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@ E: BE e msir i asE R B, (aflatoxin By, AFB))HL e FEGTAKINGR &, P eI & dh
) AFB,. 733k ibBR WML, ¥ AFB, 23005 4 I35 18 1 (bovine albumin, BSA)BIEA B G HLJi |
5534 51 (175 [ (ovalbumin, OVA)RIRHil & R I PT i, 8 fee /R, AHREmL G . 2430 A ik, IR AE
MK o s AR SE R R A AFB) BT REBUIA, JEIF AT HI TR AFB, & i . &R S m
HRE AR A 1:27 w, XK ISR 3G 55958 UL, R 13%, HHAh 2 Ffb A9 A W8 U
SRR S AL ARG AR X R IR ZE 5N 2.6%~3.6%F1 5.0%~8.0%; A5 (515 14 %] 89.82%~103.64%;
TR BRI R A B e BEE N 650 pg/mL, ARG R 156~5000 pg/mL, #:HBRH 100 pg/mL; LIAIFE]
7 H Y R TAURS A IUARE b F T AFB, 2R, £ zs o502k 9.756. 2.483 ., 3.995. 39.080 £ 7.831
pgkg. HEIR RGN SN AFB, BFEBEPUR, ZBUAACAT LU TG0 Sl S5 56 ik &, R
ISR I & BT AFB By BT IR 1A 4 125 PR A 0 4 45 2 it

KR WIS R By MU REPLIR; AR Ay BRI Sy I Bk

Preparation and application of aflatoxin B, detection kit

CAI Ru-Feng', XIANG Qian’, FENG Ya-Ting', LI Jia-Nan'"

(1. Life Science College, Jianghan University, Wuhan 430056, China;
2. Wuhan Cloud-Clone CORP, Wuhan 430056, China)

ABSTRACT: Objective To prepare a high-titer monoclonal antibody detection kit for aflatoxin B; (AFB;) and
rapidly and accurately detect AFB, in food. Methods By carbodiimide method, AFB; was conjugated with bovine
albumin (BSA) to form immune antigen, and with chicken ovalbumin (OVA) to prepare detection antigen. AFB,
monoclonal antibody was prepared by immunizing mice, cell fusion, screening of hybridoma cells, inducing ascites in
vivo, isolation and purification, and a kit for rapid detection of AFB, was developed. Results The prepared
monoclonal antibody had a titer of up to 1:27 w and showed weak cross-reactivity to Shentuqumycin, with a reaction
rate of 13%. No cross-reactivity was observed with the other 2 compounds. The relative standard deviation of the

intra- and inter-batch tests for the spiked samples was 2.6%-3.6% and 5.0%—8.0%, respectively. The recoveries were
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89.82%—103.64%. The detection sensitivity (median inhibitory concentration value) was 650 pg/mL, with a detection

range of 156-5000 pg/mL with the limit of detection of 100 pg/mL. When AFB, content was detected in corn flour

from different origins, the detection results were 9.756, 2.483, 3.995, 39.080 and 7.831 pg/kg. Conclusion This

research has prepared high-titer monoclonal antibodies against AFB;. These antibodies can not only be utilized for

the development of test kit detection experimental methods but also lay the foundation for the development of rapid

test strips based on AFB| monoclonal antibodies and the colloidal gold method.

KEY WORDS: aflatoxin B;; monoclonal antibodies; detection kit; enzyme-linked immunosorbent assay
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{1 % 7 % (aflatoxin, AFT) g R BT 1960 4, &
B 2 (dspergillusflavus) 13525 11 8 (Aspergillusparasiticus)
ARG, R AR R R — R R R,
YT, FEE R, XL A RN R I A R U,
o i R KD FE A A SRR R B, (aflatoxin
By, AFB)). By. Gi. Gy M, Fl M,, FEARZEH P#E&H
IR I PR R 48 A 2840 (5 5. 30!, L L AFB, 43R
BRI . fEHE R IFHTTIZAATE T R SR
FPUROR, FERE . FA . Tk, Ok AR R85,
LA TN £ 22 R I AR 2 s L Y AR P
2f] 2! (International Organization for Research on Cancer,
IARC)IAAE B 1 2K 8UE .

[ A T AFBy AN 7 125 32 EAU R R (i |
RO TS WO - BB R, AT AR
PR, XL EREA AL B A TR 2%, H
O N o] 2 X AL RO 85 B L R B AE N B I Tl MR A 3
SR, NSRS, REHT AFB, P, pr
LI H A Z 0 02 R G B 5 2% W% B 7k (enzyme-linked
immunosorbent assay, ELISA)#EATAG MUY, X b5 e 4 i
THUEGCASEL, X B g T Y ] A 2R B m, (B HAT
(49 ELISA FRHUIAM 288 i Ak, 50 1 AGri i % 0% 5
i,

AFB, 7 Fioh 312.274 Mr, FA S0 st i i
Rk, JE2pE, A F4E I3 12 A (bovine albumin,
BSA). B[ 17K 1 (ovalbumin, OVA), ZREILRGEHH N
2 AR B AR 1 18 He J5 A RE % 1L o BE HAT RO It
PESHAT G PR S8 TR, RIS #7 AR S I BT
AFB, FRACPERTRR E, B2 A4 O BB (1 3 P 1A
I R LA S PRI A 51N AFB, J5 A R 5 HUA S P
HRUD i SR A S TR PSR S LA R, DAE Ny
HEARY, PTLUKR L WEe S A S AFB, ™. JEF i,
AHIFFEANT & st ELRAT R R AFB) B s BESTIA,
IR TH R &SRR AFB, Ptk A5 &, & A
TAEE b 2 A A T A T R AR A ORI

1 RS

1.1 #MR5RF

A TR TRl BT, FORTER: M.

8 JHlE, IATE 20~25 g AYMEESERN AR Fh 56 % /N
(BALB/C) 8 H: i = s BRI A A FRA A .

1-3- — H 3 g & WO )3- & o W%
[1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, EDC], ;58
AR RATE AR . HE(ERER, i soA R
M ARAHA), W HE . NN-Z R H B %
(N, N-dimethylformamide, DMF)(4li% =99.5%, [EZ54EHfk24
BHRABRA A, 58 H IR 3 R £ (carboxymethoxylamine
hemihydrochloride, CMO)(£1iJ&>98.0%, Zs 5tk sl 1l k2l
£x%1); N-FHEBY FHEE IV (N-hydroxy succinimide, NHS)(4li
JE 98.0%, dbntE RBFHEA B Fl); 4- B S Sk e
(4-dimethylaminopyridine, DMAP)(Zli & 99.0%, b i1k Hi
IRAEARRHEE A F]); B2 PEG2000, DMEM K573
HAT 555536 PR CH/RBHEA PR A /), b s
fR4M(sodium dodecyl sulfate, SDS)(I g ) A= MRl b5z 473
FBRATE); BSA(4E =98%, iRl T A LRSI A
FROSED); MERES R[S SN 2000 pg/mL, VPEH% I HR1E
HA(R#E) RS A RA ],

12 UFE5E%

SMR16.1 4= [ e IR A A= i Bh 2 B s A
FRZAF]); BSD-150 fEIRIEFRAR (i By AE ) A3 Ik
A BRIl ); TGL16 fo i B O WL WD e 2 AU R4 BR A ));
UV-2600i 2503 M0 TH(H A S HEA F]); JAS003B 43
Z—HF ARV R R ARG BRA R, 79-1
TIBEFERS G N T S2 50 A (%) ); DY'Y-15D HLIkAX L
HON— YR BRA A
13 77 &

1.3.1 AZHRBREREEZ

PRI 5 mg AFB, ¥ T 1 mL MERERW, BiJ5 A CMO
I DMAP, 70 °CFERBEHE 2 h, EkhE, §eT, #AHEGH]
s K P E S T 0.5 mL DMF, A 2.5 mg EDC
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M 1.5 mg NHS, #OEEN 1 b, EEAERRZER A
FUBERTACE A9 BSA VWP, BRI 2 WSO R
FARERR £L 2% vhif (phosphate buffer solution, PBS)i&EHT, 152!
AFB, TJZ P AFB-BSA, LLIRIREAG 7 2 A RGN T
(AFB,-OVAYILIRZAE, #H .

I b TR A T2 4 - 2R TN TR i 958 e HHL K (sodium
dodecyl sulfate polyacrylamide gel electrophoresis, SDS-PAGE)
I SMETE TR T 5 o
1.3.2 4 %95 B i Al &

Pk 4 H 8 JERE, KE 20~25 g BYMEPESEFP BALB/C
/NER; BL AFB-BSA AR TR TS, sy
LN MIWRGSER 3 TN GeE, ARG R 2 ST —
YNGR ARE . ISR GRE 3 UG, M MR, 10 d JR T
.

INEU 3 AR S S 55 7~10 d, ARERSRIM 20 uL,
BEF 1 mL PBS HY, B0 BT HE T ELISA A (B Ao o
VR 2 pg/mL), JCsRAE /N S R0 o AR BEARAYL
B2 ODyso nm WYGME, 4/ BUALTEFL ODyso {ﬁ(P)/ BHE
/NG AL ODyso fE(N)=2.1 B, 4052 Bk i b BH RN
133  wmias

K5 SP2/0 ERERIAIME, POREETR . K esEa /R
JRSTAL FE MR CE JRLE, Sr eI anp, FE 10%86 4 s
ALY DMEM K5 573 BIF AN TTE, THE0H& . s
B TR 0 5 B A0 B FE I A PEG2000 AYAE R RlG . A
DMEM £ [ Fl& v, I HAT 5535 385 ki g%
1.3.4 5 FERARG B &

SRHE4%E ELISA k0 16 5 v b 21 S 96 A Bk O FH A4
PR AE K R R il 4 B s R B A4

96 FLARH ML, FEFLIN 160 pL HT BE359% o KA 45t 5t
AFB-OVA fUifEfE bRt |, 4 °Cid 7 ; 1% BSA F 37 °CHf
12 by ITARERINARME E3E AL 90 uL, 37 °CH## 5 1 ho B
e 3 ¥k; BEFLIIA 100 pL 8000 f7%5#5 F ¥, 37 °CHFH 1 he
et s v, AFLINA 100 pL B 5], 37 °CE 4 5 min; HEfL
HA 50 pL 21k, BEHRY 450 nm/630 nm XU K AL

ELISA i i BHPEAN LS, SR EUA BRFG BRIk b1 T e
ko 2t 220 FRF R Ta e, 0ot H REFR S Ra i S i ik
HIZASTRE AR, 9 RIBEFR IR

Ieha, RV A Kl a5 B s BT . 53 IO
H8 /NG, $RAT 3~7 d LA 500 wL/F ik PG T s 1 6 A
;K IRE H A BRPEZS SR A L 1109 H A 4 i R0 1
SENRE RS, RN BRIE TR K S RIS K .

1.3.5 3 FBEFikeg i, 57 B Mo

K H Protein G I 4i4LIE K P HLIK, SDS-PAGE Hiik
R PR al B s fff BT RS 2 0 & AG Il AFB, P
BEPLR, R RIEE ELISA € B e BRI . 4lifk
S BB A BT B 7R R H I R A

1.3.6 B EAHH

TR IR A3 E it o 3B B R S IR A TP S
RN e, AR . WS R MEARLL, il
PriRAE Ml 2RSS 22k B S R A8 UAE R . 7
ZRI h AFB, VR g, HiAth 3 Aoy 32 Lo, AR 4R
AR SR %

_ IG5y (AFBy)
IC50(cAg)

K CHBEXINAE, Y%; 1Cso FHF il A4 S5
s 8 2 B i & B (median inhibitory concentration); cAg
F 28 LA
13.7 XA &0H &

HR BT E R R B 2 pg/mL, I
PAEEAL 100 uL G AbRtR, PREEIREEERTIA 4 “CiE B
SRR R AR L N, AEFLIN 200 L B, CE 37 °C
WAE 1.5 ho s RALNIRIR, — WM G2 o 5 75 W (Tris
buffer saline, TBS)&F IG5 T, INABEAR MR K,
FEAL 140 pL, 0.5 h 542 T, SR BtR, 20 °CHAr. ik
P G2 AR 1.

Cl% x100% (1)

Fz1 AFB &M FIEERK
Table 1 Composition of AFB, detection kit

A 24K Ko A 24K B
ALY 96 FLAR 1 96 fLARAE IR 4
AFB, prifi it 2 o Y 5 s R VR 1x20 mL
LORIRT N 1x120 pL - K DUFGRE A 1x12 mL
Kl B 1x120 uL  KEIUFG BRI B 1x12 mL
TMB JEY) 1x9 mL LR 1x6 mL
WPRHW30x)  1x20mL LR 1

1.3.8 XA &M4EE 4 ELISA Ar e oy & 5

L B/BOE(B J& A [FJH B AFB) AR 450 nm Ak
At ; BO Ky ARG IARE SIS 450 nm A0 B GAE) R AR AT,
AFB, bRl b BB R (156.25, 31250, 625.00, 1250.00,
2500.00. 5000.00., 10000.00 pg/mL)H%TH{H (log10)Fyhsk Ak
bR, 2l se g ELISA RN, JFEA ARG 0T
R 1Cso fH, BIARAE -5 R0 D470 S5 (06 s 1 2= 50 il
W RN, AMEERE KRG SHE 20%~80% iy il 2
(IC~ICsg0); Ko HiFR Y 1C o fE 11245 RIS,
1.3.9 XA &AF B E oM

TR B R 2 B B H5 L YRS % BE DA S 180G 9%
R ]t v it S AR R g IS, .y =E
(ELRE S EA T S AN A PN g B i S 2 20 YK, St IA]
BRI —IX A S EEME 10 K AR
SEE bR E R 22 o foc e # BR S X Q)58 HE R il 52 (5 728
% Z$(coefficient of variation, CV), H CV HFEmRi%IXH|
B I R B
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Ve D, 00% @ LG4 AFB,-BSA. BSA F AFB,, 45R 5N

Mean (Il 2), BSA £ 280 nm Ab 4 45 E WG U6, AFB, 76 360 nm &b

e SD yFEanbrifE 22, pg/mL; Mean AR gacqpmgiiite, AFB,-BSA 7E 280 nm 1 360 nm P52 45 4%

Bk B {H, pg/mL. HEWG UG, BN, AFB,-BSA 58 4 Hi WL I 14 % A
1.3.10 AwdRaf & =Dl R o2 T, DLW AFB,-BSA LA RN .

R T I S AT 68 5 TR e 2 A A ) 230 | TR 05
FL, WP S R IORE, [ R AR S b AT A1 3K,
AFB; FRESL 2> BT L b ke S e, 2 5 vk 8 43
H14 1000.500 F1 200 pg/mL, FHiR &R, H 5 mL PBS
542 3 min, 4 °C 10000 r/min F#5.0> 10 min, B 3520,
i 5E 4 ELISA %, F AFB, K3 gt 4746,
FRIEA X @) HE IR R), LI a] B F 43 i i 5

1 2

<= AFB,-BSA
A AN ) S5 HRE i GRAR . RObR 1A RO R 1 4A) 1064 7 46
0 B IR R A <«= BSA
R/%= MV x 100% 3)
SV
o MV R SZERINS AFB, &, pg/mL; SV NS TE: 444 1 9 BSA; 444 2 i AFB,-BSA.

B 1 524diik SDS-PAGE #: il

Wi AFB, FRifEdh 5, pg/mL.
MR pe Fig.1 Detection of complete antibodies by SDS-PAGE

1.4 FHHESZ B N T Ex A E =i F K9 35
E’]':HIZ_*\A:HU —=— AFB,
Y S PR 3.0 —e_ BSA

R 233 7= F ) AR . Se M2, thPE R L 4R —— AFB-BSA
S AL IR K OB A bR 211 Bsa

FREL 2.00 g£0.05 g T KiaiH T 50 mL B0 8, i m 20
10 mL 70% F %, $E7% 5 min, Z 5 4000 r/min 250> 10 min; § L5
B 0.5 mL i, A 0.5 mL 280K, TRAH SAmAE
fhe I AFB, KRl G A . 1o AFB,
1.5 BRI 05

AFB -BSA
LHME I FE % LabSolutions UV-Vis (Version1.12)#k 0
U 200 300 400 500 600 700
el A LRI TR, B A A, A Wk /nm
Aok v . .
{EH/(jfﬁce 2013 B PFEA T8 AR B IR FH Origin 2024b 144 B2 BSA. AFB, I AFBL-BSA 4 4h ] ORIt
PRI Fig.2 Ultraviolet-visible absorption spectrum of BSA,
AFB, and AFB;-BSA
2 FERESW .. .
2.2 RE/NR BN RN

21 AFB EEHFEEE e A 0 S U 1 /N BRI o, R U £ ] 4

SH5E 44 AT AFB,-BSA 5 BSA 147 SDS-PAGE ELISA #:ll, H¥ P/N {EL, ENAALFTINTRH) ODyso um -5 %)
oMM, AR BN DSEAPURA 2 444, BSA HAT 1447 L X B ODyso o (HZ HUAR TR T 2.1 RFE TN
AFB,-BSA fy4>F R4 BSA Wk, #fElll AFB, S#kikEr  ARERER2), 1. 3. 4 5/hREEH DY 1:81K, 2 45/l
IR - TERU R 1:243K, ISR 2 S/ R T A an G .

Fz2 PRMBFEMNE

Table 2 Determination of serum titers in mice

/N AR R B HE T ODiaso o fEL B4 ) s
ETRe? 1:1000 1:3000 1:9000 1:27000 1:81000 1:243000 1:729000 ODus nm fEL
1 3.423 2.433 1.564 0.960 0.484 0.277 0.187 0.171 1:81K
2 4.538 3.238 3.094 1.843 1.057 0.493 0.303 0.174 1:243K
3 3.795 3.280 2.320 1.403 0.701 0.346 0.260 0.167 1:81K
4 4.537 3.586 2.837 1.362 0.629 0.339 0.206 0.166 1:81K
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MIEFEG 5, K H A ELISA #3400 i, »+
PHYEAN I UEAT 3 Uk LA b A FR s B 0 ik o B A a2 40 i
AFB, HUAR I 738 iR 40 MU bk S419-C5 F1 S419-C812 g ea vy
R 2 M 5 2/ B I, WUER I /K A protein G AEEAT4L
ihaifk, sifb)s Piik%: SDS-PAGE Hi VK445 5 B s
(& 3), AA % R T 255, 0 B T 4 (1 B s A L
FAC A . PP R M 1 S A DS & B, A
BATTRERUA T B T SE R 1gG1, AR A AL PR R
HHE N 4.4 mg/mL, H S419-C8 4 Mk A= PriAsi i 38
B 1:27w(E 3).
24 RXRBShEE

LA HIEE R R (£ 4), AFB, SRS
AFB, MR N 100%; XK EA 5538 L, Hag
SRR 13%, XA FIEAR 21 JC 38 LR L ; il 2
AR I R e AFB, (WRTIR, PRI 15 TS5 R L

2, BT 5 0 B T LA A B R S, R %
SO AE T i SR A5

1

TE: 4% 1 S419-Cs A fukRpiik; i 2 vk S419-C8
ARSI
F 3 Zlifbhifk SDS-PAGE Hijk &l
Fig.3 SDS-PAGE electrophoresis of purified antibody

®3 AUBERAEN DN
Table 3 Analysis of purified antibody titers

XF N F BN ODaso e fH 23 10T R N
4Rk By
1w 3w 9w 27w 243w 729w ODus0 nm fH
S419-C8 3.545 2.764 1.786 0.903 0.266 0.093 0.025 0.23 1:27w
S419-C5 2.469 1.521 0.594 0.201 0.052 0.029 0.018 0.19 1:9w

F 4 31 AFB A5 AFB, R E L &R X R R
Table 4 Cross-reactivity of anti-AFB, antibodies with AFB, and
other compounds

INF T anm Rt ICso/(pg/mL) 28 XL/ %
AFB, 650 100.00
LA NR <0.01
== 5000 13.00
Ji)il=Ean NR <0.01
H:NR. JCR N,

2.5 FRERRZBVEN

554 ELISA MRIRAM R AT, [IHrfX

g Y=-0.4307X+1.795 (7=0.9965); ICso {ti Ky 650 pg/mL, Zit
AT ARAE D Ze Y MRS L Dy 156~5000 pg/mL, 43t
PRk 100 pg/mL . 6 BHASHF G il 45 1) AFB, Aor a7 £ R
FEAT
2.6 RFNESREEZEENT

X R A R A TR A AL P 2 AL [ 22 M e pr g R B R
(3 5), #N CV H 2.6%~3.6%, #Hti] CV H 5.0%~8.0%.
HEPY . HEIESEER CV BI/NE 10%, BB & iR & 2
A e e T R R

5 HASHERTNETZESN

Table 5 Analysis of the variation rates of kits within and
between batches

A, I

FRiEZE

CV/%
/(pg/mL)  /(pg/mL)
1 20 217 5.7 2.6
H#HzE 2 20 512 18.5 3.6
3 20 1231 33.1 2.6
1 10 213 17.1 8.0
it fm) 2= 2 10 521 32.1 6.1
3 10 1331 67.7 5.0

2.7 INFREEGR AFB, [EISTERNIE
T 2 B G AR N T AFB B e B 445
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TRy LB FL, A5 R BN (R 6), AR [l g 5k
89.82%~100.57% . 93.20%~103.64% . 90.51%~98.41%, #fl
BT A A T A )P e R RO € A, AR ST Y
HAR BIBCRAE T H BISCR 85%~95%, 2 LM i 4 i
AFB, A 0358 50) 5 o o 1k vmr L AT R 6 0 BT R A b
AFB, B it . FAH A S50 SR 7k T, A8 [R5 R i (R
A OBDR A RN OB [ AR BRAGHIN H, E R A BRAE i B AGEI
BMOREAE,
£ 6 MiFHESRT AFB, EUESH

Table 6 Analysis of recovery rates of AFB; content in
food samples

FE kR /(pglg)  EE/(pg/g) [ /%
200 201.13+0.95 100.57
S ] 500 464.54+62.63 92.91
1000 898.22+75.82 89.82
200 207.29+16.73 103.64
THI 500 466.01£51.15 93.20
1000 953.08+86.72 95.31
200 196.81+13.56 98.41
GEE 500 452.54+47.73 90.51
1000 936.21496.35 93.62

2.8  HMRAF &3 A E =i £ R E MR SCNZE R
e ) s 0 R0 G 00 X ) AN T) 7 s B K T Ry
" AFB, & &, SRBARERT).
®7 WEEKEHT AFB KIS BRALR

Table 7 Test results of AFB,; content in commercially
available corn flour

BERST ODulf o R JREFAT AR,
W% /(ng/mL) T/ (ng/ke)
1 0.625 1.951 9.756
2 1.109 0.497 2.483
3 0.996 0.799 3.995
4 0.388 7.816 39.080
5 0.653 1.566 7.831

TE: FEdh LPP T ARTE ;ARG 27 T SN2 A4 3 7= T I
R MRl 47 T IR MR 5 7 o 8 Ui

KA T ARIFITMFESL T AFB, f N 9.756 ng/ke,
BN AR S P AFB, &40 2.483 pg/kg, TG AKJEAY
FEG T AFB, &80 3.995 ng/kg, WIZRTFEARE T AFB,
FiEoh 39.080 pg/kg, WIJLRGEAIAESH AFB, &
7.831 pg/kg. BRk A TR RIS, Ha 4 FEK
S AFB, & BN #IT 20 ng/kg, £54 GB 2761—2017
(EREEEZME P IUAERERE )R, H5 14
FES IR S EENTE A o AFB, 15 B AR BER L 2 ne/ke
HIARAE(EC 1881/2006).

FEE KSR AFB, 5005 IR B K4 & A K,
MR E, Rk AFB, BTS YL U Ay, gy

JIL TR IR IR E oK &SRB, By Gi. Gy)
S A T A A PP ARBFSTINAS Y AFB, H R
A IARST > 10> 30, 743K E Tk AFB,
TG BARTE B KM IRIAY AFB, SR W EEEE
KL LA, RN L AR AT R R U5 A I 1 P R T R
% WA RAUE 2 53 i 25 (141200 e SEBs g v (3 7T
St

3 W54

AFB, A R EuEt, HERiaisk TER
RSP TR, R ORS vERGI E h P EY) AFB) G EL B
AT KB, AT i e S B H 25 TR,
X A2 i A B R 10 5 A R | A IO R e

AHF5EH AFB, SEARE T BSA B & T Hre 5
Wil g/ L MRS . PRSI SR RS T AU
ik 1:27w [ AFB, BUIEEHUIA; FE57 T A AFB, 1Y 438
4 ELISA J5ik, H ICsy b 650 pg/mL, Zetkis N
156~5000 pg/mL, KRN 100 pg/mL; 7EE A SCHRIESC
FEAFPSIE T YO B - R A AFB, . e i 45 )
P I 1A 4ty 2 A IR 46 T ZHANG 55050 F g vt s
AR AFB, fTFFE A, SeAilasr i BR 43518 0.205
20, 0.1146 ng/mL ¥ & F AT AR H R 0.1 ng/mL, AHF
Sl R E BA RIFRRSM . REEMEE N, 6
PRBUERR R T B FOKIE R AFB, S, MRS LSN
BT AR S AR R R A T S0 RIS 7 o [
HEAIF Sl 2 AR R AFB, B SCRERLIR, T it—4
TFRSET IR GL R AFB, PURIIIRATA, A3t
TR BEE B AFB, BUZAIN, S ol ARG Fn &
i W T A SR )

SE Mk
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