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Loi néi dau

TCVN 13915-3:2023 hoan toan twong dwong véi ISO 23893-3:2013.
TCVN 13915-3:2023 do Ban k§ thuat tiéu chun quéc gia TCVN/TC 147
Chét lugng nude bién soan, Vién Tiéu chuan Chét lwgng Viét Nam dé

nghj, Téng cuc Tiéu chuin Do lwdng Chat lwong thdm dinh, B6 Khoa
hoc va Cang nghé cdng bb.

Bo TCVN 13915 (ISO 23893), Chét lugng nuéc — Céc phép do sinh Iy

va sinh héa trén cé gdm céc tidu chuan sau:

- TCVN 13915-1:2023 (ISO 23893-1:2007), Phan 1: LAy mAu ca, xtr ly
va bdo quan mau;

- TCVN 13915-2:2023 (ISO 23893-2:2007), Phan 2: Xac dinh
ethoxyresorufin-o-deethylase (EROD);

- TCVN 13915-3:2023 (ISO 23893-3:2013), Phdn 3: Xac dinh
Vitellogenin
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Loi gi¢i thiéu

Vitellogenin (Vtg) 1a mdt phospholipoglycoprotein Ién dugc tao ra giong tién chét protein long dd trirng
trong gan clia dong vét dé trieng co xwong sdng, ching han nhu ca. Vtg dwoc tiét ra tir té bao gan qua
dwong bai tiét, di vao vong tudin hoan va dwgc té bao trirng dang phét trién hap thu. Nang d6 Vig trong
huyét twong thwdng la chi thi cho tinh trang trrdng thanh cla cé cai, xem tai liéu tham khao [2], [18].
Hon mét thap ky trwéc, mot s6 nghién clu da ching minh ring ca dyc & sdng va sudi cé néng dé Vitg
trong huyét twong cao (vi du: Tai liéu tham khdo [14], [23]), do cac hoa chét hoat dong gidng nhu
oestrogen ¢ trong méi tridng. Do d6, nhiéu nghién cteu da chi ra rang Vtg & cé la mét dau hiéu sinh
hoc ¢é phan trng cao ddi véi cac hop chét oestrogen trong ca nudi cay té bao gan in vitro, nghién clru
bé ca in vivo va nghién ctru hién trudng, xem Tai liéu tham khao [1], [2], [10], [13], [16], [20], [26]. Do dé,
Vtg trong ¢4 tré thanh dau hiéu sinh hoc duoc chap nhan vé sy tiép xtic xenoestrogen va antiestrogen
clia hoa chat, nwoc thai va chét thai, ddng thdi da dwoc dé xuat trong thlr nghiém hoéa hoc cling nhw
céc chwong trinh quan tric méi trwdng, vi dy: Tai liéu tham khéo [13].

Tuy nhién, cac phan tich di truyn va mién dich gan day da chirng minh sy da dang chung ctia cac dang
Vtg & ca, Tailigu tham khao [9], [10]. Néng d6 clia cac protein Vig tudn hoan (hodc cac ban ma gen Vig)
trong qua trinh tao tritng va mirc dd cam (ng clia ching bdi oestrogen cd vé khac nhau gitra cac loai
va gilra cac loai Vtg khac nhau trong mét loai. Bdng hoc cla viéc tao ra cac loai Vtg khac nhau béng
oestrogen trong ca phu thudc vao cac yéu té méi trudng (vi du: nhiét do nudc va thei gian chiéu sang),
giai doan chu ky sbng, giéi tinh, ndng do va loai hop chét oestrogen. Dira vao nhirng phat hién nay, diéu
quan trong ma mugc tiéu Vtg trong xét nghiém sinh hoc vé oestrogen, & mét loai cy thé dwgc chirng minh
la dang oestrogen dap tng va xét nghiém dé dwoc xac nhan véi cac lodi dwgc dé cap triede khi thure
hién chwong trinh quan trac [10).

Tai liéu khoa hoc c6 rat nhigu 4n pham vé quy trinh xac dinh Vtg trong mau ¢4, st dung xét nghiém mién
dich. Trong khi xét nghiém mién dich phéng xa (RIA) Ia phuong phap chiém wu thé trong nhirng nam
1980 va dAu nhirng ndm 1990, vi du: Tai liéu tham khdo [4], [29], x&t nghiém hép thu mién dich lién két
voi enzym (ELISA) 1a nguyén tac chl dao hién nay. Ca nguyén tic ELISA sandwich va ELISA canh tranh
déu dwa ra két qua nhay ma khong can s dung ddng vi phong xa va da duoc ap dung thanh cong dé
xac dinh mirc Vig & mot s6 loai ¢4, vi dy: Tai ligu tham khao [3], [6], [8), [12), [15), [17], {19], [21], [22],
[24], [25], [27], [28], [31], [32].

Tiéu chuén nay trinh bay mét quy trinh chung cho ca ELISA sandwich va ELISA canh tranh dé st dung
cho viéc dinh Iwgng Vtg trong mau huyét twong ca. Viéc ap dung cac phwong phap tiéu chuin hoa rat
dwoc khuyén nghj trong cac chuong trinh quan trac.
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Chat lwong nwérc — Cac phép do sinh ly va sinh héa trén ca —
Phan 3: Xac dinh vitellogenin

Water quality — Biochemical and physiological measurements on fish —

Part 3: Determination of vitellogenin

CANH BAO — Ngw&i sir dung tiéu chudn nay can phai thanh thao véi cac thye hanh trong phong

thir nghiém thong thwong. Tiéu chuan nay khdng dé cap téi moi van dé an toan déi véi ngwoi st
dung tiéu chudn. Ngwoi sir dung ¢6 trach nhiém xay dwng bién phap bao dam an toan va sirc
khde phii hgp véi cac qui dinh clia quéc gia.

QUAN TRONG = Piéu can thiét 1a cac thir nghiém dwoc tién hanh theo tiéu chuin nay phai dwoc

thwe hién b&i nhan vién c6 trinh do phi hgp.

1 Pham vi ap dung

Tiéu chuan nay quy dinh phuong phap do nong db vitellogenin (Vtg) trong mau huyét twong ca st dung
phuong phap phan tich mién dich hap thu lién két enzym (ELISA).

Tiéu chuén nay ap dung cho ca dwgc ldy mau trong méi trudng (nwée ngot, nuwéc clra séng hodc nudc
man) va ca duoc tiép xtc véi cac chat hodc chat thai trong phong thir nghiém. Phuong phap nay la
phuong phap dinh lwong khi st dung cac khang thé Vtg va chét chuan Vitg dic treng cho lodi duoc
chon.

2 Tailiéu vién din
Céc tai liéu vién din sau rat cin thidt cho viéc 4p dung tiéu chudn nay. D6 véi cac tai liéu vién dan ghi
nam céng bd thi ap dung phién ban dwoc néu. Di voi cac tai liéu vién din khdng ghi ndm cdng bé thi

ap dung phién ban méi nhét, bao gdm ca céc stva ddi, bd sung (néu cd).

TCVN 13915-1 (1ISO 23893-1), Chat lwong nuéc — Céce phép do sinh ly va sinh hda trén ca - Phén 1: L4y
méu cé, x(r ly va bdo quén méu.
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3 Thuat ngir va dinh nghia

Trong tiéu chudn nay st dung céc thuat ngl va dinh nghia sau day.

341

Gi&i han phat hién (limit of detection)

LOD

Lwong thap nhat co thé do dwoc véi do khong dam bao thong ké hop 1.

VIDUY: LOD thwérng dwec biu thj theo gia trj tring clia thude thir cong vé&i ba lan d6 lech chuén cda nd.
CHU THICH 1:  Phwong phép LOD duwoc xac dinh bang cach duwa hé sé pha lodng mau vao tinh todn.
3.2

Gi&i han dinh lwgng (limit of quantification)

LoQ

Lwong bang hodc 1én hon diém ndng do thAp nhét trong dwéng chuan.,

ViDY: LOQ thwirng duoc bidu thi bing gia trj trdng clia thude thtt cong véi 10 Ian d§ léch chuén cla no.
CHU THICH 1:  LOQ cling dwoc xac dinh béng c4ch dwa hé sé pha loang mau vao tinh toan.

3.3
Mau trang nén (matrix blank)

Mau dai dién khong chira cac mtrc cé thé phat hién dwoc cla chat phan tich.
CHU THICH 1:  Trong tiéu chuén nay, chit can phan tich 1a vitellogenin.

34

Tinh chon loc (selectivity)

Kha ndng do mét cach chinh xac nhét chat phan tich véi sw ¢ mét clia cac thanh phan du kién co trong
nén mau do.
CHU THICH 1: Trong tiéu chun nay, chit phan tich 14 vitellogenin va nén mau 12 huyét tvong.

CHU THICH 2:  Tinh chon loc dwgc thé hién bang cach str dung "mau tring nén".

4 Nguyén tic

Céac mau huyét teong clia ca thu dwgc theo quy dinh trong TCVN 13915-1 (ISO 23893-1), ¢6 bd sung
chét (rc ché protease (xem 7.13 va 9.2). Vitellogenin cé trong mau dwoc xac dinh bang phép thtr nghiém
mién dich da trén khang thé, st dung mét trong hai phirong an da thiét lap.

Phuong an thiy nhat, dwoc goi 1a ELISA kiéu sandwich, mau huyét tvong dwoc cho phan trng véi mét
khéng thé bét gir Vtg dac hiéu (tlr cling mét loai hodc mét loai cé quan hé ho hang gan), trong giéng ctia
dia chuan d¢ duoc phl khang thé. Sau do, sir dung mét khang thé phat hién Vig dwoc gén nhan enzym
dé tao khang thé "kiéu sandwich” ma c6 thé phat hién dwoc dya trén co chat tao mau cho nhan enzym
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(vi dy: peroxidase cé ngwa). C6 thé st dung khang thé th(r cAp durg'c gan nhan enzym dé xay dieng phép
thi, néu khang thé phat hién khdng dwoc danh dau. Day chét chudn dwa trén mau chudn tinh khiét
(protein Vig tlr ciing loai hodc ¢6 quan hé ho hang gan) dwoc sir dung dé phat trién méi quan hé dinh
lwong gitra tin higu mAu va lvong chét chudn.

Phuwong an thir hai 14 ki thuat ELISA canh tranh, trong d6 Vtg mau canh tranh véi Vitg tinh khiét duwoc
phi 1én thanh dia chuan d¢ dé lién két véi khang thé Vitg (dwoc gén nhan (danh dau) hodc khong gan
nhan) trong dung dich. Sy phat trién tin hiéu phan tich tuan theo nguyén tic twong tw nhuw trong kiéu
sandwich, mac d day chat chuan tao ra méi quan hé ty 1& nghich v&i cudng dé tin hiéu.

Chi c4c khang thé Vig hodic phép thir Vtg da dwoc chirng minh phil hop vdi cac tiéu chi tinh nang cla
cac loai ca cy thé durgc nghién clru méi duge s dung trong quy trinh nay.

5 Tiéu chi tinh ning téi thiéu
Cac tiéu chi dwoc ligt ké bén dwéi dwoc coi la tinh nang t6i thiéu cé thé chap nhan dwoc tir quan diém
clia ngudi diing vé muc dich thire hién phan tich Vtg. Cac tiéu chi tinh ning cu thé cin duoc thiét 1ap

cho tirng phép phan tich dwgc str dung trong nghién clru dwa trén tinh nang ndi bg (trong phong thiy
nghiém).

Tinh chon loc: Mau tring nén < LOD (v&i hé sé pha loang can thiét dé tranh hiéu rng nén mAu)
Higu chuén: Khodng lam viéc clia dwong chuan >10 1an, tét nhét 13 50 1an dén 100 14n voi

khoéng ddng dwoc tim thdy & nong dd Vig.
D5 thu héi: >50%
CHU THICH: Déc trwng cla "hiéu ¢ng ndn mau" 14 mét van & kho d& dam bao riing "mau tring nén" thuc sw
khong co bat ky Vtg nao.
6 Moi treong thir nghiém

Tét ca cac thao tac xt Iy mau huyét twong va chét chudn bao gdm phép do phai dwec thire hién & nhiét
dd (4 £ 2) °C hodc trén da bao, trlr khi dwge chi dinh trong quy trinh thir nghiém.

7 Thudc thir

Chi st dung thudc thl tinh khiét cp phan tich dwgc cong nhan, trir khi cé quy dinh khéc.
7.1 Axit sunfuric, dung dich dirng phan (rng, 0,3 mol/L hodc 1,5 mol/L.

7.2 Pabao.

7.3 Dung dich dém ph, cacbonat-bicacbonat 50 mmol/L, pH 9,6.

7.4 Dung dich dém rira, dung dich muéi dém phosphat (PBS), pH 7,3, chira chét tiy rira
polysorbat 20 ndng d6 0,5 g/L.
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7.5 Dung dich dém khéa (blocking), dung dich d&m rira chira 10 g/L albumin huyét thanh bo (BSA).
7.6 Dung dich dém pha loang, 10 g/L BSA trong PBS.

7.7 Dung dich dém nén, dung dich dém phosphat trong xitric, pH 5,0.

7.8 MAiu déi chirg Vtg

7.9 Khang thé bat gilr, don dong hodc da dong khang Vig"

7.10 Khang thé phat hién, khang Vtg don dong hodc da dong khang lién hop (tiép hop) hoac tiép hop
véi horseradish peroxidase, HRP. Trong phwong an thay thé khi khang thé phat hién khéng tiép hop, thi
khang thé phat hién phai dwgc thu hoach tir loai khac véi khang thé bét gitr.

7.11 Khang thé thir cap?, khang thé voi Fc (co thé két tinh manh) clia khang thé phat hién, dworc tiép
hop véi HRP.

7.12 Chét nén peroxidase, tetramethylbenzidin (TMB), ho3c ortho-phenylenediamin (OPD) + H;0..

7.13 Chét trc ché protease, nhw aprotinin.

8 Thiét bi, dung cu

8.1 Dia chuln do 96 giéng, trong sudt, day phang, hap thuy.

8.2 Dia chuin do 96 giéng, trong sudt, day phang, khéng hép thy, danh cho kiéu ELISA canh tranh.
8.3 Mang lam kin vi dia.

8.4 Piu doc vi dia, bwdc song 450 nm hodc 490 nm, tly thudc vao co chat dwgc siv dung.

8.5 Pipet, c6 dAu tip ding mét 1an, dung tich tir 5 uL dén 1 000 pL.

8.6 Pipet nhiéu kénh va binh chira thudc th(r. Ngodi ra, ¢6 thé st dung pipet co dau tip diing mét 1an (100 pL).
8.7 Ong nghiém, dung tich tir 1 mL dén 50 mL.

8.8 Dung cu riva vi dia. Nén st dung may rira dia tw dong hoac th cong, nhing cling ¢é thé s dung
chai bép hoac pipet nhigu kénh.

8.9 May vortex.

9 Quy trinh liy miu
9.1 Liymiuca

Viéc lay mAu cin duoc thiee hién trong méi tredng tw nhién bing danh bét ca hodc vai ca duorc tiép xuc
v&i cac chéat hodc chét thai trong phong thir nghiém nhw quy dinh trong TCVN 13915-1 (ISO 23893-1).

) Céc mAu ddi chidu Vig, don dong hodic da dong khang thé véi Vig clia ca va hoan thanh céc kit thir nghiém (cac kit ELISA Vitg) co
s8n ngoai thj trrong.
2 Céc khéng thé thir cAp da gén enzym c6 san ngoai thi trdng.
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L&y mAu tdi thiéu 10 ca thé ¢4 cling loai, cling gidi tinh va cé kich thudc dong déu tir m3i nhom dé kiém
tra ndng dd Vtg. Khdng Iy mau trong mia sinh san vi hanh vi va hoat dong sinh Iy ctia ca c6 thé bj thay
ddi bédi hoat ddng sinh duc (trir khi nhirng khia canh nay Ia mét phan clia thiét ké nghién ctru).

Tinh dén c4c yéu t6 co kha nang anh hwéng dén ndng do Vig, cac didu kién sau phai dwoc xac dinh va
ghi lai trong béo céo thir nghiém:

a) Nhiét d§ nwoc;
b) Ngay,
¢) Thdigian trong ngay,;

d) Mo ta chung vé tinh trang strc khde clia tirng ca thé ca (gidi tinh, chidu dai, khéi lvong co thé, sw
xuat hién cac ton thrrong bén ngoai va bén trong) sty mé ta nay thwdng dugc bao cao lién quan dén
viéc Iy mau nhu trong TCVN 13915-1 (1SO 23893-1).

Ty theo muc tiéu nghién clru, dam bao ca dbi chirng (t dia diém dbi chiéu hodc nhém phong thir
nghiém) duoc 1y tlr mdi trréng c6 chét lwong sinh thai tot. X Iy ca @di chibng va cac mau thu dwoc
theo cach twong tw nhw x(r Iy ca tir cac nhém duoc kiém tra hodic xi Iy thir nghiém, trir viéc tiép xidc voi
cac chat quan tam.

9.2 Liy miu huyét twong

Sau khi danh bét hodc khi két thic tiép xdc, giét ca va ldy mau mau tirng ca thé khi duoc vét ra khéi nudre,
nhw quy dinh trong TCVN 13915-1 (ISO 23893-1). Cén |y cang nhanh cang tét mét lugng mau khoang
20 pL dén 100 pL hodc nhiéu hon tir mi ca thé ca khi ca bj giét. Mau mau dwoc ldy béng xyranh c6
heparin, tot nhét 1a 14y tir mach mau & phan dudi hodc choc vao tim. Mau mau phai dugc x Iy tryc tiép dé
tao ra huyét trong béing cach ly tam cac lo & toc o 3 000 g trong 10 min & 4 °C (hodc 7 000 g trong 3 min)
va phan ndi phia trén (huyét twong) dwoc chia thanh cac phdn nhd. Mau huyét twong dugc chuyén ngay
vao cac lo da chira chét trc ché protease (vi du: aprotinin & mirc 2 don vi chat (e ché trypsin [TIUYmL).

Quy trinh ddng nhét toan bd co thé ca (WBH) thay thé (xem chu thich): Ddng héa gan hoc toan b co
thé ¢4 trong dung dich d&m mau lanh (1 + 2 khéi lgng + thé tich; PBS, 10 g/L BSA véi aprotinin & mirc
2 TIU/mL) cho dén khi md duwgc dong nhét, vi dy: bang dung cu dong héa cam tay béng thdy tinh, dung
tich 7 mL.

CHU THICH: Khi st dung cac loai ca nhd (vi du: ca gao, c& soc van), ho3c Au tring hodc ca con tir giéng ca Ion
hon, cé thé khéng Iy dwoc dl lwong huyét twong dé xéc dinh Vtg. Trong nhiing trvéng hop nay, gan hodc WBH
6 thé dugc chudn bj va st dung thay thé (xem Tai liéu tham khao [9), {10)).

9.3 Bao quan miu huyét twong

Néu khong thé thire hién phép xéc dinh Vtg vao ngay lay mau, thi phai lam ddng lanh ngay cac mau
huyét twong xubng dwdi -70 °C, vi dy: s& dung nito 16ng hodc da khd. Cac mau nay c6 thé dugc bao
quan dén 12 thang trong nito 16ng hodc & nhiét 3§ dwdi -70 °C.
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Néu cac phép do Vtg duoc bat dau vao ngay ly mau, thi bwdce chudn bj phai dwoc bét ddu trong 1 hva
cac mau huyét twong phai dwgc bdo quan & nhiét d6 bang hodc thap hon 4 °C.

10 Quy trinh phan tich

10.1 Chudn bi mdu

Vig 12 phan t&r khdng &n dinh va tAt ca cac mAu va dung dich pha lodng chét chuén phai dwoc chudn bi
va gilt trén d4 lanh. Trudc khi tién hanh phép xac dinh, cAn chudn bj mét ddy cac mdu pha loang. Sau
khi lam tan bang cac mau va chét chudn Vig trén @4, chuan bj it nhat ba dd pha loang khac nhau cla
mdi mAu va diy dung dich pha loang chét chuan ¢6 ndng dd gap ddi trong dung dich dém pha lodng/dém
khoa. M¥c pha lodng clia cac mAu phai nim trong khodng tir khodng 1—50 dén 1—500 000 va ddy dung
dich pha loang chét chudn phai bao gém 9 buwéc pha loang dén 11 budc pha loang.

10.2 Xac djnh vitellogenin

10.2.1 Hiéu chuan

Thire hién higu chudn s& dung mAu déi chiéu Vtg d3 tinh sach. MAu déi chiéu duge str dung dé dwng
duwong chuén, dwa vao dudng chuin dé dinh lwong cac miu chua biét. Vig 1a phan tir khéng 6n dinh va
tat ca cac mAu, dung dich pha lodng chét chuan phai dwoc chuén bi va gitr trong da lanh. Khéng lam

dong lanh Vitg @ hoan nguyén va téi st dung tiép. Day pha loang [vi dy: tlr 2 ng/mL dén 1 000 ng/mL)
dwgc chuén bj tir chét chudn Vtg méi dwoc hoan nguyén cin dwoc chay trong tirng phan tich.

10.2.2 Quy trinh phan tich 1 — ELISA kiéu sandwich

Céc quy trinh phan tich 1 va 2 43 md ta phan anh cac nguyén tic chung clia phwong phap ELISA. Tuy theo
loai va ngudn gdc clia khang thé hodc chat chudn dwoc st dung, ma cac didu kién thuc nghiém co thé khac
nhau, d4c biét |a vé thoi gian §, thanh phan dung dich dém, dd pha loang ctia mAu va chét chun.

Trong phuong phap ELISA kiéu sandwich, cac giéng clia vi dia dwoc phd trée bang khang thé bt gitr
lién két dac hiéu véi Vig trong chat chudn va cac méu duwoc cho vao céac giéng. BS sung khang thé phat
hién dac hiéu Vtg khac dé tao ra I6p nim gilra Vtg va khang thé. Toan bd quy trinh mat 2 ngay dé hoan
thanh,

Quy trinh nay khdng ap dung cho bd kit thir. Néu s dung b kit ban san, can lam theo hwdng dén cia
nha san xuét.

10.2.2.1 Phu trwdc cac dia hip thu

Trir khi cac dia da duwgc phi trrde béng khang thé Vig thich hop dwoc mua tir nha cung cap, thi viéc
pha trwde phai duge thire hién trede ngay thue hién phan tich.

Pha lodng khang thé bét gitr trong dung dich dém pht dén 10 pg/mL (yéu ciu 12 mL cho méi dia).

Bd sung 100 pL dung dich nay vao tat ca cac giéng clia tat ca cac dia dugc st dung.

10
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Day kin cac dia bing mang lam kin vi dia dé tranh bay hoi nwéc va o & 4 °C qua dém.
Sau khi G qua dém, rira cac giéng ba lan véi dung dich dém rira diing 200 pL cho méi giéng.

Khéa cac vj tri lién két khdng dac hiéu bing cach cho 200 pL dung dich dém pha lodng vao méi giéng va
détrong1h &4 °C.

Lam réng tat ca cac giéng va Gp dia 1én gidy Iya.
10.2.2.2 U dung dich chit chudn va mau pha lodng

Khi ¢6 nhidu hon mét dia duoc chay trong phép phan tich, hoan thanh viéc bd sung ¢ dung dich chuan
va dung dich mAu trén mét dia trwdc khi chuyén sang dia tiép theo.

Xem cach bé tri dia dwoc goi y trong Hinh 1.

Cho 100 pL dung dich dém pha lodng vao mdi giéng trong s6 hai giéng lién két khong dic hiéu [NSB].
Céc giéng NSB can dugc bao gdm trén mbi dia. Céc giéng nay dwec stk dung & xac dinh lién két khong
dac hiéu (tin higu nén khdng dac hiéu).

B4 sung hai 14n 13p lai 100 plL. dung dich pha loang chét chudn Vtg (S1 dén S11).

B& sung hai Ian I3p lai 100 pL tirng dung dich pha long mau (P1 dén P36).

Lam kin cAc dfa va 0 & nhiét dd phong tir 20 °C dén 25 °C trong 1,5 h.

Dam bao théi gian G nhw nhau khi chay nhiéu dia, vi viéc bd sung chit chudn va miu thuwong mét vai
phit. Néu co sy khac biét dang ké vé thoi gian gira cac dia, ching cé thé dwoc ddng bd hoa tai thoi

diém nay: sau 1,5 h 0, rlra dia (budc 8 dwdi day), lam kin va dé & nhiét d6 phong cho dén khi tat ca cac
dia dwoc riva xong. Sau d6 tién hanh bd sung khang thé phat hién.

A
. il
(
RN
E| P13 | P14 | P15 | P16 | P17 | P18 | P19 | P20 | P21 | P22 | P23 | P24
JENEEENENEEEEEEEEEEENERE
G| P25 | P26 | P27 | P28 | P29 | P30 | P31 | P32 | P33 | P34 | P35 | P36
RN ER

CHU DAN:

NSB: Giéng lién két khong dac hiéu S1dén S11: chdtchuin1dén 11 P1 dén P36: cac miu

Hinh 1 = Céch bb tri dia dwoc khuyén nghi cho quy trinh ELISA kiéu sandwich
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10.2.2.3 U bang khang thé phat hign

Pha loang khang thé phat hién dén dd pha loang thich hop trong 12 mL dung dich dém pha lo&ng cho
méi dTa dwgc st dung trong Ian chay phén tich.

Rtra cac dia ba lan bang dung dich dém rira, dling 300 L cho mdi giéng.
Thém 100 pL khang thé phat hién da pha lodng vao tat ca cac giéng.
Lam kin cac dia va 0 & nhiét dd phong tir 20 °C dén 25 °C trong 0,5 h.
10.2.2.4 Hién mau

Rira cac dfa nam Ian véi dung dich dém rira, ding 300 pL cho méi giéng.

Thém 100 pL dung dich nén TMB & nhiét d9 phdng vao tat ca cac giéng (TMB nhay v&i anh sang va sau
khi chun bj can duoc gitr & noi téi).

U & noi téi (day cac dia, vi du bang gidy nhém) & nhiét d phang tlr 20 °C dén 25 °C trong 20 min.
Dirng phan tng bing cach thém 100 pL dung dich H2S04 0,3 mol/L vao tét ca cac giéng.

Doc dd hép thu & bwéc séng 450 nm bing dau doc vi dia.

10.2.3 Quy trinh phan tich 2 - ELISA canh tranh

Trong quy trinh ELISA canh tranh, viéc phli d7a va & m3u phai dwoc thire hién qua dém. Do d6, toan bd
quy trinh mat 2 ngay dé hoan thanh.

10.2.3.1 Pho trwére cac dia
Xem cach bé tri cac dia nhw trong Hinh 2.

Chuan bj dung dich Vtg d6i chiéu (hodc Vtg da tinh sach chi cho muc dich pht) bing cach pha loang Vitg
gdc trong dung dich dém phl dén ndng dd 100 ng/mL. C&n chuan bj khodng 10 mL cho mai dia ¢& dung
trong phép phan tich.

Cho 100 pL dung dich phli nay vao tirng giéng clia dia 96 giéng hap thy?. Trén méi dia gilt lai hai giéng
dé thém dung dich dém pht 100 pL lam cac giéng NSB.

Lam kin cac dia pha bing mang lam kin dia 96 giéng dé tranh bay hoi nuéc va G qua dém & 4 °C.
10.2.3.2 Chuén bi miu va chét chuin

Pha lodng mau va chét chudn (Vtg ddi chirng) trong dung dich dém khéa dén néng dé thich hop dé do
trong phép phan tich.

Thém 60 pL tirng d6 pha loing vai hai 14n I3p lai vao cac giéng clia dia khong ph, khong cé chat hap thy.
Chi thém 60 pL dung dich dém khéa vao hai giéng NSB va hai giéng dé kiém soat lién két téi da.

3 Nunc Maxisorp & vi du clia san phim c6 sin trén thj tredng. Thong tin nay dugc dua ra d& thuan tién cho nguoi sir dung
va khéng dwgc ching thyc bdi tiéu chudn nay.

12



TCVN 13915-3:2023

Thém 60 pL dung dich pha loang thich hop clia khang thé phat hién trong dung dich dém khoa vao tat
ca cac giéng trén dia.

Trdn nhe cac dia trén may lac dia, day bang mang Iam kin va 0 qua @ém & 4°C.
10.2.3.3 Khoa (block) cac dia
Sau khi U qua dém, rira c4c dia phii ba Ian bang dung dich dém rlra.

Khéng dé cac dia bj khd, thém 150 pL dung dich dém khoa vao tirng giéng va lam kin lai cac dia. U cac
dia & 37 °C trong 30 min.

Rra lai cac dia phi ba Ian bing dung dich dém riva.
10.2.3.4 Umau
Sau khi Gl qua dém & 4 °C, G tiép céc dia mAu khodng 30 min & 37 °C.

Chuyén 100 pL mAu va chat chuan vao cac giéng réng clia cac dia phii da khoa. Dam bao ring cac mau
NSB dwoc chuyén dlng vao cac giéng tuong (rng clia cac dia phil.

Lam kin lai dia va G trong 1 h & 37 °C,
Rira dia ba 1an bing dung dich dém riva

Néu sl dung khang thé phat hién khong danh déu, thi thém vao méi giéng 125 pl. dung dich pha loding
thich hop cla khang thé thir cAp duoc danh du (vi du: IgG-HRP clia dé khang thd).

Lamkinlaicacdiaval2h & 37 °C.

A
B
C
o
E
AR
G| P23 | P24 | P25 | P26 | P27 | P28 | P29 | P30 | P31 | P32 | P33 | P34
AR
CHU DAN:
NSB c4c giéng lién két khong dac higu $1dén S12 chétchuan 1 dén 12
Max cac giéng lién két tdi da P1dén P34 cac miu

Hinh 2 - Cach bé tri dia déi v&i quy trinh ELISA canh tranh
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10.2.3.5 Hién mau
RUta dia ba 1an bing dung dich dém rra.

Cho vao mbi giéng 125 pL dung dich dém co chét cé chira OPD va Hz0,, dwoc chudn bi ngay trurére khi
st dung. Dung dich dém co chét nhay v6i anh sang va sau khi chuan bj xong phai dwoc gitt & noi téi
(cach khac, cho 125 pL dung dich co chit TMB 13 chat thay thé cho OPD khéng gay ung thu).

U cac dia & nhiét @6 phong & noi téi cho dén khi hién mau (thwdng tie 5 min dén 15 min). _
Dirng phan (rng mau béng cach bd sung 30 pL dung dich H,S0s ndng d6 1,5 mol/L. vao méi giéng.
Boc d6 hap thu clia tirng giéng trén may doc dia & budc séng 490 nm (450 nm ddi véi TMB).
10.2.4 Tinh toan két qua — Quy trinh ELISA kiéu sandwich

10.2.4.1 Phép triv cac gia trj d6 hap thu NSB

Trén mdi dia, tinh trung binh clia cac gia tri d hép thy cla hai giéng NSB va ly gia tri @ hép thu cla
tat ca cac giéng khac trén cling mét dia trir di gia tri ndy. Do d6 thu dwoc cac gia tri dd hap thu d4 hiéu
chinh NSB @i v&i cac dung dich pha lodng mau va chét chuan. Gia tri NSB trung binh khéng dwoc cao
hon 0,2 don vi d6 hap thu.

10.2.4.2 Dwng dwong chudn

Tinh gia trj trung binh clia c4c gia tri do hap thy da hiéu chinh NSB cho tirng cép lap lai chét chuan.
Don vi d6 hap thu clia chat chuan cao nhét phai cao hon 2,0.

Chénh I&ch nbng dd khdng dwoc qua 15 % gilra hai giéng 13p lai ddi voi bét ky gia tri chét chudn nao.

V& céc gia trj d6 hép thy theo ndng dd Vtg. Thire hién phan tich hdi quy, st dung vi du log-log (Hinh A.1),
chuyén ddi tuyén tinh (Hinh A.2) hodc bén thong sé (Hinh A.3) cla dit liéu.

Xac dinh khoang Iam viéc clia dwéng chuan. Khéng cin bao gdm cac diém dt liéu cé gia tri dd héap thu
d4 hiéu chinh NSB th&p hon 0,010.

10.2.4.3 Tinh toan néng dd Vtg trong cac miu
Tinh gia tri trung binh clia cac gia tri d hap thu da hiéu chinh NSB cho tirng céip mau I3p.

Tinh ndng d¢ Vitg trong m3u da pha lodng s dung céng thirc d6i véi dwdng chuan da digu chinh xac
dinh dwoc & trén.

Nhan ndng d Vtg trong mau pha loang v&i hé s pha loang dé& c6 ndng dé Vtg trong mau ban dau.
St dung cac huéng dan sau day khi xac dinh ndng dé Vtg trong cac mau.

Chénh I&ch néng d6 khong dwoc qua 15 % gidra hai giéng I3p lai ddi véi mau nhét dinh. Néu khong, cén
Iap lai phép phan tich.

Chi nén st¥ dung cac dung dich pha lodng mau c¢é cac gia tri do hap thy ndm trong khodng 1am viéc cla
dwdng chuan (xem vi du sau day).

14
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Néu tat ca cac d6 pha lodng ctia mAu cho cac gia tri d hap thu ndm ngoai khoang lam viéc, thi mau do
phai dwec phan tich lai & cac dd pha loang khac.

Néu c6 nhidu hon mot @9 pha lodng clia mau ndm trong khoang 1am viéc clia dwdng chudn, thi tinh ndng
dd Vtg trung binh.

Néu cac do pha loang khac nhau cho két qua tong phan, thi can than trong dé xac dinh do pha loang
nao Ia dang tin cay nhat. Can chu ¥ khi st dung cac mau cé gia trj dd hap thu gan cudi hodic phan ngang
béng clia dwong chuan vi cac phan nay clia dudng chudn it tin cay hon. Tét nhét 1a cac mau nhw vay
nén dwoc phan tich lai véi nhiéu dd pha loang hon.,

10.2.5 Tinh toan két qua — Quy trinh ELISA canh tranh
10.2.5.1 Tinh toan lién két téi da twong déi

Tinh gia trj trung binh cGa tat ca cac giéng 13p lai hai lan (hodc ba 1an) cho c& mAu, chét chudn, NSB va
cac giéng lién két téi da.

Tinh lién két toi da twong déi bang Cong thire (1):

B _ Amsu—Anss
— ==X 100% 1
By  Ap,—Anss ? M

Trong do:

A la mat o quang trung binh clia cac chét chi thi (chAt h&p thu) ddi véi truong hop cu thé;
NSB I3 giéng lién két khéng dic higu;

Bo Ia giéng lién két téi da

10.2.5.2 Chuén bj dwéng chuan

Chu&n bj dwéng chuln bing cach vé d thi cac gia tri clia B/Bo thu dugc dbi véi tirng chét chudin theo
ndng dd Vtg (xem Hinh 3).

10.2.5.3 Tinh ndng do Vtg trong cac miu

St dung dwdng chuén va phan mém thdng ké thich hop co thé tinh dwgc ndng 6 Vtg trong tirng mau
huyét tong. Chon dd pha lodng clia miu cho céc gia tri gAn nhét véi lién két 50 % va ndm trong khoang
lam viéc tir 30 % dén 80 % B/B, clia phan tich.

15
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B/Bo (%) 1,

100 -\'\\

80

60 |-

40 |-

20

04 1 10 100 1000
pug/ng(mlb)

CHU DAN:

B/Bo Giéng lién két toi da twong dbi

Py, NONg A0 Vtg

Cac dudng thing ding chi thi khodng lam viéc xap i clia thir nghiém (lién két tir 30 % dén 80 % xap xi

tlr 2 ng/L dén 40 ng/L Vtg). Str dung dd pha loang thich hop, B/Bo cho mdi mau cén & trong khodng

khodng nay, trén phan tuyén tinh clia dwong chuan.

1"

Hinh 3 - Bwdng chuén Vtg trong quy trinh ELISA canh tranh dién hinh

Bao cao thir nghiém

Béo céo thir nghiém phai bao gém it nhét cac thong tin sau:

a)

b)

d)

€)

g)

16

Phwong phap thr da st dung, vién dan tiéu chuén nay TCVN 13915-3 (ISO 23893-3:2013);

Ngay va thoi gian ldy mau, nhiét do nwde, thong tin vé tram danh bat ca (méi trwéng tw nhién) hodc 16
¢4 (phong ther nghiém), s lugng ca duge tay mau [nhu quy dinh trong TCVN 13915-1 (ISO 23893-1)];

Péi véi tirng loai ca: chigu dai, khéi lvgng co thé, gioi tinh, chan doan tém tit vé tinh trang stvc khde
ctia ca [nhw quy dinh trong TCVN 13915-1 (ISO 23893-1)];

Déi voi mdi lodi ca, ndng dd Vig tinh dwgc theo 10.2.4.3 hodic 10.2.5;

Béng tom t&t hodic bidu dd ndng G Vg, pyeg trong cac nhom ca khac nhau (fy.g + s) trong d6 s 1a
do 1ech chuan), biéu thj su khac biét thdng ké tinh dwge bang phuong phap thich hop:

Két qua tr cac chat chudn noi (kiém chirng dwrong va kiém chirng 4m, CRM, néu co);

T4t ca cac chi tiét thao tac khéng dwoc quy dinh trong tiéu chudn nay hoac dwoc coi la tly chon,
cling véi cac chi tiét vé moi tinh hudng néo c6 thé anh hwdng dén két qua.
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Phu luc A

(Tham khao)

Vi du vé két qua: quy trinh ELISA kiéu sandwich ddi v&i ca tué dau béo

A.1 Khai quat

Xem Bang A.1 va Hinh A.1 @én Hinh A.3, ngudn: Tai liéu tham khao [33].

A.2 Panh gia xac nhan trong phong thir nghiém don 18 — Quy trinh ELISA kiéu sandwich

Vtg d6i véi ca tué dau béo

Danh gia xac nhan clia mdt phong thir nghiém (ndi bd) dwoc thyre hién dura trén cac hwéng dan quéc té,
xem Tai liéu tham khdo [5], [11]. Néng @8 Vtg do durgrc trong mau tréing (dung dich dém pha lodng, huyét
twong hodc WBH) cling nhw trong dung dich dém, huyét twong hodc WBH duoc thém chuan véi cac
mirc Vig: 0,5 ng/mL, 2,5 ng/mL va 12,5 ng/mL. Cac m3u duoc chia thanh cac phan nhd va cép déng
lanh & -80 °C, trong nim ngay lién tiép, ba phin nhé clia tlrg mau duwgc ra déng va phan tich doc lap
(n =15 phép phan tich ddc 1ap). T4t ca cac phép phan tich dwoc thuc hién I13p lai ba Ian (ba giéng ELISA
cho mdi 4o pha loang mau hodc chét chuan). Ngoai ra, mét sé mau méi thém chuln cling dwoc phan

tich (do chon loc, d6 thu hdi).
Do chon loc (hiéu (rng nén):

Hiéu chudn va khoang lam viéc:

D% chum trong ngay: hé sé bién thién clia d6 Iap
lai Cyr.

D& chym gitra cac ngay: hé sb bién thién cla do
lap lai, Cyr:

Pé chinh xac (a6 thu hdi):

Gidi han phat hién (LOD), gi¢i han dinh lvong
(LOQY):

Do chym trong ngay: hé sb bién thién B§ chum
gitra cac ngay: hé sb bién thién Cy,:

Do chum gilra cac ngay: hé sé bién thién cla dd
1ap lai Cvy

Do khéng dam bao:

khéng phan (rng & d6 pha loang it nhat = 1550
(huyét twong) 1->100 (WBH)

khoang tuyén tinh 0,1 ng/mL dén 25 ng/mL;
250 1an (n = 15 dwéng chuan)

6,0 %

7,7%

75 % (m&u cAp déng va ra dong);

79 % dén 106 % (mau méi thém chuén)

LOD 1,0 ng/mL (huyét twong), 4,0 ng/mL
(WBH);

LOQ 4,5 ng/mL (huyét twong), 11,0 ng/mL
(WBH)

45 %

9,9%

Nhiét @6 0 va dung djch dém tang anh hwdng
lon dén Vig

17
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So sanh véi cac phwong phap hién co: B¢ kit thir Biosene Carp* Vig Elisa: R? > 0,99,
b kit Competitor FHMY Vitg Elisa: R? > 0,99
CHU THICH: R2Ia hé sé trong quan clia dudng chudn da thu dugc bing phan tich hdi quy tuyén tinh.

Bang A.1 -~ Dwong chuln ca tué diu béo Vtg trong quy trinh ELISA kiéu sandwich:
cac sé doc hip thu va cac két qua hip thy NSB

Chuén Vtg cac tué dau béo Hap thy tai 450 nm D¢ hap thy da hiéu chinh
Vtg ndng do NSB®
ng/mL

50 4,589 4535

25 3,453 3,399

12,5 1,939 1,885

6,25 1,029 0,975

3,13 0,553 0,498

1,56 0,298 0,244

0,78 0,169 0,415

0,39 0,109 0,055

0,20 0,080 0,026

0,10 0,066 0,012

0,05 0,059 0,005

* Gia trj hip thy NSB trung binh: 0,054

Anss-conr 10
1
01
0,01
0,001 for e L L iegiin ! LN P BLagl
0,0 0,1 1 10 100
paging(ml)
CHU DAN:
Ansacor D0 hap thy da hiéu chinh NSB g Ndng do ° Biém d liéu bé qua

Hinh A.1 - Drrng Log-log phii hop ciia dwirng chuén Vtg cé tué diu béo
trong quy trinh ELISA kiéu sandwich

4 San pham cb s&n ngoai thi treéng. Thong tin ndy dua ra dé thuan tién cho ngudi st dung va khéng dugc chirng thuc bdi
tigu chufin nay.
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ANSB-corr 2’ 5

1,5

0 3 6 9 12 15
pnging(mL)
CHU DAN:
Ansecor DO hap thu d3 higu chinh NSB prg Néng @6
Hinh A.2 - Pwéng tuyén tinh phit hop ciia dwirng chudn Vtg ca tué diu béo

trong quy trinh ELISA kiéu sandwich

Aysp-corr 5

. Lol Ittt
0,01 01 1 10 100
prging(mL)

CHU DAN:
Ansscor D6 hap thy d4 hiéu chinh NSB prg Nbng dd ° Pidém de liéu bd qua

Hinh A.3 — Bwdng bén théng sé phii hop clia dwdng chudn Vtg cé tué diu béo
trong quy trinh ELISA kiéu sandwich
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A.3 So sanh lién phong thir nghiém — quy trinh ELISA kiéu sandwich Vtg trén c4 tué dau béo
A34 Khai quat

So sénh lién phong thir nghiém (phép phan tich lién phong) ctia kidu phan tich nay véi nhiéu phong thir
nghiém doi héi phai thiét 1ap phirc tap bao gdm c3 viéc tiép xtc véi s lwong 16n ca dé thu duoc da
lwgng mAu co ndng dd chét phan tich khac nhau cho céc phong thir nghiém lién quan, Ngoai ra, viéc xur
Iy va van chuyén mau cn phai duoc thue hién trén da khé hoac nito 1dng dé tranh cac chu ky 13p lai cip
déng — ra dong. Vi nhirng Iy do nay, khong thé cé duoc dir liéu danh gia xac nhan lién phong thi nghiém
trén quy md ddy di cho phwrong phap nay.

So sanh lién phong ther nghiém dwoc thiee hién véi bén phong thr nghiém tham gia, xem Tai liéu tham
khao [5], [6]. Vao hai ngay khac nhau, mét bd gdm 18 mAu thém chudn va khéng thém chuln (dém pha
loang, huyét trong va WBH, xem A.2), cling nhw cac mau huyét twong va WBH phat sinh tw nhién, da
duoc phan tich.

Céc théng s tinh nang da duoc didu tra 12 kha nang (rng dyng, d% chum (49 14p lai va db tai 1ap) va do
chinh xac (46 thu héi).

A.3.2 Do chum giiva cac ngay: hé sé bién thién cla dé lap lai

Cv, : Hé sb bién thién clia d¢ Iap lai gitra cac két qua thu dwoc d@6i voi mét mau nhét dinh vao hai ngay
khac nhau. Cy, Trung binh: Cy, trung binh dbi véi tt ca cac mau dwoc phan tich bdi mét phong thir
nghiém. Cy, tong thé : Cy,, trung binh clia tAt ca cdc mau va cac phong thir nghiém. Bang A.2 (tir Tai liéu
tham khdo [5]) cho thdy réng Cy, tdng thé gilra cac két qua thu dwec vao hai ngay khac nhau dao déng
trong khodng tir 7,7 % dén 37,4 % ddi voi cac phong thir nghiém khéc nhau. Cy,, tdng thé ddi voi tat ca
bén phong thir nghiém 1a 16,4 %
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A.3.3 Dé chum giira cac phong thiv nghiém: hé sé bién thién ctia do tai lap

Cvr: Hé 8 bién thién clia 40 tai 1ap gilra cac két qua thu dwoc clia cac phong thi nghiém khéac nhau ddi
v&i mot mau (trung binh clia 2 ngay). Cyx tong thé: Cyr trung binh cho tit ca cac phdng thlr nghiém va
cac mAu. Bang A.3 (tir Tai liéu tham khao [5]) cho thiy Cyr gitra cac két qua thu dugc trong bén phong
thtr nghiém khac nhau dao déng trong khodng tlr 7,4 % dén 37,6 % dbi voi cac mau khac nhau.
Cvr tong thé cho tat ca cac mau la 18,6 %.

Bang A.3 - Két qua vé d§ chum giira cac phong thir nghiém (hé sb bién thién cta do tai 1ap)
tir bén phong thir nghiém va cac mive Vtg do dwoc

A.3.4 Do thu hdiva do chéch

D thu hdi dwoc xac dinh bang céng thire sau:

va do tréch xac dinh bang Céng thirc:

22

APy 100

Ps

pS_()Ol_no2)x100

Ps

Trung binh1 | Trungbinh1 | Trung binh 1 Trung binh 1 | Trungbinh |  CV.R
Ma dén2ngay, | dén2ngdy, | dén2ngay, dén 2ngdy, | phong thir |PhONg thir
phong thir Phongthtr | Phong thir Phong thv | ‘nghiém1 | Nghiem 1
nghiém 1 nghiém 2 nghiém 3 nghigm 4 dén 4 dén4
ng/mL ng/mL ng/mL ng/mL ng/mL e
PJ _a . — — — -
PQ 04 03 04 0,5 04 18,5
PB 2,0 15 2,1 1,6 1,8 18,7
PS 10,3 94 12,7 9,1 10,4 16,3
WJ — — - — 1,0 —
waQ 03 02 . e 03 15,0
WB 1,5 1,2 11 1,7 13 17,7
WS 7.7 77 64 6,3 7,0 12,3
BJ — —_— — — —_— —_
BQ 04 03 0.4 - 04 15,6
BB 2,0 18 2,1 — 1,9 74
BS 10,7 10,8 12,0 8,1 10,4 21,0
PM 1086 1021 1383 1569 1260 37,6
PA 46 548 38 939 56 852 — 47 446 20,0
PR 4412 117 4229 310 5195 092 3935 890 4515 561 12,6
WM 7.9 = — — 7.9 —
WA 24,7 19,7 - - 222 28,7
WR 493102 603 104 548 166 409 530 528 325 20,6
Téng thd Cy R 18,6
— Di¥ liéu khong thé thu dwec cho cac méu nay (xem Bang A.2).
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Trong doé:

p, landng dd do dwgc trong mAu thém chuan;
P, landng d6 do dwoc trong mau khong thém chudn;
p, landng dd theo ly thuyét.

Céc két qua trong Bang A.4 (xem Tai liéu tham khao [5]) cho thdy da thu hdi va dd chéch thay ddi doi
ch(t theo ca loai mau va ndng @6 thém chuln véi do thu hdi tdng thé 14 69,4 %.

Bang A.4 - Cac mirc Vtg do dwoec (trung binh clia bén phong thir nghiém),
@ thu hdi va d chéch tir phan tich mau thém chuén

Loai mu wa | Nongaothuyét | GIUSEOLUL | gan Elh:hﬁ:;l:h}r
ng/mL nghiém nghiém
ng/mL %
PJ 0 - _
S PQ 05 0,4 748
PB 2,5 1,8 73,3
PS 12,5 10,4 83,0
wWJ 0 1,0 -
WBH wa 0,5 0,3 517
wWB 2,5 1,3 52,3
S 12,5 7,0 56,1
BJ 0 - _
Bém BQ 0,5 0,4 72,7
BB 2,5 1,9 77,7
BS 12,5 10,4 83,2
Do thu hdi tdng thé 69,4
D6 chéch ~30,6
—: Dir liéu khéng thé thu dwoc cho cac mau nay (xem Bang A.2).

23



TCVN 13915-3:2023
Thw muc tai liéu tham khao

[1] Arukwe A., Gokseyr A., Xenabiotics, xenoestrogens and reproduction disturbances in fish. Sarsia.
1998, 83 pp. 225-241

[2] Arukwe A., Goksgyr A., Eggshell and egg yolk proteins in fish: hepatic proteins for the next
generation: oogenetic, population, and evolutionary implications of endocrine disruption. Comp.
Hepatol. 2003, 2 p. 4

[3] Brion F., Nilsen B.M., Eidem J.K., Goksayr A., Porcher J.M., Development and validation of an
enzyme-linked immunosorbent assay to measure vitellogenin in the zebrafish (Danio rerio).
Environ. Toxicol. Chem, 2002, 21 pp. 1698-1708

[4] Copeland P.A., Thomas P., The measurement of plasma vitellogenin levels in a marine teleost, the
spotted seatrout (Cynoscion nebulosus) by homologous radioimmunoassay. Comp. Biochem.
Physiol. B. 1888, 91 pp. 17-23

[6] EDEM J.K., KLEIVDAL H., GOKS@YR A. Single-laboratory validation of a homologous ELISA to
quantify vitellogenin in the fathead minnow (Pimephales promelas). Report, Biosense Laboratories
AS 2005, Available (viewed 2013-03-01) at: http://www.biosense.com/docs/fhmsinglelab.pdf

[6] Eidem J.K., Kleivdal H., Kroll K., Denslow N., Van Aerle R., Tyler C. et al., Development and
validation of a direct homologous quantitative sandwich ELISA for fathead minnow (Pimephales
promelas) vitellogenin. Aquat. Toxicol. 2006, 78 pp. 202-206

[7]1 EiDEM J.K., KLEIVDAL H., GOKS@YR A. Inter-laboratory validation of a homologous ELISA to quantify
vitellogenin in the fathead minnow (Pimephales promelas). Biosense Laboratories AS, report.
Available (viewed 2013-03-01) at: http://www.biosense.com/docs/fhminterlab. pdf

[8] Fenske M., Van Aerle R., Brack S., Tyler C.R., Segner H., Development and validation of a
homologous ~ zebrafish  (Danio  rerio Hamilton-Buchanan)  vitellogenin  enzyme-linked
immunosorbent assay (ELISA) and its application for studies on estrogenic chemicals. Comp.
Biochem. Physiol. C: Toxicol. Pharmacol. 2001, 129 pp. 217-232

[9] Finn R.N., Kristoffersen B.M., Vertebrate vitellogenin gene duplication in relation to the “3r
hypothesis”: correlation to the pelagic egg and the oceanic radiation of teleosts. PLoS ONE. 2007,
2 p. e169. DOI: {no rendering defined for element: pub-id ] 10.1371/journal.pone.0000168

[10] Hiramatsu N., Matsubara T., Fujita T., Sullivan C.V., Hara A., Multiple piscine vitellogenins:
biomarkers of fish exposure to estrogenic endocrine disruptors in aquatic environments. Mar. Biol.
2006, 149 pp. 35-47

[11] IUPAC  ANALYTICAL CHEMISTRY DIVISION. Compendium of analytical nomenclature (JUPAC
"Orange Book"), INCZEDY, J., LENGYEL, T. URE, A.M., editors, 3rd edition. Oxford: Blackwell Science,
1898. Available (viewed 2013-03-01) at: http:/Aww.iupac.orgfindex.php?id=948tx wigbe pi1[bookid=72

[12] Holbech H., Andersen L., Petersen G.I., Korsgaard B., Pedersen K.L., Bjerregaard P., Development
of an ELISA for vitellogenin in whole body homogenate of zebrafish (Danio rerio). Comp. Biochem.
Physiol. Part Toxicol. Pharmacol. 2001, 130 pp. 119-131

[13] Hutchinson T.H., Ankley G.T., Segner H., Tyler C.R., Screening and testing for endocrine disruption
in fish-biomarkers as “signposts,” not “traffic lights,” in risk assessment. Environ. Health Perspect.
2008, 114 (Suppl 1) pp. 106-114

[14] Jobling S., Nolan M., Tyler C.R., Brighty G., Sumpter J.P., Widespread sexual disruption in wild
fish. Environ. Sci. Technol, 1998, 32 pp. 2498-2506

24



TCVN 13915-3:2023

[15] Johnsen H.K., Tveiten H., Willassen N.P., Arnesen A.M., Arctic charr (Salvelinus alpinus)
vitellogenin: development and validation of an enzyme-linked immunosorbent assay. Comp.
Biochem. Physiol. B Biochem. Mal. Biol. 1999, 124 pp. 355362

[16] Kime D., The effects of pollution on repreduction in fish. Rev. Fish Biel. Fish. 1995, 5 pp. 52-96

[17} Lomax D.P., Roubal W.T., Moore J.D., Johnson L.L., An enzyme-linked immunosorbent assay
(ELISA) for measuring vitellogenin in English sole (Fleuronectes vetulus). development, validation
and cross-reactivity with other pleuronectids. Comp. Biochem. Physiol. B Biochem. Mol. Biol. 1998,
121 pp. 425-436

[18] Mommsen P., Walsh P., Vitellogenesis and oocyte assembly. Fish Physiol. 1988, 11A pp. 347-406

[19] Mourot B., Le Bail P.Y., Enzyme-linked immunosorbent assay (ELISA) for rainbow trout
(Oncorhynchus mykiss) vitellogenin. J. Immuncassay. 1995, 16 pp. 365-377

[20] Navas J.M., Segner H., Vitellogenin synthesis in primary cultures of fish liver cells as endpoint for in
vitro screening of the (anti)estrogenic activity of chemical substances. Aquat. Toxicol. 2006, 80
pp. 1-22

[21] Nilsen B.M., Berg K., Eidem J.K., Kristiansen S.1., Brion F., Porcher J.M. et al., Development of
quantitative vitellogenin-ELISAs for fish test species used in endocrine disruptor screening. Anal.
Bioanal. Chem. 2004, 378 pp. 621-633

[22] Parks L.G., Cheek A.O., Denslow N.D., Heppell S.A., Mclachlan J.A., Leblanc G.A. et al., Fathead
minnow (Pimephales promelas) vitellogenin: purification, characterization and quantitative
immunoassay for the detection of estrogenic compounds. Comp. Biochem. Physiol. C Pharmacol.
Toxicol. Endocrinol. 1999, 123 pp. 113-125

[23) Purdom C.E., Hardiman P.A., Bye V.J., Eno N.C., Tyler C.R., Sumpter J.P., Estrogenic effects of
effluents from sewage treatment works. Chem. Ecol. 1994, 8 pp. 275-285

[24] Schultz |.R., Omer G., Merdink J.L., Skilman A., Dose-response relationships and
pharmacokinetics of vitellogenin in rainbow trout after intravascular administration of 17-alpha-
ethynylestradiol. Aquat. Toxicol. 2001, 51 pp. 305-318

[25]) Sherry J., Gamble A., Fielden M., Hodson P., Burnison B., Solomon K., An ELISA for brown trout
(Salmo trutta) vitellogenin and its use in bioassays for environmental estrogens. Sci. Total Environ.
1999, 225 pp. 13-31

[26] Sumpter J., Jobling S., Vitellogenesis as a biomarker for estrogenic contaminants of the aquatic
environment. Environ. Health Perspect. 1995, 103 pp. 173-178

[27) Tatarazako N., Koshic M., Hori H., Morita M., Iguchi T., Validation of an enzyme-linked
immunoscrbent assay method for vitellogenin in the medaka (Oryzias latipes). J. Health Sci. 2004,
50 pp. 301-308

[28] Thorpe K.L., Hutchinson T.H., Hetheridge M.J., Sumpter J.P., Tyler C.R., Development of an in
vivo screening assay for estrogenic chemicals using juvenile rainbow trout (Oncorhynchus mykiss).
Environ. Toxicol. Chem. 2000, 19 pp. 2812-2820

[29] Tyler C.R., Sumpter J.P., The development of a radicimmunoassay for carp, Cyprinus carpio,
vitellogenin. Fish Physiol. Biochem. 1990, 8 pp. 129-140

[30] Tyler C.R., Sumpter J.P., The purification and partial characterization of carp, Cyprinus carpio,
vitellogenin. Fish Physiol. Biochem. 1990, 8 pp. 111-120

[31] Tyler C.R.,, Van Aerle R., Hutchinson T.H., Maddix S., Trip H., Anin vivo testing system for
endocrine disruptors in fish early life stages using induction of vitellogenin. Environ. Toxicol. Chem.
1999, 18 pp. 337347

25



TCVN 13915-3:2023

[32] Tyler C.R., Van Aerle R., Nilsen M.V., Blackwell R., Maddix S., Nilsen B.M. et al., Monoclonal antibody
enzyme-linked immunosorbent assay to quantify vitellogenin for studies on environmental estrogens in
the rainbow trout (Oncorhynchus mykiss). Environ. Toxicol. Chem. 2002, 21 pp. 47-54

[33] http://www.biosense.com/docs/FHM_(2005.1).pdf. Available (viewed 2013-03-01)
at: http://www.biosense.com/docs/FHM_(2005.1).pdf

26



	13915-3_2023_1
	13915-3_2023_2
	13915-3_2023_3
	13915-3_2023_4
	13915-3_2023_5
	13915-3_2023_6
	13915-3_2023_7
	13915-3_2023_8
	13915-3_2023_9
	13915-3_2023_10
	13915-3_2023_11
	13915-3_2023_12
	13915-3_2023_13
	13915-3_2023_14
	13915-3_2023_15
	13915-3_2023_16
	13915-3_2023_17
	13915-3_2023_18
	13915-3_2023_19
	13915-3_2023_20
	13915-3_2023_21
	13915-3_2023_22
	13915-3_2023_23
	13915-3_2023_24
	13915-3_2023_25

