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Spontaneous actlvxty of the giant nerve ﬁhres Jin the central nerve cord L
. (Amerxcan cockroach) recorded thh external electrodes

I\oaches were dlssected ate,

different stages of the poxsomng‘ symptoms after topical application of DDT. Amphﬁ-_ o

cations are the same in all records
contmuous one.: Txme marker, oOc P- s

- Upper and lower records in . each set are the .

‘

A No treatment or control, 16°C, frequency of dlscharges in the giant ﬁbres is very .' .

lowe -0

B: Control 30°C frequency is very low, in partxcular in the large giant ﬁbres
c: Locomotor instability and ataxia, " 15°C, frequency of discharges in the giant fibres . :
: :mcreases. Note the- perxodlc dxscharges appeared in the groups. of giant fibre spikes.

D: Begmnmg of the recovery . from ‘locomotor instability and ataxia’ upon transfer to

. - ahigh temperature (30°C), though the ‘recovery is not yet complete. Frequency’ approaches .
to the normal or untreated level wlule the hxgh spontaneous activity in the small gxant

‘ ) \1 fibres is:left.

E: Convulsmn, 16°C, frequency decreases

F: Convulsmn, 16°C. spontaneous activity so decreases that no giant fibre dxscharges

are observed
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Tablel. Spontancous activity of the giant fihres in the central nerve cord in

the normal and DDT poisofled American cockroach at low and high temperatures.
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Symptoms

Frequencies of the giant fibre spikes

Loco- Exten-

Approximate frequencies

Frequencies

£ Knock Convul- : : Averages
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1 17 Cont-- - = + 1.7
21 17 rol - + - + 0.6 137
K] 17 (Low —_ =+ - 2.2 *
4 17 temp. ) - + + 1.0.
1] 29 . - BT = 0.6
6| 20 | Cont- - & n 0.2
7] 29 (H’P h - + + 1.1 0.74
81 20 | - + 4 1.0
g| 29 |temp) - £ ¥ 0.8
Slight _ R
0| 17 locomo-|  F - - - +* + + . 12.1
3 1@ r [tor in- _ ~ ‘ 9 :
11 16.5 stability| * - - + + + 290.8
12 16.5 | Loco- + + + - - - + + + 9.2
13 16.5 + o+ + . - - + + + 13.3
14 16.5 | motor | + + + - - + + + 1.1
15 17 + + + . - —. 4 + + 4.4 -
16|  17.5 | insta- | -+ + 0+, - - + T+ + - 4.1
17 15.5 + + + - - - = = 0.7
91 1651 - |+ -+ + - - + L ... 3.8 .
20 15° | and + + - 4 - - + + - + 5.5
21 17 + + s - - + + ‘H 15.0
22 15 ataxia | + + H - - - 4 o+ ,6.0
23 16.5 + + - - - + + + 10.8
24| 15 + + Ht + — 4= + + 0.6
2% 15 + + H + —_ + + + 4.5
261 17 + + + + 4+ 5.8 5.8
271 14 + + - - - S
28 14 +. C+. 3 + =
50| 14 (Convul; I Y|z T =
31| M ston + o+ - - &
32 14 + -+ * + +
33 14 + + - - -
34 4. + 4 - - -
3| 2 | - + -
' 36 29 — B -
37 29 - + .
38| 29 -, % +
39 29 | - - -
40| 29 Reco- | - + +
41| 29 | vered - + -H
42| 290 { upon - o+ +
431 29 chan- - * +
44 29 ging - + H )
45 29 the | - + -+ .
46 29  |tempe- - + -+ 3.0
471 : 29 rature - + + 2.6
43 29 3 + + 3.8
49 1 29 + + + 0.5 2.98
50 .20 E3) -+ 3.8
51 20 + + + 3.5
521 29 - = + 3.7
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Intervals in logarithms
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Fig. 2. Histograms of the spike intervals :

spontaneous -impulses “of ‘the giant

nerve fibrés in the central nerve cord in the normal and DDT poisoned American
cockroach. Spike intervals (msec.) 'were classified into six groups in logarithmic

scale :
(per. sec.) of the classified intervals.

. abscissa 'indicates the classified spike mtcrvals, ordmate the . frequenmes

A :*No DDT treatment or control.at a low temperature (17°C)

B : Control at a high temperature (29°C).

C:'DDT poisoned roach, with symptoms of locomotor mstabxllty and ataxxa, at

a low temperature (17°C).

D : DDT poisoned roach, recovered from the locomotor mstabxhty and 1t1xn :

upon transfer to a high temperature (29°C)
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ce of trains after severing the crural nervé in the - femur.

By

PRI

B 1 B-1

Table2. Appearance of trains of impulses in the sensory neurons of the metaleg
in the DDT poisoned American cockroach at the level of the crural nerve (No. 5)
after it was crushed at the entering in the metathoracic ganglion, and the appearan-

low temperature.

Experiments at

Appearance of trains. .

Right o Svmptoms -
No.| (R) [Tempe-| Stage E - ‘ After severing the
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‘ or : + = + +
2 ﬁ 18 sllight -, * = - - 4 —
0COo - + — + —
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5| R w + £ - - | * | z
ol L | 165 S R i}
TR o7 + o= - - O A T A -
s\ L | W + 4 £ - - .3 f
o R | 1w o+ - A M
‘Wl P ow e | - - | Z r | o f
R ow T+ e R T U Z
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LA I + 4 + -~ - T B ¥
13 R 6 1Insta- + + + + _
L rs * - = + + + +
R bility + + + e
14 L 16 o + + - - + _ + -
. an .
B R ws| + + - = |t 0t .
R " | ataxia + M -
6| ¢ | 16 + o+ + - - M - +
ANE T + o+ + - - P B -t
8 R oms + T e B T
vl R + 4+ + =~ - | 3 o
I BRI LU I B -
2t B 1 B T e = A s *+
2l B s + + . P N
. R : -
w & | A
24 | - + +-
_ k Convul- - +
S O sion + + Z - :
% R 1. + 4 R S +
B4R + 4+ R - Z
8f R | 1w T+ 4 - | Z oz
2| B | w oo+ 22 -
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femnotent, BETRCROIVE, SIFEIbIES &
6P HlETH D (Table2, Nos. 6R, 10R,
1L, 18R & 2IR), * AEMFAGCElHILT VA short
train 2RI X OIS FE LM+ 5 2 &
LA SLONA S LR PR B RS, T OTINAdT
DOEINCERIIEHIRK AR L D short train- !z
YR LI e EBX LN, ZoBilcoVTirIlE
DEZHTWTH %, long train 3% {3313
SRV H bR R b, BFR 216 10412
(BT edt (Table2, Nos. 5R, 6R, 7R, ‘7L,
1R, 11L, 13R, 15R, 15L & 221.), short train
LRiroT, iR ShTIcEEiRIc b
EXETEEAR UIRTh R oM E 6 Bl 1 flb i
Dot (RBA EEHEREILIVCW RV Rc o
<Ti¥, 5P 143 o4=, Table2, No. 2R),
RFEMcA S & train IBIBIRER LS8k T2
(Table 2), D L DT XSS short train,
long train 2w 535 (Table 2, Nos.
221, 23R & 23L), Zi X bRERANED 2ERP L,
i&'iﬁ.} 16 pipfr short train % 48] (Nos. 22L, 23R,
23L & 29R), long train {7 £ (Nos. 22L, 23R,
- 231, 24L, 20R, 26L & 29R) fHESX iz, BB
- M BT AT B UTIT AR & 4T 35 b, short
train J2O\C(RUMFRTE I, BRI XoCE]

,%:t(i 4'{ Roeder #

$ 10 B—1 ,
“Lat DAI6 s 2 PSS, bm, ( rame 2 Nos ‘76R

& 26L), :
Cs 7 Jud Lcix DDT (1&&2&107‘#7{33&1’6

by IORIEEYE- O BERERECELT

Tt T % DT (Vinson & Kearns, 1952 [145 -
Tills 1953), RIS - CREMEERAR OERARIS -
Dk T (20°C) =i LRy HA LI o

(NS of 772 % 5 LY O LHAIES Table 3 erﬁn( ..
FERHR 72T} short train ks o k=g

,’biL’C\.\%ﬁx (184 16 B, 89%), long ‘'train T
1850h 1813 B his ot RIS 0 KENIIER

DA LRI LG, short train (i%ﬂ.’. Lf;\‘txﬁj\.\li
ISV S5 KL, - {JJ%?L. X>C.long train
AMbhsz Lizkedhot, |

RIS TR RS L, W LWETERe
KR TRLTOW 5 40Tk train wwﬁmﬁzm
{lfz‘)\'ﬁf\_ (Table 3),

% R ;
DDT 3=+ 7" ) shigtigesio FZEPLIImc 3 Ly
b s 8, HLEOKIL b ILCbI2eEED
BVIERTH Do & ORBEETULTRC R~ < i
BRYEH ML —F Ligv i, - L L Dresden{1949)
%> Roeder & Weiant (1946) (i ugthgEdEa Al
WhELS Ik, SREEESTMEANTCHS EL
5 & L RHETIUL, REES RT3 230 TH DR,
Z DRUTOV TR \'C#fmk..ﬁﬁ‘% T I

%o

»‘LWEJ?VJMTZ)\ LIS i, BEARRRNE
DL FEPETS i B IER ORRE & B e BT R 35D,
FETRIZ A T 25T T %57 LI i BRI
LuHEMERIIE AN S b, SBPEREUET)
KL R LCw 2SN RS £ DT B 0%, FRORE

SUITA B L3 LD LIRSS IE S itk ok

E o R 72 Do MR CRETB AR VSR
Bk sk Lo 2 MR RIS TRk L
b T, T ONIMTIRAAINAT X 2 HBRD L.
TERRAKMIET TN D, BicEA oD X;
5 e LIS PED AN R 2T A R UM Th AR & 4%
oAk EoTish, JL‘/“LRTVWH’ U‘J:\.\ 1Y)
LHx Bitho , '
. DDT ZI{izikg Lf.iﬁu Dh‘g THHI D U""'n
SGOMBEL—HLTY
(Roeder & Weiant, 1946, 1948, 1951), Dresden
(1946, 1948) (XiEGHEOA R ST, DDT iz 4

C 7VITOVT R MR LA R R R Y, &

TUDRIBR ORI L B Ligvdt, ZoBRIz2WT
(ti@&@&:é*@}’é&%yj o :
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‘Table 3. , Appearance of. trains of. impulses in the sensory netirons of the metaleg °
in the DDT poisoned American cockroach at the level of the crural nerve (No 5)
after it was crushed at the entenm{ in the metathoracic ganghon, and the -appearance
of ftrains after sevenng the crural nerve m the femur Experiments' at high

temperature ' i )
. Right| Symptoms Appearance of trains.
N% (R) |T empe- Staf‘{e I oco— Exten : I : : Aftei severing the
o or. o - - c - t

ches;. € (°C) “tom ;)rﬁf‘:' t'(l)f' " down' sion |[-Short Long | - S_hort : Long- -
| legs oL Py Hbia ' L train  train | train train

R ' + R -

I I A R .

2. ﬁ 1 29 [ Reco- :; _ 0 -

3| | g9 | vered + - + -

rak . .y - | upon _ - —_ -

5 " 99 |chan- | o - - -

G 29 | &l + - + -

g' ' %8 | tempe-| . _'*_'_ - _'l*: ' -

4R | . .| rature + - + -

9 % 20 | + - i : -

. + . - -

10 k 29 + - ST _

. + - + -

11 k 29 + —_ + -

. L+ - s -

R " |Locomo| |, : — L - . -

13, k’ '29 | “tor + » o + : + - L+ -

instabi -| 3 ‘ _ - - + -

41§ 29 lity and -H ot - = T "

| § | 2 | + o+ |2 Z T -

RN T R i S T R

RN AT AR UER AT R Bl LTV S
C{AaziE short train- BTG, AUBIICA B X TR
LAY A S &L, short train HEEETARUE
THYIR e Milidth 5 X 51Tfle B2% LhLZoks
TeiAR sz & O LCIERZE I I TH short
train (IMIX VD, mo&zémmmfﬁm
LMoLUNE (5L Hivhkv,
PRI i 0 23 b 5 835, DDTY
DIV~ O— K oRBIMEE 2 L 5. ch
1ZIC L long train HBURZETHZE IR OETIGIRFEHL
LBt D00, b OIERFENE (4 oliY
DTV L LD EHLBILD, LdL long train (X
JEHMCA S EE LBV T2 t b, Shub#lk
b DDT o—RKMIHICX %30 Bbits,
DDT k2o X 57 train . OFBFEHHCO
T Roeder & Weiant (1948)-{%, DDT HHaicik
3 KD BB R 8 LT\ e 03¢ DDT = ko

TRAMCRIE LT train 2007 e EL TV 22

*Xﬁl-bﬁﬂ%ﬁﬁ?ﬁiﬂyﬁc { &% short train j2D
\."C(i\..@}&x.k—'ﬂ";'a 3 V)f&%o w‘b)ﬂ‘tﬂk
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_Short train {3z & 5 _

DDT, %kmzﬁf;l’a‘izﬁﬂfkﬁ\. %O’mrﬂ} ern
LTwaE, ﬁz;}}ﬁuui—o spike. T2l b D1
RIS 2+3 ¢ VB DRIFEE B\ 208 E 300
R L7 spike FRIZZED, Wiz 42, 5Dk spike
DR TS X S ic oIz M7 short train
1274%0 #012. DDT {2 XoTifff Ly il 2 4o
T train 2 LdiE3 X i3l LAK—ATS

L RRLTWRY Oz)diiiiﬂ-ﬂﬁi_z’éx. biu‘- ULZJm:

#%'CS)ZM e

- Long train {3z DDl &ﬁg} Lf‘@"ﬂi R4
Blbivs, J0hiEtko Lo d BEERR U
Wit 2 B OISRV TOLRE Lh, Tizh Mz

'mmmwﬁ~ﬁﬁﬁ&rmﬁQEM2ﬁw<»tm,

Zidt long train OEFEE &L LTV LIL
Hitdzo L L=HRI LTl bote oD
X5z Edb, long train |3 short train X (3

 BEEEHRE 0 B A O TRl e E Wbd, FaH

HIDRITE I Lo 6 ¥iz, Mmoo
Mlﬁoﬂﬁﬁﬁf& SRS L train RUIBIMIZFE
S LBRE RS E bR, B~ 51, i
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Mmﬁ"? w19 %-T

F DTV
z &4, long train MR X O LHIOARILETN D
FELCWDH I ERTLTE D, LROBL W<
VB, & OSSO TR T 2 MR D 5o
- R (Le§ - 73k, 1953) l:?:‘f:tifi‘;nu Citng,
BT ORI HRAGPEE 22 -0 b
DE UTIEK 5 o Exlskinu8s, . Lis Lo B
AP E 0T B E RS HERNELET LS
Wl omd (e 1052), Ll dbaitEom
PB4y BRI E (BIEssm, BE, B’V
X% pH ) R CcR—Haczb+28l5
ERALENUERS, i DDT 12 ko CHAMNRS

PO HRIHIREIEI TS E 2012, —2iit + 0

neuron soma DRHHHGPENT E Ok b L
BB AR, Mol ofEI IR O
Re—F+20¢, DDT offifkicatd5—R5TH
" {% neuron soma ORWMBIEOMATSLSEHX
Sitho EREAMEMIED netron soma (THHE
ek R 5 X CRAUAIER H~AR L 25, DDT i
LTI D AT E LAMES S L}
SUEAICEET] S0t (LIRF - Tk, SREEK), <h
b LEOEXI T D ThH %,
© O neuron @ train FtkiToMC IR
ERATANETS 5o PRSI~ X 31220 train. @
2% DDT shitdBMIEIRA: % 25TH2E A%, UIRT) 2
POTN TR T, FHOBFRIT
B ERUINTH O, FliuckE hEERL 2
FRE (INTHBURD RV, IS D train {2 DDT 4E
AL i—FU 257 LC\ 7 spike 2%, DDT
L OCRKEAIFIZ DL DTEHE L EHLLILL,
S, FERHORLMINTA TS, DDT {3~KIE
Jiip3 Lf%@&mml{*‘iﬂs&fﬁisﬁ z:#nnrfz)c
2R Do
SRR 2% 7 ) orET) neuron o tonic dischar-
ge % DDT oBH232 %, MBHIET: DDT %
AIRTR OB OYETENT 5L 5315 tonic discharge,
SHIUY—EBHIE T LT\ 5 spike D xR,
DDT ff# Ringer XA T2 MBS
Do B k0T YV BolRY ok 2oXIE 3D

OIE Lie spike KEDZ LEESH (UM - T

Jh AFEX), AL E—HTED BREIIGA L BT
S5 OREOBIHILCIR RV h EHEE I LS,
METAMIAZOUT & DDT = X 2 KESE o
| AAIID HILTV D (Gordon & Welsh, 1948; Shanes,
19493, b, 1931; Welsh & Gordon, 1947; [IJt5 R
Jf. 19522)0

CHazco k5 DDT ,f:mwu-mz,r AT

Hoiikid, IRIERUYIT) - neuron OFf 2 ieifs,

%Y neuron soma % axon LEO'CL\ 50T,
Do Tk <, kORI S D train - At
DDT R OBINTH 5 & v dode Tkl
(Roeder, 1953; Roeder & Weiant, 1946, 1948,
1051), Bl Lo TR FHEEL LR k51,
CHATEAD 12T 0T S SR Wi gyE -
RoBiHTEiE<, b LAMERERORIEEEDRE
GRRE LC, EERIIR R D R Ch Bo
S OISOV THNTA D TEBE LMD TADs
¥ FTABROTTRM (Tccles, 1946, 1948) 124
B ot (rize] (Rosenblueth, 1950; Nachmansohn,
1948) |2 X, meuron soma DSUFEDTEEIT MR
¥ > IR I RFTH S 5 ST IR
<igvre =% 7 VIRV & Shgw B
b (Pringle, 1939), E4iofihikHlgizas < ik
Ped b D2 H 2 S, B R 1k (central
inhibition) XA+ % A DLy > T AEHETEH L
b; ¥ T ARRO IS R AR oL
Db L, DR RLELINED LD, -
DDT shiiga"% 7 9 ofERD 1 2Th 5RO
B, BRBKAHENS (Pringle, 1940) oL e i
PR Dresd_en (1948, 1949) (& DDT Hif= %7
Y DR OURYIIE ORIIY g0 v + 7 A Gk
DI L 2b DL Licdl, Tivd ERo#s 2i
F+250Th %o _

. DDT i X 5 =" %7 v ofi@ itk o
55 - EXBRCHS LA (UR - I3dE, 1953), HU
2% DDT o diiieilcle WM m < 452
DEFRTCHLHEGG S & v (U - 19k, 1953), K

- B A D RHA T IR ATRRE I o [ FEMEATRAUE

b, FRIHOKE neuron d train FEHIELFL

KEBDPLTVWBHIERD, U DDT oOfffgIcRt

15 —READLHEOHRIL T K, 22L% DDT
MEO—JIIIAIE LCRIBIER A S wh ik,

ATENDIFRIC XD CHigE%R  deterioration =iy
' "‘f-.#g\"C&)

EHEABIDS {MHJI?‘IH LAstigEd
DDT Jifi% Ringer IUHTHIT2 &3RICIXEITHL
Wik sob (MY - Tk 1952, SokSie

deteriorative ZefS% DM bitehH 5,

~mﬁMkKRM.HmT7mﬂmﬁitumB.
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X 5 I BRI 1 A BB OB (Shanes,

1948) It X B b oTiel, FHED deterioration HIF

CHETT LA TR B 28 b, FHUSE (IEL
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&\ 5 TEE IR O A A2 T\ e Tl
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odivy K91#5) train (long train) %2,
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Résumé ] .
Nervous activity in the DDT poisoned American
cockroach, Periplareta americanaL., has bheen
studied electrophysiologically with amplifier and
oscillograph for the purpose of accounting the
mechanism of development of DDT symptoms.
In this ';report; we are .concerned in the
spontaneous activity of the giant nerve fibres.in -
the central nerve cord and appearance of train
of impulses. in the sensory neurons of the leg.
In the normal or untreated cockroach, the
;t'requency of the épohtaneous impulses in the
giant nerve ﬁbres is very low, with average
frequencies of 1. 37 impulse per second at low
temperature (17°C) and 0.74 impulse per second
at high temperature (20°C). . i
At low temperature, ‘neuron somata of giant
fibres in the DDT poisoned roach with symptoms
of locomotor instability and ataxia aredischarging
impulses spontaneously at high frequency on an |
average of 8.060 impulses per second. As -

‘the excitations of several neuron somata are

abproxim'ttely synchronized, the impulses are

. discharged periodically causing the grouping of’

impulses. .

As the polsonlng\\ms ndv'mced in the convulsive
penod at low tc;mperarure, .the frequency of
spontaneous discharges in the giant fibres is
decreased markedly.

In the roach recovered from the symptoms of
locomotor instability and ataxia upon changivnqr
the temperature to 29‘;C, spontaneous activity

of the giant ﬁbres "is so.depressed that the

frequency of discharge of implilses approaches
the normal or untreated level, on the average
No synchronization
of impulse discharge occurs in this condition.

Augmentation of repetitivé excitability of
neuron soma by DDT poisoning may be the
important factor for the i:ncreased
spontaneous activity of neuron soma.  This
change of nervous activity is correlated with the
locomotor instability and ataxia rather than

most

. convulsion,

Trains of impulses''in the sensory neurons
are induced by the injection of DDT: alcoholic
suspension through the leg in the cockroach.
Each train starts at a frequency of 100 to 500

13
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impulses per second;- declines . slightly . in
frequency and’ ends 'abruptl'y' ‘within 10 to 800
milliseconds. Such- train‘as thlS may be called
-*short train”. R e R
In the ‘BDT poisoned roach, ‘an -additional
“long train® can be detectéd, which starts at
reiatively low " frequency of about 100 impulses
Per sécond; declines slightly in frequency, and,
aftér lasting for about one second; ends abruptly.
“Short 'trains are' discharged in‘ the-sensory
neurons of the poisoned roach at low témpeérature
in' the period of latent or-locomotor - instability
and "ataxi.a, ‘but - as the symptoms progress to )
those’ of 'the’ cor.xyulsive “period they cannot be

obsérved. In the roach recovered from locomotor

instability and ataxia upon ° chaflging the
témperature - 'to '29°C’ sensory neurons "are
dischafging short 'trains,' while after ‘the

poisoning has advanced to theé convulsive period
at* high ‘temperature,
activity 'is ‘thé same "as thatof roach inthe

‘the spontaneous -sensory

convulsive period at low temperature, "
“Long trains ‘can be detected. in the poisoned
roach- with symptoms of locomotor instability .
and ataxia at low temperature. I‘n the recovered
roach from these initial symptoms upon chinging
the temperature to 29 °C, long trains afe' not
produced. 'And only in féw cases thésé 'trains
are induced in the convulslve period both-at low
" and high temperatures.: L
-Activity of productioh of short traifis may
bé increased or may'not be ch‘an'ged-upon severing
thé crural nerve at'the level of femur in the
DDT poisoned -toach, hile that of 1ong trains
may be decreased or lost by the same operation.
Under the influence of DDT,
neurons which are discharging the single spike

the sensory

normally ‘may. be extited repetitively"and

o

. ind ataxm. Convulsmn,

;s 19-%-1

rance of hoth short and’ long trains ‘may be
correlated with :the ‘locomotor . instability and
ataxia rather than the convulsion, i this effect is
not ‘the sole’ factor for ‘the, development of DDT
symptoms. :. - . . :

The forezomg‘ experlmental evxdence clearly
supports OUf»hyPOtheSlS concermng the mech1nlsm
of development of DDT sympto*ns that lmve
heen pubhshed already m Qur prevmus paper,
and the followmg conclusxon can be drawn
" from it. .

DDT acls exclus:vely as a nerve poxson, and
1t 1s a pn’nary actlon of DDT to augment the
repetxtlve exc1tab111ty of neuron soma. It ‘has
been suggested by lxoeder et el.” that' scnsory

1eurons of cockroach leg are '1ﬂected by DD']
and that the initial symptoms of exc1t'\b111tv
and tremors "due to the reﬂex eﬂ'ects of an
mdlscnmmate b'lrrage of 1mpulses of sensory
ongm. And Dresden concluded that the facxlxt:ltx-
on of synaptlc transmlsslon m the central nervous
system plays the most 1mportant role for 'the
development of symptoms.} Our theory is not
agamst these two views but covers them, for lt
states that the augmentatxon ' of repctmvc
excxhblxty of nsuron somata in both the sensory
and the motor systcm causes “the abnorm'llxty in
the symptlc transmlsslon, Wthh brmgs alout
disorder of the reﬂex functlon, i. e., the mmal
symptoms of postural and locomotor mst'lblllty
the’ secondary step of
the course of DDT polsomng, is brought about
by the secondary or deterwratlve eﬂ"ect of
pmsonmz to the nervous system, after the
pnmary or’ unstalnlxzmg actlon has passed away
DDT has no intimate relation to the death of
the poxsoned msect, but paralysls and death are
‘the inevitable results due to the detenorahon

discharge the train of 1mpulses. While the‘appea- of the nerve, ’ “" ’
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