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W THCIRTE L T\ % Leptospira autum-
nalis (LLF A), L. hebdomadis (LT B), L. aus-
tralis (DL FC), L.icterohaemorrhagiae (LLF
Ict), L.canicola (LL'F Can), L.pomona (LLF
Pom), L. hardjo (LLF Har) o 7foMiER OE
i AARAN
2. MHRE

2420845 —FL—rDKwell (R) &
Korthof #i% &50 # £ {EAT 5. RIZHBRIMIFELO ¢
L%E1IFIO well IIFEARBIML, LIEMEKI0 « £
2B wel IIEARM%#YE L THRED well T
210 £ 235 TH. SHICHEEENS0, £ % 2 well
KNz 5. *ERE L THERIME % M2 371 Korthof

W0 £ L HEBEREWIO 1 £ #RE L 7z well 2524
5. TL—PIERD LD DEEXDOE, 37°CT3
BERCSEs. HEZEwel »5 1HEY, B
REFSEMEIC X V1005 THBRL, REEH H i
B well NER L DD EEIEZEL(BI LTS
et L, BEERL 7 well o EFHREE
Trhifkfis ¥ 5.

3. BORE

1) 25CTHE L /-HOEFHHE

AR CHAV: TEROMEBEROL 7N RES %
RFERIEEL THH25CILEDL, BREDPOEN
FERT 5T TOMEE LS.

2) HEIEF EBOREIC L 5 FHEEH OB
FHEFS1E# Gly £ DMSO # Z¥ /K T£hEN50,
40, 30, 20, 10% =AML -8, BIUFBRED
Gly tDMSO# 1 : 1LIZBRE LW Mix) %R
w7 IHEEORZBCORETCEFPHORD
8 h o 72 L. autumnalis 3EEHIZ, FHRHEDILH O
HMEEAS25, 20, 15, 10, 5% L&A EHi21 ¢ 1
WIRIML 7. #0#25°CIlcfR-> T154, 1B, 2
BRRE, 12BRRARICHISEORELBE L /2. HiEE
Wi, FHAOBETCHOMEAIE L EY (og
phase) DH L, BEBOHEBICENBED LN LW
#1-1) (stationary phase) OWE * W T, £h
FRBAOREBE IOV THEL /2.

3) WAL BB L R HHIRE TD2AEE
ik $-428 73

FEEB L% Gly, DMSO, Mix #* RigESZ N
FNS5% &5 EHITIRML 7 L. autumnalis 5%
WEHCT, (O LgEHoE T, CESFRY
b DL Korthof SEMWT 1 1 10ICHFRL b DI
DWT, FREFN2CISFMR - 7-1% —20°C T2k
BRTE L, Z0OH3TCORE TR L TiH 8
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L, 25°CTHEEL T, BHOEFREEBLA. £10
AORBRE X H\7.

4) 1, 3, 6 AMFEERE

HEFSIL# Gly, DMSO, Mix # RiBEMNEh
FNS5% LD EHITHEML 7 L. autumnalis 353
Wx2°CICISTMERD, &¥612-20CT1, 3, 6
» AEMREL 7-1%, STCORE CRIM L TiEHh I8
L, 5CTHEELT, £ERLPEBL. T4,
CoEEIN-EHE AT L. autumnalis 1233 5
HAEOBEESHR S LTV 5 I1iE % BV CHAkM%
HE L, FHERECLIPMBEMEORILICOVTEHE
L7z, Wb RI0EDRERE 2 H /-,
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1. 25CTHEEL -MOEFRM
THREOMEHOL 7 AT 2 HWT, BEHK
WKL CTREL, BEREPICENALNRLZ L
A5FTHBEL7 (Tablel). 5P OH AT
T5FTCOFYOLMIZ, Ict & AXFRRBRETH S
HWAPERBES»< B.7%» A), B, C, Pom %32
FEfEC, Can, Har 3D > 7% DN T Har
HEDE, o7 (B5.5% A).
2. WEBHLR EWOREIC S 3 FARMOMRE
BB L OB ORERBEICREDR LS 3
EEOHEN LA FEFML, 1598L0°1, 2,
128 ZICH OB A BHE L /- (Table 2). Wi
FRAFICBVWTEFHHORLEH» - /- L.
autumnalis % Fv>7:. DMSO i3 80 # < i,
WIS TORRHEFHIOBOONLEL Lol B
EROE TiEnE 2 M $ T, EEBFIEFIME
RED L DOTHMED SN Gly Tk 1 B
METRETORETHI TOLNA, 2BMT
X50% B THEMALNL L 2, S5IC1208MEIC
210%HICA SN BT TH o 72, Mix Tzt
BoWH 1 BeM & 2 BEMRICI1350% L 40% W T, ¥

Table1l. Time between inoculation and death
in leptospires kept at 25°C

A B C It Can Pom Har

Mean 3.7* 48 50 38 53 48 5.5
SD 11 20 27 24 27 29 3.0

A; L. autumnalis, B; L. hebdomadis, C; L. australis,
Ict; L. icterohaemorrhagiae, Can; L. canicola,

Pom; L. pomona, Har; L. hardjo

% Months

7oEE LTI 2 BERIRICS0% I TA LN L o,
Gly & Mix Tid, Gly D) F*EORBOL B FE
BEh o725 20L10%DHETIEIMixDIFHICH
DED LN LRI /2.
3. MERE

1) 4BHFEERFOLE

(A0 & 8 1E o L. autumnalis (235 5 8

Table 2. Percentages of media found L. autumnalis
in the log and the stationary phasic growth
in the medium mixed with cryoprotectants
and kept at 25°C

Time*' %** Cryoprotectants
DMSO Gly Mix

Log Stat Log Stat Log Stat

15m 50 0 0 40 40 12 28
0 0 0 40 40 16 36

30 0 0 40 52 3 48

20 0 8 48 72 64 84
S 10 0 2 6 8 10 10
lh 5 0 0 16 16 0 12
00 0 0 8 20 0 2

3 0 0 24 28 12 3

20 0 0 28 48 40 80

10 0 20 56 8 100 92

2h 50 0 0 0 0 0 0
9 0 0 8 8 0 2

3 0 0 16 24 8 3

20 0 0 28 28 24 68
R 0 0 2 6 8 & ¥4
12 5 0 0 0 0 0 0
4 0 0 0 0 0 0

3 0 0 0 0 0 0

20 0 0 0 0 8 12

10 0 0 8 3 48 48

Log; Log phase. Stat; Stationary phase.

*1; Time for equilibrium between medium and
cryoprotectant.

*2; Concentration (%) of cryoprotectants.

% 3; Percentages of media found leptospires.

Table 3. The influence of 24 - hour - freezing on
L. autumnalis in the log and the
stationary-phase

Cryoprotectants®*
Gly DMSO Mix
Log phase 100** 80 80
Stationary phase 100 80 80

*1; Final concentration of cryoprotectants was 5%.
% 2: Percentages of media found L. autumnalis.
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BRI RIBENS B 25 L) I3 MOEE
B L 2 RN L T —20°C T24B¢ M{R7E L 7= (Table
3). xtBU, #ILME B2 Gly TRIOAESRRE
THAERES, BBEREIC L - TEERAICE O
FEATEED 5z (100%) »%, DMSO B & UF Mix
TIX20% DTEEWEICBWVWTHIZAON o 72, *F
B, #EHOBECE I, o

(2) FRBLIUVEFROBEERBINTT 2 EE

HEERTEARO T, BLUIMEICHRL -
WIS, IBENS%EZD L2 3EEOEERIE
Hir@mL bk, EEMOSDIZONT-20C
TREHIREE L 7= (Tabled). HIEERIIEARO
HH5, RREOEFERSE, o 7. HEBHIEF % F
MLAVWTHEE LS, ECHRIEESLL
Moz,

Table 4. The influence of 24 hour-freezing on the
diluted and the undiluted L. autumnalis in
the medium mixed with cryoprotectants

Without Cryoprotectants®’
cryoprotectant Gly DMSO Mix
Undiluted 0*? 100 60 100
Diluted 1:10** 0 80 60 60

*1; Final concentration of cryoprotectants was 5%.
%* 2; Percentages of media found L. autumnalis.
%*3; Diluted with Korthof medium.

2) HHEREEREEL-EOEFHHE

BB EEOREESEIZL T, Gly &£ DMSO
DHBEDS BIZHRBEHIFMLI-bD L, BRI
DEREER* —20CT1, 3, 6» ARRER, B
PREMELE#E*1T > 72 (Table5). DMSO 0T
215 BROEFRIZIN%TH-7. Gly Tidl»

Table 5. The influence of 1, 3 and 6 month-freezing
on L. autumnalis in the medium mixed
with cryoprotectants

Frozen Without Cryoprotectants**
periods  cryoprotectant Gly DMSO
1 month 0*? 100 20
3 months 0 80 0
6 months 0 20 0

*1; Final concentration of cryoprotectants was 5%.
%*2; Percentages of media found L. autumnalis.

H1i3100%, 3% Hii80% L EETH 7%, 6»
HTi320% &L 28K T L7z ERMBETIIEFR
HHTH o7
3) BAERAEREEE L -E 0B X 5B
i
FERDEERT-20CT1, 3, 6 ABRER
RIREREIEE L -HEHVT, RAOEESEAO
MFIZOWTHEM % #lE L7z (Table6). iR
M2 DMSO Tix1» AW, Gly Tix 1, 3,
6% ABITHo -HEEEMICEESEEL/-EICX
AHARETIE, TR FE LHAE S S .

Table 6. Titration of antibody in a serum with a
known titer using L. autumnalis cultivated
after the freezing preservation for 1, 3 and

6 months
Frozen Cryoprotectants*’ Control*?
periods DMSO Gly
1 month 2,592 2,592 2,592
3 months — 2,592 2,592
6 months — 2,592 2,592

%*1; Final concentration of cryoprotectants was 6%.
*2; Titrated using L. autumnalis cultivated at 25°C.
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L7 FAE T DA CHRIEICE T 5 EFHM % g
5k, A, Ict % £ Can, Har »E<, FF
¥HEE3.TH 55.5% BOHAANICH 7. ZDEH
WCMERIC X > TEADERIA LN DS, BEEEIC
BHEAHEBEIHER SN T TIZ, BV 03 B0EM
b ERS, LT MAETORMUEEIE, &7
HBRoOBREOLDIZEHLET, E6ICETORKE
FoTITH 91, 1-2% ABICITOIRETH S
Z EHTRME S .

HERBEOREF LA ORME, FHICX-oTIAEE
EEINBAY, AR CHERIER L RME FICK
HRE L EER TR, 20BOEETOTRLE
DREVPELBDOON Lo/, ZOZEhH, L
T AT OFFERETIE, EEBIERSLETH
BT LR EINT.

HERFILFIRINZ O FHRR I, BRLEET 5
LEDT) &Y SEEEERAS3-16BFETH A Z LY
2¥BEIZLT, 15500512 oMIcEEL 7.
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FHEERAE VT ) A, FRBEORKWIES AR
RAEL 2 AHEEAA S 725, DMSO 2 FHv 7
BERE TR, Wm 6150 %THEIZITLALED
bhhor. Gly CTIREFT AEEBEMNSE L,
Mix Tiz Gly ¢ 3IZRIES 0 EFERIB L. F
EF B ATI205 A2 2 5 & SEEOVWThOHER L
b, LOBRBIBVTLHOERIZETL, /-
HEZTEVTHEHOFBERLBEIBRI L. 2ok
2, HEHILERIC L 2EOBEERA RO LN
ZEHhn, PHRMIIEL, RITERETHSHIT)
FEOEBE I L L ET LW EEZ LN,

V7 MR T 2 FERET 254, SEBHOHE L
FILOWE S X UHEEROEFRD b 0 L 105w
WL DEHWT, —20°CIC24BEB{RE L 7-H I
DWTHEL 7275, BEEZE ORI T3t &
BILHOBTIEEN 2D o728, EFRLI0EFR
L7-EREERN T, BEBOSEREIEAREE
WA RB-> Tz, —F, BoEEICL - T3l
AT L THEOFEDIE S RO ENE v b
N52%, AEBROL S MAEITIRELIZERR
HDoNLhot. —F, HEBER*EEEBIGHK
mLZ5E, B ) b#EIEBHoEICEVT, ®
MBRICEFEL TV AREE L - 7.

1, 3, 6» ABOEBRERDOEETHES L
L. autumnalis # T, PEOFEENHER I T
WA IMEDOHUEM % FIE L7225, 25 CTREFELLHE
FHOWTHIE LM ZR3RBoon b o7z,
1 EEOMBERZTICOVWTOERTIEH B2, L
TP RS ZHER LRI OMERIC & ) FEEEEAT
BBThH, ThERBEEEL L OZHEMAE
WCHWAZ LN TEL I EMRENT.

= #

VTP AES OREREFEERBTOHEESEIC
LTREFL 7., HEROREHLEAELT, 7Yt
) Gly) EVAFVALT+FF (DMSO)

RV BAREEREEEHILALRET 5 FE0
ETIXBFIEAOBELEL L, FHRMIIEREO
E)DVEOBEI Lo, THOMBERZHW
THEDCTHEEL LA, FHAEHMIL.
icterohaemorrhagiae & L. autumnalis 7SF32 & T
H5PHENRSENL 3.7 A), L. hebdomadis,
L. australis, L. pomona %5131 E T, L. canicola,
L.hardjo 3B o 12 FDOHNTHIBREINRLE
Motz (6.5% ). FRHEFHEORSEH» -7 L.
autumnalis ORERBFIZHKER, ILF) % RIBEHTS %
2B X HIEmL, 25°CT155 M o E LB £ 12
—20°CTCURBREL:. BEL-EEERLME
BITHICHEEL THRET I L, MBOALNLEH
DFEZ, FBH L BILB OB TIIEN R o 7225,
EARELIEARL -HERE TR, EFROER
BRI RRHE-> T, HEBLEAZLTHE
—20CTHMET AL, 1y ARFTRBREEOREE
THRBEHITED 5 e 5 - /2. DMSO #i0 T3 3k
RARF Ly ARCTHORBEREEL B0 bH
AL 72D i320% TH - 745, Gly Tix3» B#
THR0BLEETH D, 6% AHRIZ20%IETF L7
¥/, 1, 3, 67 AHEMSREROERTHEONL
L. autumnalis # i\ T, JBEOFEFER SN T
WA IMLE Y% BIE L 7225, 25°CTREFEL-H
WX s ZR3TOONL 2o 7.
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Summary

In reference to the semen-freezing-process, a method applicable to leptospires was studied. In order
to protect the possible distraction in cells by ice crystals, cryoprotectants, glycerol and dimethyl-
sulfoxide (DMSO), were added to the cultivating medium. In the equilibrium-process, decreasing of
leptospire-destruction was tried by making the concentration of cryoprotectants low, and by letting
the equilibrating-time shortened.

The average life span of seven serotypes of leptospires kept at 25°C, L. icterohaemorrhagiae and L.
autumnalis were both shortest and between the two, the latter was shorter. (3.7months) ; L. hebdomadis,
L. australis and L. pomona were middle; L. canicola and L. hardjo were both longest and between the
two, the latter was longer. (5 months).

To the cultivating medium of L. autumnalis, that was shortest in the average life span, cryo-
protectants were added so as to make its final concentration within the medium to the degree of 5%,
then the cultivating medium was equilibrated at 25°C for 15 minutes, and stored at —20°C for 24 hours.
Concerning the percentages of growth in leptospires after the cultivation of melted frozen cultivating
medium, there was no difference between the log-phase and the stationary phase, while it was slightly
higher in the undiluted medium than in the diluted medium at the ratio of 1:10. No growth was
detected in leptospires when they were kept at —20°C for one month without cryoprotectants. In case
of the DMSO added cultivating medium, the growth of leptospires was kept within 20 % in the
medium melted after one month’s freezing. And in that of glycerol-addition, the growth of leptospires
was kept within 20% in the cultivating medium, the growth showed a high ratio of 80% even after
3 months’ freezing, though it lowered to 20 % after 6 month’s freezing. Concerning the values of
antibody titers, no significant difference was noted between those obtained by using the preliminarily
titrated serum supplied with L. autumnalis and then cultivated at —20°C, after 1, 3 and 6 months’
freezing and those of the ones cultivated at 25°C.



