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RESULTS

Without cryoprtectants Tab. 1. TTC reduction (% control) by PEM cdlsafter

The viabili ty of cell suspensions after freezing was strongly correlated with the time treatments: A) immersion in LN2 B) programmed
of TTC testing and the level of cryoprotedion efficiency. The highest values of freezing (20°C to —40°C at 1°C/min; —40°C to ~150°C at 10°C/min)
TTC test were always observed immediatelly after sample rewarming. In those céls

Introduction

The cryopreservation method
developed  numerous  tests
helping to describe the survival
of low temperature treated

. the dehydrogenases were adive for dired freezing for 1h for al sucrose Time ourse of formazan production after thawing (hrs)
plant material. The best test| N concentration pretrestments and orly for 5 frs for 9% sucrose. The programmed
concerns the ability of plant| B freeing extanded time of TTC test expresson up to 24 hrs for 9% sucrose 0 1 S 24
material l_Jnd‘ng cel division| W pretreament. Both, dired freezing of tisse in LN, (Tab. 1A) and programmed 6.46+0.6 | 0.24+0.36| 0 0
after freezing when cultures are| § freezing (Tab. 1B) without cryoprotedant treament resulted in a large destruction 60.38+2.3 [1235+1.11| O 0
implanted on agar regeneration | M of organelles of the célswhich was proved by the TEM analysis (Fig. 1A, B). 6038423 |2897+197| 6014081 | 0
medium. There are biochemical
tests based oncolour reaction o N ol o ) 2512+3.12| 0.82+0.12| 0 0
the formazan obtained from the B | e R Fig. 2A. General view of 6256+4.87 |31.35+3.14| 2.04+0.48 | O
TTC and fluorescence of FDA ./ oo REEE destruction of cell 72764152 |5992+3.71|27.53+4.42| 1418 +1.02
for estimation o freezing & e e protoplast of PEM after

injury. The aim of the paper is ¥ i ¥ 1 freezing ; "
the evaluation of usefulness of : s T RS : % | Fig. 2B. Total disorder of All céllsdid not survived —TTC test showed
TTC test for the evaluation of | | G IR membranes activity of dehydrogenase up 24 hrs

the gentian cell suspension
survival after freezing.

VIETE T Enl el With cryoprotectants

Experiments were crried out| | 1M sucrose treament presented high level of cryoprotedion efficiency at the presence
on the cell suspension o | §of 6 and 9% sucrose in standard medium diredly after freezing, however it deaeased
Gentiana  tibetica King and| § acarding to the passng time from the rewarming - upto 24hous (Tab. 2.
G.kurroo Royle (Mikuta et al.
2002. The cell suspensions
cultured on standard medium
(3; 6; 9% sucrose mnt.) were
treated with dfferent
cryoprotectant solutions before
freezing: &) control without
treatment, b) with 1M sucrose,
c) with sorbitol + DMSO, d)
with sorbitol + proline, €)
vitrification solution. For TTC
tests 50 mg of tisue was
sampled and treated with 0,5 ml
08% TTC solution (in

Tab. 2.TTC reduction (% control) by PEM célsafter 1M sucrose treatment
48 hrs after Time murse of formazan production after thawing (hrs)
rose | deplasmolysis 0 3 5 24 48
I 3% | 80.37+245 | 37.59+0.61| 1.42+1.16 | 0.35+0.16 0 0
I 6% | 8215+3.01 | 77.79+2.06 | 4337+1.01 | 20.32+0.53 | 6.8+0.48 | O

8299+2.68 | 92.00+0.89 | 49.97+2.23 | 2507+0.19 | 19.82+0.88
programmed freezing: from 20°C to —40°C at 1°C/min; —40°C to —150°C at 10°C/min

Fig. 3A.C
3 B. dilatation of nuclear envelope

Few cdls aurvived - TT C test showed activity
only viable cdlsafter 48 hrs

Tab. 3.TTC reduction (% control) by PEM cdlsafter
preculture with 0.4M sor bitol and freezed with 0.08V
DM SO or 0.25V proline

Cryopro- Time dter thawing (hours)
tedant 0 24

Two-day long sorbitol pretreament with DM SO or proline resulted in the restoration
of the whole ailture from the cels which were ale to survive the freezing procedure.
The dehydrogenase adivity in the céls proteded by DMSO deaeased dredly after
thawing to 50% of the control and 22% after 24 hrs. Finally it droped down to abou
hasohete buffer bH 7.5) for 20 3% (Tab. 3). Ultrastructural changes observed after freezing/rewarming procedure, for
D ot 950, engrma-zgn °r(red example: protoplast plasmolysis and diatations of membranes (Fig. 3A, B) seem 5043+421 | 2247+302 | 2.90+0.56
. reversible. Some of cedls were &le to reconstruct their ultrastructure and hiologica
colour) were extracted with 5 adivity. Observed after 48 hrs TTC test results expressed the biologicd adivity of 1249294 | 1176+0.54 | 0.86+0.14

ml of 9_5%) ethand at 85°C by these cdls(Tab. 3) programmed freezing: from **20°C or *0°C to —40°C at 1°C/min; —40°C to
50 min. Absorbance was _1500C at 10°C/min

estimated pectrophdometrically
at 485 nm. Presented results
show samples viability,
expressed as  ratio of
absorbances after freezing to
control x 100%. Each value

48

Tab. 4. TTC reduction (% control) by PEM cdls* after
vitrification solution treatment

Vitrification solution PVS2 proteded PEM cdll's against freezing injury. TTC test Cell Time dter thawing (hours)
confirmed high viabili ty of aggregates diredly after thawing and 24hous (Tab. 4). fi] suspension 0 24 48
After 48 hrs freezed samples readied level of control. High prodiction o formazan p——
represent_s average of 9 repeats after 48 hrs may suggest high metabalic adivity of studied cell suspension. G.tibetica 9193+1.8 | 8386+2.08| 85.68+2.35
$‘fi;.njzlys:)§eparation o Fig 4 A & B presents u[trastructure of cdls which sqcs:esfully survived LN2 @G kurroo/H| 8501+4.98 | 77.25+3.16 | 10094+1.3
treament. 5 hrs after thawing cels of PEMs darted to divide (Fig. 4 C - arrow). G.KUrmoolL 0287+18 87324387 | 10186+1.48

analysis was carried ou as| ¥ oy yitrastructure waslikely to control after 48 hrsof culture (Fig. 4 D).
earlier described (Mikula et al.

2002.

Vitrification

* immersion in LN2

Fig. 4.Ultrastructural and cytological evidences of cdl viability after vitrification. A & B - directly after thawing; C— after 5 hrs;
D & E —after 48hrsin agar culture

Fig. 1. PEM expresssred colour

of formazan after TTC test Fig. 5.Conseautive stages of development of vitrificated PEMs A —directly after thawing; B — 5 weekslater and C — 8-week-old culture with

newly for med somatic embryos (SE)

Conclusions i - _ § y High performancein TTC test
1. TTC test might be g AR - ' ’ 3 SExa i refleds viability of vitrificated
a godal indicator AL R ALY . I : aggegates (Fig. 5)
of culture viability i SO R - : AT - - T :
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