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As an important pesticide, svothetic pyrethroids are widely apglied in agriculince and
hymene industry, Many weocolomeal studies mdicate that svathebc perethronds are potentally
hareful to environment and human health. Therefore, it 15 highly necessary to establizsh
vanous  detection  teckmigques of svnthene  pyrethronds. Tmmunoassavs  for  pereth-od
determinztion have many advantages includ ng rapid, high-thronghput, multi-residues and
on-site detection. | heretore, immunoassay has atracted inereasing attentior n the field of
aynthene pyrethrond detection

In tws paper. six peneral haprens for synthetic pyrethroads were desipned. Then
Dizcovery Studio 2.3 and Gaussian 04 software were empalved to evaluate the theoretical
geometnes and electronie distributions of pyrethroids and haptens. Hapten] that had matched
ceometries and electrome properties with the analytes was chosen as an immumzing hapten.
Other haptens were selected as coatne heptens, In addiben, teo specilic hapleas for
cyhalothrin were desioned and svothesizad in the present study.

Al aptens were comjueated with warmous carnes protens comfaimmg kevhole hmpet
hemocyamin, bovioe szoucn albomin aed cvalbomin b prepase anluens, Then hese congupailes
wiere chamcterized wath a UV-visible spectrometer and used to mject BALBc mice. Ten davs
after the last mmmunmization, the tire end mlubitien of asntiscra were tested by indircet
compettive enzyme-linked immunosorbent assay. Finally, the mouse prodoucing antiser with
tha highest titer and the lowest S0% inhihition concenrration was sacrificed for monaclonal
antibody preperation. The process of cell fusion and screenimg referred to the classic measure
Tke chosen hybridomas which could stzadilv secrete anti-pyrethroids (or ant-cyhalothrin
antibody were obtained successfully awd ascites were produced using i vive induction, The
affinity constant of broad-specificity monoclonal antibody 3E% against pvrethroids was
calculated 10 be 3 0=10° Limol. The satype of antibody 3E2 based an the commercial kit
indicated that the heavy chain belongs 1o 1o, while the light chain 15 Kappa. The affinty
constant of moneclonal onbbody 208 azanst eyholethon wos coloulated to be 2 8= 107 Limal.
Tke subtype of anthody 208 was chasactenized that the heavy chain s [gGay, whole the hight
chain is Eappa.

Severa. mportant parameters  that influenced  assay oerformance were  optimied
including coating ant.zens and their concentration, omic strength, pH, organic solvents and
their contents in assay bufTer, Under the opumized conditions, sis pyratbronds were higher
cross-reactivity with ascites 3E% and their inhibition curves were plotted wizh 1Csy value of
1.66=0 Té ng/ml. for evpermethnn, 14.03+1.68 ngfml Tar fenpropathrin, 43, 76+4.07 aglml.
for esfanvalerate, 191.8111.2 no/mL for bifenthrn, 199.6+10.75 ne/mL for deltameathrin,
298.5_ 15,08 ngmL for fenvalerate. In the spiked -ecoveries, the average recoveres were
TT.3%-111 3% for the fortified samples. The coefficient of vanation values were less than
13%

Several key factors that affected svatem stability and the sensitheity of test strip were

optirmised such s 2H, anbbody amount aml the concentranom of coating anbeen, Based an
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the chtaned anti-pyrethronds menaclonal antibody, the mmumechromatographic test stnp for
mlti-prerarhroicls ana veiz wasg prepared vsing cold nanaparticals as a detecror prohe, and the
test simip for evpermethnin is with the detection limiz of 72 86 ng/ml. by aid of the portable
reader, And the detection hmits are of 60 ne/mL for cypermethnm, 200 ng'mL for
fenpropathnn and 400 nefml For estenvalenite with naked eyes.

Lnder the optunized chiomatopraphie conditions, the diastereomers of cvperciethrin and
fenvalerate have Iirstly been resolved onoan HP sil:ca column, and then mnjection of separated
diasterecmers onte Sine-Chiral OD ceolumnn were ullimately separaled completely  with
reasonable retertion times (80 min) The order of eluaon was estabbished and each
conlsuralion was ddeolifed by comopanson with e relaled lieratoces, Under the saome
conditions, injection of fenpropatkon ono the Sino-Chial O chiral svstem achieved
cxccllent separation of the two enanttomers, The stercosclectiviy of antihody 3ED was
determined by comparing standard mbibtion curves of fourteen 1somers from cypermethrin,
fenvalerare and fenpropathrin. Resu tz demonstrated that only two of cypermeathrin isomear i
(PG, 18 38 al)and somer 7 (CPF7, I8 35 k), one of fenpropathen isomer 2 (FP2Z, o5 ) and
Fenvalerate womer] (FY1, af 5} wee detected, respeciively and the peneral monoclonal
antibody apanist TP was hicher semsitive than CTa.

Based on cross-renctivity results of  anb-prrethroud  monoclonal  antibodsy,  three
Yusnolilative stcclure-activity  relatioaship (Q5AR) models  were constucted  including
2D-SAR (bwar dimeasioral QSARY maodel, HOSAR (halagram QS5AR) madel and topomer
QEAR model. According to the 2D-08 AR model, there was a sipnificant comrelation betwecn
anbibody acavity and perethrond hvdrophobicity, specifically, synthenc pyrethroids could be
recognized mare 2asily when the hvcraphobicity was weaker From the substructure level
analvsis uzing HOS AR model, fragments of hapten linked with carmer protem could play an
impaortant rele on antibody recognizion. Both of models showed highly predictive abilities
witl eross-validation coefficient 9 values of 092, respectively According 1o topomer (SAR
maodel, the cross-reactivity of antibodv 3ED can be explained by zalculating the steric and
electrostatic contours of fragments R,

To establisk the enzvime-linked imeoaosorbent assay bon evhalothne, coating artigens
and their concentrations, block:ng arent, 1oone strength, pH valoe and the content of oreane
solvent in assay buffer were oatimized. Under the oplimized conditions, an inhibition
standard curve for cvhalothnn was plotted wath the Tz velus 13262123 ne'ml and vath the
detection limit of 1,83 ng/ml. The monoclomal antboady 208 manifested good specificite o
cvhalothrin wth httle cross-reacavity (<5%) only o tap-fluvalimate or cvphenothnn The
reccreerica wore more than 75% and the eocfficient of variation value waa leas than 1294,

Keywaords: svnthetic pyrethroics: monoclonal antibody; the quantitative  structure
actoaty  relationship,  indireer  competitive  enzyee-hnked immunosorbent  assay, the
immunachromatographic gold-labeled test srip
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Fig.2-12 Ultravielst speciumes of coating antigens H3-B5A fa» and H3-00A (b

a5



M 2-15 v W SP2U0E 5 FE U 245 nm £ 285 nm A4y uEi S A BSA I
OVA TSR T 210 om F 280 nm, BT 230 nm FH 280 o {70 it 0 5850 300k
Folniss, 8 E L a0 T 340 non 7 R IR R, AL RE T,
24T P B

A 21 A [ LS AT i R
Table 2-2 Results of differznt actisera

Al 1A ' 1 -
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La R A B R TR AR LRE A e, 28 15 T Mt ML BT L, AR R AR 25 nm
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Agsn BEIERFT 450 nm (MEFE; s (XRIAF TR AR . T
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Fi1% 1aF  id 234 s 0105 i 1.13 01z 267 065 0,124 G463
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