co
thé va/hoic lidu insulin tirc thoi dé tiém nhdm khéng ché mirc dudng méau trong thoi
gian ngin han. Ngoai ra, trong truong hop tri sd glucoza thip, thi bénh nhan tidu

dudng c6 thé xac dinh nhu ciu nap duong dé tranh ha duong huyét.

Viéc thiéu hoic khéng du insulin ngén co thé str dung glucoza lam ngudn nhién
liéu dé tao ra ning lugng. Khi diéu nay xay ra, thi co thé san sinh ra ning luong bing
cach phan huy axit béo, ma hé qua 14 tao ra san phim phu keton va lam tang nong do
keton. Nong do keton gia tdng & bénh nhén tiéu duong cling c6 thé gay ra do dau tim,
dot quy, lam dung thudc kich thich hogc bénh gian phat nhu viém phdi, cim, viém da
day rudt hogc nhiém khuén tiét niéu. Ndng d6 keton qua mtrc & bénh nhan tiéu dudong
dan dén bién chimg nhiém toan keton do tiéu duong (DKA), mdt trudng hop y khoa
khin cip ma co6 thé din dén tir vong néu khong chira tri. Triéu chiing ctia DKA gdm
budn ndn, ndn, khat nueéc qua muc va tiéu nhiéu, dau vung bung, khé thd, chéng mat,
hén mé va céc triéu chirng khac. Xét trén mic do nghi€ém trong ciia DKA, nén mong
mudn 12 ¢6 sy didu tri nhdm lam giam ndng d6 keton trudc giai doan khoi phat hoan

toan ctia bién chitng DKA. Ngoai ra, vi triéu chung lién quan t6i bién chimg DKA c6
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thé khong biéu hién cho dén khi bién chimg DKA khéi phat hoic ¢6 ndng do keton
cao bit thuong, thudng wu tién 13 didu trj giam keton dwoc bit diu trude khi cb cac

triéu ching nay.

Viéc ngin ngira bién chimg DKA ¢6 thé dat dugc bing cach do ndng do keton
va tim t&i didu tri y khoa néu két qua ting vuot ngudng ndng d6 nhét dinh. Cac xét
nghiém nuéc tidu c6 thé duge sir dung dé x4c dinh ndéng d6 keton. Trang web ADA
khuyén ring ndng do keton cin duoc kiém tra mdi 4-6 gio khi bénh nhan tiéu duong
¢6 bénh (nhu cdm lanh hodc cdm ciim), ho#ic khi n?)ng do dudng mau cia ho cao hon

240mg/dl. (Xem http.//www.diabetes.org/living-with-diabetes/complications/

ketoacidosis-dka. html). Tuy nhién, v6i bénh nhan tiéu dudng phai thuc hién nhidu xét
nghiém duong mau mdi ngay, thi viéc thuc hién cdc xét nghiém nudc tiéu riéng biét
ngodi cac xét nghiém dudng mau 13 rit ton thoi gian va gdy mét méi.

Bing céach thuc hién xét nghiém kép dé do ndng do glucoza va keton trén cling
dai thir nghiém, bénh nhan tiéu duong c¢6 thé tuan theo cac khuyén céo xét nghiém va
tri liéu an toan hon mot cach dé dang hon nh¢ phat hién sém dugc n(“)ng dd keton cao.
Vi du, c6 khuyén khich 14 trénh tap thé duc khi keton va dudng méau dang & mic cao
boi vi ndng d6 gia tang & cac chét phan tich nay c6 thé bidu 16 ring kiém soat bénh
tiéu duong 1a khong hiéu qua. Tuy nhién, hau hét bénh nhan tiéu dudng déu khong d&
c6 sin xét nghiém keton dé xét nghiém, va thuong khong d& c6 sin thong tin vé cach

xt Iy cac tinh hubng nhu vay.

Viéc st dung céc xét nghiém nuéc tiéu riéng biét dé xac dinh ndng do keton
ciing can phai c6 cac dy trit chin do4n bd sung va phi kém theo, va giy khé khin cho
viéc phdi hop ndng do dudng mau va ndng dd keton. Ciing c6 thé x4c dinh ndng do
keton tir miu mau. Khi miu méau dugc st dung, thi nf‘)ng do keton thuong dugc xac
dinh bang cach do ndng do cua hydroxybutyrat, vén 13 keton chiém wu thé trong mau.
Nong do hydroxybutyrat trong mau duéi 0,6mM dugce coi 13 binh thudng, trong khi d6
ndng do hydroxybutyrat nim trong khoang tir 0,6mM dén 1,5mM bao rang van d& c6
thé phat trién va néng d6 16n hon 1,5mM béo nguy co phat trién bién chung DKA.
Nong do hydroxybutyrat trong méu trén 3mM biéu 16 bién ching DKA va can diéu tri

y khoa khén cip.
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Ky thuat hién nay dé xac dinh ndng do keton tir mau bao gdm nhan td thir
nghiém don ning thich hop dé phat hién ndéng d6 hydroxybutyrat ching han. Tuy
nhién, ciing gidng nhu xét nghiém nudc tiéu dugc mo ta trén ddy, bénh nhén tiéu
duong c6 twong dbi nhidu xét nghiém duong mau mdi ngay c6 thé cam thiy ton thoi
gian va mét méi khi phai thuc hién ca cac xét nghiém ndng do keton trong mau riéng
bi€t ngoai cac xét nghiém dudng méu, dic biét 1a vi xét nghiém keton mau hién nay
chim hon xét nghiém dudng mau trong linh vue k¥ thuat. Xét nghiém ndéng do keton
trong mau ma tién hanh doc 14p véi xét nghiém dudng méu ciing cin phai ¢ cac du
trit chdn doan bd sung va ca phi bd sung di kém ciing can phai chi tra. Hon nita, viée
tién hanh riéng biét cic xét nghiém dé xac dinh ndng d6 dudong mau va keton mau gay

khé khin cho viéc phdi hop tri s dudng méau va keton méu do dugc.

Céc ky thuat khac dé xac dinh ndng d6 keton tir mau bao gbém nhan t6 thir
nghiém thich hop dé phat hién nong d¢ dudng mau va keton méu. Tuy nhién trong céc
nhan t6 thir nghiém hién nay, thi ndng d6 duong mau dwgc do nhanh hon ndng o
keton mau khién két qua xét nghiém ndng dd keton méau thu duge chdm hon va duge
cung cip sau xét nghiém dwdng méau. Theo cach khac, két qua cua ca xét nghiém
duong mau va xét nghiém keton mau déu khong dugc cung cip cho dén khi két thuc
xét nghiém ndng d6 keton mau sau do. Trong ca hai trudng hop, viéc doi cho két qua
clia mot hodc ca hai xét nghiém cho dén khi xét nghiém néng do keton mau dugc hoan
tht c6 thé kha 1a mét méi va ton thoi gian di v6i bénh nhan tiéu dudng phai thuc hién
twong dbi nhidu xét nghiém mdi ngay, diac biét 1a khi can nhic ring trong mot sb
truong hop thi xét nghiém ndng do keton méu c6 thé tdn nhiéu thoi gian hoan tit hon
gAp gan hai 14n so véi xét nghiém dudng mau. Hon nita, khi két qua xét nghiém dudng
méu duge cung cip trude va riéng biét véi két qua xét nghiém keton méu, thi phét sinh
khd ning 14 nguoi bénh ngimg xét nghiém truéce khi xét nghiém ndng d6 keton mau
duoc hoan tit va/hoic chuyén huéng chu ¥ sang vin d& khéac sau khi két qua xét
nghiém dudng mau duge cung cdp nhung trude khi két qua cia xét nghiém ndng 4o

keton mau dugc cin nhic can than.

Xét theo sy phan nhanh khi ghi chép, b4o c4o va phan tich chinh xac vé chi sb

keton méu ngodi chi s§ dudng mau, thi mong doi c6 sy cai tién trong k¥ thuat, quy
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trinh va thiét bi ding d& xét nghiém ndng do keton méu va/hoic ndng d6 keton mau va

dudng mau.
Ban chit k§ thuit ciia sang ché

Sang ché dé xuéf céc chét thir va nhan t6 thir nghiém lién quan. Theo mdt
phuong 4n, nhan t4 thir nghiém c6 tinh ning kép gdm enzym phu thudc coenzym thir
nhét hoic co chit cho enzym thir nhét, ehzym phu thudc coenzym thi hai hodc co chét
cho enzym thir hai, va coenzym dugc chon tir nhém bao gém thio-NAD, thio-NADP,
va hop chét ¢6 cong thire (I) (dugc dinh nghia dudi day). Theo mot khia canh, chit
phan tich th@ nhit 13 hydroxybutyrat via enzym th&r nhdt 1a hydroxybutyrat
dehydrogenaza, va chit phén tich thtr hai 12 glucoza va enzym thir hai 13 glucoza
dehydrogenaza hoic glucoza oxydaza. Céc khia canh khac ciia sang ché dé cap dén

chit thir duy nhét.

Theo mot phuong 4n, nhén t6 thir nghiém duoc thiét ké cAu hinh dé x4c dinh
chit phén tich thir nhat va thir hai gdm enzym phu thudc coenzym thir nhit hoic co
chit cho enzym thtr nhit va enzym phu thudc coenzym thtr hai hodc co chit cho
enzym thir hai. Nhén t§ thir nghiém nay ciing bao gdm coenzym dugc chon tir nhém
bao gém thio-NAD, thio-NADP, va hop chit c6 cong thire (I):

A
M

trong do:

A = adenin hoic chét trong tu cda nd,

T = trong mdi trudng hop doc 1ap biéu thi O hoic S,

U = trong mdi truong hop doc lap biéu thi OH, SH, BH; hodc BCNH, ,

V = trong mbi truong hop doc 1ap biéu thi nhém OH hoic nhém phosphat,
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W = COOR, CON(R),, COR hoiic CSN(R), trong d6 R trong mdi truong hop
doc 13p biéu thi H hoic C;-C,-alkyl,

X, X, = trong mdi truong hop doc lap biéu thi O, CH,, CHCH;, C(CH;),, NH
hodc NCHs,

Y =NH, S, O hoiac CH,,

Z = gbc ¢6 chira nhém vong c6 5 nguyén tir C ma tiy y chira di nguyén tir duogc
chon tr O, S va N va tiy y mot hodc nhiéu phén ttr thé, va géc CR4, trong d6 CR4,

dugec lién két vgi nhém vong nay va véi X,, va

trong d6 R4 = & mbi trudng hop doc lap biéu thi H, F, Cl, hoic CHj, vé6i diéu

kién Z va gbc pyridin khong duogc lién két boi lién két glycosidic,
hodc mudi hodc tuy y dang da khir cia no.

O mot dang theo phwong 4n nay, chit phén tich thir nhét 13 hydroxybutyrat va
enzym thir nhét 13 hydroxybutyrat dehydrogenaza. Theo mét khia canh cia dang nay,
hydroxybutyrat dehydrogenaza la 3-hydroxybutyrat dehydrogenaza. Theo mdt khia
canh khéc cia dang ndy, enzym thit hai la dehydrogenaza dugc chon tir nhém bao gém
glucoza dehydrogenaza, lactat dehydrogenaza, malat dehydrogenaza, glyxerol
dehydrogenaza, ruou dehydrogenaza, sorbitol dehydrogenaza, va dehydrogenaza cia
axit amin bao gdbm dehydrogenaza ctia axit L-amin. Theo mdt khia canh khéc nita ctia
dang ndy, chdt phén tich tht hai 1a glucoza va enzym thtt hai Ia glucoza
dehydrogenaza hodc glucoza oxydaza. Theo mot khia canh khéc nita, coenzym 1a hop
chit c6 cong thirc (1):

A
M

trong do:

A = adenin,
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T = trong mbi trudng hop biéu thi O,
U = trong mdi trudng hop biéu thj OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

X1=O>
X2:O,
Y=0,va

Z =vong 5 canh dang vong cacbon ¢6 cong thirc chung (II):
Rs
C(Rg)a~— R/ \
6

an

trong d6 lién két don c6 mit gitra RS' va R5", va trong do:

R4 =H,
R5'=CHOH,
R5"=CHOH,
R5 =CR4,,
R6 =CH, va
R6'= CH.

Theo mot khia canh khéc nita, coenzym 13 hop chét c6 cong thire (1):

A
)
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trong do:
A = adenin,
T = trong m&i trudng hop biéu thj O,
U = trong m&i trwdng hop biéu thi OH,

V = trong trudong hop thir nhit biéu thi OH va trong trudng hop thi hai biéu thi
nhém phosphat,

W = CON(R), trong d6 R biéu thi H,

X1=O,
X2=O:
Y=0,va

Z = vong 5 canh dang vong cacbon c6 cong thirc chung (II):

Rs
C(R4)a~——_ Re/ \Rs'

-

uy

trong d6 lién két don c6 mit gitta RS' va R5", va trong d6:

R4 =H,

R5'= CHOH,
R5"= CHOH,
R5 =CR4,,
R6 =CH, va
R6'= CH.

Theo mdt khia canh khéc nita, coenzym 1a thio-NAD. Theo mét khia canh khéac
nita, coenzym 1a thio-NADP.

O mot dang khéac theo phuwong 4n nay, nhén t6 thir nghiém gdm chét thir thir

nhét gdm enzym thir nhit hoic co chit cho enzym thi nhit, va coenzym dugc chon tir

-0
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nhém bao gdm thio-NAD, thio-NADP va hop chét c6 cong thic (I) hodc mudi hodc
tly y dang d4 kht cia n6. Theo mot khia canh clia dang nay, nhan t6 thir nghiém ciing
bao gdm chét thir thir hai gdm enzym thé hai hodic co chit cho enzym tht hai, va
coenzym dugc chon tir nhém bao gdm FAD, NAD, NADP va hop chét c6 cong thirc
(I) hoic mudi hoic tiry y dang dwgc khir cia n6. Theo mot khia canh khéc, nhén td thir
nghiém gdém dai thir nghiém duoc thiét ké cAu hinh dé mang chat thtr thir nhit va thu
hai. Theo m¢t khia canh khac nita, dai thir nghiém gém hé dién cuc tht nhit c6 lién
quan dén chit thir thir nhit va hé dién cyc thi hai c6 lién quan dén chat thir thir hai.
Theo mot khia canh khic cia dang nay, chit thir thr nhit con gdm mot trong sb
nitrosoanilin, kali ferrixyanua va hdn hop ciia din xuit phenazin va hexaaminruteni

clorua.

Theo mot phuong 4n khéc, chit thir gdm 3-hydroxybutyrat dehydrogenaza va
hop chét coenzym cé cong thire (I):

A
)

trong d6:

A = adenin hoic chét tuong tu ctia nd,

T = trong mdi trudng hop doc lap biu thi O hoic S,

U = trong mbi trudng hop doc lap biéu thi OH, SH, BH;™ hodc BCNH, ",
V = trong mdi truong hop doc l4p bidu thi nhém OH hodc nhém phosphat,

W = COOR, CON(R),, COR hodc CSN(R), trong d6 R & mdi truong hop doc
lap biéu thi H hodc C;-C,-alkyl,

Xj, X, = & mdi trudng hop doc 1p biéu thi O, CH,, CHCH,, C(CHj),, NH hoic
NCH;,

Y =NH, S, O hoidc CH,,

-10-
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Z = gbc c6 chira nhém vong c6 5 nguyén tr C ma tuy y chira di nguyén ti dugc
chon tir O, S va N va tiy y mot hodc nhidu phén tir thé, va gbc CR4, trong d6 CR4,

duoc lién ket v6i nhom vong nay va véi X,, va

trong d6 R4 = & mdi truong hop doc 1ap biéu thi H, F, Cl hodc CHs, véi didu

kién Z va gbc pyridin khong duogc lién két bai lién két glycosidic,
hodc mubi hoic tity y dang dugc khir cia no.

O mot dang theo phuong 4n nay, hop chéit coenzym c6 cong thirc (I):

A
)

trong do:

A = adenin,

T = trong mdi trudng hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

XI:O,
X2=O;
Y=0,va

Z =vong 5 canh dang vong cacbon no c6 cdng thirc chung (II):

-11-
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Rs
C(Rg)z~_ Re/ \Re'

-

an

trong d6 lién két don c6 mit gitta R5' va R5", va trong do:

R4 =H,

R5'= CHOH,
R5" = CHOH,
RS5 = CR4,,
R6 =CH, va
R6'= CH.

O mot dang khac theo phuong 4n nay, hop chét coenzym c6 cong thirc (I):

A
€y
y Z ‘
N+
v T/ AN W
T U
Y O\F,// \P/X2
/ SN\
u T
trong do:
A = adenin,

T = trong mdi truong hop biéu thj O,
U = trong mdi truong hop biéu thi OH,

V = trong trudng hop thir nhit biéu thi OH va trong trudng hop thir hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,

X1=O,

-12-
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X2 = O,
Y=0,va

Z =vong 5 canh dang vong cacbon no c6 cong thirc chung (II):

Rs
C(Ra)a~—_ Rs/ \Re'

N

dn

trong d6 lién két don c6 mit gitra RS' va RS", va trong do:

R4 =H,

R5' = CHOH,
R5" = CHOH,
R5 = CR4,,
R6=CH, va
R6' = CH.

G mot dang khac, chét thir con bao gdm mét trong s nitrosoanilin, kali

ferrixyanua va hdn hop ctia din xuat phenazin va hexaaminruteni clorua.

O mét dang khac theo phwong 4n ndy, nhan t6 thir nghiém gdm dai thir nghiém
mang chét thir @ x4c dinh chét phén tich thu nhit. Theo mét khia canh ctia dang nay,
dai thir nghiém con mang chét thir thir hai dé xac dinh chat phén tich th hai. Theo mot
khia canh khac, chit thir thr hai gém dehydrogenaza enzym dugc chon tir nhém bao
gdm glucoza dehydrogenaza, lactat dehydrogenaza, malat dehydrogenaza, glyxerol
dehydrogenaza, rugu dehydrogenaza, sorbitol dehydrogenaza va dehydrogenaza ciia
axit amin bao gdbm dehydrogenaza cta axit L-amin. Theo mdt khia canh khac nita, chit
thir thir hai gém coenzym dugc chon tir nhém bao gém FAD, NAD, NADP va hop
chét c6 cong thic (I):
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)

V T U
O\P// (o
/ N\
u T
trong do:

A = adenin hoic chét tuong tu cua no,

T = trong mdi treong hop doc 14p biéu thi O hoic S,

U = trong mdi trudng hop doc 14p biéu thi OH, SH, BH;™ hoic BCNH,,

V = trong mdi truong hop ddc 14p biéu thi nhém OH hoic nhém phosphat,

W = COOR, CON(R),, COR hodc CSN(R), trong d6 R & mdi truong hop doc
1ap biéu thi H hoic C;-C,-alkyl,

X, X, = & mdi truong hop doc 1ap biéu thi O, CH,, CHCHj, C(CHs),, NH hozic
NCHj,

Y =NH, S, O hoac CH,,

Z = gbc c6 chira nhém vong ¢ 5 nguyén tir C ma tiry ¥ chira di nguyén ti duoc
chon tr O, S va N va tiy y mdt hoac nhidu phén tr thé, va géc CR4, trong d6 CR4,
duoc lién két v6i nhom vong nay va véi X2, va

trong d6 R4 = & mdi trudng hop doc 1ap biéu thi H, F, Cl hodc CHs, v6i diéu
kién Z va gdc pyridin khong dugc lién két boi lien két glycosidic,

hoic mudi hoic tiy ¥ dang dugc khir cia no.

Theo mot khia canh khéc nita, dai thit nghiém dugc thiét ké cAu hinh dé xac
dinh dién héa ctia chat phan tich thtr nhit va thit hai.

Theo mot phuong 4n khac nita, phwong phép xac dinh chét phén tich thi nhét
va thtt hai trong miu bao gdm budc cung cip nhan t6 thir nghiém duoc thiét ké ciu
hinh @ x4ac dinh chét phén tich thir nhit va thir hai va hé nay bao gdm enzym phu

thudc coenzym thtr nhit hodc co chit cho enzym thir nhét, enzym phu thudc coenzym
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tht hai hodc co chit cho enzym thi hai va coenzym dugc chon tir nhém bao gdm thio-
NAD, thio-NADP, va hop chit c6 cong thirc (I):

A
)

trong d6:

A = adenin ho#c chit twong tu clia né,

T = trong mdi truong hop ddc 14p biéu thi O hoic S,

U = trong mdi truomg hgp doc 1ap biéu thi OH, SH, BH; hodac BCNH, ,
V = trong mdi trudng hop ddc 14p biéu thi nhém OH hodic nhém phosphat,

W = COOR, CON(R),, COR, hodc CSN(R), trong d6 R trong mdi trudng hop
doc 1ap biéu thi H hodc C;-C,-alkyl,

X1, X, = trong mdi trwdng hop doc lap biéu thi O, CH,, CHCHj;, C(CH;),, NH
hodc NCH3,

Y =NH, S, O hoic CH,,

- Z = gbc co chira nhém vong ¢ 5 nguyén tr C ma tuy y chira di nguyén tir dugc
chon tir O, S va N va tuy y mot hodc nhiéu ph?m ttr thé, va géc CR4, trong d6 CR4,

dugc lién ket véi nhom vong nay va véi X, va

trong d6 R4 = & mdi trudong hop ddc lap biéu thi H, F, Cl hodc CH;, v6i didu

kién Z va gdc pyridin khong dugc lién két b lién két glycosidic,
hoic mudi hoic tiy y dang dugc khtr ciia chiing;

budc cho nhan t6 thir nghiém nay tiép xic v6i miu; bude phét hién ra chit phan tich

thir nhét; va budc phét hién ra chét phén tich th hai.

0 mot dang theo phuong 4n nay, chit phan tich thit nhét 1a hydroxybutyrat va

chét phan tich tht hai 1a glucoza. Theo mét khia canh cia dang nay, buéc phat hién ra
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chit phan tich thir nhit va phat hién ra chat phan tich thir hai duoc tién hanh ddng thoi.
Theo mot khia canh khac cia dang nay, budc phat hién ra chét phén tich thir nhét va
phét hién ra chit phén tich thtt hai dugc hoan tit trong vong 5 gidy sau khi cho nhén t6
thir nghiém tiép xtic v6i mau.

Theo mot phuong an khéc nita, phwong phép bao gdm budc cung cip nhan tb
thir nghiém duoc thiét ké cAu hinh @& x4c dinh tri s6 glucoza va keton trong méu; budc
cho nhan t4 thir nghiém nay tiép xuc véi miu; va budce xac dinh tri sb glucoza va keton
trong miu trong vong 7,5 gidy sau khi cho nhéan t§ thir nghiém tiép xtc v6i miu. O
mot dang, nhan tb thir nghiém g6m chit thtr thir nhit d& xac dinh tri sb glucoza va chét
thtr thr hai dé x4c dinh tri s6 kenton. Theo mot khia canh cta dang nay, chét thtr tha
hai gdm hydroxybutyrat dehydrogenaza. G mot dang khac, buc xac dinh tri sb
glucoza va keton trong mau dugc hoan tit trong vong 5 gidy sau khi cho nhén t6 thi
nghiém tiép xtc v6i miu. G mot dang khéc, tri sd glucoza va keton dwgc xac dinh

trong vong 2 gidy ngay sau budc xac dinh. O mét dang khac, miu nay chira mau.

O mét dang clia phuong phap nay, nhan t thir nghiém gdm enzym phu thudc
coenzym thtr nhét hodc co chit cho enzym thtr nhit va enzym phu thudc coenzym thir
hai hodc co chét cho enzym thir hai. Nhan t§ tht nghiém nay ciing bao gdm coenzym

duoc chon tir nhém bao gdm thio-NAD, thio-NADP, va hop chét c6 cong thire (1):

A
()
% = ’
v T - "X W
T U
Y O\F,// \F,/X2
u/ S \\T

trong do:

A = adenin hoic chét twong tu cta né,

T = trong mdi trudng hop doc 1ap bidu thi O hoic S,

U = trong mdi trudng hop ddc 1ap biéu thi OH, SH, BH;™ hoiic BCNH, ",

V = trong mdi trudng hop doc 14p bidu thi nhém OH hodc nhém phosphat,
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W = COOR, CON(R),, COR hodc CSN(R), trong d6 R & mdi truong hop doc
1ap biéu thi H hoic C;-Cp-alkyl,

Xl, X2 =0 m61 tru’(‘mg hOp d(”)c lép bléu thl O, CHz, CHCH3, C(CH3)2, NH hOElC
NCHs,

Y =NH, S, O hodc CH,,

Z = gbc ¢6 chira nhém vong ¢6 5 nguyén tir C ma tuy ¥ chira di nguyén tir dugc
chon tir O, S va N va tily y mdt hodc nhiéu phin tir thé, va gbc CR4, trong d6 CR4,

dugc lién két vdi nhém vong nay va véi X,, va

trong 46 R4 = & mbi truong hop doc lap biéu thi H, F, Cl hoidc CHs, véi didu

kién Z va gdc pyridin khong duoc lién két boi lién két glycosidic,
hozc mudi hoic tiy y dang dugc khir cua chung.

Theo mdt khia canh, chét phén tich tha nhét 1a hydroxybutyrat va enzym thir
nhit 1a hydroxybutyrat dehydrogenaza. Theo mot khia canh khac, hydroxybutyrat
dehydrogenaza la 3-hydroxybutyrat dehydrogenaza. Theo mot khia canh khac, enzym
thtr hai 1a dehydrogen_aza duge chon tir nhém bao gbm glucoza dehydrogenaza, lactat
dehydrogenaza, malat dehydrogenaza, glyxerol dehydrogenaza, ruou dehydrogenaza,
sorbitol dehydrogenaza va dehydrogenaza cia axit amin bao gdm dehydrogenaza cua
axit L-amin. Theo mdt khia canh khéc nita, chit phan tich th hai 1a glucoza va enzym
thr hai 1a glucoza dehydrogenaza hodc glucoza oxydaza. Theo mét khia canh khac,
coenzym 13 hop chét c6 cong thie (1)

A
)

trong do:
A = adenin,

T = trong mdi trwong hop bidu thi O,
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U = trong mdi trudng hop bidu thi OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

X1=O>
X2=O,
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thirc chung (II):

Rs
C(Rg)z~——_ Re/ \Rs'

-

an

trong d6 lién két don c6 mat gitra RS' va R5", va trong d6:

R4=H,
R5"'=CHOH,
R5"=CHOH,
R5 =CR4,,
R6=CH, va
R6'= CH.

Theo mot khia canh khéc nita, coenzym 1a hop chét c6 cong thuc (I):

A
0
% = ’
% z/"”\ "
T U I
' O\F,// \P/XZ
/ Sxi” \\T

trong do:
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A = adenin,
T = trong mdi trwong hop biéu thj O,
U = trong mdi trudng hop biéu thi OH,

V = trong trudng hop thir nhit biéu thi OH va trong trudong hop thi hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,

X1=O,
X2=O,
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thirc chung (II):

Rs
C(Rg)z~—_ Rs/ \Re'

-

an

trong d6 lién két don c6 mat gitta RS' va R5", va trong do:

R4=H,
R5'=CHOH,
R5" = CHOH,
R5 = CR4,,
R6 = CH, va
R6' = CH.

Theo mot khia canh khéc nita, coenzym 13 thio-NAD. Theo mot khia canh khéc,
coenzym la thio-NADP.

Theo mot khia canh khéc, nhan t6 thir nghiém gdm chét thir thir nhit ma gbm
enzym tht nhét hoic co chét cho enzym thir nhit, va coenzym dugc chon tir nhém bao

gdm thio-NAD, thio-NADP va hop chit co cong thire (I) hodc mudi hodc tuy y dang
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dugc khtr cia né. Theo mot khia canh khéc, nhan td thir nghiém ciling bao g@)m chét
thtt thir hai ma gdm enzym thir hai hodc co chét cho enzym thir hai, va coenzym dugc
chon tir nhém bao gdm FAD, NAD, NADP va hop chét c6 cong thie (I) hoic mubi
hodc tuy ¥ dang dugc khir ciia n6. Theo mot khia canh khac, nhan té thi nghiém gém
dai thir nghiém dugc thiét ké cdu hinh dé mang chat thir thi nhit va thit hai. Theo mot
khia canh khéc nita, dai th nghiém gdm hé dién cyc thir nhét ¢6 lién quan dén chét
thir thir nhat va hé dién cyc thir hai ¢6 lién quan dén chit thir tht hai. Theo mot khia
canh khéc, chit thir thit nhit con gém mot trong sb nitrosoanilin, kali ferrixyanua, va

hén hop clia din xut phenazin va hexaaminruteni clorua.

Mot khia canh khéc clia sang ché 1a k§ thuat duy nhét @ x4c dinh sy c6 mit
va/hodc ndng d6 cia nhidu chét phén tich & cdc miu xét nghiém. Céc khia canh khac
g0m phuong phép, hé théng, dung cy, b kit, linh kién Iip rap, thiét bi, va/hoic may

méc duy nhét lién quan t&i viéc phat hién chit phan tich trong mau.

Cac khia canh, phuong an, dang, dic diém, lgi ich, muc dich, va vu diém khac
s€ trd nén rd rang dya trén phan mo ta chi ti€t va cdc hinh minh hoa dugc cung cip

kém theo day.
MG ta viin tit cac hinh vé

Fig.1 12 hinh v& phdi canh thé hién nhan té thir nghiém theo phuong 4n thtr

nhét.

Fig.2 12 hinh vé& phéi canh timg phdn thé hién nhidu dic didm khac nhau cua
nhén t§ thir nghiém trén Fig.1.

Fig.3 1a hinh v& phdi cénh timg phan thé hién nhan t6 thir nghiém theo phuong
an th hai.
Fig.4 12 hinh v& cit trich thé hién nhén t6 thir nghiém trén Fig.3.

Fig.5 12 so d minh hoa thé hién thiét bi phéan tich dugc thiét k& cAu trac dé st

dung v6i nhan td thir nghiém trén F ig.1.

Fig.6-Fig.18 la hinh minh hoa cdc dap tmg cua hydroxybutyrat xac dinh dugc
v6i nhiéu chit thir khac nhau.

MG ta chi tiét sang ché
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Vi myc dich ning cao hiéu biét vé& cac nguyén ly ctia sang ché, tai liéu tham
khao s€ dugc néu ra dudi dang cac phuong 4n dwge minh hoa trén cac hinh vé va ngon
tir cu thé s& duoc sir dung dé mo ta cac phuong an ndy. Du vy van nén hiéu ring
khong dinh sén giéi han nio cho pham vi cia sang ché dua theo d6, cac chinh sira nhu
vy va cac thay dbi khac trong thiét bi duwgc minh hoa, va cac tng dung khic cia
nguyén ly ciia sang ché nhu duoc minh hoa trong d6 duoc du tinh 14 thudng xay ra ddi

v6i ngudi c6 hiéu biét trung binh trong linh vyc k§ thuit lién quan dén sang ché.

Sang ché d& cip dén chit thir va nhan t6 thir nghiém lién quan. Theo mot
phuong 4n, nhan t6 thir nghiém tinh ning kép gdbm enzym phu thudc coenzym thtr nhit
hoic co chét cho enzym thi nhét, enzym phu thudc coenzym thir hai hodic co chéit cho
enzym thtt hai, va coenzym dugc chon tir nhém bao gém thio-NAD, thio-NADP, va
hop chét c¢6 cong thic (I). Theo mot khia canh, chit phan tich thtr nhit Ia
hydroxybutyrat va enzym thir nhét 1a hydroxybutyrat dehydrogenaza, va chit phén tich
thir hai 12 glucoza va enzym thir hai 13 glucoza dehydrogenaza hoic glucoza oxydaza.
Theo mét phuong 4n khac, nhan t6 thir nghiém 14 mot thanh phén cuia hé thdng ma con
bao gdm mdy do duge thiét ké cu hinh dé twong téc v6i nhan t6 thir nghiém dé danh
gid chat phan tich tht nhit va thir hai trong mAu. Quy trinh dnh gid ny c6 thé bit diu
tlr budc phat hién sw c6 mat ciia chit phan tich thir nhét va thi hai d& x4c dinh ndng do
clia chit phan tich thir nhét va thtr hai. Chét phén tich thtt nhét va thir hai va dung dich
mau c6 thé 13 dang bat ky thich hop dbi v6i nhan t6 thi nghiém, mic du & mot dang cu
thé nhung khong gi6i han thi chit phan tich thir nhét 1a hydroxybutyrat, chét phan tich
thir hai 14 glucoza, va dung dich miu 13 mau hodc dich k&. Céc khia canh khac cua
sang ché dé cap dén chit thir duy nhat. Céc khia canh va cac dic diém khéc cua sang

ché duoc mo ta trong Ung vdi cac phuong 4n duge minh hoa nhu duéi day.

Dua trén Fig.1 va Fig.2, sang ché dé cép chi tiét hon dén nhén t6 thir nghiém 10
theo phuong an thir nhit dugc thiét ké ciu hinh dé danh gi chit phan tich thir nhat va
thi hai trong mau. Nhan t6 thir nghiém 10 duogc tao ra & dang bd cam bién dién hoa
gdm ngan nhan miu dbi véi dung dich mau, va chét thir thir nhét va thir hai dé tao ra
céc tin hiéu dién hoa khi c6 mit chét phén tich tht nhét va tht hai. O dang dugc minh
hoa, thi nhén t6 thir nghiém 10 kéo dai tr dAu gai mdy do 12 va ddu dinh lidu lwong
14. G mot dang khong dugc minh hoa, thi hinh dang dau dinh lidu lwong 14 c6 thé
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khéc biét v6i ddu gai may do 12 dé hd tro ngudi sit dung xir Iy va st dung nhén t6 thir
nghiém 10 mét cach chinh x4c. Nhén t6 thir nghiém 10 ciing c6 thé gdm mdt hodc
nhiéu ky tw d6 hoa (khong dugc thé hién trén hinh v&) dé cung cip cho ngudi sit dung

huéng dan vé cach xtr 1y va sir dung chinh x4c.

Nhan t6 thir nghiém 10 dugc cung cip & dang dai ther ding mét 1an c6 két cdu
nhidu 16p gdm nén bazo 16, 16p gidn cach 18, ndp day than 20 va nip ddy ngin 22.
Phdn m6 ta chi tiét hon vé& nhan t5 thir nghiém bao gdm két céu nhidu 16p twong tu
duoc néu trong patent US s 7727467, noi dung cua tai liéu nay duogc két hop toan bd
& diy dé tham khao. Lép gian cach 18 bao gdm phan rdng 24 d& b tri ngan nhin miu
26 kéo dai tir nén bazo 16 dén nip day than 20 va nip ddy ngin 22. Trong c4u hinh
ndy, ngin nhan mau 26 mé ra & dau dinh lidu lugng 14 cia nhan t6 thir nghiém 10 qua
khe h& 28 da dugc thiét ké ciu hinh dé dung dich mAu thuén loi chay vao ngin nhan
mau 26. Céc dang trong d6 ngan nhin miu 26 mé ra qua khe hé duge dit nim doc
theo canh ciia nhén té thi nghiém 10 cfing dugc bao gbém trong sang ché. Cac dang
trong d6 ngin nhan miu 26 mé ra qua khe h& dugc dit ndm doc theo toan bd chiéu dai
ctia dau dinh liéu lugng 14 va bao gdm mot phin canh cling duoc bao gdm trong séng

I'4
A

ché.

Niép day than 20 va ndp ddy ngan 22 che pha 16p gidn céch 18 va dinh ra dudng
ranh 30 ndm giita chiing ma tao ra 13 thong néi véi ngin nhan miu 26 dé cho phép
khong khi thodt ra khoi ngin nhan mu 26 khi dung dich mAu chay vao ngéin nhan mu
26 nay qua khe hd 28. Dudng ranh 30 dwoc dit & vi tri tuong dbi voi ngin nhin miu
26 ma nim bén dudi vi tri cia hé dién cyc (duge mo ta dudi day) nim trong ngdn nhan
mau 26. Dung dich mdu chay vao ngin nhin miu 26 s& chay t6i tan 13 théng, nhung
chi dimg tai d6. Khi quan sét tir trén xudng, thi dudng ranh nay cung cip chi thi truc
quan vé “dudng kin” dé khing dinh rang hé dién cuc trong ngin nhan miu 26 di duoc
lam w6t hogc pht kin hoan toan dé hoat dong chinh x4c. Ngoai ra hoidc theo cach khac,
liu dién cyc vira dit cling c6 thé dugc b tri lidn k& v6i duong ranh 30 dé phat hién
khi dung dich miu da chay t6i dudng ranh 30 nhim dam bao rang budc 1am uét dién

cuc do da dién ra.

Ngoai hé dién cuc va chit thr, thi ngan nhan mau 26 c6 thé tréng khong hoic

néu khong thi c6 thé chira nguyén liéu hip thu. Cac nguyén liéu hdp thu thich hop gbm
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polyeste, nylon, xenluloza, va din xuit ciia xenluloza nhu nitroxenluloza. Khi duoc
bao gbm, thi nguyén lidu hép thu gitp ting mic d6 hdp thu cia dung dich miu bing
céch hd trg hép thy dich long vao ngdn nhén mau 26. Viéc sir dung nguyén liéu hap
thu ciing nhim lam giam hon nita thé tich tréng clia ngin nhin mau 26 dé nhén dung
dich mAu. O mot dang, su 14p dy ngin nhan mAu 26 didn ra nho tic dong mao dan. Su
l4p dy ngin nhan mau 26 cling c6 thé dugc gia ting bing céc phuong thirc khéc, vi du
nhu tao 4p suat 1én dung dich mAu dé ddy dung dich miu ndy vio ngan nhan miu 26,
va/hodc tao moi truong chén khong trén ngin nhan miu 26 dé hat dung dich mau vao
ngin nhan miu 26. Ngoai ra, mot hoic nhiéu bé mit ciia ngin nhin miu 26 c6 thé
dugc tao thanh tir nguyén liéu va nudc, di kém 16p phi nguyén lidu wa nudce, hojc trai
qua quy trinh xir Iy ting cudng tinh wa nuéc dé tao thuan loi cho viéc 14p ddy ngan

nhén mu 26 bing miu xét nghiém.

Nhan t6 thir nghiém 10 duoc thiét ké cAu hinh dé phét hién sy cé mit va/hoic
xac dinh ndng d6 cia chét phan tich thir nhit va tht hai bing phan ung oxy hoéa va khir
dién héa. Cac phan tmg ndy dugc bién ddi thanh tin hiéu dién c6 thé lién quan t6i
lugng hodc ndng do cta chét phan tich. Nhur dwoc thé hién trén Fig.2, khi chi c6 mot
vai dic diém ciia nhan t6 tht nghiém 10 dugc minh hoa, thi ndn 16 mang hé dién cuc
thi nhét 32 bao gbm nhiéu dién cuc 34 va vach dién cuc 36 két thic trong dém tiép
xtic 38. Dién cyc 34 duge x4c dinh 13 cac phan cia vach dién cuc 36 dugc b tri trong
ngin nhan miu 26. Nén 16 cling mang hé dién cuc 46 thi hai bao gém nhiéu dién cuc
48 va vach dién cuc 50 két thic trong dém tiép xtc 52. Dién cuc 48 dugc x4c dinh 13
c4c phan cia vach dién cuc 50 duoce b tri trong ngin nhin miu 26. Nén hidu rz‘?lng cac
céu hinh dugc minh hoa cua hé dién cuc 32, 46 1a khong gi6i han, va cac ciu hinh thay

thé ciing dugc bao gdm trong sang ché.

Nhan t6 thir nghi¢ém 10 cfing bao gdm chét thir thir nhét 60 che phu it nhit mét
phan dién cuc 34 clia hé dién cyc thtr nhat 32 trong ngin nhan mju 26, va chit th thir
hai 62 che phu it nhit mot phin dién cuc 48 cua hé dién cuc thir hai 46 trong ngin
nhan mau 26. Chét thir thir nhit 60 va chét thir thir hai 62 thich hop d& tao ra céc tin
hi¢u dién hoa khi c6 mit chit phan tich xét nghiém thir nhit va tht hai twong Uing, va
dugc bd tri trong ngin nhan miu 26 & vi tri nhim cung ce‘ip tin hiéu dién héa dén dién

cuc 34, 48 trong ngin nhan mau 26. O dang dugc minh hoa, khoéang tréng 64 kéo dai
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tir chdt thir thtr nhit 60 dén chat thir tht hai 62, mic di dang trong d6 khong cb
khoang trdng 64 va chit thir thir nhit va tht hai hinh thanh 16p lién tuc trén dién cuc
34, 48 ciing dugc bao gdm trong sang ché. Phin mé ta chi tiét hon nira lién quan t6i

chét thir thir nhit 60 va chét thir thi hai 62 s& dugc d& cap dudi day.

Dién cuc 34 ciia hé dién cuc thir nhit 32 bao gi‘)rn tdp hop céc dién cyc do &
dang dién cuc lam viéc 40 va dién cuc dbi 42 ma gdbm phin 44a va 44b dugc dat cach
nhau trén cic canh ddi dién nhau cia dién cuc lam viéc 40. Nhu dugc st dung trong
ban mo ta ndy, “dién cuc lam viéc” 12 dién cuc ma & d6 chét phan tich dugc oxy hoa
dién hodc dugc khir dién c6 hodc khong co trung gian 14 chit moi gidi oxy hoa khir,
trong khi d6 thuét ngit “dién cuc d6i” ding dé chi dién cuc dugce lién két véi dién cuc
lam viéc va qua d6 truyén tai dong dién hoa ngang bing vé cuong d6 va dbi nguoc vé
déu véi dong dién di qua dién cuc lam viéc. Thuit ngit “dién cuc dbi” co nghia la bao
gém cac dién cuc dbi cling hoat dong nhu cac dién cuc tham chiéu (tie 13, dién cuc
tham chiéu/dién cuc déi). bién cuc 48 cia hé dién cuc thir hai 46 bao gém tap hop céc
dién cyc do & dang dién cyuc 1am viéc 54 va dién cuc d6i 56 ma gdm phin 58a va 58b
dit cach nhau trén cac canh ddi dién nhau cia dién cyuc lam viéc 54. Trong bd tri nay,
ngdn nhan miu 26 dugc thiét ké sao cho dung dich miu chay vao ngin nhin mau 26
duoc dit tiép xtc dién phin véi dién cuc lam viéc 40 va 54 va dién cuc ddi 42 va 56.
B4 tri nay ciing cho phép dong dién truyén giita cac dién cuc do tac dong dén qua trinh
oxy héa dién hogc khit dién ciia chét phan tich thir nhit va thir hai. Tuy nhién, cin luu
¥ ring cac cdu hinh dé cap & trén chi 12 mot trong s6 nhiéu ciu hinh dung cho dién cuc
do.

Nhén t6 thir nghiém 110 theo mét phuong 4n khac dé dénh gi4 chat phan tich
thtr nhit va thir hai trong miu dugc minh hoa trén Fig.3 va Fig.4. Nhan t6 thir nghiém
110 duoc tao ra bz"mg cach st dung k¥ thuat san xuét ndi tiép. Phan mo ta chi tiét hon
vé ky thuat nay, va vé nhén td thir nghiém 110 no6i chung, dugc tim thy trong Cong bd
don Québc té s6 WO 2012/003306, ndi dung ciia tai liéu nay duoc két hop toan bd vao
day dé tham khao. Nhu dugc minh hoa trén Fig.3, hinh mau dién cuc 112 dugc sép
xép thanh hai ¢t (mot tdp hop cac hinh miu dién cyc trong cot A va mot tdp hop
trong cdt B) trén 16p (bdng) kéo dai ciia nén 114. Nhan té thir nghiém 110 ciing bao

gom hinh mau dién cyc cia ngin mau 116 dwgc bd tri gin nhau va gin tAm cia nén
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114 va céc dém tiép xtc 118 dugc dit cach xa khéi nhau va duge bé tri gin cac mép
d6i dién nhau cia nén 114. § dang dugc minh hoa, c4c hinh miu dién cuc déu tuong
tw nhau; tuy nhién & cac dang thay thé thi it nhét 12 mot vai hinh miu dién cuc c6 thé
khéc vé6i cac hinh miu dién cyc khic. Chét thir thir nhit 120 dugc dua vao trén ngin
mau dién cuc 116 trong cft A va chét thi thtt hai 122 dwoc dua vao trén ngin mau

dién cyc 116 trong cot B.

L6p dém 124 dugc gén vao phia trén nén 114 bing 16p két dinh 126. O dang
duoc minh hoa, thi mgt dai hodc bing kéo dai tao ra 16p dém 124 dé che pht cac hinh
mau dién cuc cua ca hai cot A va B, mic du cac dang trong d6 hai dai riéng biét cia
16p dém 124 duoc gin riéng vao nén 114 trong ¢t A va cft B va duoc xép thing hang
doc theo dudng truc 128 1a ciing c6 thé ¢6. Lép dém 124 gdm nhiéu phin ngit mach
130 dugc sip xép doc theo dudng truc 128. Khi 16p dém 124 duoc lap rép véi nén 114,
thi céc phan ngdt mach 130 s& hinh thanh duong bién ciia ngan miu 132 (Fig.4). Lép
nén phia trén lién tuc va duy nhét 134 duoc gin vao phia trén 16p dém 124 biang 16p
két dinh 136 va bao gdm nhidu 15 thong 142, 144 d& tao thuan loi cho viéc thong khi &
ngan mAu 132 khi ngin niy dugc ldp ddy bing dung dich miu. Du khong dugc mé ta
& trén, van nén hiéu ring 16p két dinh 126, 16p két dinh 136 1dn lugt bao gdm phén
ngit mach 138, phan ngét mach 140 duoc sip xép doc theo duong truc 128 va tuong
tmg v6i phan ngét mach 130 ciia 16p dém 124. Theo céch khéc, ¢6 du tinh ring 16p két
dinh 136 ¢6 thé 12 16p ran khong c6 bt ky 15 thong hodic phin ngét mach nio.

Sau nén 114, chét thir 120, 122, 16p dém 124 va nén trén 134 duoc két hop va
can méng cung vé6i nhau, tim hodc cudn duge tach riéng sao cho cac hinh miu dién
cuc 116 trong cft A va B con lai dugce gén vao mot hinh miu dién cuc khéc trong khi
dai thir trong cc hang lién ké (céc dai thir dugc dinh huéng ké sat) duoc tich riéng.
Noi cach khéc, cac dai thir trong cot A khong duge tich riéng hoan toan khoi cac dai
thtr trong ¢t B, va céac cdp dai thir duoc tao ra véi mbi cdp dai thtr dugce sép xép theo
cach thire nbi tiép. Mdi cdp dai thir c6 thé duoc gap dé dat cac dém tiép xuc 118 cua
dai thir tir cOt A lién k& v6i dém tiép xac 118 ciia dai thir tir c6t B, va dé dit diu 14y
mau cla dai thir tir cot A lién k& va dbi dién v6i cing mot huéng nhu ddu 14y miu cta
dai tht tir cot B. Bing cach st dung loai cap dai thir ndi tiép ndy, bd cam bién sinh hoc

ing dung kép dugc tao ra trong d6 ngudi sir dung c6 thé dua miu chira dich thé vao ca
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hai dai thtr mot cach dong thoi dé xét nghiém chit phan tich tht nhat va tht hai khéc
nhau bing cach sir dung mot mau duy nhat. Theo mot phuong an, mdi truong loc mau
c6 thé 1a duogc bd tri trong ngin mau déi 132 trude khi gip cdp nay cung vé6i nhau dé

ngin chin viéc mau va chat thi bi tron 13n gitra cic ngan 132.

Nén hiéu ring c4c ngin 132 trong mdi cip dai thir dugce dinh huéng ndi tiép can
dugc 16 sang khi cip dai thir ndy duge ubn doc theo dudng truc 128. Céc ki thuat ché
tao thay thé c6 thé duoc st dung dé d¢am bao c4 hai ngin méiu 132 déu duge 16 sang.
Vi dy, theo mot phuong an, mdt trong céc 16p nén, vi du 16p trén 134, dugc tach riéng
hoan toan doc theo dudng truc 128 trong qué trinh ché tao trong khi nén 114 khong
dwoc bién ddi hodc dugc bién ddi dé ubn theo du doan quanh dudng truc 128. Theo
mdt phuong an thay thé, mot trong cac 16p nén duge bién dbi, nhu qua céc 16 ring cua
hoidc cac phan cit cuc bd dé ngudi st dung dé dang tach ching doc theo dudng truc
128 trong khi nén con lai dugc bién dbi, nhu bing céch rach khia, dap néi hoic uén
glp, dé udn hodc tach riéng theo dy doan quanh mét duong thing, vi du, dudng truc
128. Theo mdt phwong 4n khéc nita, ca 16p trén 134 va nén dudi 114 ddu duge bién
d6i dé cho phép cac dai thir nbi tiép dugc gip theo mot trong hai hudng, tirc 1a nguoi
stt dung 6 thé chon udn cip dai thir néi tiép dé khién cac 16p trén 134 ca hai dai thir
nay dugc dit lién k& v6i nhau hogc dé khién cc nén 114 cia hai dai thir nay duoc dit
lién k& v6i nhau.

Nén 16, nén 114 c6 thé dugc tao thanh tir nguyén lidu céch dién ma céc hé dién
cuc 32, 46 va hinh miu dién cyc 112 l4n lwgt duge bd tri trén do. Thong thuong, cac
chit déo nhu vinyl polyme, polyimit, polyeste, va styren dem lai cac tinh chit vé dién
va céu tric theo yéu ciu. Ngoai ra, béi vi nhan té thir nghiém c6 thé san xuét duoc
hang loat tir cdc cudn nguyén liéu, nén cé mong mudn 13 céc tinh chét nguyén liéu nén
thich hop dé c6 du tinh mém déo dé xir ly cudn, trong khi d6 ciing dem lai do cimg
hitu ich cho hé thanh phém. Nguyén liéu cho nén 16, nén 114 ¢6 thé dugc chon ¢ dang
nguyén liéu polyme mém déo nhu polyeste, bao gdbm nguyén liéu polyeste chiu dugc
nhi¢t d§ cao; polyetylen naphtalat (PEN); va polyimit, hodc hdn hop cua hai hoic
nhiéu hon hai hop chét trong s6 ndy. Polyimit ¢6 thé mua dugc trén thi truong, vi du

dudi tén thwong mai Kapton®, tir EI duPont de Nemours and Company of
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Wilmington, Del. (duPont). Mot nguyén liéu cu thé c6 thé dung cho nén 16, nén 114 13
MELINEX® 329 ¢6 thé mua dugc trén thi truong tir duPont.

Dién cyc lam viéc va dién cuc d6i, va cac phﬁn con lai cia hé dién cuc 32, 46
va hinh mAu dién cuc 112, c6 thé duoc tao thanh tir nhiéu nguyén li€u khac nhau. Theo
mot khia canh, cic dién cuc nén c6 dién tro tuong d6i thép va nén tro dién hoa qua
khoang hoat ddng clia nhén t6 thir nghiém. Céc chét dn thich hop déi véi dién cuc
lam viéc bao gém vang, paladi, platin, cacbon, titan, ruteni dioxit, va oxit thiéc indi, va
iridi, va ca cac chét khac. Dién cuc déi c6 thé dugc 1am tir cac nguyén lidu gibng nhau
hodc khéc nhau, vi du, bac/bac clorua. Theo mot phuong 4an cu thé, dién cuc lam Viéc

va dién cuc doi déu 1a dién cyc vang.

HE dién cuc 32, 46 va hinh mau dién cuc 112 c6 thé 1an luot dugc dua vao cac
nén 16, 114, bing phuong thirc bt ky ma thu duoc cac dién cuc c6 tinh din dién va
tinh nguyén ven thich hop. Céc quy trinh 14y 1am vi du bao gdm ma phun va in ndi, chi
nhim dem lai mot s§ kha nang khong 1am gi6i han pham vi ctia sang ché. Dudi mot
dang cu thé, dién cuc vang du‘cjc taora béng cach pht nguyén liéu cua nén 16, nén 114
va sau d6 loai bo céc phén dugc chon cta 16p phu dé tao ra hé dién cuc 32, 46 va hinh
mau dién cuc 112. Mot phuong phép cu thé dé loai bé cac phan thudc 16p phu gdm
phuong phép tiéu mon laze, va cu thé hon 1 tiéu mon laze truong rong, nhu duoc boc
16 trong Patent US sb 7073246, ndi dung cua tai liéu nay duoc két hop toan by vao day
dé tham khao.

Ky thuit tiéu mon laze thuong bao gdm tiéu mon 16p kim loai don 1é hodc hop
phan nhiéu 16p bao gdm nguyen li€u cach dién va nguyén liéu dan dién, vi dy, tm kim
loai méng cua 16p kim loai duge phu hodc can mong thanh nguyén liéu cach dién. Lép
kim loai 6 thé chira kim loai tinh khiét, hop kim, hodc cic nguyén lidu khac, ma 1a
chat dan kim loai. C4c vi du v& kim loai hodc chat din giéng kim loai gdm: nhom,
cacbon (nhu than chi), coban, déng, gali, vang, gali, niken, paladi, platin, bac, titan,
céc hdn hop cia ching, va hop kim hogc dung dich rin cta cic nguyén li€u ndy. Theo
moét khia canh, cac nguyén liéu dugc chon 14 chit yéu khong phan Gng véi hé sinh hoc,
cac vi du khong gi6i han pham vi cta sang ché vé cac nguyén liéu nhu vay bao gém
vang, platin, paladi, thiéc oxit cacbon andiridi. Lép kim loai ndy c6 thé co do day

mong mubn bét ky ma & mot dang cu thé, 13 khoang 500 nm.
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Nén hiéu r'?lng, cac dang dugc minh hoa ctia nhan t6 thir nghiém 10, 110 khong
lam giéi han pham vi cia sang ché, va cic cdu hinh thay thé d6i v6i nhéan t§ thw
nghiém tinh ning kép theo sang ché, bao gdm céc dang dugc sip xép ding cho k§
thuét phat hién quang hoc, cling dugc bao gém trong sang ché. vé mat ndy, & mot
dang bd sung va khong gi6i han pham vi ctia sang ché, thi nhan té thir nghiém tinh
ning kép c6 thé bao gdbm c4u hinh kiéu kep gitta trong d6 nén thir nhat mang hé dién
cuc thir nht dugc bd tri & trén nén thir hai mang hé dién cuc thi hai. Nén thir nhit va
nén thtt hai dugc dit céch xa khoi nhau bang 16p trung gian bao gébm kénh mao din
hoic néu khong thi kénh mao dan duogc tao thanh giita nén thtt nhét va nén thir hai.
Trong cAu hinh ndy, dung dich mu di vao kénh mao d4n duoc dinh huéng vé phia hé
dién cuc thtr nhit va tht hai sao cho d(“mg thoi hodc g?m déng thoi dién ra qua trinh
che phii h¢ dién cyc thir nht va thir hai. Mic di khong dugc dé cap truée d6, ciing
nén hiéu thém ring nén thtr nhét duogc trang bi chét thir thu nhét phtt hop dé x4c dinh
chit phan tich thi nhat va nén th hai duoc trang bi chét thir thtt hai pht hop dé xéc
dinh chit phan tich thi hai. La mét vi du khong gi6i han pham vi ctia sang ché, mot k§
thuat san xuét nhan t§ thir nghiém c6 cAu hinh ndy bao gbm budc san xudt riéng biét
nén thir nhit mang cht thtr thir nhét va hé dién cyc tht nhét va nén thir hai mang chit
thtr thir hai va hé dién cuc tht hai va sau d6 lap rap nén tht nhit va nén thir hai véi
nhau.

O dang khac khong lam gi6i han pham vi ctia sang ché, nhan té thir nghiém tinh
ning kép c6 thé gdm céu hinh kidu kep gitra hoi khéc. Trong cu hinh nay, nén thir
nhét mang hé dién cuc tht nhét dugc b tri trén nén thit hai mang h¢ dién cuc thi hai.
Tuy nhién, nén thir nhét va nén tht hai duogc ndi boi 16p két dinh va mdi nén nay gdm
mét ngin mau riéng biét dugc dit trén hé dién cuc tuong ung thay cho kénh mao din
don 1&. O dang ny, nhén t6 thir nghiém gdm cAu hinh tao didu kién thuan loi cho viée
l4p day timg ngin mau riéng 1¢ ddng thoi hodc gan nhu ddng thdi sao cho budc che
phu hé dién cuc thir nhét va thir hai cling x4y ra ddng thoi hoic gan nhu dong thoi.
Mic du khéng dugc dé cap trudc d6, van can hidu thém 13 nén thir nhat dugc trang bi
chét thir thtr nhit phit hop dé xac dinh chét phan tich thir nhit va nén thir hai duoc
trang bi chét thir thtt hai phit hop dé xac dinh chit phan tich thét hai. Nhin 5 thi
nghiém ndy ciing c6 thé dugc san xuit bang céach sir dung k¥ thuét néu & trén lién quan

t6i cau hinh kiéu kep gitta con lai dugc md ta & ddy. Phan mb ta chi tiét hon vé mot
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nhan t§ thir nghiém khong lam gi6i han pham vi cia sang ché & dang nay dugc d& cap

dén trong Cong bd don Quédc té s6 WO 2012/003306 (két hop trong day).

Céc vi du khac vé céc kiéu sip xép khong 1am gi6i han pham vi cta sang ché
ma c6 thé duoc st dung cho nhén t thir nghiém theo séﬁg ché duge boc 10 trong
patent My s 6984307 va 4397956, ndi dung ctia céc tai liéu nay duge két hop toan bd
vao day dé tham khao.

Dy tinh rang nhan t§ thir nghiém 10, 110 c6 thé hiru dung dé x4c dinh nhidu
chét phan tich thi nhét va thit hai da dang tir dich sinh hoc. Vi dy, nhan t6 thir nghiém
10, 110 c6 thé d& duoc bién dbi thich hop dé sit dung véi céc chit thir 60, 62 va 120,
122 ¢6 héa hoc phit hop bét ky ma c6 thé dugc sit dung dé danh gia sy c6 mit hodc/va
ndng do ciia chit phén tich thi nhit va thi hai. Chat thtr 60, 62 va 120, 122 d& hoat
dong dé phan ting v6i chét phén tich thir nhit va tht hai dé tao ra cc tin hiéu dién hoa
biéu hién su c6 mat hoac/va néng do cta chét phan tich thr nhét va thi hai trong clung
mdt dung dich. Nhu dugc md ta chi tiét hon dudi day, chét thir 60, 62 va 120, 122 c6
thé bao gém nhiéu thanh phén hoat tinh khac nhau dugc chon dé xac dinh su c¢6 mat
hoic/va nf“mg d6 cta cac chat phan tich thir nhét va tht hai khac nhau. Do dé, hoa hoc
thir nghiém cta chit thir 60, 62 va 120, 122 dugc chon twong ng vé6i chit phan tich
tht nhét va thi hai cin dugc danh gia. Cac chét phén tich nay c6 thé bao gém, vi du,
glucoza, cholesterol, HDL cholesterol, triglyxerit, glyxerin, lactat, lactat
dehydrogenaza, malat, rugu, axit uric, sorbitol, axit amin, 1,5-anhydrogluxitol va cac
chit phan tich dai dién cua thé keton, nhu 13 hydroxybutyrat. Theo mdt phuong an cu
thé, nhan t§ thir nghiém 10, 110 1in luot bao gdm chét thir 60, 62 va 120, 122, vén
dugc chon dé xdc dinh su ¢6 mat hodc/va néng dd cta hydroxybutyrat va glucoza

trong mau.

Céc vi dy khong l1am gi6i han pham vi cta séng ché vé dich sinh hoc trong d6
chét phén tich thir nhat va thtt hai ¢6 thé dugce danh gid bao gdm bét ky dich thé bét ky
ma trong d6 cc chét phén tich c6 thé dugc do, nhu dich k&, nuéc mét, nudce tidu va
mau. Thuat nglt “méu” trong ngit canh cua ban mo ta nay bao gbém mau toan phan va
c4c thanh phéin khong chira té bao ciia méu, goi 12 huyét trong va huyét thanh. Khi cac
nhén t4 thir nghiém dugc thiét ké dé xét nghiém ndng do hydroxybutyrat va glucoza,

thi cy thé, dich mau c6 thé bao gom, vi dy, mau twoi tir mao quéan l4y tir diu ngon tay
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hodc tr cac vi tri khic da dugc phé duyét (vi dy, trén, long ban tay, vanh tai, bip tay
trén, bép chan va dui), mau twoi tir tinh mach hoic nudc tiéu. Ngoai ra, nhén t§ thi
nghiém ciing c¢6 thé hitu dung két hop véi céc dich déi ching duoc dung theo phuong

thirc thong thuong dé xac dinh tinh toan ven ctia hé thong xét nghiém.

Dich thé chira chit phén tich cin dugc danh gid c6 thé duoc thu thap va dua vio
nhén t6 thir nghiém theo phuong thire bit ky. Vi du, miu méau c6 thé thu dugc theo
phuong thirc thong thudng bing cach rach da, nhu dung dao trich, va sau d6 dé nhan
t6 thir nghiém tip xtic voi dich thé xuét hién trén bé mit da. Theo mot khia canh, nhan
t6 thir nghiém dé hoat dong dé danh gi4 chét phén tich muc tiéu trong khi chi diing mot
lugng miu dich thé rt nho. Tuong ty, theo mot khia canh, chi cin mot vét rach nho
trén da 1a ¢6 dugc thé tich dich thé can c6 dé xét nghiém, va ¢6 thé giam thiéu t5i da

hogc khong con dau dén va cac vén d lo ngai khac kém theo phuong phép nay.

Chat thir 60, 120 gbém enzym phu thudc coenzym thir nhit hodc co chit cho
enzym thtt nhit va coenzym thich hop. Céc thanh phan nay thudng dugc hoa tan hoidc
tao huyén phu trong chat nén. MAu xét nghiém dang l6ng nay hydrat héa hodic hoa tan
co chét, va chét phéan tich thtr nhat khuéch tan qua chét nén nay dé phan ung véi mot
hodc nhiéu thanh phan hoat tinh. Cac enzym thich hop c6 thé dugc bao gdm trong chit
tha 60, 120 vi dy nhu cac dehydrogenaza dugc chon tir nhém bao gdm glucoza
dehydrogenaza (E.C.1.1.1.47), lactat dehydrogenaza (E.C.1.1.1.27, 1.1.1.28), malat
dehydrogenaza (E.C.1.1.1.37), glyxerol dehydrogenaza (E.C.1.1.1.6), ruogu
dehydrogenaza (E.C.1.1.1.1), hydroxybutyrat dehydrogenaza (HBDH), nhu 3-
hydroxybutyrat dehydrogenaza hoic beta-hydroxybutyrat dehydrogenaza, alpha-
hydroxybutyrat dehydrogenaza va gamma-hydroxybutyrat dehydrogenaza, sorbitol
dehydrogenaza, va dehydrogenaza clia axit amin vi duy, dehydrogenaza cua axit L-amin
(E.C.14.1.5). Céc enzym thich hop khic la oxydaza nhu glucoza oxydaza
(E.C.1.1.3.4) hodc cholesteol oxydaza (E.C.1.1.3.6) hodc aminotransferaza nhu
aspartat hodc alanin aminotransferaza, 5'-nucleotidaza hodc creatin kinaza. Tuy thudc
vao enzym dugc chon, cac coenzym tiém nang thich hop dé sir dung trong chét thir 60,
120 g@)m FAD, NAD, NADP, thio-NAD, thio-NADP, va hop chét c6 cong thire (I):
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trong do:
A = adenin hoic chét tuong tu cla no,
T = trong mdi trudng hop doc 1ap bidu thi O hoic S,
U = trong mdi truong hop doc 1ap biéu thi OH, SH, BH;™ hoic BCNH, ",
V = trong mdi trudng hop doc 1ap bidu thi nhém OH hogdc nhom phosphat,

W = COOR, CON(R),, COR hoic CSN(R), trong d6 R & mdi truong hop doc
14p biéu thji H hogic C;-C,-alkyl,

X, X, = trong mdi truong hop doc 14p biéu thi O, CH,, CHCHj3, C(CH;),, NH
hodc NCH;,

Y =NH, S, O hoic CH,,

Z = gbc ¢6 chira nhém vong ¢6 5 nguyén tir C ma tly y chira dj nguyén tir dugc
chon tir O, S va N va ty y mdt hogc nhidu phin t thé, va gbc CR4, trong d6 CR4,

duoc lién két véi nhém vong ndy va v6i X,, va

trong d6 R4 = & mdi truong hop doc lap bidu thi H, F, Cl hodic CHs, véi didu

kién Z va gbc pyridin khong duoc lién két boi lién két glycosidic,
hodc mubi hoic tuy y dang duoc khtr ciia ching.
Theo mot phuwong 4n, W = CONH,; hoic COCH;,.

Céc vi du vé phén ttr thé trén Z dugc chon tir nhém bao gém OH, F, CI, va C;-
C, alky ma tuy y duoc flo héa hodc dugc clo héa va/hoic dugc thé OH, O-C;-C,-alkyl.
Theo mét phwong 4n khac, géc V thir nhét 1a OH va géc V thér hai 13 nhém
phosphat. Tay ¥, mot nhém OH va mét nhém phosphat c6 thé tao thanh vong cung véGi

nguyen tir cacbon ma chung lién két.
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Céc vi du khong giéi han pham vi cia sang ché v& cac chét tuong tu adenin
g6n1 adenin duoc thé & vi tri Cg va dugc thé & vi tri N, cac bién thé deaza nhu bién thé
7-deaza aza nhur 8-aza hodc cac hdn hgp nhur 7-deaza hodc 8-aza hoic cac chit tuong
tu dang vong cacbon nhu formyxin trong d6 c4c bién thé 7-deaza c6 thé duoc thé & vi
tri 7 bing halogen, C;-Ce-alkinyl, C-Ce-alkenyl hodc C,-Cg-alkyl. Theo mdt phuong
an khéac, hop chét nay chira chét trong tu adenosin ma chia, vi du, 2-
metoxydeoxyriboza, 2#-flodeoxy-riboza, hexitol, altritol hodc cdc chét tuong tu da
vong nhu dudng hai vong, duong LNA va dudng ba vong thay vi riboza. G mét dang,
(di)phosphat oxy ciing c6 thé dugc thé ding dién vi du nhu O— bang S— va/hodc bing
BH;, O bing NH, NCH; va/hogc bing CH, va =O bing =S. Theo mdt phuong 4n, it
nhit mot gbc U cia hop chét ¢6 cong thirc (I) 1a khac véi OH va theo cac phuong 4n
khac, it nhit mot gbc U=BH;".

Mot hop chét khac cu thé hon nhung khoéng lam gi6i han pham vi ctia sang ché

¢6 cong thuc (I) trong do:
A = adenin,
T = trong mdi truong hop biéu thi O,
U = trong mdi truong hop biéu thi OH,
V = trong mdi truong hop bibu thi OH,

W = CON(R), trong d6 R biéu thi H,

X1=O,
X,=0,
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thirc chung (II):

Rs
C(Rg)o~—_ Rs/ \Re'

\_/

an

trong d6 lién két don c6 miit gitra R5' va R5", va trong d6:
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R4 =H,
R5'=CHOH,
R5" = CHOH,
R5 =CR4,,
R6 =CH, va
Ré6'=CH

1a carba-NAD hodc cNAD.

carba-NAD c¢6 cdu trac duéi day:

0 O

ﬁ7 L <
0—P—0—P—0

\\ | | 1+ NH2

HO OH
carbaNAD

Mot hop chat khéc nita cu thé hon nhung khong lam giéi han pham vi ctia sang
ché c6 cong thirc (I) trong do:

A = adenin,
T = trong mdi trudng hop bidu thj O,
U = trong mbi trudng hop biéu thi OH,

V = trong trudng hop thtr nhat biéu thi OH va trong trudng hop tht hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thj H,

X1=O:
X2=Oa
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thirc chung (II):
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Rs
C(R4)2\R6/ \Re'

\_/

an

trong d6 lién két don c6 mit gitta RS' va R5", va trong d6:

R4 =H,
R5'=CHOH,
R5" = CHOH,
R5 = CR4,,
R6 =CH, va
R6'=CH
la carba-NADP hoac cNADP.

carba-NADP c¢6 ciu triic duéi day:

NH,
A i1 -
o)
\§ N 0—P—0—P—0 "
" \g‘ | | \;INJ'\ 2
(o) 0]
o}
HO OH

0 o carbaNADP

Hop chét cu thé khac nhung khong 1am giéi han pham vi cia séng ché c6 cong
thirc (I) gdm borano carba-NAD, xyclopentyl NAD, va carba-NAD xyclophosphat.

Céc hop chét nay c6 céu tric dusi day:

NH,
N\
J > o) o
N\\ ! N ° O—Iu—o—FI’-—O -
BHy" o}
0
HO OH

borano carbaNAD
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N
J > 0 o
NL\ o I | /|
- N 0—P—O0—P—0 . NH
(e} (0]
) (0]

HO OH
Xyclopentyl NAD
0] o

\\ O—IU—O—-I!’-—O ~
L T
)
\
HO OH
o/ \0

CarbaNAD xyclophosphat

Phin mb ta chi tiét hon v& hop chét theo cong thirc (I) va quy trinh téng hop
hop chit nay dugc dé cap dén trong patent M§ s6 2008/0231809, ndi dung cia tai liéu
nay dugc két hop toan bd vao day dé tham khao.

Theo mot phuong 4n, chat thir 60, 120 d& hoat dong dé tao didu kién cho viéc
phat hién sy c6 mit va/hodc ndng d6 cia hydroxybutyrat va bao gbdm hydroxybutyrat
dehydrogenaza. C4c vi du khong 1am giéi han pham vi ctia sang ché vé hydroxybutyrat
dehydrogenaza bao gbm alpha-hydroxybutyrat dehydrogenaza, beta hodc 3-
hydroxybutyrat dehydrogenaza, va gama-hydroxybutyrat dehydrogenaza. O mot dang
cu thé, hydroxybutyrat dehydrogenaza la 3-hydroxybutyrat dehydrogenaza. Theo
phuong an nay, chét thir 60, 120 con bao gdm coenzym dugc chon tir thio-NAD, thio-
NADP, va hop chit c6 cong thirc (I) hodc mudi hoic tlly y dang dugc khit ciia n6. O
mdt dang cu thé, chat thir 60, 120 gbém 3-hydroxybutyrat dehydrogenaza va mét trong
s& carbaNAD va carbaNADP. O céc dang trong d6 chit thr th nhét gdm
hydroxybutyrat dehydrogenaza va coenzym dugc chon tir thio-NAD, thio-NADP va
hop chét c6 cong thirc (I) hogc mubdi hoic tuy y dang da khir ctia n6, ngac nghién phat
hién ra r?mg, vi€c phat hién sy c6 mit va/hodc néng d¢ cta hydroxybutyrat c6 thé duoc
hoan tAt trong nim gidy hodc trong khodng nam gidly sau khi nhan t5 thir nghiém da
duoc cho tiép xuc véi miu, thuong trong tmg v6i xét nghiém glucoza trong tinh trang

ky thuat ma mit khoang nim gidy. Phin mo ta chi tiét hon vé van dé nay dugc dé cap
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dén két hop v6i phan “Vi du thuc hién séng ché” dudi day. Nén hiéu rang viéc st dung
chét thir cAn nhiéu hon nim gidy dé hoan tat viéc phat hién sy c6 mat va/hodc néng do
cta hydroxybutyrat 1a cling thich hgp dé st dung trong nhan t6 thir nghiém theo sang

r
A

ché.

Ngoai ra, trong khi vigc st dung chit thtr bao gdbm hydroxybutyrat
dehydrogenaza va coenzym dugc chon tir thio-NAD, thio-NADP, va hop chét co6 cong
thire (I) hodc mudi hoic tiry ¥ dang dwgc khir ctia n6 da duge mo ta & day két hop véi
nhén t6 thir nghiém c6 tinh ning kép, thi nén hiéu ring viéc sir dung chit thir nay két
hop v6i nhan td thir nghiém c6 mot tinh ning 1a cling c6 thé c6. Cac vi du khong lam
gidgi han pham vi cua sang ché v& cac dang bd sung cua nhan t§ thir nghiém ma dy
dinh s& st dung cht thir nay dugc boc 16 trong patent M§ sb 2005/0016844 va patent
My s6 7008799, ndi dung cia chung dugc két hop toan bd vao day d8 tham khao. Can
hiéu ring chit thir khéng doi héi enzym b6 sung bat ky, nhu diaphoraza, phai dé hoat
dong dé phat hién sy c6 mat va/hodc ndng d6 cia hydroxybutyrat & dang trong d6 n6
bao gdbm hydroxybutyrat dehydrogenaza va coenzym dugc chon tir thio-NAD, thio-
NADP, va hop chét c6 cong thirc (I) hodc mudi hoic tiy y dang dugce khir ciia chiing.
Tuy nhién, vi¢c bao gdm enzym bd sung trong chét thir thir nhét ciing duoc dy dinh.

Chét thtr thir nhit nay ciing c6 thé bao gdm chét trung gian. Chét trung gian nay
¢6 thé duoc chon 1 loai héa chét bat ky (thudng ¢6 hoat tinh dién héa) ma c6 thé tham
gia vao so d6 phan tmg lién quan dén enzym, chét thir thit nhit, va coenzym, va céc
san phdm phan tng cta ching, dé tao ra san pham phéan ting c6 hoat tinh dién hoa dé
phat hién dugc. Thong thuong, sy tham gia cia chét trung gian trong phan tng nay
bao gbém su thay dbi trang thai oxy hoa ciia n6 (vi dy, su khir), khi twong tac véi thanh
phﬁn bét ky trong sb chét phén tich thu nhét, enzym, hodc coenzym, hodc mot loai 1a
san phidm phan tmg clia mdt trong sd cac thanh phan trén (vi du, coenzym phén tng
véi trang thai oxy hoa khac). R4t nhidu chét trung gian c6 tinh chit dién hoa thich hop.
Chét trung gian t6t hon 13 ciing c6 thé dn dinh & dang oxy héa cua no, tuy y c6 thé ¢
héa hoc dién héa oxy hoa khir nghich déo, tét hon 12 ¢6 thé c6 d6 6n dinh tdt trong céc
dung dich chira nuéc, va t6t hon 1a phan Gmg nhanh d& tao ra san phdm phan tng c6
hoat tinh dién hoa. Céc vi du v& chit trung gian bao gém benzoquinon, xanh meldola,

céc phirc kim loai chuyén tiép nhu kali ferrixyanua va cic dAn xuét osmi (xem cdng b6

-36-



27240

don sang ché qubc té s6 WO 98/35225), va hdn hop cta din xuét phenazin va
hexaaminruteni clorua (xem patent M s6 8,008,037). Chét thi thir nhit nay ciing c6
thé bao gdm hop chét gdc nitrosoanilin ma hoat dong nhur 14 tién chat trung gian (xem,
vi du, patent My s6 5,286,362). Lién quan dén vin d@ nay, tién chit trung gian gbc
nitrosoanilin phén cét thanh cac thanh phén chit trung gian nghich d4o khi né tiép xtic

v6i mau phan tich nhu mau.

Céc vi du khac vé chit trung gian va tién chét trung gian gdc nitrosoanilin bao
gdm N-(2-hydroxyetyl)-N'-p-nitrosophenyl-piperazin, N,N-bis-(2-hydroxyetyl)-p-
nitrosoanilin, o-metoxy-[N,N-bis-(2-hydroxyetyl)]-p-nitrosoanilin, p-
hydroxynitrosobenzen, N-metyl-N'-(4-nitrosophenyl)-piperazin, p-quinon dioxim,
N,N-dimetyl-p-nitrosoanilin, N,N-dietyl-p-nitrosoanilin, N-(4-nitrosophenyl)-
morpholin, N-benzyl-N-(5'-carboxypentyl)-p-nitrosoanilin, N,N-dimetyl-4-nitroso-1-
naphtylamin, N,N,3-trimetyl-4-nitrosoanilin, N-(2-hydroxyetyl)-5-nitrosoindolin, N,N-
bis-(2-hydroxyetyl)-3-clo-4-nitrosoanilin, 2,4-dimetoxy-nitrosobenzen, N,N-bis-(2-
metoxyetyl)-4-nitrosoanilin, 3-metoxy-4-nitrosophenol, N-(2-hydroxyetyl)-6-nitroso-
1,2,3,4-tetrahydroquinolin, N,N-dimetyl-3-clo-4-nitrosoanilin, N,N-bis-(2-
hydroxyetyl)-3-flo-4-nitrosoanilin, N,N-bis-(2-hydroxyetyl)-3-metylthio-4-
nitrosoanilin, N-(2-hydroxyetyl)-N-(2-(2-metoxyetoxy)-etyl)-4-nitrosoanilin, N-(2-
hydroxyetyl)-N-(3-metoxy-2-hydroxy-1-propyl)-4-nitrosoanilin, N-(2-hydroxyetyl)-N-
(3-(2-hydroxyetoxy)-2-hydroxy-1-propyl)-4-nitrosoanilin, va N-(2-hydroxyetyl)-N-(2-
(2-hydroxyetoxy)-etyl)-4-nitrosoanilin.

Céc chét thir 62, 122 bao gdm enzym phu thudc vao coenzym thir hai hodc co
chit cho enzym thir hai va coenzym thich hgp. C4c thanh phéan nay thudong dugce hoa
tan hodc duoc tao huyén phu trong chit nén. Mau xét nghiém dang 16ng hydrat hoa
ho#c hoa tan chét nén nay, va chét phan tich khuéch tan qua chét nén nay dé phén Uing
v6i mdt hodc nhidu thanh phin hoat tinh. Céc enzym thich hop ma c6 thé dugc bao
gdm trong cdc chét thi 62, 122 13, vi dy, c4c dehydrogenaza dugc chon tir glucoza
dehydrogenaza (E.C.1.1.1.47), lactat dehydrogenaza (E.C.1.1.1.27, 1.1.1.28), malat
dehydrogenaza (E.C.1.1.1.37), glyxerol dehydrogenaza (E.C.1.1,1.6), rugu
dehydrogenaza (E.C.1.1.1.1), hydroxybutyrat dehydrogenaza (HBDH), nhu 3-
hydroxybutyrat dehydrogenaza hoic beta-hydroxybutyrat dehydrogenaza, alpha-
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hydroxybutyrat dehydrogenaza va gamma-hydroxybutyrat dehydrogenaza, sorbitol
dehydrogenaza, va dehydrogenaza cia axit amin vi du dehydrogenaza cuia axit L-amin
(E.C.14.1.5). Cac enzym thich hgp khac la cic oxidaza nhu glucoza oxidaza
(E.C.1.1.3.4) hodc cholesterol oxidaza (E.C.1.1.3.6) hodc cic aminotransferaza nhu
aspartat hodc alanin aminotransferaza, 5'-nucleotidaza hoic creatin kinaza. Tuy thudc
vao enzym dugc chon, cic coenzym tiém ning thich hop dé sir dung trong cac chét thir
62, 122 bao gdm FAD, NAD, NADP, thio-NAD, thio-NADP, va hop chit ¢6 cong

thtrc (I) hozc mudi hoic tiy ¥ dang dugc khir ca né.

Theo mot phuong 4n, trong d6 cac chét thir 60, 120 d& hoat dong dé hd tro cho
vi€c phét hién sy c6 mit va/hoic n6ng do cia hydroxybutyrat, cac chét tht 62, 122 d&
hoat dong dé hd trg cho vi€c phat hién sy c¢6 mat va/hoic néng do cua glucoza va bao
gdm enzym cho glucoza. O mot dang cu thé, enzym nay 1 glucoza dehydrogenaza
hodc glucoza oxidaza. Theo phwong 4n nay, cac chit tht 62, 122 con bao gém
coenzym dugc chon tir FAD, NAD, NADP va hop chéit c6 cong thirc (I) hodc mubi
hodc tuy y dang duoc khir ctia né. Mac du khong dugce ban luan trude diy, cic dang
trong d6 cac chét thir 60 va 62 c6 coenzym chung, vi du, hgp chit c6 cong thirc (I)
hoidc mudi hodc tuy y dang duoc khir ciia nd, va dugc hop nhét cung nhau dé tao ra 16p
chit thir duy nhét sao cho khoang tréng 64 giita ching duoc loai bé duge bao gdm
trong sang ché. Ciing can hiéu ring chit thir duge mo ta & day dé phat hién sy c6 mit
va/hoic ndng do cua glucoza khong 1am giéi han pham vi ciia sang ché, va ring cac
dang khéc d6i véi cac chit thir dugc biét trong linh vuc k¥ thuét. Cac vi du khac khong
1am gi6i han pham vi clia sang ché vé céc chét thir d& hoat dong @& phat hién su c6 mat
va/hodc ndng do cia glucoza duge boc 16 trong patent My s6 7,727,467 (dugc két hop
vao trén day) va patent My s6 8,008,037, ndi dung cuia chiing dugc két hop vao day dé
tham khao. Chét thtr thi hai cling c6 thé bao gdm chit trung gian. Chét trung gian nay
c6 thé duge chon duéi dang loai hoa hoc bt ky (thuong c6 hoat tinh dién hoa) ma c6
thé tham gia vao so dd phan tng lién quan dén enzym thi hai, chit phén tich th{ hai,
va coenzym, va c4c san phim phan ing clia n6, dé tao ra san phim phan ung c6 hoat
tinh dién héa d& phat hién duoc. Thong thuong, sy tham gia ctia chét trung gian trong
phan img nay lién quan dén sy thay déi trang théi oxy héa cia né (vi du, su khir), khi
tuong tac véi bat ky trong s& chét phén tich thir hai, enzym thir hai, hodc coenzym,

hodc mot loai 13 san phdm phan tGng cia mot trong céc thanh phin nay (vi du,
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coenzym dugc phan Gng véi trang thai oxy hoa khac). Nhidu chét trung gian c6 tinh
chit dién héa thich hop. Chét trung gian tot hon 14 cfing c¢6 thé én dinh & dang oxy hoéa
ctia n6, tlly ¥ ¢6 thé c6 hoa hoc dién héa oxy héa khir nghich d4o, t6t hon 1a c¢6 thé co
d6 6n dinh tbt trong cac dung dich chira nuédce, va tdt hon 1a phéan ng nhanh dé tao ra
san phidm phan tmg c6 hoat tinh dién héa. Cac vi du v& chit trung gian bao gdm
benzoquinon, xanh meldola, cdc phirc kim loai chuyén tiép nhu kali ferrixyanua va cac
din xuét osmi (xem cong bd don qudc té s& WO 98/35225), va cac hdn hop cia din
xuét phenazin va hexaaminruteni clorua (xem patent M¥ s6 8,008,037). Chét thir thu
hai cfing c6 thé bao gébm hop chit gdc nitrosoanilin ma hoat dong nhu 13 tién chit
trung gian (xem vi du patent M§ s 5,286,362). Lién quan dén van dé nay, tién chét
trung gian gbc nitrosoanilin phan cét thanh c4c thanh phén trung gian nghich dao khi
n6 tiép xiic véi mau phan tich nhu mau.

Céc vi du khac vé chét trung gian va tién chét trung gian gbc nitrosoanilin bao
gdm N-(2-hydroxyetyl)-N'-p-nitrosophenyl-piperazin, ~N,N-bis-(2-hydroxyetyl)-p-
nitrosoanilin, o-metoxy-[N,N-bis-(2-hydroxyetyl)]-p-nitrosoanilin, p-
hydroxynitrosobenzen, N-metyl-N'-(4-nitrosophenyl)-piperazin, p-quinon dioxim,
N,N-dimetyl-p-nitrosoanilin, N,N-dietyl-p-nitrosoanilin, N-(4-nitrosophenyl)-
morpholin, N-benzyl-N-(5'-carboxypentyl)-p-nitrosoanilin, N,N-dimetyl-4-nitroso-1-
naphtylamin, N,N,3-trimetyl-4-nitrosoanilin, N-(2-hydroxyetyl)-5-nitrosoindolin, N,N-
bis-(2-hydroxyetyl)-3-clo-4-nitrosoanilin, 2,4-dimetoxy-nitrosobenzen, N,N-bis-(2-
metoxyetyl)-4-nitrosoanilin, 3-metoxy-4-nitrosophenol, N-(2-hydroxyetyl)-6-nitroso-
1,2,3,4-tetrahydroquinolin, N,N-dimetyl-3-clo-4-nitrosoanilin, N,N-bis-(2-
hydroxyetyl)-3-flo-4-nitrosoanilin, N,N-bis-(2-hydroxyetyl)-3-metylthio-4-
nitrosoanilin, N-(2-hydroxyetyl)-N-(2-(2-metoxyetoxy)-etyl)-4-nitrosoanilin, N-(2-
hydroxyetyl)-N-(3-metoxy-2-hydroxy-1-propyl)-4-nitrosoanilin, N-(2-hydroxyetyl)-N-
(3-(2-hydroxyetoxy)-2-hydroxy-1-propyl)-4-nitrosoanilin, va N-(2-hydroxyetyl)-N-(2-
(2-hydroxyetoxy)-etyl)-4-nitrosoanilin.

Chét thtr ciing c6 thé bao gdm mét loat chit phu tro dé 1am tiang cuong céc tinh
chét hodc céc dic tinh khac nhau ctia né. Vi du, xem patent My sb 7,749,437 duogc dé
cap dén & trén. Vi du, cac chit thir 60, 62 va 120, 122 ¢6 thé bao g(‘?)m cac nguyén liéu

dé hd trg cho viéc dich chuyén chiing 1én trén cic nén 16, 114 tuong Gng va dé cai
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thién su bam dinh ciia chung 1én trén d6, hodc dé 1am ting cudng tdc do hydrat hoa
cta chit thir bing dich miu. Ngoai ra, chit thir ndy c6 thé bao gdm céc thanh phin
dugc chon dé 1am ting cudng cac dic tinh vat Iy ciia 16p thudc thir di kho thu dugce, va
su hdp thy clia miu xét nghiém dang 16ng dé& phan tich. Cac vi du vé cac nguyén liéu
phu trg can duoc st dung vé6i chét thir bao g(‘?)m cac chét lam dic, cdc chét diéu bién do
nhét, cac tac nhan hinh thanh mang, cac chit én dinh, cic chit dém, cac chét tiy rira,
cac tdc nhan tao gel, cac chit don, cac chit mo mang, cac chit mau, va cac tic nhan

thién vé tinh luu bién.

Céc vi du khong 1am gii han pham vi clia sang ché v& cac chét 1am dic ma c6
thé dugc bao gém trong chit thir bao gdm (1) tinh bdt, gdm (vi du, pectin, gdbm guar,
gbm dau locust (hat ca rop), gdm konjac, gdbm xanthan, alginat, va agar), casein,
gelatin, va phycocoloit; (2) xenluloza v cac din xuét xenluloza ban tdng hop
(carboxymetyl-xenluloza, metyl xenluloza, hydroxymetylxenluloza,
hydroxyetylxenluloza, metylhydroxyetylxenluloza); (3) rugu polyvinylic va carboxy-
vinylat; va (4) bentonit, cac silic oxitt, va silic oxit dang keo. Cac dang cu thé hon cua
céc chét 1am dic bao gém hén hop clia gdm xanthan duoc ban dudi tén thuong phim
la Keltrol F cua CP Kelco US, Inc., va carboxylmetyl xenluloza dugc ban dudi tén
thuong phim 14 AQUALON® CMC 7F PH cua Hercules Inc., Aqualon Division.

T4c nhan hinh thinh mang va tdc nhan luu bién ma c6 thé duge bao gdm trong
chét thir bao gdbm cac polyme va silic oxit. Mot tic nhan Ivu bién cu thé hon bao gbm
silic oxit dugc ban dudi tén thuong phdm la Kieselsaure Sipemate FK 320 DS boi
Degussa AG, trong khi mét tdc nhan hinh thanh mang cu thé hon bao gdm
polyvinylpyrolidon, dugc ban dudi nhan hiéu polyvinylpyrolidon Kollidon 25, cua
BASF, va thé phén tan polyvinyl propionat.

Céc chit 6n dinh dbi voi enzym trong chét thir c6 thé dugce chon tr sacarit va
mudi ciia mono- hodc di-axit béo. Cu thé hon, c4c chit én dinh bao gém trehaloza
dugc ban dudi tén thuong phim 14 D-(+)-trehaloza dihydrat bai Sigma Chemical Co.

va natri sucxinat.

Céc vi du khong 1am gi6i han pham vi ciia séng ché vé cac chét tdy rira ma c6
thé dugc bao gdm trong chit thir bao gdm xa phong tan trong nudc, cling nhu cac hgp

chat tong hop tan trong nude c6 hoat tinh bé mit nhw mudi kidm, kidm thd hoic mudi
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amoni dugc thé tly y cia axit béo bic cao, vi du, axit oleic hodc axit stearic, cac hén
hop cia cac axit béo ty nhién, vi dy, tir diu dira hoic m& dong vat, cic sulphat béo,
céc este cla axit sulphonic, cac mudi cua axit alkyl sulphonic, cac mudi taurin ciia axit
béo, cac amit cua axit béo, va cac amit este. Cac dang cu thé hon cia céc chit téy rira
bao gdm este amit, n-octanoyl-N-metylglucamit, dugc ban dudi tén thwong phim la
Mega-8 boi Dojindo Molecular Technologies, Inc., va mubi ciia axit béo, mudi N-
metyl oleyl taurat natri, dugc ban duéi tén thuong pham 13 Geropon T77 béi Rhodia

HPCII (Home, Personal Care and Industrial Ingredients).

O mot dang, chét thir duoc phéi tron dudi dang dung dich nhét ma bao gém cac
chit 1am dic va cac tac nhan luu bién dé ting cudng cac dic tinh vat Iy clia né. Céc
chét 1am dic duoc chon dé tao ra chit nén dic, long c6 cac thanh phﬁn con lai duoc
phéan tan mét cach ddng nhét trong d6. Céc tac nhan lam dic va céc tAc nhén luu bién
cling can trd viéc nguyén liéu 16ng hodc ban nhéo chay hodc lan ra trén bé mit cua cac
nén 16, 114 sau khi nguyén lidu niy di dwogc lang dong va truée khi né kho. Sau khi
céc chat thir nay dugc ling dong, thi ching kho nhanh thanh chit nén c6 thé hydrat
héa ngay.

Nhu dugc chi ra ¢ trén, ngac nhién phét hién ra réng vi€c phét hién sy c6 mat
va/hodc ndng d6 cta hydroxybutyrat c6 thé duge hoan tht trong nam gidy hodc trong
khoang nim gidy sau khi nhan t4 thir nghiém di dugc cho tiép xtic voi mau & cac dang
trong d6 chét thir thir nhit bao gdm hydroxybutyrat dehydrogenaza va coenzym dugc
chon tir thio-NAD, thio-NADP, va hop chit c¢6 cong thire (I) hodc mudi hoic tiy y
dang dugc khir cia nd. Tinh trang k¥ thuat hién tai dbi véi xét nghiém glucoza tao
diéu kién thuan lgi cho viéc phét hién sy c6 mit va/hodc néng do cua glucoza duogc
hoan tit trong nam gidy hodc trong khoang nim gidy sau khi nhan t6 thir nghiém nay
da duoc tiép xtc véi miu. Patent My s6 8,008,037 mo ta mdt dang khong 1am gidi han
pham vi ctia sang ché ciia xét nghiém glucoza ma tao diéu kién thuan loi cho viéc phat
hién sy c¢6 mit va/hodc ndéng do clia glucoza trong khung thoi gian nay. Céac dang
khac, khong 1am gi6i han pham vi ctia sang ché cta xét nghiém glucoza ma tao didu
kién thuén loi cho viéc phat hién su c6 mit va/hoic ndng do cia glucoza trong khung
thoi gian ndy dugec mo ta trong cac patent My s6 7,276,146 va 7,276,147, ndi dung cua
chiing dugc két hop vao ddy dé tham khao. Tuy nhién, cin hiéu ring céac chit thir khac

-41-



27240

ma tao didu kién thuan loi cho viéc phat hién su c6 mit va/hoic néng do cua glucoza
trong khung thoi gian nay hodc khung thoi gian khac la da biét va c6 thé dugc st dung

trong c4c nhan t5 thir nghiém dugc boc 16 & day.

Theo nhu néu trén, can hiéu r?mg viéc phat hién sy c6 mat va/hodc néng dd cua
hydroxybutyrat va glucoza c6 thé dugc hoan tat trong vong nam gidy sau khi nhan tb
thr nghi€ém nay da dugc cho tiép xtc véi mau khi nhan t§ tht nghiém bao gdm cht
thir thr nhit ma c6 hydroxybutyrat dehydrogenaza va coenzym dugc chon tir thio-
NAD, thio-NADP, va hgp chét c6 cdng thac (I) hodc mubi hoic tuy y dang dugc khir
ctia né, va chat thir thtr hai ma thich hop dé phat hién glucoza va dugc phéi tron mot
cach thich hgp. Tuy nhién, cling can hidu ring cac bién ddi theo thoi gian @& hoan tit
viéc phat hién hydroxybutyrat va glucoza bing cac nhan t6 thir nghiém nay 14 cling c6
thé c6 va phu thudc vao, vi du, ché phém cu thé cua chét thu, trong s6 cac khia canh
khac. O mot dang, vi du, viéc phat hién ra hydroxybutyrat va glucoza dugc hoan tht
trong vong 10 gidy sau khi nhan td thir nghiém da tiép xtc v6i miu. O mot dang khac,
viéc phat hién cua hydroxybutyrat va glucoza duoc hoan tat trong vong 7,5 gidy sau
khi nhan t thir nghiém d4 tiép xtc v6i mAu. Ciing cAn hiéu ring thoi gian dé hoan tat
viéc phat hién hydroxybutyrat va phét hién glucoza c6 thé khac nhau. Vi dy, trong mot
hodc nhiu dang néu trén hoic céc dang khac, viéc phat hién hydroxybutyrat dugc
hoan tit trong 4 gidy trude hodc sau khi hoan tat viéc phat hién glucoza. O mot dang
bién d6i khéc, viéc phat hién hydroxybutyrat dugc hoan tAt trong 2 gidy trudc hoic sau
khi hoan tit viéc phéat hién glucoza. O mot bién dbi khac nita, viéc phat hién
hydroxybutyrat dugc hoan tit & cing thoi diém hodic gin cing thoi diém viéc phat
hién glucoza dugc hoan tit. Tuy nhién, cAn hiéu ring cc bién ddi khic nhau trong
khung thoi gian dé hoan tit viéc phat hién hydroxybutyrat va glucoza cling duoc dy
tinh.

Vi du thye hién sang ché

Nhimg vi du sau ddy nhim muc dich minh hoa va khéng dwoc hiéu 1a 1am giéi
han séng ché boc 16 trong tai lidu nay chi & cac phuong an dugce bdc 16 trong céc vi du

nay.
Phdi tron chét thi

Chét thir trén Fig.6
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Dung dich dém gbc duoc diéu ché biang cach b sung 7,344g mubi natri MOPS,
0,125g Triton™ X-100 (chét tiy rira dang khéng ion tir Sigma-Aldrich Corporation,
St. Louis, MO), 2,400g trehaloza, va 2,026g natri suxinat hexahydrat vao 400ml nuéc
cét hai 14n va didu chinh d6 pH ciia dung dich dén 8,14. Dung dich nay duoc bd sung
vao binh ciu dung tich 500mL va duoc pha lodng bing nuéc cit hai 1an dé tao ra

500mL dung dich.

Quy trinh diéu ché dung dich dém/Natrosol/PEO polyme dugc hoan tat bing
cach két hop 396g dung dich dém ban dau voi 2g polyetylen oxit (300K) va 2g
Natrosol# 250M (hydroxyetylxenluloza polyme dang khéng ion, tan trong nudc tir

Ashland, Inc., Covingtion, KY). Hon hop nay dugc tron qua dém trude khi sit dung.

Chét thir nitrosoanilin/carba-NAD duogc diéu ché bang cich bd sung cic thanh
phn sau vao cbc tron diéu chinh tbc do c6 dung tich 20mL chira 5,0595g dung dich
dém/dung dich gbc polyme theo kiéu day: a) 0,0415g din xuét nitrosoanilin dugc thé
(NA 1144 duogc cung cip bdi Roche Diagnostics, Inc.) dugc bd sung vao thiét bi chira
va chit nén dugc tron trong 1 phat & tbe do 24.000 vong/phut va do pH dugc didu
chinh dén 7,7; b) 0,0692g axit carba-NAD tu do dugc bd sung vao ce tron diéu chinh
tbc d6 c6 dung tich 10mL chira 3ml dung dich nitrosoanilin, va chit nén dugc tron
trong 1 phit & tdc do 24.000 vong/phit va d6 pH duogc diéu chinh dén 7,2; va c)
0,2134g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vao
cbc nay va dugce tron didu chinh te d6 trong 2 phut & tbe do 24.000 vong/phiit.

Chét tht trén Fig.7

Dung dich dém géc dugce didu ché bﬁng cach bd sung 9,086g bazo Tris, 0,125g
Triton™ X-100, 0,625g Tergitol# 15-S-9 (chit hoat dong bé mit dang khong ion tir
Dow Chemical Company, Midland, MI), 2,400g trehaloza, va 2,026g natri suxinat
hexahydrat vao 400ml nu6c cét hai lan va diéu chinh d¢ pH ciia dung dich dén 7,95.
Dung dich nay dugc bd sung vao binh cdu dung tich 500mL va dwoc pha lodng bing
nuée cit hai 14n dé tao ra 500mL dung dich.

Quy trinh diéu ché dung dich dém/Natrosol®/dung dich PEO polyme dugc
hoan tit bang cach két hop 396g dung dich dém ban diu véi 2g polyetylen oxit (300K)
va 2g Natrosol® 250M. Hon hgp nay dugc tron qua dém trude khi sir dung. Chét thir

hexaaminruteni/carba-NAD dugc diéu ché bing cach bd sung cac thanh phin sau vao
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cdc tron diéu chinh tdc d6 ¢6 dung tich 20mL chira 4,048g dung dich dém/dung dich
gbc polyme theo kidu ddy: a) 0,0619g hexaaminruteni clorua va b) 0,0034g 1-(3-
carbroxypropyloxy)-5-etyl phenazin dugc bd sung vao cdc nay va chit nén dugc tron
trong 1 phut & toc do 24.000 vong/phut va d6 pH dugc didu chinh dén 7,9; va c) bd
sung 0,0791g axit carba-NAD tu do vao cbc tron didu chinh tdc do c6 dung tich 10mL
chira 3ml dung dich hexaaminruteni/phenazin, va chét nén duoc tron trong 1 phut & tc
do 24.000 vong/phit va do pH dugc diéu chinh dén 7,24. Sau d6 bd sung 0,0862g
beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis vio cdc nay va dugc tron

diéu chinh tdc d¢ trong 2 phut & tbe do 24.000 vong/phit.
Chét tht trén Fig.8 va Fig.9

Chét thir hexaaminruteni/carba-NAD duogc didu ché bang cich bd sung cac
thanh phan sau vao cbc tron didu chinh tdc do c6 dung tich 20mL chtra 4,048g dung
dich dém Tris/PEO/dung dich gbc polyme Natrosol® dugc md ta trén day lién quan
t6i chat thir trén Fig.7 theo kiéu ddy: a) 0,062g hexaaminruteni clorua va b) 0,003g 1-
(3-carbroxypropyloxy)-5-etyl phenazin dugc b6 sung vao cbe nay va chit nén dugc
tron trong 1 phut & toc d6 24.000 vong/phat va do pH dugc diéu chinh dén 7,9; va c)
0,079g axit carba-NAD ty do dugc bd sung vao cde tron didu chinh téc do c6 dung
tich 10mL chira 3ml dung dich hexaaminruteni/phenazin, va chit nén duogc tron trong
1 phit & tbe do 24.000 vong/phut va d6 pH dugc diéu chinh dén 7,24. Sau d6 b sung
0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis vao thiét bi chta
va dugc tron diéu chinh téc do trong 2 phit & the d6 24.000 vong/phut.

Chét thtr trén Fig.10

Dung dich dém gdc duoc diéu ché bing cich bd sung 9,086g bazo Tris, 0,125g
Triton™ X-100, 0,625g Tergitol® 15-S-9, 2,40g trehaloza, va 2,026g natri suxinat
hexahydrat vao 400ml nu6c cét hai l4n va didu chinh d0 pH ctia dung dich dén 7,95.
Dung dich ndy dugc bd sung vao binh ciu dung tich 500mL va dugc pha lodng bing
nudc cat hai 14n dé tao ra 500mL dung dich.

Quy trinh diéu ché dung dich dém/Kollidon® VA 64 polyme dwgc hoan tht
bang cach két hop 392g dung dich d&m ban diu véi 8g Kollidon® VA 64
(vinylpyrolidon-vinyl axetat copolyme tir BASF Corporation, Florham Park, NJ). Hon

hop nay dugc tron qua dém trudce khi st dung.
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Chét thir nitrosoanilin/carba-NAD duoc didu ché bing cach bd sung cac thanh
phin sau vao cdc tron didu chinh tde do c6 dung tich 20mL chira 6,071g dung dich
dém/dung dich gdc polyme theo kiéu day: a) 0,0600g silic oxit bdc khéi khong duge
xtt Iy (Cabosil®, Cabot Corporation, Boston, MA) va b) 0,050g d4n xuét nitrosoanilin
duoc thé (NA 1144 duoc cung cip bdi Roche Diagnostics, Inc., Indianapolis, IN) dugc
bd sung vao cbc nay va chit nén duoc tron trong 1 phut & tbc d6 24.000 vong/phut va
do pH duoc diéu chinh dén 7,9; ¢) 0,069g axit carba-NAD tu do dugc bd sung vao cbe
trén diéu chinh tc d6 c6 dung tich 10mL chira 3ml dung dich nitrosoanilin, va chét
nén dugc tron trong 1 phit & tbe d6 24.000 vong/phit va do pH duge didu chinh dén
7,2; va d) 0,259 g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd
sung vao cdc ndy va dugc trén didu chinh tdc do trong 2 phit & tde do 24.000

vOng/phit.
Chét thtt trén Fig.11

Chét thir hexaaminruteni/carba-NAD dugc didu ché bang cach bd sung céac
thanh phin sau vao cbc tron didu chinh tde do co dung tich 20mL chta 4,049g dung
dich gbc Tris/dung dich dém polyme Kollidon® dugc mo ta trén day lién quan t6i chit
thit trén Fig.10 theo kiéu day: a) 0,040g silic oxit béc khoi khong dugc xu ly
(Cabosil®, Cabot Corporation, Boston, MA), b) 0,062g hexaaminruteni clorua, va c)
0,003g 1-(3-carbroxypropyloxy)-5-etyl phenazin dwgc bd sung vao cbe nay va chit
nén duoc tron trong 1 phit & tbc d6 24.000 vong/phut va d6 pH dugc diéu chinh dén
7,9; d) 0,079g axit carba-NAD tw do dugc bd sung vao cbc tron didu chinh tbe do c6
dung tich 10mL chira 3ml dung dich hexaaminruteni/phenazin, va chit nén duogc tron
trong 1 phat & téc do 24.000 vong/phut va @ pH duoc diéu chinh dén 7,2; va e)
0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vao
cbe ndy va dugc trén diéu chinh téc do trong 2 phut & tdc d6 24.000 vong/pht.

Chét thir trén Fig.12

Chét thir nitrosoanilin/carba-NAD dugc didu ché bang cach bd sung cic thanh
phan sau vio cbc tron didu chinh téc dd c6 dung tich 20mL chuta 6,074g
Tris/Kollidon® dung dich dém/dung dich gdc polyme dugc mé ta trén day lién quan
t6i chét thir trén Fig.10 theo kidu day: a) 0,060g silic oxit béc khéi khong duge xir Iy
(Cabosil®, Cabot Corporation, Boston, MA) va b) 0,050g din xuét nitrosoanilin duoc
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thé (NA 1144 duoc cung cip béi Roche Diagnostics, Inc., Indianapolis, IN) dwoc bd
sung vao cdc nay va chét nén dwoc tron trong 1 phit & tdc do 24.000 vong/phut va do
pH dugce diéu chinh dén 7.8; ¢) 0,069¢g axit carba-NAD tu do dugc bd sung vao cde
tron didu chinh tbc d6 c6 dung tich 10mL chtra 3ml dung dich nitrosoanilin, va chét
nén dugc trén trong 1 phut & tdc d6 24.000 vong/phut va do pH duoc didu chinh dén
7,2; va e) 0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd
sung vao cbe nay va dugc tron diéu chinh tdc do trong 2 phut & tbc d6 24.000

vong/phut.
Chét thir trén Fig.13

Chét thir hexaaminruteni/Thio-NAD dugc didu ché bing cach bd sung céc
thanh phdn sau vao cdc trén didu chinh téc d6 c6 dung tich 20mL chira 6,074g dung
dich gbc Tris/dung dich dém polyme Kollidon® dugc mé ta trén day lién quan t6i chit
thir trén Fig.10 theo kiéu day: a) 0,060g silic oxit bdc khéi khéng dugc xir Iy
(Cabosil®, Cabot Corporation, Boston, MA), b) 0,093g hexaaminruteni clorua va c)
0,005g 1-(3-carbroxypropyloxy)-5-etyl phenazin dugc bd sung vao cdc nay va chat
nén dugc tron trong 1 phut & tde do 24.000 vong/phut va d6 pH dwgc didu chinh dén
7,9; d) 0,079g axit Thio-NAD tu do dugc bd sung vao cbe tron diéu chinh téc d6 co
dung tich 10mL chtra 3ml dung dich hexaaminruteni/phenazin, va chit nén dugc tron
trong 1 phit & tdc dd 24.000 vong/phut va do pH dugc didu chinh dén 7,2; va e)
0,259g beta-hydroxybutyrat dehydrogenaza tir alcaligenes faecalis dugc bd sung vao
cbe ndy va duge tron diéu chinh téc do trong 2 phut & tde do 24.000 vong/phut.

Chét thir trén Fig.14

Chét thtr nitrosoanilin/Thio-NAD dugc diéu ché bang cach bd sung céc thanh
phan sau vao cdc tron didu chinh tde do c6 dung tich 20mL chtra 6,074g dung dich
dém Tris/Kollidon®/dung dich gbc polyme dugc md ta trén day lién quan t&i chét thir
trén Fig.10 theo kiéu day: a) 0,060g silic oxit béc khoi khong dugc xit 1y (Cabosil®,
Cabot Corporation, Boston, MA) va b) 0,050g din xuét nitrosoanilin duoc thé (NA
1144 dwoc cung cip bsi Roche Diagnostics, Inc., Indianapolis, IN) dugc bd sung vao
cbc ndy va chit nén duge tron trong 1 phit & toc d6 24.000 vong/phut va d6 pH dugce
diéu chinh dén 7,8;c) 0,079g axit Thio-NAD tu do dugc bd sung vao cbe tron diéu

chinh téc do c6 dung tich 10mL chtra 3ml dung dich nitrosoanilin, va chit nén dugc
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tron trong 1 phit & tbe do 24.000 vong/phit va d6 pH duge didu chinh dén 7,2; va d)
0,259¢g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vio
cbe nay va dugce trén diéu chinh toc d6 trong 2 phit & tbc do 24.000 vong/phiit.

Chét thir trén Fig.15

Chét thtt hexaaminruteni/carba-NADP duoc didu ché bang cich bd sung céc
thanh phan sau vao cbc tron diéu chinh tbc d6 c6 dung tich 20mL chta 6,074g dung
dich gbc Tris/dung dich dém polyme Kollidon® dugc mo ta trén ddy lién quan toi chit
tht trén Fig.10 theo kidu ddy: a) 0,060g silic oxit béc khéi khong duge xt ly
(Cabosil®, Cabot Corporation, Boston, MA), b) 0,093g hexaaminruteni clorua va c)
0,005g 1-(3-carbroxypropyloxy)-5-etyl phenazin dugc bd sung vao cbc nay va chét
nén dugc tron trong 1 phut & tbe do 24.000 vong/phut va do pH dugc diéu chinh dén
7,9; ¢) 0,076g axit ty do carba-NADP duoc bd sung vao cbe tron diéu chinh téc dd c6
dung tich 10mL chira 3ml dung dich hexaaminruteni/phenazin, va chét nén dugc tron
trong 1 phit & tbc do 24.000 vong/phut va d6 pH dugc diéu chinh dén 7,2; va d)
0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vao
cbc nay va duoc tron diéu chinh tdc d9 trong 2 phit & tbc d6 24.000 vong/phut.

Chét thir trén Fig.16

Chét thr nitrosoanilin/carba-NADP dugc didu ché bang cach bd sung céc thanh
phin sau vao cbc tron diéu chinh tbc do c6 dung tich 20mL chira 6,074g Tris/dung
dich dém Kollidon®/dung dich gbc polyme dwgc mb ta trén ddy lién quan t6i chit thir
trén Fig.10 theo kiéu day: a) 0,060g silic oxit bbc khoi khong duoc xir Iy (Cabosil®,
Cabot Corporation, Boston, MA) va b) 0,050g din xuét nitrosoanilin duoc thé (NA
1144 dugc cung cdp béi Roche Diagnostics, Inc., Indianapolis, IN) duoc bd sung vao
cbe nay va chit nén duoc tron trong 1 phit & tée do 24.000 vong/phat va o pH dugc
diéu chinh dén 7,8; ¢) 0,076g carba-NADP axit ty do dugc bd sung vao cbe tron diéu
chinh té¢c @0 c6 dung tich 10mL chira 3ml dung dich nitrosoanilin, va chét nén dugc
trén trong 1 phut & tdc do 24.000 vong/phut va do pH duoc diéu chinh dén 7,2; va d)
0,259g beta-hydroxybutyrat dehydrogenaza tir alcaligenes faecalis dugce bd sung vio
cbe ndy va dugc tron diéu chinh tdc d9 trong 2 phit & tde do 24.000 vong/phut.

Chét thir trén Fig.17
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Chét thir ferrixyanua/carba-NAD duoc didu ché bang cach bd sung cac thanh
phin sau vao cbc tron didu chinh tbc d6 c6 dung tich 20mL chira 4,049g Tris/dung
dich dém Kollidon®/dung dich gbc polyme dwoc mé ta trén day lién quan t&i chét thir
trén Fig.10 theo kiéu day: a) 0,040g silic oxit bc khoi khong duoc xir Iy (Cabosil®,
Cabot Corporation, Boston, MA) va b) 0,026g kali ferrixyanua duoc bd sung vao cbc
ndy va chét nén dugc tron trong 1 phut & tbe d6 24.000 vong/phut va do pH dugc diéu
chinh dén 7,8; ¢) 0,076g axit ty do carba-NAD dugc bd sung vao cbe tron diéu chinh
tbe do c6 dung tich 10mL chtra 3ml dung dich ferrixyanua, va chét nén dugc trén
trong 1 phtt & tbc d6 24.000 vong/phut va do pH dugc diéu chinh dén 7,2; va d)
0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vao
cbe nay va dugc tron didu chinh tdc do trong 2 phit & tbe do 24.000 vong/phut.

Chét tht trén Fig.18

Chét thir nitrosoanilin/carba-NAD dugc diéu ché bang cach bd sung cac thanh
phin sau vao cbc tron didu chinh tbc d6 c6 dung tich 20mL chta 6,074g
Tris/Kollidon® dung dich dém/dung dich gbc polyme dwoc md ta trén ddy lién quan
t6i chat thir trén Fig.10 theo kiéu day: a) 0,060g silic oxit bdc khéi khong duge xir 1y
(Cabosil®, Cabot Corporation, Boston, MA) va b) 0,050g din xuét nitrosoanilin dugc
thé (NA 1144 duge cung cép béi Roche Diagnostics, Inc.) dugce bd sung vao cbe nay
va chat nén dugc trén trong 1 phit & téc d6 24.000 vong/phut va do pH duoc didu
chinh dén 7.8; ¢) 0,079g axit ty do carba-NAD duoc bd sung vao cde tron diéu chinh
tbe do c6 dung tich 10mL chita 3ml dung dich nitrosoanilin, va chit nén dugc tron
trong 1 phtt & tc d6 24.000 vong/phut va d6 pH dugc didu chinh dén 7,2; va d)
0,259g beta-hydroxybutyrat dehydrogenaza tir Alcaligenes faecalis dugc bd sung vao
cbc nay va duogce tron didu chinh tée do trong 2 phut & tbc do 24.000 vong/phut.

Tao ra cac dai thir nghiém

Thé ciia cdc dién cuc nhan ACCU-CHECK®Aviva c6 thiét ké miéng dém va
mao din dugc st dung dé san xuit ra cac dai tht nghiém. 1,5uL chét thir, dugc mo ta
trén day, dugc phan phdi vao mbi kénh mao din dién cyuc bang cach st dung h¢ phan
phdi 16 PixSys™ SQ (Cartesian Technologies Irvine California) va dugc lam kho
trong 1,5 phut & nhi¢t d¢ 45°C. Thé da dwgc 1am kho dugc bao quan & mai truong khd

qua dém va c4c dai chira cac 14 trén cing wa nuée duge can méng bing tay 1én trén 16p
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dém trén mao dan. Sau d6 cac thé ndy dugc cdt thanh ting bd cam bién va dugc bao

quén trong lo nhé d4 dugc hit 4m cho dén khi sir dung.
Diéu ché cac dung dich thit nghiém

Dung dich mudi &ém phosphat gbc dugc didu ché bang cach b sung 0,1829g
mudi monobazo kali phosphat, 0,2007g mudi dibazo kali phosphat va 2,7956g kali
clorua vao 200ml nuéc cit hai 1in va diéu chinh do pH cua dung dich dén 7,00. Dung
dich nay duoc bd sung vao binh ciu dung tich 250mL va duoc pha lodng biang nuéc
cét hai 14n dé tao ra 250mL dung dich.

Dung dich gbc 21 14n chira hydroxybutyrat dugc diéu ché bing cach bd sung
1,3372g mudi hydroxybutyrat natri vao 40ml dung dich mudi dém phosphat. Dung
dich ndy duoc bd sung vao binh ciu dung tich 50mL va dugc pha lodng bing dung
dich mudi dém phosphat dén thé tich 50mL. Dung dich gdc tao ra dwoc pha loang theo
ddy bang dung dich mudi dém phosphat dé tao ra 11 dung dich gbc thi nghiém
hydroxybutyrat.

Céc dung dich thir nghiém cubi cing duoc didu ché bing cach pha lodng 1ml

dung dich mudi phosphat hoic méau véi 0,05ml dung dich gbc thir nghiém.
Céc d4p tmg liéu dong hoc

Céc miu m4u toan phin hoic nudc mudi chira cac nbéng d6 hydroxybutyrat
(mM) khac nhau dugc xac dinh béng cach st dung céc dai thir dugc tao ra ¢ trén. Dién
thé can thiét (222mV cho céc dai hexaaminruteni va 450mV cho céc dai nitrosoanilin)
dugc 4p dung sau khi cho mAu tiép xtc trén dai ndy. Tong thoi gian thir nghiém 1a 6
gidy. Piém cubi cho thu nghiém nay dugc ldy 12 0,5 gidy (Fig.7) va 5 giay (Fig.9 va
Fig.10) sau khi cho dai thir ny tiép xtc véi miu.
Céc dap ung lidu diém cubi

Céac miu méu toan phin hoiic nudc mudi chira cac ndng do hydroxybutyrat (tir
0 dén 10mM) khac nhau dugc x4c dinh béng cach sir dung cac dai thtr nghiém dugc
tao ra & trén. Thir nghiém nay bao gém db tré 4,5 gidy sau khi mAu tiép xuc véi dai thir
tiép d6 1a ap dung dién thé, 450mV cho c4c dai nitrosoanilin va 222mV cho cac dai
hexaaminruteni trong 6 gidy sau khoang thoi gian tré. Diém cudi cho thi nghiém nay

dugc ldy 1a 5 gidly sau khi cho dai thi tiép xtic v6i mau.
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Mic di khong duoc d& cap dén truée do, can hiéu ring mdi lién hé gitra ndng
d6 hydroxybutyrat va dong dién do dugc tao diéu kién thuén loi cho viéc sir dung céc

chét thir dwoc 14y 1am vi du dé phén tich hydroxybutyrat.

Mic du sang ché d3 dugc minh hoa va dugc md ta chi tiét trén cac hinh v& va
phin mo ta néu trén, nhung cac hinh v& va phdn mé ta néu trén chi dugc coi 1a mang
tinh minh hoa va khéng mang tinh giéi han cu thé, nén hiéu ring chi c6 mot sé phuwong
an duoc thé hién va dugc mo ta va mong mudn 13 tit ca nhitng thay dbi va cai bién
thudc y tudng ciia sang ché s& duge bao ho. Nén hiéu ring, mic du sir dung cdc cum tir
nhu t6t hon, t6t hon 13, dugc vu tién hodc dugc wu tién hon dung trong ban mo ta trén
day chi ra rﬁng dic diém dugc mo ta nay co thé duoc mong dogi hon, tuy nhién, cé thé
khong nhét thiét phai nhu vay va cic phuong an thiéu cum tir ndy van c6 thé dugc du
dinh 12 nim trong pham vi ctia séng ché, pham vi ndy dugc x4c dinh béi cac diém yéu
ciu bao ho sau day. Khi doc cac didm yéu ciu bao hg, du dinh rang khi cac tir nhu
“mot”, “it nhat mot”, hodic “it nhit mot phan” duge st dung thi khong du dinh 14 chi

gi6i han bd yéu ciu bao hd ¢ duy nhit mot muc trir khi c6 quy dinh trai nguoc hin

N
An??

trong bo yéu cau bao hd nay. Khi cum tir “it nhét mot phf‘?ln” va/hodc “mot phan” dugc

st dung, thi muc nay c6 thé gbm mot phan va/hoic toan bd muc nay trir khi c6 quy

dinh trai nguoc hén.
Céac phuong én khéc theo sang ché duoc néu ra dudi day.

1.  Nhan té tht nghiém duoc thiét ké cAu hinh dé xac dinh chat phan tich thir nhat

va thtr hai, bao gdm:
enzym phu thudc coenzym thir nhit hoic co chit cho enzym thtr nhét nay;
enzym phu thudc coenzym thtt hai hoic co chit cho enzym thir hai nay; va

coenzym dugc chon tir nhém bao gém thio-NAD, thio-NADP, va hgp chét c6
cong thire (I):

-50-



27240

@

c’\P// \ %

lJ/ ‘e P\\T

trong do:

A = adenin hodc chét tuong tu cua no,

T = trong mdi trudong hop doc 1ap biu thi O hoic S,

U = trong mdi truomg hop doc lap biéu thi OH, SH, BH; hodc BCNH, ,
V = trong mdi trudng hop ddc 14p biéu thi nhém OH hodc nhém phosphat,

W = COOR, CON(R),, COR hodc CSN(R), trong d6 R & mdi truong hop doc
1ap biéu thi H hoic C,-C,-alkyl,

X4, X, = trong mdi trudng hop doc 13p biéu thi O, CH,, CHCH3;, C(CH3),, NH,
hodc NCH;,

Y =NH, S, O, hodc CH,,

Z = gbc ¢6 chira nhém vong c6 5 nguyén ti C ma tiy y chtra di nguyén tir duoc
chon tr O, S va N va tily ¥ mot hodc nhidu phan tir thé, va gbc CR4, trong d6 CR4,

duoc lién két véi nhom vong nay va véi Xy, va

trong d6 R4 = & mdi truong hop doc 14p biéu thi H, F, Cl hoic CHs, véi diéu

kién Z va gbc pyridin khong dwgc lién két bai lién két glycosidic,
hozic mudi hodc tity ¥ dang duge khir cia né.

2. Nhan t6 thir nghiém theo phuong 4n 1, trong d6 chét phan tich thi nhit 13
hydroxybutyrat v enzym thir nhit 1 hydroxybutyrat dehydrogenaza.

3. Nhén t thir nghiém theo phwong 4n 2, trong d6 hydroxybutyrat dehydrogenaza
1a 3-hydroxybutyrat dehydrogenaza.

4, Nhan t6 tht nghiém theo phwong 4n 2, trong d6 enzym tht hai 13

dehydrogenaza dugc chon tir nhém bao gdm glucoza dehydrogenaza, lactat
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dehydrogenaza, malat dehydrogenaza, glyxerol dehydrogenaza, ruou dehydrogenaza,
sorbitol dehydrogenaza va dehydrogenaza cia axit amin bao gdm dehydrogenaza ctia

axit L-amin.

5. Nhan td thir nghiém theo phwong 4n 2, trong d6 chit phan tich thtr hai 13

glucoza va enzym thir hai 1a glucoza dehydrogenaza hodc glucoza oxydaza.

6. Nhan t§ thir nghiém theo phuong 4n 5, trong d6 coenzym 1a hop chét c6 cong
thire (T)

A

)
Y =4 ‘
v PN
T w
V T U
g\ "

trong do:

A = adenin,

T = trong mdi truong hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,
V = trong mbi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

X1=O>
X2=05
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thitc chung (II)
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Rs
C(R4)a~——_ R 6/ \Re'

-

an

trong d6 lién két don c6 mit giita RS' va R5", va trong do:

R4 =H,
R5'=CHOH,
R5" = CHOH,
R5 =CR4,,
R6 =CH, va
R6'=CH.
7. Nhén t6 thir nghiém theo phuong 4n 5, trong d6 coenzym 13 hop chit c6 cong
thire (I):
A
@
Y =4
|
Y 27~ "~ W
SRV |
/ )7 \\T
trong do:
A = adenin,

T = trong mbi trudng hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,

V = trong trudng hop thir nhat biéu thi OH va trong trudng hop thr hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,
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Xlzos
X2:O>
Y=0,va

Z =vong 5 canh dang vong cacbon c¢6 cong thirc chung (II):

Rs
C(R4)a~—_ R/ \Re'

-

an

trong do lién két don c6 mit gitta RS' va R5", va trong do:

R4 =H,

R5'= CHOH,
R5" = CHOH,
R5 =CR4,,
R6 =CH, va
R6'=CH.

8. Nhan t6 thir nghiém theo phuong 4n 5, trong d6 coenzym la thio-NAD.
9. Nhan t6 thir nghiém theo phwong 4n 5, trong d6 coenzym 1a thio-NADP.

10.  Nhan t6 thir nghiém theo phuong 4n 1, con bao gbm chit thir thir nhét, chét thir
thir nh4t ndy gdm enzym thi nhét hodc co chit cho enzym thtr nhét va coenzym dugc
chon tir nhém bao gdm thio-NAD, thio-NADP va hop chit c6 cong thirc (I) hoic mudi

hodc tuy y dang dugc khir cia no.

11.  Nhan t6 tht nghiém theo phwong 4n 10, con bao gdm chét thir th hai, chét thir
thtr hai ndy gdm enzym thir hai hodc co cht cho enzym thir hai va coenzym dugc
chon tir nhom bao gém FAD, NAD, NADP va hop chét ¢c6 cong thirc (I) hodc mubi

hodc tuy y dang dugce khir ciia né.
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12.  Nhan té tht nghiém theo phuong 4n 11, con bao gdm dai thir nghiém dugc thiét

ké cAu hinh dé mang chét thir thir nhat va thit hai.

13.  Nhan t§ thir nghiém theo phuong 4n 12, trong d6 dai thir nghiém gém hé dién
cuc thi nhét c6 lién quan dén chét thi tht nhat va hé dién cyc thit hai c6 lién quan dén

chét thtt thi hai.

14.  Nhan té thtr nghiém theo phuong 4n 10, trong d6 chit thir thir nhét con gdbm
mdt trong sd nitrosoanilin, kali ferrixyanua, va hdén hgp cta dan xuit phenazin v

hexaaminruteni clorua.
15.  Chét thir bao gom:
3-hydroxybutyrat dehydrogenaza; va

hop chét coenzym c6 cong thire (I):

A
M

V T U
O\P// \ %
/ 3N\
U T
trong do:
A = adenin hoic chét tuong tu ciia no,
T = trong mdi trudng hop ddc 14p biéu thi O hoic S,
U = trong mdi trudng hop doc 1ap biéu thi OH, SH, BHj; , hoic BCNH, ,
V = trong mdi trudng hop doc 1ap biéu thi nhém OH hodc nhém phosphat,

W = COOR, CON(R),, COR, hoic CSN(R), trong d6 R & mdi truong hop doc
1ap biéu thi H hodc C;-Cy-alkyl,

X1, X, = trong mdi trueong hop doc 1ap biéu thi O, CH,, CHCH3;, C(CHs;),, NH,
hodc NCH3;,

Y =NH, S, O, hodc CH,,
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Z = gbc ¢6 chira nhém vong c6 5 nguyén tir C ma tity ¥ chira di nguyén tt duge
chon tir O, S va N va tily y mdt hodc nhidu phén tir thé, va gbc CR4, trong d6 CR4,

duoc lién ket voi nhom vong nay va vai X,, va

trong d6 R4 = & mdi trudng hop doc 14p bidu thi H, F, Cl, hoic CHj, véi diéu

kién Z va gbc pyridin khong duoc lién két béi lién két glycosidic,
hoic mudi hodc tiy y dang dugc khir ctia né.

16.  Chét thir theo phwong 4n 15, trong d6 hop chét coenzym c6 cong thirc (I)

A
)

trong do:

A = adenin,

T = trong mbi trudng hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thj H,

X;=0,
X,=0,
Y=0,va

Z =vong 5 canh dang vong cacbon no c6 cong thirc chung (II)
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Rs
C(R4)a~——_ Re/ \Re'

\o/

an
trong d6 lién két don c6 mit gitra RS' va RS", va trong do:
R4 =H,
R5'=CHOH,
R5" = CHOH,
R5 =CR4,,
R6 =CH, va
R6'=CH.

17.  Chét thir theo phwong 4n 15, trong d6 hop chét coenzym c6 cong thirc (I):

A
W)

trong d6:

A = adenin,

T = trong mdi truong hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,

V = trong truong hop thi nhét biéu thi OH va trong trudng hop thi hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,

X1=O,
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X2 = O,
Y=0,va

Z =vong 5 canh dang vong cacbon no c6 cong thitc chung (II):

Rs
C(Rg)a~—_ Re/ \Rs'

-

uy)

trong d6 lién két don c6 mit gitra R5' va R5", va trong do:

R4=H,

R5'= CHOH,
R5"= CHOH,
R5 =CR4,,
R6=CH, va
R6'= CH.

18.  Chét thtr theo phwong an 15, con bao gdm mét trong sd nitrosoanilin, kali

ferrixyanua, va hdn hop cia din xuét phenazin va hexaaminruteni clorua.

19. Nhan t6 thir nghiém bao gdm dai thir nghiém mang chét thir thir nhét theo
phwong 4n 15 dé x4c dinh chit phan tich tht nhét.

20.  Nhan td thir nghiém theo phwong 4n 19, trong d6 dai thir nghiém con mang chét
thir thir hai & x4c dinh chét phan tich thir hai.

21. Nhan t6 thr nghiém theo phwong an 20, trong d6 chat thir tht hai gdm
dehydrogenazaenzym dugc chon tir nhém bao gdm glucoza dehydrogenaza, lactat
dehydrogenaza, malat dehydrogenaza, glyxerol dehydrogenaza, rugu dehydrogenaza,
sorbitol dehydrogenaza, va dehydrogenaza clia axit amin bao gdm dehydrogenaza cua

axit L-amin.
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22.  Nhan t§ thr nghiém theo phuong 4n 21, trong d6 chét ther th hai con gdm
coenzym dugc chon tir nhém bao gérn FAD, NAD, NADP va hop chét c6 cong thic
@:

@

trong do:

A = adenin hodc chit tuong tu cua no,

T = trong mdi trudng hop doc 14p biéu thi O hoic S,

U = trong mdi trudng hop ddc 1ap biéu thi OH, SH, BH;~, hoac BCNH,,
V = trong mdi trudng hop doc 1ap biéu thi nhém OH hoic nhém phosphat,

W = COOR, CON(R),, COR, hodc CSN(R), trong d6 R & mdi trudng hop doc
1ap biéu thi H hoic C,-C,-alkyl,

X;, X, = trong mdi trudng hop doc 1ap biéu thi O, CH,, CHCH3, C(CHj3),, NH,
hoac NCH3,

Y =NH, S, O, hoic CH,,

Z = gbc ¢6 chita nhém vong c6 5 nguyén tit C ma tity y chira di nguyén ti dugc
chon tr O, S va N va tiy y mot hodc nhiéu phén tir thé, va gbc CR4, trong d6 CR4,

duogc lién ket véi nhém vong nay va véi X2, va

trong d6 R4 = & mdi trudng hop doc 1ap biéu thi H, F, Cl, hodc CHs, véi diéu

kién Z va gbc pyridin khong duoc lién két bai lién két glycosidic,
hoic mudi hoic ty y dang duge khir clia né.

23.  Nhéan t thir nghiém theo phuong 4n 20, trong d6 dai thir nghiém dugc thiét ké
cdu hinh d& xac dinh dién hoa chét phan tich thir nhét va thi hai.
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24. Phuong phap xéac dinh chét phan tich thi nhét va tht hai trong miu bao gdm

cac budc:
tao ra nhén t6 thir nghiém theo phuong 4n 1;
cho nhan t6 thir nghiém nay tiép xtc véi mau;
phat hién chét phan tich thir nhat; va
phat hién chét phan tich thi hai.

25. Phuong phép theo phuong 4n 24, trong dé chit phan tich tht nhit Ia
hydroxybutyrat va chét phan tich thi hai 13 glucoza.

26. Phuong phép theo phuong 4n 25, trong d6 budc phat hién chét phan tich thi
nhét va phét hién chét phan tich thi hai dugc tién hanh ddng thoi.

27. Phuong phép theo phuong an 25, trong d6 budc phat hién chét phan tich tht
nhét va phat hién chét phan tich thtt hai dugc hoan tht trong vong 5 gidy sau khi cho
nhan t6 thtr nghiém tiép xtc véi mau.

28.  Phuong phap bao gbm céc budc:

tao ra nhan tb thir nghiém duoc thiét ké ciu hinh dé xac dinh tri s6 glucoza va

keton trong mAu;

cho nhén t thir nghiém nay tiép xic véi miu; va

xéc dinh tri s6 glucoza va keton trong mau trong 7,5 gidy sau khi cho nhan t6
thir nghiém nay tiép xic v6i miu.
29.  Phuong phap theo phuong an 28, trong d6 nhén t6 thir nghiém gdm chét thir thir
nhét dé x4c dinh tri sb glucoza va chét thi tht hai dé xac dinh tri sé kenton.

30. Phuong phap theo phuong an 29, trong do chét thir thir hai gdm hydroxybutyrat
dehydrogenaza.

31. Phuong phap theo phuong én 28, trong d6 budc xéc dinh tri sb glucoza va
keton trong miu dugc hoan tit trong vong 5 gidy sau khi cho nhan t6 thir nghiém tiép
xtc véi mau.

32.  Phuong phép theo phuong 4n 28, trong d6 tri sd glucoza va keton dugc xac

dinh trong vong 2 gidy sau tri s6 con lai trong budc xac dinh.
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33.  Phuong phap theo phwong 4n 28, trong d6 mau nay chira mau.

-61-



27240
YEU CAU BAO HQ
1. Nhan t thtt nghiém duoc thiét ké ciu hinh dé x4c dinh chét phan tich thi nhat
va thtr hai bao gbm:

enzym phu thudc coenzym thl'r nhét hodc co chit cho enzym thir nhét, trong d6
chit phén tich thi nhit 13 hydroxybutyrat va enzym phu thudc coenzym thir nhét 1a
hydroxybutyrat dehydrogenaza;

enzym phu thudc coenzym thir hai hodc co chét cho enzym thi hai, trong d6
chit phéan tich th@ hai 1a glucoza va enzym phy thudc coenzym tht hai la glucoza

dehydrogenaza hodc glucoza oxidaza; va
coenzym duogc chon tir nhém bao gdm thio-NAD, thio-NADP, va hgp chét c6
cong thire (I):

M

\\

trong do:

A = adenin ho#c chét tuong tu cda no,

T = trong mdi truong hop doc 1ap bidu thi O hoic S,

U = trong mdi trudng hop ddc 1ap biéu thi OH, SH, BH; hoic BCNH,,
V = trong mdi trudng hop doc 1ap biéu thi nhém OH hoic nhém phosphat,

W = COOR, CON(R),, COR hoic CSN(R), trong d6 R trong mdi trudng hop
doc lap biéu thi H hoic C,-Cy-alkyl,

X1, X, = trong mdi trudng hop ddc lap biéu thi O, CH,, CHCH;, C(CHs3),, NH
hodac NCHs,

Y =NH, S, O hodc CH,,
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Z = gbc ¢6 chira nhém vong ¢6 5 nguyén tir C ma tuy y chira di nguyén tr duoc
chon tir O, S va N va tiy y mot hodc nhiéu ph?m t thé, va géc CR4, trong d6 CR4,

dugc lién két voi nhom vong nay va véi X,, va

trong d6 R4 = trong mbi trudong hop ddc lap biéu thi H, F, CI hoiac CHj;, v6i

diéu kién Z va gbc pyridin khéng duoc lién két boi lién két glycosidic,
hoic mubi hoic tiy y dang duoc khir cia nd.

2. Nhén t6 thir nghiém theo diém 1, trong d6 hydroxybutyrat dehydrogenaza la 3-
hydroxybutyrat dehydrogenaza.

3. Nhan t6 thir nghiém theo diém 1, trong d6 coenzym 1a hop chét ¢ cong thirc (I)

A
)

trong do:

A = adenin,

T = trong mdi trudng hop biéu thi O,
U = trong mdi trudmg hop biéu thi OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

X1:O>
X2=Oa
Y=0,va

Z =vong 5 canh dang vong cacbon c6 cong thitc chung (II):
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Rs
C(Rg)a~——_ Rs/ \

dn
trong d6 lién két don c6 mit giita R5' va R5", va trong do:
R4=H,
R5'= CHOH,
R5" = CHOH,
R5 = CR4,,
R6=CH, va
R6'= CH.
4. Nhén t§ thir nghiém theo diém 1, trong d6 coenzym 12 hop chét ¢6 cong thirc

(D:

)

trong do:

A = adenin,

T = trong mbi trudong hop biéu thi O,
U = trong mdi trudng hop biéu thi OH,

V = trong trudng hop tht nhit biéu thi OH va trong trudng hop thtt hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,

-64-



27240

X1=Os
X2=O,
Y=0,va

Z =vodng 5 canh dang vong cacbon c6 cdng thirc chung (II):
. Re
CRa)z~—— R6/ \RS,

\./

R5l R5"

an

trong d6 lién két don c6 mit giita RS' va R5", va trong do:

R4=H,

R5'= CHOH,
R5"=CHOH,
RS = CR4,,
R6 = CH, va
Ré6'=CH.

5. Nhan t6 thir nghiém theo diém 1, trong d6 coenzym 14 thio-NAD.

6.  Nhan td thir nghiém theo diém 1, trong d6 coenzym 1a thio-NADP.

7. Nhan t§ thir nghiém theo diém 1, trong d6 enzym thir nhét hoic co chit cho
enzym thtr nhit va coenzym duoc chon tir nhém bao gdm thio-NAD, thio-NADP va
hop chit theo cong thirc (I) hoic mubi hoic tiy ¥ dang dwoc khir ciia né duge bao gdbm
trong chat thir thir nhét.

8. Nhan t6 thir nghiém theo diém 7, trong d6 enzym thir hai hodc co chét cho
enzym thir hai va coenzym dugc chon tir hop chét theo cong thirc (I) hodc mudi hodc
tlly y dang dugc khir cia n6 duogc bao gém trong chét thir thir hai.

9.  Nhan tb thir nghiém theo diém 8, trong d6 nhan t thir nghiém nay 1a dai thi

dugc thiét ké cu hinh & mang nguyén liéu chét thir thir nhit va thit hai.
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10. Nhan té tht nghiém theo didm 9, trong d6 dai thir nghiém bao gdm hé¢ dién cuc
tht nhét c6 lién quan dén chit thir thir nhét va hé dién cuc tht hai c6 lién quan dén

chét thir thir hai.

11. Nhan té thir nghiém theo diém 8, trong d6 chét thir thir hai con bao gdm FAD,
NAD hozc NADP.

12.  Nhan t5 thir nghiém theo didm 7, trong d6 chét thir thir nhat con bao gdm mot
trong sb nitrosoanilin, kali ferrixyanua va hdn hgp cua dan xudt phenazin va

hexaaminruteni clorua.
13.  Chét thir bao gom:
3-hydroxybutyrat dehydrogenaza; va

hop chit coenzym c6 cong thire (D):

A
@

trong dé

A = adenin hoic chét tuong tu cla no,

T = trong mdi trudng hop doc 14p biéu thi O hoic S,

U = trong mbi trudng hop doc 1ap biéu thi OH, SH, BH; ", hoic BCNH,,
V = trong mdi trudong hop doc 1ap bidu thi nhém OH hozic nhom phosphat,

W = COOR, CON(R),, COR hoic CSN(R), trong d6 R trong mdi trudng hop
doc 1ap biéu thi H hoic C;-C,-alkyl,

X,, X, = trong mbi trudng hop doc 1ap biéu thi O, CH,, CHCH;, C(CHs),, NH
hoac NCH;,

Y =NH, S, O hodc CH,,
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Z = gbc c¢6 chira nhém vong c6 5 nguyén tir C ma tiry y chira nguyén ti khac
loai dugc chon tir O, S va N va tiy y mot hoac nhiéu phﬁn tir thé, va géc CR4, trong

d6 CR4, dugc lién két v4i nhom vong nay va véi X,, va

trong d6 R4 = trong mdi trudng hop doc 1ap biéu thi H, F, CI hoic CHj, v6i

didu kién Z va gbe pyridin khong dugc lién két boi lién két glycosidic,
hodc mudi hodic tiy ¥ dang duge khit cua no.

14.  Chét thir theo didm 13, trong d6 hop chét coenzym c6 cong thirc (I):

A
M

trong do:

A = adenin,

T = trong mdi trurdng hop bidu thi O,
U = trong mdi truong hop biéu thi OH,
V = trong mdi trudng hop biéu thi OH,

W = CON(R), trong d6 R biéu thi H,

XI=O9
X2=Oa
Y=0,va

Z = vong 5 canh dang vong cacbon no c¢6 cong thirc chung (II):

Rs
C(Rg)2~—_ Rs/ \Rs'

\_/
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trong d6 lién két don c6 mit giita R5' va R5", va trong dé:

R4 =H,
RS5'= CHOH,
RS5" = CHOH,
RS = CR4,,
R6 = CH, va
R6'=CH.

15.  Chét thir theo diém 13, trong d6 hop chit coenzym c6 cong thic (I):

A
@

trong do:

.A = adenin,

T = trong mbi trudng hop biéu thi O,
U = trong mdi trudng hop biéu thj OH,

V = trong trudng hop thi nhit biéu thi OH va trong truong hop thir hai biéu thi
nhom phosphat,

W = CON(R), trong d6 R biéu thi H,

X1=O,
X2=Oa
Y=0,va

Z =vong 5 canh dang vong cacbon no ¢6 cong thirc chung (II):
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Rs
C(Ra)a~—_ Re/ \Re'

-

n

trong d6 lién két don c6 mit giita R5' va R5", va trong d6:

R4 =H,

R5'= CHOH,
R5" = CHOH,
R5=CR4,,
R6 =CH, va
Ré6'= CH.

16.  Chét thir theo diém 13, trong d6 chét thir nay con bao gdm mét trong sb
nitrosoanilin, kali ferrixyanua va hdn hop ciia hop chat phenazin va hexaaminruteni
clorua.

17.  Nhan t6 thir nghiém bao gdm dai thir mang chét thir thir nhét theo diém 13 dé
xac dinh chét phan tich thi nhét, trong d6 chét phan tich thr nhét 1 hydroxybutyrat.

18.  Nhan t6 thir nghiém theo diém 17, trong d6 dai thir nghiém con mang chét thir
thir hai dé xac dinh chét phén tich thi hai, trong d6 chét phén tich thi hai 12 glucoza.
19. Nhan t6 thir nghiém theo diém 18, trong d6 chit thir thir hai bao gbm glucoza
dehydrogenaza hodc glucoza oxidaza.

20. Nhéan t§ thir nghiém theo diém 19, trong d6 chét thir the hai con bao gdm
coenzym dugc chon tir nhom bao g@)m FAD, NAD, NADP va hop chét ¢6 cong thirc
(@:
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)

trong do:

A = adenin hodc chét tuong tu cua no,

T = trong mdi trrdong hop doc 1ap biéu thi O hodc S,

U = trong mdi trudng hop doc 14p biéu thi OH, SH, BH; hodc BCNH, ,
V = trong mdi trudng hop doc 1ap biéu thi nhém OH ho#c nhém phosphat,

W = COOR, CON(R),, COR, hodc CSN(R),, trong d6 R ¢ mdi trudong hop doc
1ap biéu thi H hoic C;-C,-alkyl,

X,, X, = trong mdi trudng hop doc 14p biéu thi O, CH,, CHCH;, C(CHs),, NH
hodc NCH3,

Y =NH, S, O hodc CH,,

Z = gbc ¢6 chira nhém vong c6 5 nguyén tir C ma tly y chira di nguyén tir duoc
chon tir O, S va N va tiy y mot hodc nhiéu phﬁn tr thé, va géc CR4, trong d6 CR4,

duoc lién két voi nhom vong ndy va véi X,, va

trong @6 R4 = trong mdi truong hop doc 1ap biéu thi H, F, CI hoac CHj, voi

didu kién Z va gbc pyridin khong dugc lién két bai lién két glycosidic,
hodc mubi hoic tuy y dang dugce khir cia no.

21. Nhan tb thir nghiém theo diém 18, trong d6 dai thir dugc thiét ké cAu hinh dé
xéc dinh dién hoa chét phén tich thi nhét va tht hai.

-70-



27240

-71-



27240




27240

-73-



120

27240

\m
NN

A / AN N N O W N O O W L W . W L W W ¥

———

SESOON NS VAN NN ANN NN

AVAN Aq
PO s s
ey

SOAOSNANNNVEINNNNAN

\ LS SIS S S UV RANSANNS NN ANNAN

SO N

g //

124+

-~

-74-



27240

1744
971 -
mmm, @wN bugH mfmm P
10U 323 0 10U 19X 09 10U 393 0 10U 393 09
OBA NEp OBA Nep
0et—" | ugn Buonyd ugn bupnyd 44
A1 nx og
@ FN \\l/l\ , ¢ v
Ce——~__| oyu og
uSILp| NRIp
We————— od oeq buoy} unpoy
\—1
iy3 ualy
)

01¢

-75-



27240

9l

9 31

(IWw) ezeusboipAysp 1e1AINgAx0IpAH Op BUuoN

GL ¥ € 2 L oL 6 8 L 9 S ¥ €& 2 |
wid
Aeib 8 911

3e1AINgAX0IPAH/TON INWOQST /3eydsoyd INWOT - Nel
192 Hd
AVNO WW S/t L LYN INW 0g/

ezeusbo.pAysp 3e1AinqAX0IpAH In/n 0ZT/g)l0SORN %S‘0/03d %S'0/SdOW Wep ydip bunp WUOST

jesAingAxolpAH nall bun deg@

Aeib /1’8 ®(vrl) ugip Buog

-76-



27240

L 81
(IWw) ezeuaboipAyap jesAingAxolpAH Op Buon
s'0L 0L S 6 S8 8 G2 2 59 9 65 5 G ¥ gt £ 62 z g1 1L g0 0

AW 07T - 243 Ul
3e1AangAxolpAH/wip 19nw Yoip bunq - wiiybu nu3 Yoip bung
00 L-X,,, UOI 1+ [0NBI8 ] %G21'0/S3dO INW 2
/XaHMY IWW 0S/HAgH bw/n 0S/QVYN2 W Ob/(g)|0SOEN %S'0/03d %S 0/SHL WWOST

20y budp ngl| bun dea

Gl

gl

GL'|

p buog

]

00S ®(vr) yuig bunuy u

Aeib w

-77-



27240

8 81

(Ww) 3e1AngAx0IpAH Op BuoN
1L G'0L 0L 6 6 S8 8 G2 2 69 9 66 6§ gy ¥ ¢e € 62 2 gL L g0 O

1 { 1 ) 1 ) 1 o
. [ J y G\
- T ) m
- g0 o
. 1
G20 )
wMd . ] =
=
’ g'L >
[ ] , |\nV)
] - Gl 5
G/l @
:wv

4

. g2'e
Aeib ¢y 211 ,
X G2

AW 07T - W3 UoI@ .
1e1AngAxoIpAH/ (2t 1PH)eyd 20Nnp ne - waiybu ay yoip bung
00 L-Xu1 UOWI 1 %5200/ 10UBI8 L %6210 /SO INW 2

/XoHNY INW 0S/HAgH bw/n 0ST/QYND WU ov\@_Omobmz %S'0/03d %S 0/SHL INWOST
new buon| nal| bun de@

-78-



27240

6 "SI

(Ww) je1AingAxoipAH Op BuoN

1LG'0LO0L 6% 6 S8 8 §'2 2 69 9 ¢'s G ¥ v 6c € gz ¢ gL L

Ae1b 'y 41

AW 072 - 93 uI@

JesAangAxodpAH/wp 1onw yaip bung - wiybu nyi yoip bung
00 =X, U0 1 %G00/ I0UBIB 1 %G 1'0/STd0 INW 2

/XoHMY WW 0S/HAgH Bw/n 0ST/AVND WW Ot/g0SOEN %S°0/03d %S‘0/SHL WWOST

20y bugp ng| bun de@

gl

A
Aeib § @(vr) yuiq Bunsy ugip buoq

-79-



27240

01 314

(Ww) ye1AangAxolpAH Op BugN

s'0L 0L 6 6 S8 8 G2 2 SS9 9 s § s¥ ¥ &c € gz 2 gt |

1 ] 1 1 1

G'o

L

0

Aelb 'y L

1e4AINGAX0IPAH /(1PH %8%) NI - NeN

0
gz'o

m\
o

c.'o
|
cg'l

1R
—

Gl

Aeib s ®(vr) yuiq bunuy ugip Buog

2
62'e
G'g

6Lz

19'/Hd sl wap Yoip bunp W 0S 1/ 00 L-X wUOMI] %G20°0/ gOHBIS | %SG2 1 0/&lISO0RD % 1/STdO WW g
/QYND WW SE/uiluueexay Uiy WWQS/ezeusbolpAysp 1e1AngAxolpAH In/n ST gUOPHION %

jeskingAxolpAH gy bun deg

-80-



27240

[T 314

um;w:n_\»xe_uz._ op mcoz
9

mko_o_rmummm_\wmmw+ ) ¢'s § Gy v ¢t g gz ¢ gL L g0 ﬁwo
——562'0
s ¢'0 o©
O\
o @
G20
wid . =
>
. F =
@
'l o
) =S
: 'L =
Z
’ ®
72
=1
[ ] N :wv
Aeib 5’ 211
G2'e
G'e

AW 072 - U3 U@
“Eb_\_n_\»xoh_uz._\rcmb lonuwl su_u bun@ - wiybu nuy3 yoip bung
00 I-Xu UOHI1 %G20°04 _o“_mhm.r %G21'0 fp 1ISOGBD % | /ulweexaH 1usINy WW 0§
/S3dd WW Z/HagH bw/n 0ST/QVND WW Ot/ gUOPIION %T/SHL WWOST

nQil bun deq

-81-



27240

Zl 81
(Ww) jeshangAxoipAH op bugN

1 f 1 I 1

g'0lL0lL 66 6 6’8 8 §°Z £ g9 9 ¢'s 5§ gv ¥ g'c € g2 2 §'L L S0 0,

1 Il 1

vya .

ge'o

Aeib 'y 941

S+'0

g'o

AW 0ZT - 2Y3 U@
1e1AangAxoipAH/wigp 19nw Yoip Bung - wybu ny3 yoip bung
00 1-Xw, UOHI1 %5200/ 10NBI8 ] %SZ 1L 0/pliSOqeD %1
PPTTVN IWW 0£/HAgH bw/n 0ST/QVYN2 Ww oi@:o_o___ov_ %°¢/SHL IWWOST

n)l bun dea

Agib  ®(vrl) yuig bun.y ugip buog

-82-



27240

¢'oL 01 s'6 6

€1 314

AZEV “Eb_\_n?en\f o_u BbuoN
¢'s 8 g2 L 69 9 g's g mq v g'e ¢ &g

2 S'L |

Aeib G’y 211

AW 07T - 9y uRla

pm\_b:n\»xo‘_g_._\&wb jonw cu__u bunqg - wiybu ny3 yoip bung
00 L-X; UOIL %520°0/glonbia]l %GZ1 0 /gliSOqeD % | /ullueexsH 1usIny W 0§

/S3d> WW z/HagH bw/n 0ST/QYN-0IYL Ww mm\@con___ov_ %¢/SHUL INW QST

gl bun de@

0
~
—

Aeib s ®(vrl) yuig Hunsy udip buog

-83-



27240

pI "SI

(Ww) 3eiangAxoipAH Op BugN

s0L0L g% 6 98 8 §'2 2 S'9 9 ¢’ s ¢y v g'e € s 2 Sl L oo

-84-

To}
co\
Aeib ¢ @(vrl) yuiq bunay udip buog

Aeib 'y 9L

AW 0Sp - U3 UIG
JesAangAxolpAH/wdp 1onw Yaip bung - waiybu ny3 yoip bung
00 L-Xu UOMI | %G20 0y [ONBI8 L. %G2 1L 0 /g ISOqED %1
PPTTVYN WW 0£/HAgH bw/n 0ST/AQVN-OIUL W mm\@co_u___OV_ %¢/SHL INWOST

ngll bun de@



27240

¢I 31
) , (Ww)3eiingAxoipAH 9p BuoN |
G'0L0l 66 6 S8 § §2 2 §9 9 65 § Gy ¥ G¢ € G2 C

st L g0 0

Aelb G’y 211

AW 07 - 3 WRIG
1e1A3NgAX0IpAH/WIRp 10nw Yoip bung - wiybu nui udip buna

00 L-X, U0 1 %5200/ I0UBIS ] %SZL 0 fplISOgeD %1 /uleexsH 1usiny WW 0§
/S3do WW z/HagH bw/n 0ST/dAvNd INw mm\®co_u___ov_ %¢/SHUL IWW 0ST

ngl| bun de@

Aei6 s @(vrl) yuig Buna Gelp buoa

3N

-85-



27240

o[ "31q

) \ ) (Ww) wﬂbzn_\»xo._?f op mcoz ) )
G'0L0} 6% 6 S8 8 2 J 9 9 S S Sy v S8 € %2 2 S | S0 o

1 1 1

wiad

Aeib 5'p 911

AW 0S¥ - U3 UIG

je1AangAxolpAH/wp 1onw Yyoip bunq - Em_;mc ny1 yoip bung

00 =X, UOMI] %G200p 10UBIB] %521°0 /pliSOqeD %1

PHTTVN WW 0£/HAgH bw/n 0ST/dAVND Ww mm\@con___OV_ %¢/SHL NWOST

gl bun de@

SL‘0

Aeib g @(yr) qu!q bunsy ugip bu

N\
o

Ge'o

-86-



27240

LT 31
] i 1 / A_>_Ev~ pm\_b:n_\\»xo\__u\»_._\@b @C@_v_ / Y] /
G'0L0L S6 6 S8 8 G2 L S9 9 66 S Sy v S € G¢ 2 S L S0 0

1 1

Aeib §*p 11

AW 0S€ - U3 UG
1e1A3nqAx01pAH/(2i=1oH) bugoj eyd ueyd ueoy nel - wiybu Ny Yip bung
00 1-Xn: U1 %G20 0+n lOUBISL %S2 1 0 /pl1ISOGRD %1
JOND24 WwW 0Z/HAgH bw/n 0ST/QVYND WU Ot/ gUOPIION %T/SUL WW 0ST

ueyd ueoy new ngl| bun deg@

Aeib 5 ®(vr) yuig bunuy udip 6uog

-87-



27240

81 31

AZEV umhbzn_\»xohuz._ op mcoz

mo_.o—mmmmmwmhhmmmmmmm¢¢mmmmmmm\w

wid

|

Aeib §'p 11

AW 0SP - 9U3 USIG

1e1AingAxolpAH/(zH=19H) bueo| eyd ueyd ueoy nep - wybu ny3 yoip bung

00 1-X. UOHI | %620 0/p10UDIS] %52 1 0 /gliSOqRD %

PPTTVN IWW 0€/HAgH bw/n 0ST/QVN2 WU ov\@cou___ox %¢/SUL W 0ST

ueyd ueoy new ngl| bun de@

0
G0'0
1’0
o
/1 o
Sl 2
Q
go %
c
ce’'o @
=)
3
o =
=
>
ge’'o ®
U
Q
o 2
St'0
g0

-88-





