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N S The Effectxveness of Insectncxde'a ax;d Mcth{)ds of 1ts Indncatxon% J‘,-. «\ o \ ‘
I PR . . Lo . Ao
gt el "‘ S Studxes on the Blologlcal Assay of Insectxcxdes, . B SO
! R s o~ L : . ‘ VT
A _‘.‘ L Botyu-Kagaku, 7 8.9.— (1947) T S oo
AR T \*"l. S ‘ -"_ :Wataru OHSAWA N R f R :
.‘. e ,\),‘ /’ (Zoologxca'l Instxtute, ,Faculty of Sclencc, yoto Umve{‘uty) \ e
I 2 . PN . L . v, w0 ." o \\, a2 ’
L ! ‘, . “Sumlo NAGASAWA 2 ;«,‘ o, A e L /" Lo
(Pyrethrum Inspectlon Bureau, Japan Special Agrlcultural Product Assocmtlon) v
T 'o - ~ Y N “A . N »" .‘ : - A v : o :
LR The standardlzatxon of the‘ toxxcxty of msectncxdes has been attempted by many mvestrgators, - L

""but. not ‘yet estabhshed sqtlsfftetonly In fact, it-is almost 1mpossxble theoretncally as well as
tcchmcn.lly, . to deflne the ideal terms mdlcatmg the/ bsolute, or’at least relatlve degrees/ of
.~ their ef ectlveness ‘In aetual cases, ‘hOWever, blologxsts engaged in the bxon.ssay of 1nSect1C1des' .,
. aré reqmred to denote the tOXICIty of any given msectlcrdal ageut m some. deflmte terms, of , o
which the ones most W1dely used are the “medmn lethal dOSe" or LD 50 x}evmed by\l‘revan‘:: -
“and the alphabetical- grade(s adopted as’ “the’ OfflClal standards by the Amenean Natlonal As-‘ v
' Sociation ‘of Tnsecticide and Disinfectant Mauufactufqrs (N.A.T, D. M! ). But these measures, RS
- noththstandu‘i‘g their poﬁulanty, are far from bemg completely descrrptﬁre of the' msectr-\ R
eulal characterlstxcs, whcn v1ewed from both. theoretxcal and practlcal sides. ;For example, .
Yo theu- apphcabxhty xs hmlted\only to- the' cases of assaymg quantxtntrvoly the toxrerty " of sub-
| v stantmlly equal agents, and could\not be extended to. the .cases of . corhparmg quahtatWely /

v

A . ) ~

' dlfferent onég : Lo e S o - R ,’5., : ’1
It mxght, n‘evertheless, be po srble, and 1s>actually the purpose of, the present paper, by
analysmg the dosage-mo:»tahty curve, -to defme "the relutlve effectxveness in. terlms of some \é R
| formulae, whxch would to soxﬁe extent, if’ not thoroughly, ‘be ratxonnl from .the theoretrcal -
I \pou}t “of view and meet wrth the-practxcal requlrcments at the same\tlme Lo ;l 4o, -
1. The wrlters, based pnmarﬂy on the theoretxc*xl prmc1ples of the lmea.r transformutlon o '
v of dosage-mortalfty curves fully deVeloped by Bhss, na/mely, assummg that the susceptxbxlxty . R
i .. or rc51stance of the test msect plotted ony the Ordma‘te would be dlstrrbuted normully betWeen \
“\the" 1nd1v1duals of'a populatlon awamst some functlon of dosage along the nbsussa, which takes
in a maJorlty of cases ‘s form of the geometncal functxon, lowarlthm , uppronch the problem
S through the mathematxcal analysw of thc procedures transfoxmuxg the cumulntlve dosage-
mortahty curve to a refrressmn lme,I Wthh has’ been 6m1tted altogethcr in less’ paper 1
. 2 Slnce the dosugemortuhty curve and its transfdrmed regression line are m d relatxon of \
TR one to one co—respondence, the 2 parameters, the\medmn, M, and the standard devratron, , \
*~ &, derived from. the curve, also charactense the regressxon line, andA are proved to be the only >

/
,values denot.ng thou active peculm.rxtlcs of the ugeut agamst the test mseets “The effectlvenelss

1]
!

.

.”‘ in quest;on, . should be defmed, therefOre, by means of- k! certaln sxmple algebralc combxna- L

N tlon of these 2 parameters, wluch are equldlmensronal and mdependent of each other., l‘he -
o SN v, R . : Le T

o s -
e !iiContnbutnons ‘from the Laboratory Of onassay, Pyrethrum Inspectxon Bureau, Japan Sp‘)chl -
. ¢ Agrwunral Produot ASSoomhon, I\o. I._. L LT, o G | -

IR TR Y P ’;"’ SR DR IPUR f '

N - <7 - - \ ' - }' ) v ‘ . . 9 .

i . -7 e _
4 ’ o s 7 ; ! - ’ }



4 ' e S
- ¢ 4 ~ ) E :
. \ P " - .
A { -, . e 4 DENANEE 3 \\ N RS
. . . i . - . . LR Py
. \ ! ) ] . . ) .
“ . ‘ 4 - - . v oo
. N I Ry e N > > R
- . - b . N R, ) . ; z ; oL _
Cy R ¢ ; C -
3 L . : PRI W ‘
/V/ v ~ Tt - g , / »i - -2 ,i“ PO G TR
LS A - oot 5 5 < P . Ny
T : , - {: \\v - - e -
A L ( I 4 . ! T~ N ’

(B8

S respectlvely

e ed in thc comparrson “of data. are to/be dealt wrth m later, papers

,-' wnters shall prefer as the - determmants of the effectlveness the e:rpressron, M+ka and

B log2 (M+ka) d, to- the others, which have not cxthcr‘the geometncal or P actxcal sxgnrh-
.eance, “and call the latter the k th order cffect\he lethal doses, whxch agree wrth ~LD- 50
when L 0. Onf the transformed dosage—mortahty coordmates a point determrned by. a value of.
M+ka contains. a; pencxl or.a group of straxght lrnesreorrespondmg to nmumerable dxffer-
ent ugents, “which .could be quahfzed Justly ?s practrcally eqmpotentlal Ito one” another. For
common uses; - shall be - adopted the 3rd~ order mdlcator, qa,. value corrcspondmg 0 the '

o lnsectxcldal probabrhty, /P[‘_—.O 99865 nghcr ‘ones may- be Selected/lf pecessary The absolute

degree of effectlveness, is: defmed by the reclprocal of d e- : d ’ )vhose_dxrnensxon 1s derrved v
from ., -~ T T -; e SRR - S e

. 3. As it 1s next to rmposuble to’ obtam 1nsect1cxdal data of absolute uccurhcy, the effecl;xve- v,
ncss of an a;‘;ent is nlmost always measured relatwaly to’ a.nother, usually to. a control and ‘
. 1s gwcn in the forms of the elfectlve eqnlvalent e-—% ‘and - of, the devla.tlon of effectiveness

i ....log e, d. and d bclng the dcgrccs of effectlvencss of he control and of the test mscctrcldcs y' - N

e 13, dlmenswn-less, but accordxng to the drmensxons of e, ta.kes drfferent valucs, R

. usunlly the welght volume and molecular eqmvalents ‘When a control agent is heterogeneous,
as is often the caSe, and contmns a toxic substance in some dlspersed phase, e is multxphcd R
by c, the COnCentratlon of the- effectlve ;ompoqent, to secure ‘the eifective equlvalent concen-
tration of the test agent, mdrcated for. example, as the effectrve benzophenone cquxvalent“
concentratxon [Bj ce Mol or the effectxve pyrethrzn equwalent concentnatxon [Pj ce/ In °
the same way, 1f the dxlutwn agamst a defmlte msect specxes, d;, is mdrcated fo the contro!,
the cffectlve equlvalent duutlon for the test agent&mlght be roughly mferred y .the ratxo, 'S
- dfen Insectxcxdes whlch show hxghly sxgmfxcant drfference iR qualxty from the control howeven L _5

’

Y cmund specral delrberatu{ns in thls respect 'r - ‘ - R o

B If thc ‘9"‘1“0 of xo' is small enough t0. be \regurded as non-srgmhcant, \the test a.gcnt ngrees

rvxth the control in slope thhln the hmrts of samphng error. \Then the 2 regressxon lxncs run v

. a‘pproxxmately parallel to eac/h other and ¢ is cquated ‘to’ a. In, such a ‘case, they haVe to be
compn.red only at the LD 50" Further conSIderatxons on statxstrcal trcatments of errors involv-
v 93 _r e
o 4, The conceptxon of the effect:.vcness suggests the possrbrhty of estabhshmg theoretrcal
/grades 6Lmsect1cxdes-——A and e systems Prmcrp’les of graduatmg Al and ¢ have® bcen pro-_ .
posed for both the’ cases of computmg regressron lines and of. parallel comparrson. Py
B A numerical exaxnple has been . given, in_ whxch the values of effectlveness were computcd

‘ \’ 'on a. serres of bxoassay’ datu of a pyrethrum emulsxon upon the common house-fly,‘ My @ - by
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