Centurion
UNIVERSITY

Shaping Lives...
Empowering Communities...

Cryopreservation

Dr. Amrutha Gopan
Assistant Professor
School of Fisheries

Centurion University of Technology and Management
Odisha




Centurion

unie@ieservation Is a process where cells or
LAGIe tissues are preserved by cooling to low

ero temperatures, such as 77 K or

°C

niological activity, including the biochemical
actions that would lead to cell death, Is
ectively stopped.




cessful cryopreservation of fish sperm
ported in 1950s.

Sy
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arming and seed production sector,
age of milt can faclilitate,

1)selective breeding
2)hybridisation
3)commercial seed production.




of cryopreservation of sperm depends
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0N techniques,

S used,

Se freezing and thawing regimes,
ge conditions,

t—thaw fertilization techniques.




%31;;;% 0 cells during cryopreservation occur during
zing stage, and include,

| )solution effects,

2) extracellular ice formation,
3)dehydration

4)intracellular ice formation.

e effects can be reduced by cryoprotectants.

e frozen stage Is reached, it is safe from further
Amage.

1S a maximum storage period of 1000 years.
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ASHeensy/stals grow In freezing, water solutes are
ded, causing them to become
entrated in the remaining liquid water.

concentrations of some solutes can be very
aging
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””‘”V 5sues are cooled slowly, water migrates
cells and ice forms In the extracellular

uch extracellular ice can cause mechanical
age to the cell membrane due to crushing.




iyl ration of water causing extracellular ice
S8 tion can also cause cellular dehydration.

soclated stresses on the cell can cause
age directly.
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ganisms and tissues can tolerate some
ellular ice, but any appreciable intracellular
} almost always fatal to cells.
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saiEilracellular freezing can be avoided if cooling
BISSSIOW cnough to permit sufficient water to leave

| during progressive freezing of the

ellular fluid.

e differs between cells of differing size and
2r permeability.

bical cooling rate around 1°C/min Is appropriate
many fish cells after treatment with glycerol or
ethyl sulphoxide (DMSO)
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DSBS collection
ripping
burgical removal of testis

ity evaluation of milt

enders

dition of cryoprotectant

on cryogenic preservation (short-term)
ryogenic preservation (long term)
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anaesinetize the brood fish with MS 222.
dry with towel.

massage abdomen to expel sperm.

t sperm in micro-hematocrit tubes, syringes,
entrifuge tubes.

sure volume of sperm and dilute with extender
blution (1:3,1:5,1:10.) depending on species.
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)r fishes from which sperm cannot be
)ed. (catfishes, murrels)

aesthetize fish with MS 222.
ot fish dry with towel.
burgically remove testis from fish.




“RefldVve excess blood and tissue from testis
...... otton or tissue paper.

Ih testis.

asure extender solution (10 to 20 ml per g of
ts).

rush testis to release sperm in a dry clean




R hanges depending on the premonsoon,
HOAE@APN and post monsoon period.

ality iIs evaluated by a series of physical
ation on the milt samples.

olume of milt
permatocrit value
nerm cell count

nw 0w O

perm motility
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WENE the unit to express the proportion of total
eminal plasma (volume of sperm : volume
) In a sample.

spermatocrit capillaries are filled with milt
centrifuged, at 10000 g for at least 5-10

e sediment in the caplillary after
ntrifugation indicates the % packed sperm
ells in the milt sample.




%ﬁ?ﬁ‘ési-i%% tometer or spectrophotometry counts the
of sperms accurately.

0zoa concentration in fish range from 2x10°
1010 cells per ml.

m spermatozoa population in a milt sample of
n major carp is between 2.0x10” and 3.5x10’
/ml.

sperm count reduces during early premonsoon
d post monsoon (south — west) months.




------- monly used parameter to evaluate sperm
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ban spermatozoa are found immotile in the
as well as in seminal fluid.

y spermatozoa on activation show a vigorous
ement.

otility of activated spermatozoa is evaluated
SIX point (++++++) scale after adding hundred
es of a water to a drop of milt.




ptility of sperm can be assessed by the
ng procedure.

(enturion

EiaEead || of sperm on a clean dry microscopic

ul of activating solution (deionized water
eshwater species or artificial seawater for
Ine species)

oroughly and put cover glass.

ate the percentage of progressively motile
oerm using 100X objective In the light
Icroscope.




ortoE@servation, milt samples are diluted In a
o / hypertonic electrolyte medium termed as
er.

er iIs as “a solution of salts, sometimes
ding organic compounds, which helps
tain viability of cells during refrigeration”.

der keeps the spermatozoa alive In an
active condition.

SO acts as buffer.




alanced salt solution (HBSS) is used for

ers provides increased storage time and
s the sperm to a greater volume, making the
m easier to work with.

‘nders should be sterilized or sterilized water
ould be used for preparation.
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istyepaalectants are chemicals that allow cells to
SHBENIE freezing protocols.

jury Is the degeneration of the sperm
brane during cooling and thawing.

egarded as the principal cause of reduced post-
aw viability.




ytectants are of two categories:

PN SO, Methanol, Glycerol.

cose or sucrose, dextran, milk and egg
2Ins, antifreeze proteins such as those found
olar fishes.

orotectants are added to extenders to minimize
2 stress on cells during cooling and freezing.

hanol is highly toxic for carps but used In tilapia.
or carps, DMSO is considered to be the best.
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I amsalt duration preservation for 3-4 days.

sample is diluted with extender and stored
ermocol chamber with ice or in refrigerator at

helpful for designing different sib breeding out
fferent male and female traits.

samples are brought to room temperature before
seminating the egg sample for better result.
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SPEMEt0zoa can be stored for years together in
nitrogen (-196°C).

s temperature all the biochemical activities of
Ing cell ceases.

» milt is diluted In extender and mixed with




sedisrelll e interval between mixing the milt in the
and putting the mixture into liquid nitrogen.

2ffective protection during cooling sufficient time
it be allowed to facilitate the penetration of
Dprotectants into cells.

e longer the equilibration time the lower the fertility,
ecause the cryoprotectant may become toxic to
ells.
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d samples within the equilibration period
In French straws (250ul) and plugged with

2aled and polypropylene vials frozen straws
stored under liquid nitrogen.




Ce._i.ﬁ s used should be labeled to indicate fish
madelllication number, cryoprotectant, and
otectant concentration.

e method for labeling is to use straw colour
entification.

asic iInformation that should be recorded Is

sh : species, sex, origin, number.

reservation detalls : Date, pre-frozen quality,
lluent, dilution rate(s), cooling/warming




8IS can be stored in LN, In plastic containers
goblets.

ets should be labeled to identify species, date,
nician, type of study and additional pertinent
rmation.

b avoid problems in removing frozen straws do
ot pack them too tightly in the goblets.
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EOmIeISI are usually attached to aluminium canes for
In LN,.

should be labeled on the top for easy
Ication.

3ling decreases excessive searching of cryocan
ents for necessary straws, thus helps to protect
straws from warming during handling.
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1lt should be frozen immediately afte
tion.

iIng should be rapid to minimise therma
k and not so fast as to allow the formatio
ellular ice crystals.

sealed visitubes require to be cooled a
°C/minute by  programmable  coolin
amber.

traw freezing Iis possible bP/ manua
apourisation over Li-N, in thermocol chamber.



nitrogen (-196°C) Is used as a

freezed milt straws/visitubes are
diately immersed in liquid nitrogen and
undisturbed.

evaporation loss of liquid nitrogen Is
pensated by reqgular filing to the
tainer.

manage cryobanks efficiently, it Is
5sential to keep comprehensive records of
| stocks preserved.
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@stalving Is preferable as slow thawing ca
alize the small intercellular crystals whic
amage the cells.

yomilt samples of carps can be thawed I
water of 38+1°C for 7-9 seconds.




Ceturion o _ _
HEVERGIEd milt is mixed properly to the stripped eggs
itely and activated by a drop of water.

age of fertilization should be determined to
ate gamete quality.

2rtilized eggs are to be incubated in flow through
em so as to remove the cryoprotectant trace fro
eggs as it is toxic to the developing embryo.
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Sheriag

st e and embryos are large (1-6 mm), contain
amount of yolk and are covered with thick
are posing problems.

ndamental problem of sufficient dehydration
g cooling and uniformity in the penetration of
entional cryoprotectants during the freezing
cess are the reasons for these problems.
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ynchronous conditions, gametes can b
BEI@d and held under appropriate storag
hns for later use.

ale broodstock can be maintained and effectiv
{lation size can be increased.

panks can play a crucial role Iin the genet
Anagement and conservation of wild resources an
dangered wild or cultured stocks.




yobanks can also be used to manage the
Integrity of farmed stocks.
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frozen sperm banks, genes from valuable
which have desirable characteristics, can be
ved for future use and development.

ection programmes, milt from original stocks
be cryopreserved and used to make half-
ling comparisons at a later date.




(160 eezing of milt from disease free males can
______ puffer farms against disease outbreaks.

ces of scarcity of males, e.g., protoandrous
phrodites, milt can be stored for later use.

al of the whole genome of endangered or
ct stock from cryopreserved milt can be done
bugh androgenesis.
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