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Effect of high frequency, low frequency and direct
current upon tobacco mosaic virus.

Yuichi Mivamoro and Junichi Fukuoka

I #&

N4 T AT F S ERRERLEIC XD TREEE
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EMxBhbiihe EE, ~4 7 ACHTHHE<OEW
W OB BT 2B DB, A4 5 ARG
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BRI EEY 5252 LR LEREEOZ T4
FBLEDE EIHILA TV, HITRT, ~4 5
AXT DEEARS B ik E oo ESHIMEOVER
12D TOBERFE ERE DI Ve 707, BRI
X5 EBHE A I AT A EBRAEOBIEL S D
DBTH 5o

LELEIMYLEDTE & ¥ A ZiF 47 % (LT
TMV st %) N, KGR CEREREIEH
VLD, hbh TMV oM ECHETHC 52 5
BT OTHFE U 7o RERIZ 1953424 F X b 1954
4E 3 AIZ O LIRE AR R A E R O
ISBIB S B8\ CfF D7, :

AEERE 175 10O RIS HiHEE & RO
HEx 52 bR SR L EF R L
EELLMBELRT Do ks, ESHAMEHNIA
ISHESTFETERSEM, B EvEl 7
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R4 5 A b s TMV OkESE TS %o B
{ix BAWDEN oZ3nEiL - BEDIC Lot fis TM
V 5 @ -l (Nicotiana tabacum var.
White Burley) oEEfkyfakiz 250 g/l o7 <
= ATRINT X SO R OISR X 5 SE R
T3 B & 3000 rpm. 30 SEOEY & ¥ WEID
KB 7o KPR IERKR TR 24 BHE
WL BRIy N2 <RAIOERTHRE L RIBICL
cht TMVERE Uiz, o TMV B4 5 A
EOREFIIREARE L 0 0.22 S HEE S ke RER
i TMVER iz 10 5 BR LR (ERE
B 0.029) roRihxfviz, cih TMV BHEo
PH i3 6 0~6.2 T3 oo

AFERC L e TMV Simig it TMV %18

LRSS LELRT BS, i TMV EeaRE

1ERico& 2cc SEHARHIRA~NEAL 3 ~4 HR
e 11 [Homses, WM & b fEO ML
7o 10 HECSFNEFIIEE Sl kS
PIICTIRERTE L 7o ’

SRL =B EREE 5.0m (SHE: 60 2 5
120 OBEHRTH 0, + O RIRRIIAREH=RAE
TR-BIMA [ 157> & o FAFFFEHE (17 5kW)
ThDe LETHEL, BROMICAR 1.9 ¢m, B
EX 0.2em OEFTHRD ¥ 5 ARBERIT I BE 0
iz TMV &7 5 A TRHL 7o RSN IR D
WFEERVHREL, ChicEsv5 20BERY 5,
TMV mrokExRy 80 & U ¢ Biitho EHRHE
(electric field intensity) B %=0 71 ds, HFiTH
SAKFBAIZEST 9em, HR 0.3 ecm o7 Az~
ST AL CEREET IR L oo MY KL
FURHITE B IC KT BE L CAHIL 7o SHENTHL



78 EEEAZREEZERE

T EEEEIE 50 ¥4 Z L OBRAETS 0, HE
VLT LR F 5 ARBOMNT 5 NG
LIS BEY L Ty 7070, HHOMES
RfoEE L& Ao Etbhi. &k, 1HH
h o NEOBE& L BRI A st 5 L RRCRT
BEYHIEL CERBEY ML, Xamho TMV
B ORELRAZHEL 2. it Ch SESHAED
SRER X WAL B 5 ERAEORBRY § 07,
Z oBair TMV B e T AR5 Lic ¥ 7 A
g AhFTE OB BIER S RERIC AN TLE
B B THEL T2

FIROMHY 2 73R IR C A5 mR L <
SRIEME L HTEED 7 A2 IS L 7o EHeTNI2 Nico-
tiana glutinosa 1T304 % FBEEK L AEEERERTH
Nize FLITHED T A MCIREBEEIS (Bak) D101
BRIz, B, AR 0.8 cm EX 8 cm oFRE
RV, ZHITTOHTED 2 f5OBECHRL i
% 0.5 ce AN TEERCTCAEL %= TMV &g
% 0.5ce FPHALEREL Dz, HIMSOHHRILS
T 0.85% D AIEIKCIT DOk, BELERBREY 87
°C oREGHI 2EEEL =BHROAEL ST
Too B2 F FHEZENCHEL FARAE 20
B ECECRERT R,

HI. ® & #& R

KBRS A, RRVEGLECOREY RS &
FRgi, Thb &R 2 D SNERBY 70
720
) EARMLE

TMV E¥ (BE 0.22%) KdLTHE 5.0m o
FRE A ERRE 50~110 V/em ofifA cHRHEL
T#OIREMR OFTEMEC 5 2 5 B8y /i, B
PN TR O LRRE R O R L U
TR, TRCOREE 3 S HUNICHTEREICIEESD
% L5 CEEYHETL oo o cliE RS R
KRENTHLIERRE X 0 £ 0EWHps B 4Hb
iz, BEBIOHEOEEZ 13°~15°C, pH % 6.0
THDiz, BEHT X DIBESDS 70°C Ll Licik % $8H
RESHE LT, BT R 2 R RRA T 452
FRL cBEERRLUBRISY 7o, T OMEYE
PLCERTHITELIERVCE2EOTE I TH S,
MRS ORI 31°C st 5 2 WK VR RIC 31
% 20 BHIBKRIM O DO TEB, + B — @
FNR PRSI & % FERUBOFRRUEEL R L

Tuo PLMTEOMBERUZTNC N1 5 AW LI
DRIBEETEH S, BRI 4 BB S5
TH D, GRHIR4 OFEORNEO L DOFFTS
%o

- 80°C 75E 90°C M HicBEA AL RBICL S
GRS 30 T, T B UBOWE Mo E D
Fh R OBFRRTCEH O,
2) ERARRE

TMV 10 {25 (28 0.0295) 2B RAaE 100~
150 V/em o#FRCHEER 50 %4 2 2o Y &
r, oz o TMV pinfii 5585 F 5
D E TN, NBOIEAEY T X < LRABEERTF0
FHENICES, IEREY —~EREAET 5HO®
E, BhoB& s BRENOBRMBELIIHL 0
FRICER T E U b 3 S HPMICITBEREICET S
L5 ICHEAL e TEO/M], FRL BRREL Lo
Brpa < mShic. LEHiOMEOERE R 20°C ©
% b pH 2 6.2 ChDlo AT XD CEES 0
°C Mk % LRI TS EB Ui, MEE K
Z 7B R e 4 WK C 4 fHCR LOREM: & 5in
PO F A b BITDR, T b OREYH 3 FcaiysE
Ale ZORKCETLHBHHIIEIROBA LA
#Th %,
MEOBRORESS 80°C Ll ko 5 LIS 3
T A BROMWEI MO b D LRV BFRTEH DR &
BB OB % DB b e R UL KE
KobEBNSCIEHBOMEBEEC 0T, ThidE
SO Lo CTRIRD Sk b W7 Bl B KER{LE 8k
LB 5,
3 B E

TMV 10 {5008 (U 0.029) B ERE 120
~180 V/em 0SB CIEEZEEE LY, Z o0
23 TMV OFEEMER HITHEC 5 2 58 B,
M OFIIE AT S 5\ WINME R LB OBE LR
N LRRE & OFESIRICE e BUENCE
WxEL 3 LIPS EEREFICET S L 5 KRS L =
O TFOMIZRFICR I BBERREL Lols
54 B fe MEEBHARTOMEIOEER 20°C
2 b pH 126.2 Th ot AT L DOCRES T0°C
L B¢ B S B IMEER LSO D X 5
B E RSN D, MR R kRS
A ZETRK T 4 fECRR LR s dottio 5 2 g
Lo CHbORPETHEAFRCENFT L. COR
KT 5HMBAEHRE 1 ROBS LRAKETEH S,
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Table 1. Effect of ultra-short waves (wave-length: 5.0 m) upon the
pathogenicity and antigenicity of TMV (ca. 0.2 2).

> Antigenicity** ( Pathogenicity* **
> :
W% . Number of |
Yeg, % @ 1 Antigen .V | Percentage
R 116 | 1/32 I 1/64 ‘1/128]1/256 IC wntige ne;(;r&tslc Fercentage
> ; ol b oo~
60 ) ~ - » ! . 90.1
C|10min.| 56~ 91 PRI AR I A B 319/354 | 90
| | T . ' !
- - 2o W L - 1
70°C | 10 min. ~ ‘ 88/392 9
G| 10 min 91110 + 199 il il ; B i | Foio- 1388/ ‘_ 98
80°C 10min. | 64~100 | 4 | 8| 10 H o F | SR T B B 6 5.0
i : ! - ' |
90°C |10 min. | 91~100 T N T S ") S
H 1o L _ ~ / !
95°C [ 10min. | 91~100 | 4 | ob | &’ J‘;A; ol sz L om0
) Not 9 wo o Do o+ — l
Control | jyradiated | — |20 | # | # [ A !

* Results of precipitin reaction were read after 2 hrs. in a water-bath at 37°C and after 20 hrs.
at the room temperature.

#% o gigns indicate the grade of precipitation. — signs indicate no precipitation. Dilution of
antiserum shows the final concentration.

*#¢  Number of necrotic spots: the numerator represents for the fotal number of spots produced
on 5 leaves and the denominator those produced on control half-leaves. .

s These precipitates were fine and not flocculent as in the other cases.

Table 2. Effect of ultra-short waves (wave-length: 5.0 m) upon the
pathogenicity and antigenicity of TMV (ca. 0.2 %).

Antigenicity** ‘ Pathogenicity***
. Number of |/
Antigen .~ | Percentage
1/16 | 1/82 | 1/64 1 1/128|1/256 control n:;r(')(;issxc 1of s urvivgal
+ BB E (5 - | ssum | w53
ol WLV E | 2] T | eoess | 960
A= i L
70°C 2 T T e e I e I
omin| 56~ 91 | 4 o0 ML W M F T - 472/666 | 170.8
60min.| 56~ 91 | 4 | oo m jﬁ’; ]rt T - 49/933 5.2
10min.| 58~ 91 | 4 | g8 Hal Fal Fol Fal 7ol Z 0/1091 0
20min| 58~ 01 | 4 | o2 S Y e 2/1498 | 0.1
8% omin | 73100 w2 A A = e T ] omes | o
LU e I sl e
60min.| 61~100 | 4 | oo ]ﬂL[A ﬁA jr"FA ol a0 C 0/ 667 0
Not 2 + - -
Control irradiated T 20 fHJr m ﬁ +H + -

# ¢ wx* For the explanation of the table, see the footnotes of Table 1.
A These precipitates were fine and not flocculent as in the other cases.



EEARERETRE

Table 3. Effect of alternating current (frequency: 50 c¢/s) upon the
pathogenicity and antigenicity of TMV (ca. 0.02 ).

Antigenicity** Pathogenicity*#**
i 1 ! Antigen  Number of 'Percentage
1/100i1/200 1/400‘1/800;1/1600 P nestlé‘ggslc ‘of sorvival
i |
lomin| 105~110 | - (o | E TS 196/414 | 47.3
60°C | — e
20min.| 105~110 | ~ |2 jjt ji + P 110/343  32.0
| iomi - 2l s s - s 13
10min.| 100~110 l o HIHITIE 2 T s
e PPNV ) TR TR T
~110 | =+ M N - 2/231 0.8
20m1n? 100 IR t + - / o
; ! 20 =, | =, - - - - |
omin.| 121~181 | = || Fal Fa| T4l - ’ . 0/120 | 0
80°C : T | _
. i b g —_ -— —_ —_— ‘ —_— i
_ 20 min.| 121~-131 { + 19 44 +2 + J + | - 0/132 | 0 ]
10min.| 181~157 | + |2 Ea| T4 Ta| Ta T - 0/174 0
’ 20 + + + - -
90°C ‘ p " ; —
20min.| 131~167 | + Ta0 Lol T4 70T - 0/129 0
R e B L
Not | 2+ - -
Control treated - [ 20 | 4 ' + |+ | x ] - -
* *& ¥%%  Tor the explanation of the table, see the footnotes of Table 1.
& These precipitates were fine and not flocculent as in the other cases.
Table 4. Effect of direct current upon the pathogenicity and
antigenicity of TMV (ca. 0.02 %),
Antigenicity** Pathogenicity***
\ Anti Number of P tage
X gen - ercen age
\1/10011/200 1/400 | 1/800 1/1600}c o] nescprgttslc of sorvieal
10 min.! 157184 | ~ ‘23 i e i R R , 0/159 0
60°C > :
20min.| 157~184 | - |2 T | T | 2 | | - | = ! 0/154 0
0min.| 152~173 | ~ (ool — | 2 | 2 | T | = - 0/ 89 0
70°C T = - | = - .
20min.| 162~178 | ~ |0 — | Z | Z | T | = - 0/190 0
0min| 186~157 | = |0 — T | T T | T | = 0/ 41 0
80°C|— —|———— L = L= L= - - .
20min.| 136~167 | + [g01 | _ B - - - 0/ 75 0
. 2 _ - Z R _ o
10min.| 126~157 | =+ 0/189 0
20min.| 126~157 | = 2| T | 2 T | T |~ - 0/ 81 0
! ‘ o
Not 2T |+ L+ [~ -
Control | piied | ~ loa| & FaE: H ~
%, **, *x*  For the explanation of the table, see the footnotes of Table 1.
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BT R B B0 WY % DB F DB
HBOBFE D 3 LDz I ITKEKRD B %
CRRL < RELREY B0 T BRSH
I Y DCHRR Dgkin HRTHE & I i=Bi7r % 7kER (LB 8k
LB N L.

4) & B =

Sy, (R R CEEROAEORER L T 5
DITHR HEWIEE IR, A3 TMV ofREM: &
PR B~V & DA =M TMV R
(G 0.29%) Th o7 5 AMEFCHC CHEREI
10 F5ZREE L 7o Bl CHRAIL 7o AEIOEIDO,

Table 5.

81

oo pH i 6.0 ©% o 7=, WMEEEG 807, 857,

90° K* 95°C TH L 3BT L b ERE BT
< 10000 r.p.m. 30 SEOBAC & 5 ILBIEREE
DF A+ E PR, MEE W2 7R 2R
CABIZHR USRI R CHTHEED 7 A g Uiz,

MEEEN T WA ORBRYHE S FITRL, E
UEFORBICTANTHEE Y86 FITR Uiz, i,

Zh S ORI SRRy & T s HoniEs b
BT L CIERNL B 0O Th 5 OBLR D 5 12T
EH 7R B ME AEEC FR L < 95°C MR Ui,
OB OUBRFIEE T DM & ORRIRET

Effect of high temperatures upon the pathogenicity

and antigenicity of TMV (ca. 0.2 %).

Antigenicity** : " Pathogenicity***
' i Antigen | Number of ErPercentage
1/16 | 1/32 1/64 1/12851/2561c0ntfgl ! ng;iggc | of survival
+ m #:L ﬁ I f = 11/306 3.5
85°C | g8 Hal de| o) Jo) To] C 0/295 0
90°C H | o8 i:A thA ]:tA j;_a Sy 0/186 0
95°C ' 10min.| 4 | oo s HE Hal o) Fa| = 0/203 0
] 5 - Sy o S~ _ .
Control ‘ - \ 20 '_}{;Jr ';H_*' ﬁ _',:;_ i -
* #* #x¢ Tor the explanation of the table, see the footnotes of Table 1.
A These precipitates were fine and not flocculent as in the other cases.
Table 6. The pathogenicity and antigenicity of TMV (ca. 0.2 25
exposed to high temperatures.
Antigenicity** ‘ Pathogenicity***
: Number of
Antigen p Percentage
1/32 1 1/64 |1/128 1/256 | control | DeCrotic | g o ol
spots
+ e 0 A I 7 4.1
8°C |10min.| 4 | o2 | j} Fa Tal 7o Eay 0/101 0
o 2 - T = + | -
90°C 10m1n’ g | j_A Far el ol Fal 0/ 98 0
9°C |10min.| 4 1 50 { ol dat Fal Fal Tal T 0 o 0
R R
Control SR S A I A A

All heated preparations were
fluids were used for tests.

* R ERE
> 3

For the explanation of the table, see the footnotes of table 1.

& These precipitates were fine and not flocculent as in the other cases.

centrifuged at 10000 r.p.m. for 30 min. and the supernatant
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Table 7. Precipitation test of heated TMV (ca. 0.2 25) with normal

:it?ﬁﬁ?’x%

FEME

serum.

Dilution of

T
T - ot . Antigen
Jﬁqgajﬁ;>£<lﬁfj?alser“f“ 1/16 | 1/82 | 1/64 |1/128|1/256 cont§;1
Virus preparatlon _ 1
Heated at 95°C for 10 min. and centri- ( 2 - Al = _ - -
fuged at 10000 r.p.m. for 30 min. | 20 +4 4 + - - _
Control 1 2(2) e e -

* Readmgs were made after 2 hrs. and 20 hrs
& These precipitates were fine and not flocculent.

EOHED T D, 85°C LI LR cHIEL =508
i b MAERISIC 353 2 WBROREEDHBD 3 D& B>
(AL E BRI & B D BARIR TS D fo 80°C
MEHOBEIITE OIHOUBH RO OIS T 2%
Dize CHLOKIHET HHBFHRSE I ROZh L
FRETH %o

IV. Z2RUER

N A T ADEE  OYERLEREFENC X DOCREMAL
BB LIRE L LEHEIhONSD, PEELE
B & R38R IR 7R R R v e N A
FABEEE X DELA - EAVHIBIL < Bk L BHHE
EEE OSHTLITYE & RENT, BREE 15 2
EEE oML X DT 4 F AOKEM,
BIEHES B SR MO ML S e B 5D
PR ER 1T 5 & N4 F AQEENRELRS
% MRS S 5\ EFERME b E 5 7. Th
B OWRIL A A 7 2 OHTEHE: & ik » ORI F D
K2 LRREME L oD at 0 X oy —BEETHLL D L
ZIRL b HIC T b OMWE Y LIRSS 72
(4 7 ART OBEES B8, A AREMEOR
B O EoXREW BT RTICE 25 2 LW
Th 2o TMV i cid, X¥, B0 S,
Ty AT AT A F, BEMEASE, TEiNER AR
Z =V ABOUIAT D4 5 AOHITMS B Uik
ST T RR I OB R T ES & LAGEHR
T 6 2!)32)33)6)19)23)26)2-1)°

s TMV i Eg, EREERROEHE
AL ®, b4 5 A DRKEME & Tk
KANfils 2 8% 5.2 5055 7= & 12 SHREITD
oo BHT Z M D OREIEER O TCh B oG T HE
& % FeIC B DB oS L fE T oT o h
L OBIRITRIC IR Uz SBHELOHN LA TR,

4 7 AT B I HRBER, Kb 5 WIEERED
WHOFEIL &R oo 278, BREINLS
BRE N1 5 AORBEFLABOMIEN b 5 O HTS
Do ZOBIEC IIUSIERFRS B IRIEIEE Y 1 755
CEHIhOGL BT EmE (R 800
m) K OSREEE (JFE :8.9m, 36.0cm, 9.8cm)
10~80 LMEETPED < A F A MLEOHEY &
2F, BCEETRROBHEY A4 7 25518
% (E:8.9m, 36.0cm, 9.8cm) o 10~ 80"
SREGEE FHN Y S o 5 A OFEREEL T 08
BTl EEY 52 D B, chbogi
AL - B 03 1 5 RS L C B S EWERLEIS D
MLEOEEY L 52 TN WD ThS e BEEIZZD
FEE Y L& R Y Bic$ 5 3 ooBERMnEy
50 ~ 180 V/em o Fsars cilift TMV 2L <f7
Dfce TEHHREEL 2 FiEICE < EREZEScEl DR b
oT V/em TFKbIh, MhOBSLEI T
& AR T MEOTA D 0T SN te THERE
S0 X A IWERTESRFEEOERES L WXERTH
ETHCLL 0P —BUBMOREEL L CHEBEDLS
LT DI B Th B o
HEERITREA QB L3I, BEETREL -
AR OB 2B O S5 1T 07 b DITRER, 5
MO T A M2 3 v T A& FAEOEESREL
Foo HID, HERUBEZITO 72 b ORIRE LA 80
°C LRIz s\~ T o & Nicotiana glutinose 12l <
BEIEELE L, B2K), BOHETOLLOR
85°C LI Lo TR - ofiic i LU CEIERS E 1
R ECErDEE 5, £6K) . oo CEENR S
DL DBE DT AT TCH 5o MBRIGORE
FNHEERAE 1, 25K d¥uE @5 %
6K dRERABETH DR, MHOBEIEHATE
IRIFEMIERB OBRIC X B U RIS OB Bmic
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RS D NEBABEO L OO ETHEFNERI D
Thbo HIn, UBRISIC I\ CRENWSHLERYNTHE
% flocculent precipitate ¥ EITHIPROUBETE S
P DFED L DRSEETBARTD 0 b HE
LB OHRUBO X5 A2 5D ThD. Mo
FICOREINTWS X5 ImiEED 10°C Ll hicie b &
MR VBT %6 D5 MEFIZESRCIITR E
WL 723t 10000 r.p.m. ¢ 30 SRLEMTS &4
T BRBT T 50T, +0 LBERYHAVCH
BRICUHEIS 21T 5 L 4T 5 RIS DIk 5 8
BRI &b 55 SR & RIS HnE oI AL
TEIET 5 (B 63K, Bic - o@mittso LBk LIER
e BoOINE & CHBRISERT ) b TrRIEERD
ZHEE LTS BOBRITR I WEETHR) . iib,
INSHEELWEYL TMV i1 TR
AT DR ETHE LS 5D e WSRO
ROV I FHGLEIT X 5 RENE LT OBk
itk = BRSSO N4 7 ACRED bR
5D TMV REST X 4 5 AR LT
BUTIREM: X 0 3 %08 TS bR B 0T
B Be MF, HEZWIT TMV oSMLmoERE 1T
SRR MO/ & B TRt 5 EMEL T
Whe ZOREIC DWTEEEORROERHI DR
T LIIROBED TH Do MBIRITER 10 b b8
P EHE LIS 10000 rpm. 30 SRHOMEMIT XD
T OOHEINEY SRR 3R ETH B & D
VBRI L AR RIS T %0381 5 R
IR CHEROWB L RNCE O, HBEISC BT 5T
BoBIC AL CEoRRENOBRHEYHETO T
Do T OBEMBIIGETT S BNCELIE X 5 UB O
B B SRl TSR DUSIZ 350 5 Tl a7 <
7 HER D RD bz WD TUBEOREW AL <
FLITMEDSBEIT % 4§ BISIERERIC B Tl
BB Dfee 3k Xt SEIMRR OB ERET
S5 & N4 F AQE/NKITF AL, ch Lk
CHLTOME S BT B & LR X LT IV,
Lo U BERZ & 55/ NEF ok, AR U
Sk pIEZ BT B BN p-E 5 Kt D &,
FEloHAEOES LREBECREL AL 5 TEH
N%5o :

R LRGBS & 5\ LB OB S
L35 FRBEOERY R Lo R EE R AT X A IRE
LFA0°C THTHERD LRI DHRT 80°C Tt
‘S BBLARIDRE (3 E) o HHECOEL A

PR A b TR OBRE LRSS 60°C 1230 TR
RN, PnHHkicsgic b Qe (BB 45) 6
SRHLERIT 35\ ~T R A 7 A OTREMLIR D RS AL
BE D GITEUEOES X 0 R b, Zoi
BRI X 5 EBo R BEYER MBS D
EHDEEFN OB X5 ICEbNL S, EHfl: LFRE
iz BRI BRoRERo R Lo TMV ©
R HTMERREL L o BRI S, BHER
WHie b b OBRSEEREYS 0, HifR L oM
FPSATH SERYHEEL L L, Thh OBzt
My Eibht, ALk bne XL,
M AL BRIERSR TR TER Tt 5 &
LCh Do EBREBOBEIIERILY 7 AERONTS
0 LIRS, RA R CE LB ORAC IRHE
Begk 4 v 2RSS Z LRBEETE Ve #i%
BAURDIXFD A v OEE OB FIICHEN
T E BN b ThH DS, MEITEURHTET
MBI RSO TR S HEEY & Bih 5 kER{LE
=SkoUEER & PRD I

B, BEEOBESIIEE L CTORBREWERI
55 EEPI T %, BHTET Ci: frequency selec-
tive heating %, %\/% Punktwirme X\ 3158
&, b TREERTOLLHEEFRACEL { MELE
DR T HEEN S S HFLEEESE
OEBR OB ALEDOOREL P E L, BEFHS
TS em Ll E oW EOMENE G 1 7 A%
RN NEAREM(L 5 & L IBS TS 0 5E
OERMEOE T i 2 DD, BREH O
PFIesuE U< SR mm LT oEe L AFRIME
ISR OB S R A T RE & e iU TSRS ©
%@22)1)15)31)17)3)2035)29) 5 B\ ik X ﬁ;%@ ionizing
radiation!®630NM 51 4 5 A ORFEME, ERMK
CHTehC £ 2 B R LR OBE Y LB X 5
Ebhb. —&iZ, BROEREEEE» SEE
BRI % LR T o2 EREVER &
SRR~ EBITTH L DML T 5, AKER
OFETN A 5 AH LT d 2 BCC oBEREHH
LS - khthdoize Alh, TMV x4 %R
NI el o EoL Y 53, KL TEE
& VOBEIGROEEN RO b, BICHEGAE
I\ CRZOBERGROVEADRIC LD THESITE
OIRBEMRCHICHED REI N5 DT S,
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V. #5 B

ML L 7= TMV 208 5 m (905 : 60 2 #9 1 »
Yy OFEFI, AT UEERK 50 v 1 7 v) RUNH
THEL & DA 1 7 ZAOBEMR RO £ 4 55
B DNTHIE L Tno 234 5 2 DIRS AL Nicotiana
glutinosa ~OIIEEIC X 5 R TR, HTH:
DF A MRS (BaE) AV,

T AL BT % O & 2 B R RL
720 BB Z BB %07 TMV (% 80°C 10 4ri%
FERRAEE Lt h bl L ciimh o e d B
RO 0, FTEMNE 90°C LI LT RS L
Tz BL & OBEORMERIN 35 0 5L, 80°C
L EoRBEIBISh b QIR0 EBRB L R 08
FRUIR T D0

I X 5 M ORERITEIER & 5\ IR o
B LR ERBTE DD, REMT T L RENF
WH0BE L v 10°C B BRGBORED L /DT
Lo )

Ec TMV x5 &, s X 3R -
FHILFG BRI, B oREME UMY
FeDize TMRNEBOMNVESORBIERC IS5
Bbhse

51 B X &
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Résumé

The present work was performed in order .
to investigate the effect of ultra-short waves,
alternating current and direct current upon

the pathogenicity and antigenicity of tobacco
mosaic virus (TMV).

The virus preparation used in this work
was the aqueous suspension of TMV which
had been purified by Bawden’s procedure.
The pH of the virus preparations were 6.0~
6.2 and the concentrations of TMV in the
preparations 0.2 and 0.0225. The antiserum
used was prepared by injecting rabbits with
the ‘purified TMV. The infectivity of the
treated TMV was tested by the so-called half-
leaf method on leaves of Nicotiama glutinosa
plants. In serological tests of TMV, the pre-
cipitin reaction was used.

The frequencies of the ultra-short waves
(wave-length: 5.0 m) and alternating current
employed in this work were 60 megacycles
per second and 50 cycles per second, respec-
tively. In every test, the electric field inten-
sity and the rise of temperature of the virus
preparation were measured. On the other
hand the effect of heat upon TMV was
investigated.

The experimental results are summarized
as follows:

(1) The results of exposure of TMV to ultra-
short waves resembled those of heat treat-
ment of the virus (Tables 1,2, 5,6 and 7), the
infectivity of TMV being retained when hea-
ted at 80°C for 10 ~ 20 min. in either case.
The serological reaction of the virus was
demonstrated even when heated at 90°C or
95°C for 10 min. in either experiment. In
precipitin tests, however, the precipitates

- produced in the preparations exposed to tem-

peratures above 80°C, being fine and not
flocculent are apparently different from those
induced by lower temperatures.

(2) The results of treatment of the virus
with the alternating current were similar to
those of exposure of the virus to ultra-short
waves or high temperatures (Table 3). The
infectivity of TMV, however, was lost at
temperatures higher than 70°C, and it seemed
that the virus might have been subject to
some electrolytic effect.

(3) When the virus preparations were treated
with direct current, the infectivity and sero-
logical activity of TMV were completely des-
troyed even at temperature of 60°C for 10
min. (Table 4). This finding may indicate that
the effect of direct current upon TMV is
probably attributed to the action of electro-
lysis regardless of the rising temperature.



