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B Y 25 R (Trichomonas vaginalis)
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ETW3,. L, ZhoDEDFERZHCTS, 0
MERFCIE, S OFRHEBANLEL SH, FiTHEDO
MERIC X D, FUh ORGSR, B 5\ it AE{eEr
HERCBIDET BN D 5.

ZIT, TNODORREEMHTHFERE LT, BHHR
FEREZ bR, 19394, Coggeshall (1939) 25, =7V
TRBERCIHERT O REEREL TUBk, Bl
FOMDHIZ 2 v T bEFOBENSHTETS
(Smith, 1961 ; Miyata, 1975).

HERBRESHEE L ShT& e b ) 22 F XL T
X, McEntegart (1954)7%%, BREFFILYE & LTL0%D
glycerin # V3 Z &iz XYV, —79C iz 6 2 AETF
1%, ERLEBMEZE T HEEE LMELIZONK
PITHB. £D%, Diamond (1964) %, Lovelock &
Bishop (1959) 235, A &4DfRkifiEk » EEHREICH
THEZIZLHE Lz dimethyl sulfoxide (BI#% DMSO
LERED) ZWENIEHEICHCT, MY a®F 2OEE
2RAZ TS, k72, Miyata (1973) i, glycerin &
U DMSO AV, U aEF 20 FERERE 2179
iZ, —25C » 7V — ¥ — T1 ~ 2 ReRFHERE L,
—75C £ THHTD LI FEE AT, 70 %L D
ERRERELLBELTVS.,

|E, LR L HRET 5 B, 0C~—30C @ %
BRSNEEE LBRL, Z O OERERIESREY Th ot
B, ZOMBHIZOEFEEE LI RTB LEbh T
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5. —RRICTAEMMEIRRBS ¥ AR 2 BT 5%
&, —10C Hi#% T @RENIC X 5 Al —@ o HEE
FROETZZ ENmMbI TV % 5, JRBEOWMHKE IR
L, ZOREFHEZEBLBEIEERC. LI,
Whittingham (1972) 1%, < v RPFOHEER IC B
W, HEXK (seeding) %47V, Z O REEH % MIE
L, BIFRREREBLLBEL TS,
FITEEDLIL, M) aEFROFEBEEYTOICY
7Y, HOKARAES, FRBROAFREZELLLELSES
FRLBRDOTERCLLEERZ, UTOERZITOI L L
bIT, B, RAREEE, ROVRED LWEOEHEEELS
oW THRAT L7z,

KRRV HE
a) EEFE

FEBRICHCZIEN) 28520, 1974E MY 255
RIEDBE L VHBEL, SYS HiHi (Table 1) 1210%
DIEELIB I 2 0% 72 B CRHME R B VIEL T 5 1

Table 1 The composition of modified

SYS medium
Bacto-peptone 28
Glucose 18
Yeast extract 2g
L-cystine 1g
NaCl 0.88

Distilled water 100ml

Inactivated horse serum at a final concentration
of 10% was added to the medium just before
use.
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Fig. 1 Light microscopic appearance of 7.
vaginalis after thawing. It is observed that
the live protozoa (l. p.) possesses clear cyto-
plasmic structure while the dead one (d. p.)
obscure and rough surface structure.

Fig. 2 Fine structure of dead T. vaginalis
after thawing, observed by scanning elect-
ron microscope. The structure seen in the
lower part of protozoa seems to be an ar-
tifact. Magnification X4,000.

Table 2 The effects of the concentration of cryo-protective agents and
cooling speed on the survival rate of the T. vaginalis

Concentration Cooling speed
Used medium of c. p. a*.
(%) 131C/min  11C/min 1C/min
5 0 1 2
SYS+HS110%+ Glycerin 10 0 L 4
15 0 4 6
20 0 3 3
5 0 40 55
SYS+HS 10% +DMSO 10 0 53 60
15 0 43 49
20 0 2 3

* ¢. p. a.: Cryo-protective agent.

t HS: Inactivated horse serum.

The numbers in this table show per cent of 7. vaginalis surviving after freezing and thawing,
among 200 protozoa which are counted under a phase contrast microscope at random.

DTHB. WEEITH Y > TIL, HERPILAHE48
HBodEz Az, b % 2,000rpm, 5 43 (%04 B
L, EEZBRCZ#120.1ml @ SYS 852 shn, B
SEbOE MY aETFA[KE Lz, T OJHK0.01~
0.02ml ZBNCHE LKA DORE D WE LR 25
e 1ml o SYS HrHucHhn, BRI Lz, BEIEA
IVa—Fxyv AR Y e LrFa—7 (12.5X
42m/m, NUNC ##4) 12491 ml o FhEk 2 Ah T
107z,

b) FEBRFE

37C~—60C DEIDBENIE, ERFIFIATAR T
va—nERVE., Thbb, Tra—VIicEERF 2

—TERE LB, FTIATARTAa—LDhFE
WT+5 Kk Thh, WHEE X cryo-thermometer
(Bailey #H#) # BV TR L. ZDOHFET—60C F
THHEE, DIEZEHEEZESRT 2z T20C/min D
EET—196C ICHifE L7z, D/ & b24mRsiRifs, mh
fEL, 200CoJfEz, =05 LEBEEFL T
BRMoREAFR B E LTHELZ.
BBEOETFMSE CLTEELE) BE0DIiC, #
BE SN E—NT AT A K(2.5%, 4C 12T 1K),
FAIY A (2%, 4C 12T304y) T2 EREEHR, B
A, EERREIBRL, EERIEWE (B, S-7008) Xk
DOTHE T,
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WA, AR O A FEDOHIEIIAARZEBEMSE & AV TfT
7. Fig. LITR$TZ&<, AFRUIAS < AL
MBREZEL T30t L, BRI HBUIRHL L -
B, TY—LEREEL TV, Zh b2 ERREET
BELL A, BRFEROMEEIIRES h, Mg
WIEROLZEOFRLRWE 1D bhie (Fig. 2).

WEGIEYE L LT glycerin, DMSO & #D#EER
UBHBEEIZ W TR LIz L &5, SYS #1210 %
@ DMSO ##AiL, 1C/min @ BHETHEILZb D
2, BfEgEAETRE R L. Glycerin # V72 4
B A EAEFREEB L2207 (Table 2). E
FEOERL Y, 1C/min OWHBHE THFEENHELH
BT EEMOLEDN, THEIEFIATAR T LI—LD
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Fig. 3 Curve of temperature elevation due
to super-cooling and change of survival rate
of T. vaginalis The legend is described in
the text in detail.

423

4
0~\\§§>\§ 10 15 20 25  30min

£-10
E

1
%
£
&

—201 ——— SYS+DMSO 10%

------- SYS+DMSO 10% (Seeding)
1 Dry-ice alcohol
- 28.

Fig. 4 Change of cooling curve due to se-
eding. The legend is described in the text
in detail.

RETH D, SYS HhomAMiREzFHA TH 5 &,
—10C Hit TRABMARIBE LA EZRL, <L b0C~
—20CO[TiX, FRIATARTALa—LDEH5%
1C/min OWHHIZE S oz (Fig. 3). TO
BiGuZ, DMSO DBEENE L R 2icity, EAFHLRERE
ERMETL, RKEDETT2i2b22bb6d, LREN
HWAT A% 7 Lz (Table 3). 22 THE LI,
T OABIRRE FANFROAFICEREZRIELTY
ZOTERVPLEL, WENEWE XS £ RVEH
T, Fig. 31p3 284, A, B, C, D, RUEEDJR
HAFRPRENICHBELLLZS, DA ThabbE
A#oKara# i@ 28R T, FiAFROAH R
KT28Bdk. 22T, ZOREERA#MEIEL, 1C/
min OBRHBHITIESIF 5L, LT OFHETHKEST
7z, SYS B&Hiz DMSO #10%in0z 72 354 D% H

Table 3 The relationship between DMSO concentration and goes-up
curve due to super-cooling

Concentration Lowest temp. F . int Temp. of

of DMSO(%) before T. E. reezing poin goes-up
0 — 6.5 —1.2 5.3C
5 — 9.4 —2.5 6.9C
10 —11.3 —4.0 7.3C
15 —14.3 —-5.7 8.0C

T. E.: Temperature elevation.
SYS was used for basic medium.
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#ix, Fig. 4 1R L. KETbRVHERZIVOZA
—11.3C £ THRTL, D& (&b 2N (&Y ER
RNICEZ %5 LE2 56152, thermometer DHEEMR
FHdb Y, ZhUNOWEIRFAHETHOK) iIc—4.0C
ZREATS. ZZTKRODVLTORE, $4bb
—5C Rtk THHLR LY fE 2T Bz SYS Hiue,
10%® DMSO %ML DK/ (K5 mmfA) %
FALILLZ B, Fig. 4 THEHTRT X 5 72 thign s
bhic.

Ubo#ER2HEIC LT, SYS g#iic DMSO %#10%
WL, —5C THKE ToCHFLAHE, fHKE
TR LI ORRGR O ATFR Ok % Table
4R LIe. ZOFRTIE, RBEOBE RO EFRIZ

Table 4 Effects of seeding and thawing

conditions to survival rate
of T. vaginalis

Freezing (Wa'frl;ll‘;r"l"ginite) Surv(igzi)l rate
A in 37C water 60
B (81C/min) 79
A in 4C water 24
B (23C/min) 45
A at room temp 29
B (16C/min) 36

A : Cooling rate is 1C/min without seeding.
B: Cooling rate is 1C/min with seeding.

RETHEBCOWTOHEERLEZ. Thbbd, ThE
ho #%, 37C OEEHIC TRl (RHAEEET 81 C/
min), 4C OH/KP TRME (EAEHEL 23C/min), K&
UZRICHE U TR LR (RS 16C/min),
@ FhEh YO BEFHECRT S HOKEER, WKz
T o2kBHL VECEFRER LK., @ 37C DR
B CABICEE LR, HKEZTbRM 07 FT60
%, WKEITOXBETIIT%, LERD BEXSELL
7z,

£ %

BEEF LR Y 35 2OHBREZTY,
RIERIER RAEES 2 2T 2R B 25, B
1C/min THFERNEON, BHAAZ Va—Fr v
PEBREERICBELHA, glycerin, DMSO 3%
DREHR IR bh a2l TRbH, 131C/min
(EERAERICRE LIHE) O3B THRE L7254,

FTRTOFEHEDFERL, EEBEFIC L 2B8ICBVT
LRI OE LB O# B bhz (Fig. 2). Z
DT LiX, BFICA U HIBENOKHDOBIKIC X 5
WEETHA O LEXOLNS (BH - HilkE, 1970; &
M, 1971 ; 4RH, 1971).

AFEBRTIX, AL LT DMSO 2B, g
#BoRHIX, HEEMEEZAEL TV b 00Hic bETRL
L, MfRE DGR E—b0OREL, THLPIERR
WS % LT3 0ENCOVTIRRFORMIE S
LEbhs. —F, glycerin Z V72354, BKERDOE
HETIE, BREOETFRIE DMSO K KIER 127 b D
D, FEEBOETFRE, ROESMEEZHELLZbOOH
Th, WS X 2BB TR EOLKEFFERLXHIL
BRLORLL, ZDZ Lk VY LT, glycerin M
% R, ROBHEFEBEERM TS, glycerin F
OMEA (EH, 1975) 2%, DMSO icftb v v
hazZeiExbIS,

Whittingham 5i%, = U 2IIFDOBHFERT TRIEBERL
f# (4~25C/min) H HETHB & M|EL TS, L
L, EELD{To7 MY 2EF 2D FETIE, 37C D
EHHICEBERFE T 55 (81C/min) THHERIED
h, MOMEEORE LIFF—HLIEREIE LN,
TN ki, WIHEITLFEBEOBENLDHH IR, b
L3, ZOKRESIEETHILDOLEELZONS. ZDZ
Lid, EREREEECOVWTLREBETH Y, He0FT
SMEEE N THE, ERELX O L+ 5 EENNEL
RBIRE, HAEEENREEEAAD D L B
% (tR¥, 1977).

M) A ROBBHEE L LTESRELE ATV
1C/min %, ZOHMEER TATIEELAZL 9
7ebo TR, TEHNIE O 21EESE, 1C/min D
HETHETZIONFELVEEL DN, FOFELL
T, FERTHCIEKE, BFEEROAFRRELE
BIeOFEMRFELRVED Z L3ELLNE. B
2, TOFKEE, FERTHCWZMN) 2EFADRD
¥, MOFBROFREFCLFALES LEXLRS.

LA

WRZER LR, R 2 € 5 R OREREL A
Tz, BRERGFIEMPE & U T glycerin, dimethyl sulfoxide
(DMSO) % v 7= ##, 10% DMSO v /- i,
60 % DATFR M 2B, glycerin ITITRBRIFITFR
HoHNhot, EEEEEX, 1C/min AR2D728,
THRT NV a—VOBEBETH Y, EFCFEREEA
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—10C #i& T, &

BHIZ X 5AMRERE LAXED bh, ThFREROE

FHCEREYE 2 5 2 LB DD,

“fEK

(seeding)” &f7o7%. Thbb, FEBEZ, HFRED
KAMED—5C T, KIFEFRMTZIDOTHY, &
NIZE VEELRZMEIETS L L bic, RfEE, 80%D
AEERENE bR, SLEOREP D, fKiE, ARER
CEWI N 2EF AORE LT, MOJREORBERE
CLEALAEZ VO LEZLRD.

X #

1) Coggeshall, L. T. (1939) : Preservation of

3)

4)

5)

viable malaria parasites in the frozen state.
Proc. Soc. Expl. Biol. Med., 42, 499-501.
Diamond, L. S. (1964) : Freeze-preservation
of protozoa. Cryobiology, 1, 95-102.
Lovelock, J. E. and Bishop, M. W. H. (1959) :
Prevention of freezing damage to living
cells by dimethyl sulfoxide. Nature, 183,
1394-1395.

McEntegart, M. G. (1954) : The maintena-
nce of stock strains of trychomonads by fre-
ezing. J. Hyg., 52, 545-550.

Miyata, A. (1973) : On the cryo-biological
study of the parasitic protozoa. (1) Studies
on the freezing conditions of trichomonads

(55)

6)

7

8)

9

10)

11)

12)

13)

425

in a —25C and —75C freezer. Trop. Med.,
15, 141-153.

w | HA975) : LY 2T AOEBEREF
— ¥ O FEREA O HRITOCT B
HROEBRFES A, 21, 66-72.

Miyata, A. (1975) : Cryo-preservation of the
parasitic protozoa. Jap. J. Trop. Med. Hyg.,
3, 161-200.

WA E R A7) ¢ KEAYEER, 23, M
o s (M EE=S), 21H, RakFHRs,
.

RIS EH Q7)) ¢ WMEMORTEE, 198, K
RREb o REE (Bikzi), 38 E, ®RRKFE
MRS, .

BEAK - #HEE=(1970) : HelLa Mifigo
R LMEROER. KERYE £, 28,
21-29.

BREAK . RE £ PERAE=0971) 0 2E
i 2o T Hela fifaic 4 Lok O &EF
FMGEEE. RERY 4, 29, 83-89.
Smith, A. U. (1961) : Biological effects of
freezing and supercooling. Monogr. Physiol.
Soc., No 9, Edward Arnold Ltd., London,
110pp.

Whittingham, D. G., Leibo, S. P. and Ma-
zur, P. (1972) : Survival of mouse embryos
frozen to —196 and —296C. Science, 178,
411-414.




>

Abstract i

STUDIES ON THE CRYO-PRESERVATION OF TRICHOMONAS VAGINALIS
—EFFECTS OF CRYO PROTECTIVE AGENT AND ‘“SEEDING ” OF ICE—

SHOJI UGA AND TAKEO MATSUMURA
(Department of Medical Zoology, Kobe University
School of Medicine, Kobe)

Cryo-preservation of Trichomonas vaginalis (abbreviated to 7. vaginalis) according to
the use of liquid nitrogen was performed. Glycerin or dimethyl sulfoxide (abbreviated to
DMSO) was used as a cryo-protective agent. The results obtained showed that 60% of T.
vaginalis survived due to 10% DMSO in SYS medium, but not due to 10% glycerin in
the same medium. Although better cryo-protective effect to the survival of 7. vaginalis was
obtained only by the cooling-speed of dry-ice alcohol at a rate of 1C per minute, a rapid tem-
perature elevation was shown at the point of —10C in SYS medium. As this effect lowered
remarkably the survival rate of 7. vaginalis, an addition of small ice pieces in the cooling
media (so-called ‘‘seeding’) was tried at —5C (equivalent to the freezing point of SYS me-
dium). According to the ‘‘seeding’, the temperature elevation due to super-cooling was pre-
vented and subsequently about 809% of 7. vaginalis survived after thawing in 37C water.

Thus, it was suggested that the ‘‘seeding’ method in SYS medium was not only effective
for the stable cryo-preservation of 7. waginalis, but also applicable for that of other protozoan

species.
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