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Abstract: A liquid chromatography-electrospray ionization tandem mass spectrometry in a positive
mode (LC-ESI-MS/MS) was developed to determine simultaneously the levels of cortisol and
testosterone in rat serum. The MRM (Multiple Reaction Monitoring) was used to optimize ion
precursor, fragmentor voltage, ion product, and collision energy. Analytical samples were treated
by solid-phase extraction with Bond Elut C18 cartridge. The method was validated according to
FDA guidance for bioanalytical method validation. The results indicated that this method showed a
wide linearity range (0.1-100 ng/mL for cortisol and 0.025-100 ng/mL for testosterone), good
linearity (r?> > 0.999), low limit of quantification (LLOQ values of cortisol and testosterone were 0.1
ng/mL and 0.025 ng/mL, respectively), good recovery (90.4% - 108.0%), suitable repeatability (CV
values were in the range of 2.7% - 14.8%), good stability in different conditions. The validated
method was applied to quantify cortisol and testosterone levels in several rat blood samples.
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Dinh luong déng thoi cortisol va testosterone
trong huyét thanh chudt bang sac ky long hi¢u nang cao
ghép noi dau do khoi pho
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Tém tat: Phuong phap sic ky 1ong hiéu ning cao ghep nbi dau do khdi phd véi ché do ion hoa phun
dién tu duong (LC-ESI-MS/MS) dugc phat trién dé dinh luong dong thoi cortisol va testosterone
trong huyét thanh chudt. Ché d6 MRM (Multiple Reaction Monitoring) duoc str dung dé téi wu: m/z
ion me, thé phan manh, m/z ion con va ning luong ban pha tao ion. Cac mau phan tich duoc xir Iy
bang phuwong phép chiét xuat pha rén véi cot Bond Elut C18. Phuong phap phan tich dugc thim
dinh theo huéng dan phan tich thudc trong dich sinh hoc cia FDA. Két qua cho thiy phuong phap
phan tich c6 khoang dinh lugng rong (0,1— 100 ng/mL d6i véi cortisol va 0,025 — 100 ng/mL d6i
V6i testosterone), tinh tuyén tinh tét (12 > 0,999), gi6i han dinh luong thip (LLOQ cua cortisol va
testosterone 1an luot 1 0,1 ng/mL va 0,025 ng/mL), d6 thu hdi cao (90,4% - 108,0%), dam bao do
lap lai (voi CV tr 2,7% - 14,8%), mau 6n dinh trong cac diéu kién khac nhau. Phuong phap phan
tich da duoc ung dung dé dinh luong ndng do cortisol va testosterone trong mot s6 mau mau chudt

thi nghiém.

Twe khoa: LC-ESI-MS/MS, cortisol, testosterone, huyét thanh chudt, chiét xudt pha rin.

1. Mé dau

Hormone steroid dong vai tr0 quan trong
trong viéc kiém soat cac hanh vi va su phat trién
0 dong vat. Vi du, glucocorticoid giup tich liy
nang luong du trit va dap tng thich nghi véi cac
yéu tb cing thang do moi trudng va xi hoi gy
ra. Androgen, chiang han nhu testosterone,
hormone sinh duc nam thac dy san xuat tinh
trung, phat trién dic diém sinh duc va canh tranh
sinh san nam. Sy thay d6i ndng d6 hormone
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testosterone va cortisol ¢6 lién quan t6i mot s6
bénh 1y nhu sy gia hoa, stress,... [1]. C6 rat nhiéu
phuong phap dinh lugng hormone steroid nhur
xét nghiém mién dich (IAs), xét nghiém hap thu
mién dich lién két voi enzyme (ELISA). Tuy
nhién, cac ky thuat nay c6 mét s6 nhuge diém
nhu: ¢6 phan tng chéo vai cac chit phén tich
tuong tu, vin dé tidu chuan hoa giira cac phong
thi nghiém va cac vin dé vé do nhay [2-4]. Céc
nha khoa hoc chi ra rfmg, néu chi xét vé mat hiéu
suit, mot sd k¥ thuat mién dich c6 thé 1a t6i wu,
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nhung xét vé tong thé, phuong phap LC-MS/MS
dugc khuyén céo dé thay thé cho cac ky thuét
mién dich trong dinh lwong ndng do cac
hormone steroid [5], [6]. Hién nay, chua c6 cong
bb nao vé phuong phap dinh lugng testosterone
va cortisol trong huyét thanh chudt & Viét Nam
bang k§y thuat LC-MS/MS. Do viy, phuong phap
dinh lugng dong thoi hormone cortisol va
testosterone  trong huyét thanh chuot béng
phuong phap sac ky long hiéu nang cao ghép noi
dau do khéi pho duoc phat trién trong nghién ciru
nay. Viéc xay dung thanh céng phuong phap
phan tich cortisol va testosterone s& gitip chan
doan mot s6 bénh 1y lién quan t6i su thay doi
ndng do testosterone va cortisol trong mau dong
vat va con nguoi.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Dung moi, hoa chat va chét chudn

Chuan testosterone va cortisol (Steroid
Company, Hoa Ky > 98%), chuin noi
testosterone-*C;  va  cortisol-*Hs  (Otuka
Company, Nhat Ban > 98%).

Nudc tinh khiét, acetonitrile dat chuan tinh
khiét dung cho LC-MS. Methanol, acid formic,
ethyl acetat déu dat tiéu chuan tinh khiét phan tich.

2.2. Thiét bi va dung cu phan tich

Hé théng may sic ky 1ong hiéu ning cao két
nbi dau do khéi phd LC-MS/MS 6420 Triple
Quad (Agilent Technologies), can phéan tich
Sartorius QUINTIX224 — 1S (Ptic), may siéu am
Elmasonic SI00H (Ptrc), hé théng c¢6 quay ly
tdm CVE-3110 (Eyela, Nhat Ban), may ly tam
Biocen 22R (Tay Ban Nha), may ly tam
HSCEN-204 (MRC, Israel), may Vortex (IKA,
Drc), cot chiét xudt pha rin Bond Elut C18 3 mL
(Agilent Technologies) va cac dung cu khac: dng
nghi€m, binh dinh mirc, micropipet, dau con, coc
¢6 mo, 6ng dong c6 d6 chinh xac phu hop.

2.3. Poi twong nghién ciru

) Cécrmﬁu hl}yét thanh duoc thu thap tir chudt
cong trang, giong duc, chung Sprague-Dawley

khoé manh. Bdng vat thi nghiém duoc cung cép
boi Hoc vién Quan Y, Viét Nam.

2.4. Phuong phdp nghién cuu

2.4.1. Quy trinh phéan tich

Diéu kién sac ky: Cot Poroshell C18 2,7um;
2,1x100 mm, nhiét do cdt: 50 °C. Pha dong:
0,1% acid formic (A) va acetonitrile (B), ché do
gradient nhu sau: 0-2 phut (50 - 55% B), 2-3 phut
(55 - 75% B), 3-3,8 phut (75 - 95% B), 3,8-4,5
phat (95 - 100% B), 4,5-5,2 phat (100% B), 5,2-
5,21 phut (100 - 35% B), 5,21-6,5 phut (35% B),
6,5-8 phit (35 - 50% B). Téc do dong: 0,5
mL/phat. Thé tich tiém mau: 10 pL.

Diéu kién khdi phd: Ngudn ion ESI: ion hoa
tia dién (+). Thé ion hoa: 4000 V. Ap suit khi
phun: 30 psi. Toc d6 dong khi nito: 11 L/phut.
Nhiét d6 ngudn: 300 °C. Ché d6 chay: MRM
(Multiple Reaction Monitoring).

2.4.2. Phuong phdp thu thdp mdu huyét
thanh chugt

Chuot céng tring, giéng duc, chang
Sprague-Dawley khoé¢ manh dugc lay mau tinh
mach dui vao dng chdng dong chira EDTA, ly
tam lanh & 5 °C véi toc do 18000 vong/phiit, 1ay
phan chat 16ng bén trén thu dugc mau huyét thanh
chudt, bao quan ¢ -70 °C cho t6i khi phén tich.

2.4.3. Quy trinh xir Iy mdu

Tham khao cac tai liéu [7-9], phuong phap
xtr Iy mau nhu sau: 0,2 ml huyét thanh chudt da
dugc ra dong & nhiét do phong hoac dung dich
chuan duge thém 0,1 ml hon hop chuan ndi
testosterone-13Cs va cortisol-?Hs déu c6 nong do
10 ng/ml, 0,1 mL methanol, 1 mL nudc tinh
khiét va 2,5 ml ethyl acetat, vortex khoang 1
phdt, ly tm ¢ téc do 3000 vong/phut trong 5
phut, 1dy phan dich trén, c6 quay ly tdm chan
khong & 40 °C tdi can. Can duge hoa tan trong
0,5 mL. methanol, 2 mL nudc, vortex khoang 1
phut. Dich dugc nap vao cot chiét xut pha rin
Bond Elut C18 da duogc hoat héa bdi 3 ml
methanol va 3 ml nudc tinh khiét, rira giai loai
tap bang 3 mL hdn hop methanol/nude tinh khiét
(30:70), sau do rira giai thu lay dich phan tich
bang 1,5 mL hdn hop acetonitrile/nuéc tinh khiét
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(80:20). Dich rira giai dugc c6 quay ly tdm chan
khong & 60 °C téi cin, thém 0,1 mL hdn hop
acetonitrile/nude  tinh khiét/acid ~ formic
(60:40:1), ly tam & toc do 3000 vong/phut trong
5 phut. Dich dugc chuyen vao 6ng insert 100 uL
r0i tiém vao hé théng LC-ESI-MS/MS.

2.4.4. Tham dinh phwong phdp phan tich

Tién hanh tham dinh phwong phap dua theo
hudng dan vé phan tich thude trong dich sinh hoc
ciia FDA [10] vé khoang dinh luong va tinh
tuyén tinh; d6 dic hiéu, chon loc; gidi han dinh
lwong; d6 thu hoi va d6 lap lai; do 6n dinh.

Khodng dinh lwong va tinh tuyén tinh

0,1 ml hdn hop chuén ndi testosterone-*Cs
va cortisol-2H, déu c6 néng d6 10 ng/ml trong
methanol duoc thém vao lan luot 0,1 mL céc
dung dich chuan testosterone (néng do 100,
10, 5, 1, 0,25 va 0,025 ng/mL) va dung dich
chuan cortisol (nong do 100, 10, 5, 1, va 0,1
ng/mL) thém 1 mL nudc tinh khiét va 2,5 mL
ethyl acetat, vortex khoang 1 phut, ly tim & toc
d6 3000 vong/phit trong 5 phut, 1dy phan dich
trén, c6 quay ly tim chan khong & 40 °C t6i can.
Sau d6 mau dugc xir 1y va tiém vao hé théng LC-
MS/MS nhu mo ta trong myc 2.4.3.

Xac dinh sy twong quan gitra ndng do (x) voi
ty 1¢ dién tich pic gitra chuan va chuan ndi (y)
bang phuong phap héi quy tuyén tinh, sir dung
hé so ty trong (1/x).

Do dac hiéu, do chon loc

Cac mau huyét thanh chuét (0,2 mL, 0,3 mL,
0,4 mL 0,4 mL duoc thém mot luong da biét
ndng do testosterone va cortisol) dwgc thém 0,1
mL hdn hop chuin ndi testosterone-3C; va
cortisol-?Hs déu c6 nong do 10 ng/mL. Cac miu
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sau d6 dugc xur Iy nhu mo ta trong muc 2.4.3. Su
tuong quan tuyén tinh gitra thé tich huyét twong
va nong do testosterone va cortisol duoc xac
dinh. Bén canh do6, tinh toan ty 1¢ thu hoi hoat
chat ciia mau thir thém chuén dong thoi so sanh
thoi gian luu cua cac chit can phan tich trong
mau thir véi mau chuan.

Gioi han dinh luvong dudi

Tién hanh x4c dinh gi6i han dinh luong dudi
(LLOQ) ctia phuong phap bang cach pha loing
néng dd cac chuén testosterone va cortisol, sau
d6 xur Iy mau twong ty nhu muc 2.4.3. LLOQ cua
phuong phép 1a nong d6 c6 6 dung nam trong
khoang tir 80% - 120% v&i hé sb bién thién (CV)
ctia d6 lap lai < 20% va gié tri tin hiéu/nhiéu dudng
nén (S/N) it nhat phai 16n hon hoic bang 5.

D6 thu héi va do lap lai

Pé xac dinh d6 thu hoi, d6 lap lai trong ngay
va khac ngay, 0,2 mL huyét thanh chudt duoc
thém vao 0,1 mL cac dung dich chuan
testosterone va cortisol da biét néng do (LLOQ,
LQC, MQC, HQC) va 0,1 mL hon hop chuan noi
testosterone-13Cs va cortisol-2H, déu c6 ndng do
10 ng/mL. Sau d6 miu dugc xir Iy twong tw nhu
trong muc 2.4.3. Ty 1& thu hoi chét cin phan tich
ctia cac mau va gia tri CV dugc xac dinh.

Pé on dinh

Nghién ctru d6 on dinh cua testosterone va
cortisol trong mau huyét thanh ¢ cac diéu kién
sau: -70 °C & trong 1 thang, diéu kién thuong
trong 12 gio va 3 chu ky dong - rd dong. Mau
dugc xtr Iy nhu mé ta trong muc 2.4.3. Do 6n
dinh duoc danh gia bang cach so sanh ndng do
testosterone va cortisol trong mau huyét thanh
sau thoi gian bao quan so v6i thoi diém ban dau.

Bang 1. Mot sb thong s& MS cho chét phan tich

Chét phan tich m/z ion me Thé phan manh (V) m/z ion con Nan%;g?gr? 82/1;] pha
Cortisol 363,22 130 121,2 26
Cortisol->Hy 367,30 130 122,2 26
Testosterone 289,22 125 97,0 26
Testosterone-1Cs 292,30 125 100,1 26
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Bang 2. Khoang dinh lugng va tinh tuyén tinh cua cortisol va testosterone

X, 1A . L X A Binh phuong h¢ so0
Chat phéan tich Khoang tuyén tinh (ng/mL) Phuong trinh hoi quy tong quan (r2)
Cortisol 0,1-100 y = 0,6896x + 0,3888 0,9997
Testosterone 0,025 - 100 y = 0,0859x + 0,0187 0,9999

3. Két qua nghién ctru va ban luin
3.1. T6i wu héa diéu kién khoi phé

Ché do MRM dugc sir dung dé t6i wu mot sd
thong so MS cho testosterone va cortisol. Két
qua dugc trinh bay ¢ Bang 1.

3.2. Tham dinh phwong phép phan tich

3.2.1. Khodng dinh heong va tinh tuyén tinh

Két qua xac dinh mdi twong quan tuyén tinh
giita néng d6 (x) véi ty 1¢ dién tich pic giita
chuan va chuén néi (y) duge trinh bay nhu trong
Bang 2.

Két qua cho thdy trong khoang ndng do tir
0,1 ng/mL dén 100 ng/mL ddi véi cortisol va tir
0,025 ng/mL dén 100 ng/mL ddi vi testosterone
¢6 su twong quan tuyén tinh giita ndng do chat
can phan tich (x) voi ty 18 dién tich pic gitra
chuan va chuén néi (y) véi binh phuong hé sd
twong quan 12 > 0,999.

3.2.2. B¢ dac hiéu, doé chon loc

Trén sic ky dd cho thdy thoi gian luu cua
cortisol va testosterone trong mau thir tring voi
thoi gian luu cia cortisol va testosterone trong mau

chuan. Khi thém chudn vao cac miu thir thi dién
tich pic cua cortisol va testosterone déu tang 1én.

Két qua Bang 4 cho thdy c6 su twong quan
tuyén tinh giita thé tich huyét thanh v&i ham
luong cortisol va testosterone trong mau huyét
thanh voi binh phuwong hé sé twong quan 12 >
0,995. B0 thu hoi cua cortisol va testosterone
déu nam trong khoang 85-115%. Nhu vy
phuong phap c6 do dac hi€u va chon loc ddi véi
hai chat can phan tich.
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Hinh 1. Sic ky d6 HPLC ciia mAu phan tich. A: Mau
chuan hon hop gom cortisol va testosterone nong do
1 ng/ml. B: MAu thir huyét thanh chudt.

Bang 3. Nong d¢ cortisol va testosterone trong cac mau huyét thanh chuot

. Thé tich B CorFisoI . S Testosterone .
Mau (mL) Thém vao Ham Do thu hoi Thém vao Ham lwgng | DO thu hoi
(ng) lugng (ng) (%) (ng) (ng) (%)
0,2 0 0,046 0 0,724
Huyét 0,3 0 0,067 0 1,060
thanh 0,4 0 0,089 0 1,435
0,4 0,05 0,135 92,0 1 2,359 92,4

Bang 4. Mdi twong quan tuyén tinh giira thé tich huyét thanh véi ham lugng cortisol va testosterone

Chat phén tich Phuong trinh hoi quy Binh phuong hé so tuong quan (1?)
Cortisol y = 0,235x — 0,0045 0,9986
Testosterone y = 3,5655x + 0,0065 0,9990
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Hinh 2. Séc ky d6 cac mau phan tich.
A-1: Chuan néi cortisol-2Hs 10 ng/mL; A-2: Cortisol chuin 0,2 ng/mL; A-3: Cortisol trong mau huyét thanh
chudt; A-4: Mau huyét thanh chuét thém chuén cortisol 0,2 ng/mL; B-1: Chuan noi testosterone-3C3 10 ng/mL;
B-2: Testosterone chuan 2 ng/mL; B-3: Testosterone trong mau huyét thanh chuot; B-4: Mau huyét thanh chuot
thém chuan testosterone 2 ng/mL.
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Hinh 3. LLOQ cua cortisol (0,1 ng/mL) va
testosterone (0,025 ng/mL).

3.2.3. Gioi han dinh luwong dwoi (LLOQ)

Phan tich cic mau chuan cortisol ¢6 ndng do
0,1 ng/mL va testosterone co néng do 0,025
ng/mL. Két qua thé hién nhu trong Hinh 3 va
Bang 5.

Két qua Bang 5 cho thiy cac mau cortisol 0,1
ng/mL va testosterone 0,025 ng/mL déu c6 ty s6
S/N 16n hon 5, ty 1& phan trim giita ndng do
cortisol va testosterone xac dinh dugc tr duong
chuén so véi ndng d6 thuc c6 trong mau phan
tich (ty 1 phuc hdi) déu nam trong khoang tir 80
—120% va gia tri CV nho hon 15%, dap ting yéu
cdu vé thdm dinh LLOQ trong phan tich dich
sinh hoc theo hudng dan cia FDA. Nhu vay
LLOQ cua cortisol va testosterone lan lugt tuong
ung 1a 0,1 ng/mL va 0,025 ng/mL.
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Bang 5. Két qua xac dinh gia tri LLOQ cua cortisol va testosterone
Cortisol Testosterone
LLOQ Nong do thue | Tylé¢phuc | Tysé | LLOQ Nong do thuc Ty 1¢ phuc :g’
(ng) nghiém (ng/mL) hoi (%) SIN (ng) nghiém (ng/mL) hoi (%) S/N
0,1 0,102 102,0 >5 0,025 0,022 88,0 >5
0,1 0,093 93,0 >5 0,025 0,023 92,0 >5
0,1 0,088 88,0 >5 0,025 0,022 88,0 >5
0,1 0,096 96,0 >5 0,025 0,025 100,0 >5
0,1 0,092 92,0 >5 0,025 0,024 96,0 >5
0,1 0,097 97,0 >5 0,025 0,023 92,0 >5
Trung binh (%) 94,7 Trung binh (%) 92,7
CV (%) 4,80 CV (%) 4,68
Bang 6. Do thu hdi va do 13p lai cua phuong phap
Dung Cortisol Testosterone
dich Nong do i Nong do i Do
thém~ dung dich | Nongdotimlai | Dothu | CV | dungdich Nong d6 tim thu CcVv
vao mau | thém vao (ng/mL) hoi (%) | (%) | thémvao lai (ng/mL) hoi (%)
thir (ng/mL) (ng/mL) (%)
Trong ngay (n=>5)
LLOQ 0,1 0,093+0,006 93,0 6,5 0,025 0,027+0,004 | 108,0 | 14,8
LQC 0,5 0,483+0,047 96,6 9,7 0,2 0,186+ 0,011 | 93,0 59
MQC 20 20,754+1,432 103,8 6,9 20 19,754+1,276 | 98,8 6,5
HQC 80 78,652+3,472 98,3 4.4 80 77,965+2,863 | 97,5 3,7
Khac ngay (n=5)
LLOQ 0,1 0,113+ 0,008 113,0 7,1 0,025 0,023+0,003 92,0 13,0
LQC 0,5 0,452+0,051 90,4 11,3 0,2 0,213+0,017 | 106,5 8,0
MQC 20 18,864+1,285 94,3 6,8 20 20,853+1,654 | 104,3 79
HQC 80 79,652+2,651 99,6 3,3 80 78,851+2,162 | 98,6 2,7
Bang 7. Do 6n dinh cua cortisol va testosterone trong cac diéu kién khac nhau
x o o Chu ky dong - rd Do 6n dinh (%)
Mau Nhict do Thoi gian doéng Cortisol Testosterone
z Phong 12 gio - 95,6 + 8,3 102,3+7,5
Pyt (t:ig;‘ 70°C 1 thang : 972251 95.0 % 8,9
j - - 3 93,9+49 97,2+6,2

3.2.4. B$ thu hoi va do Idp lai
Két qua Bang 6 cho thiy phuong phap c6 do
thu hdi tai LLOQ, LQC, MQC, HQC dat trong
khoang tir 85% dén 115% va d6 lap lai c6 gié tri
CV < 15%. Két qua nay cho thay phuong phap
phan tich dong thoi cortisol va testosterone trong

huyét thanh chuot dat yéu cau theo huéng dan
cua FDA vé d6 thu hoi va do lap lai.
3.2.5. Bj on dinh
Két qua Bang 7 cho thay cortisol va
testosterone trong huyét thanh 6n dinh ¢ cac
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diéu kién: didu kién thuong trong 12 gio, & - 70
°C trong 1 thang va sau 3 chu ky dong - ra dong.

3.3. Ung dung phén tich mét s6 mdu huyét
thanh chuot

Ung dung phuong phap dinh luong dong
thoi cortisol va testosterone trong huyét thanh
chugt khoe manh bang phuong phap LC-ESI-
MS/MS vao phan tich nong d6 cac chat nay trong
mot s6 mau huyét thanh chudt. Mau huyét thanh

chuot khoe manh duoC xtr Iy nhu md ta trong
muc 2.4.3. Két qua nhu trong Bang 8.

Bang 8. Nong do cortisol va testosterone trong
huyét thanh chuot

Hormone S6 lugng miu | Nong d6 (ng/mL)
Cortisol 10 0,253 £ 0,128
Testosterone 10 3,864 + 2,125

Bang 9. Nong do cortisol va testosterone trong mét sé dich sinh hoc khac nhau

Péi twong Dich sinh Nbng db cortisol Nong do testosterone TLTK
hoc (ng/ml) (ng/ml)
Chudt cong Méu 0,52 - [11]
Chudt cong duc Mau - 0,6-138 [12]
Tré em Méau 5,5 - 286 0,03-1,64 [13]
Tré em gai Mau - 0,03-0,21 [14]
Tré em trai Mau - 0,03 -1,64 [14]
Ngudi lon Méau 5,5 - 286 - [13]
Nam gidi truong thanh Mau - 3,4-6,0 [15]
Nt gidi trudng thanh Méau - 0,62 - 0,66 [15]
Nguoi 1on Nuédce bot 2,2-273 - [16]
Nam gidi truong thanh Nudc bot - 0,065 [17]
Nam gidi trudng thanh Nudc tiéu - 0,04 - 65,0 [18]

Két qua tir Bang 8 cho thay ndng do cortisol
va testosterone trong mau chudt khoée manh
twong ung 1a 0,253 ng/ml va 3,864 ng/ml. Bang
9 cho thiy ndng dd cortisol va testosterone trong
cac dich sinh hoc khac nhau nhu mau, nudc bot
va nudc tiéu ¢ chudt va nguoi trong cac nghién
ctru trude déu cao hon so voi gidi han dinh lugng
dudi (LLOQ) cua cortisol va testosterone, Do do
phuong phap nay c6 thé ung dung dé dinh luong
dong thoi cortisol va testosterone trong mot s6
dich sinh hoc & nguoi nham phat hién hoac
chuin doan mot s6 bénh c6 lién quan téi su thay
d6i nong do hormone trong co thé.

4. Két luan
Nghién ctru da xay dung dugc phuong phap

sdc ki 1ong khoi pho (LC-ESI-MS/MS) dé dinh
luwgong dong thoi 2 hormone steroid la cortisol va

testosterone trong huyét thanh chu6t theo huéng
dan caa FDA. Phuong phap c6 d6 dic hiéu va
chon loc cao, gidi han dinh lugng thap (LLOQ
ctia cortisol va testosterone lan luot 13 0,1 ng/mL
va 0,025 ng/mL). Trong khoang dinh lugng
(0,1— 100 ng/mL dbi véi cortisol va 0,025 — 100
ng/mL dbi véi testosterone), phuong phap co
tinh tuyén tinh tot véi 2 > 0,999, d6 thu hdi cao
(90,4% - 108,0%), dam bao d¢ lap lai (CV trong
khoan 2,7% - 14,8%). Mau phan tich 6n dinh
trong cac diéu kién khac nhau. Sau khi xay dung
va thim dinh,  phuong phép da duoc img dung dé
dinh luong ndng do cortisol va testosterone trén
mdt sO mau mau chudt thi nghiém.

Lo1i cam on

Nghién ctu nay dugc tai trg bdi Pai hoc
Quoc gia Ha Noi thuoc dé tai cap PHQGHN
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“Nghién ctru anh hudng cua saponin chi Panax
dén nong do mot sO hormone trén dong vat thi
nghiém”, ma s6: QG.20.61.
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