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Semen cryopreservation is the only reproductive 

technology which is currently available for birds

because of the inability to freeze embryos and oocytes

SPERM 

BANKING



Major factors causing low turkey sperm 

cryosurvival 

References

Filiform shape, long tail and condensed nucleus Long, 2006

High cholesterol /Phospholipid ratio of 

membrane 

Blesbois et al., 2005

Low membrane permeability Blanco et al., 2000, 2008

Low osmotolerance  to hypertonicity Blanco et al., 2008, 2011

Low membrane fluidity Blesbois et al., 2005

A: Acrosome

N: Nucleus

M: Midpiece

F: Flagellum

Main cryoinjuries in turkey

sperm cells

References

Loss of sperm  ATP Wishart and Palmer, 1986; Blanco et al., 2011

Irreversible damage to sperm

mitochondria and nucleus

Bakst and Sexton, 1979; Long, 2006

Loss of motility and  

plasmamembrane structural

integrity

Blesbois et al., 2005 Blanco et al., 2000, 2008,

2011;

Cerolini et al., 2008; Iaffaldano et al., 2011



DILUTION

COOLING

ADDITION OF 
CRYOPROTECTANT

FREEZING 
RATE

THAWING 

RATE

ADDITION OF 

CRYOPROTECTANT

CRYOPROTECTANT REFERENCES

DMA Blanco et al., 2000

Iaffaldano et al., 2011

Long et al., 2014

DMSO Sexton 1979

Iaffaldano et al., 2016

Glycerol Pandian et al., 2011

Long et al., 2014

Few paper



Trehalose

Sucrose

Ficoll 

+ DMSO

The goal of this study was to investigate the effect of different 

concentration of bee honey as non-permeant cryoprotectant on 

the cryosurvival of turkey semen 

HONEY

References



1. Animals 2. Semen collection



3. Freezing protocol
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1:1 (v:v) 1:1 (v:v)

Packaged into strawsCooling 

4°C 25 min

Equilibration

4°C 20 min

Exposure to liquid 

nitrogen 10 cm/10 min

Storage in liquid 

nitrogen

Thawing 50°C 10 sec



4. Sperm quality - Motility

CASA-system 
software Sperm Class Analyzer-SCA

Nikon mod. Ci-L

Dilution 

100 × 106 spz/mL
Incubation 

38°C 5 min

Total Motility (%)

Progressive Motility (%)

VCL (µm/s)

VSL (µm/s)

VAP (µm/s)

LIN (%)

STR (%)

1 2



4. Sperm quality - Viability and Osmotic Resistance

➢ 5 µL of semen 

➢ 80 µL Tselutin            Viability

80 µL H2O                  Osmotic resistance

➢ 2 µL SYBR-14 (10 min/38°C/dark)

➢ 5  µL PI (5 min/38°C/dark)

➢ examined 100× oil immersion objective under 

epifluorescence illumination

% viability 

osmotic resistance 

Green spermatozoa

Green spermatozoa + Red spermatozoa

× 100

DEAD

LIVE

LIVE/DEAD Sperm Viability kit



4. Sperm quality - DNA integrity

% DNA integrity
Green spermatozoa

Green spermatozoa + Red spermatozoa

× 100

➢ 5 µL of semen 

➢ 100 µL Tselutin            

➢ fixed overnight in a 3:1 methanol:glacial acetic acid

➢ stained with AO solution (0.2 mg/mL in water)

➢ incubation (5 min/room temperature/dark)

➢ examined fluorescence microscope (100×) with a 490 

nm excitation light and 530 nm barrier filter

smeared

NO-INTACT

INTACT

Acridine Orange Test



5. Statistical analysis

Sperm quality parameters were analyzed by ANOVA

DUNCAN comparison test

Significance was set at P < 0.05
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How can the honey improve the post-thaw 

quality of turkey spermatozoa? 

Freezing/thawing 

process 

30%

35%

12%

5%

18%
Glucose

Fructose

Other sugars

Mineral, vitamins, flavonoids, 

phenolic compounds

Water



Non-permeant 

cryoprotectant

Adequate cellular 

dehydration

Reducing ice-crystals

El-Sheshtawy et al., 2014, 2016

Malik et al., 2019

Source of 

energy

Flavonoids

and 

phenolic

compounds

Reactive oxygen

species ROS

Gil et al., 2010; Rahardhianto et al., 2012



Development of an effective freezing protocol for turkey 

semen using honey as a natural NP-CPA for the first time

Italian Semen 

Cryobank of 

Autochthonous Poultry 

Breeds

1
st




