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ABSTRACT

The objective of the study was to determine the effects of three
different carbohydrates: glucose, fructose and sucrose in the cold
storage environment on the quality of goat sperm stored in liquid
nitrogen. The experiment investigated the effects of 6 types of
preservation  environments  with  different  carbohydrate
concentrations. Semen samples were collected and diluted with
medium and stored in liquid nitrogen (-196°C). After 72 hours of
storage, the sample was thawed and checked for quality. The
results showed that the preservation environment with a glucose
concentration of 69 mM has goats’ sperm maintain the optimal
quality. Specifically, the total motility rate, progressive motility
rate, viability rate, cell membrane integrity rate, antioxidant rate
and acrosome integrity rate of sperm are 67%, 49.79%, 73.25%,
52.88%, 28.06% and 97.29%. Research results showed that 69 mM
glucose supplemented medium is the optimal choice for
cryopreservation of goat sperm.
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1. GIOI THIEU

Bao quan dong lanh duoc ap dung rong rai, giap
luu trit tinh dich trong mét khoang thoi gian dai.
Tinh trung sau khi rd dong duoc sir dung dé thy tinh
nhan tao nhdm nang cao ty 1& dau thai trén con cai,
chon loc giéng dé chat lwong dé dé con ¢6 duge cac
dac tinh tét tir dé bd me, tranh dugc cac bénh lay
nhiém khi giao phdi, giai quyét dwoc nhu cau thiéu
dé duc vao mua sinh san cua cac trang trai cé )
luong dé cai ap dao. Ké tir thi nghiém dong lanh dau
tién thanh cong, cac phuong phap dong lanh dugc
tiép tuc nghién ciru va phat trién dén ngay nay,
nhung qua trinh bao quan tinh dich & nhiét do rat
thép di gay ton hai dén tinh tring. Nhidu chit dugc
thém vao méi trudng bao quéan lanh tinh dich dé ting
kha nang séng va di dong cta tinh tring sau khi rd
dong nhu glycerol, long do triing ga, vitamin,... Bén
canh do, cac carbohydrate trong moi truong bao
quan duge xem nhu mot chit nén quan trong cung
cap nang lugng cho tinh tring va duy tri 4p suét
tham thau cta moi trudng pha loang (Yildiz et al.,
2000).

DPuodng c¢6 thé kém hon glycerol trong khé ning
bao vé lanh cia tinh tring, nhung viéc két hop
duong va glycerol trong chat pha loing dong lanh
gitip cai thién kha nang phuc hdi sau rd dong
(Salamon & Lightfoot, 1969; Colas, 1975). Theo
nghién ctru, ham luong dudng thap dugc dua vao
chit pha lodng c6 gbc Tris lam chit nén d& chuyén
hoéa cho tinh trung (Mann, 1964). Trong moi trudng
Tris nhuoc truong, viéc ting ndéng d6 duong cai
thién kha niang phuc hdi t& bao tinh trung sau khi
dong lanh va tan bang (Salamon & Visser, 1972).
Gan ddy, moi truong dong lanh chira ndng d6 dudng
cao mang lai kha niang bao vé lanh tot hon glycerol
hodc dimethylsulphoxide chira chit pha loang ddi
v6i tinh trung chuét (Tada et al., 1990), tuy nhién c6
rit it nghién ctu xac dinh ngudn va ndng do
carbohydrate c6 trong méi truong bao quan lanh
nham cai thién chit lugng tinh tring dé sau ra dong.

Hon nira, bao quan lanh tinh dich dé rat kho
khin vi n6 ¢6 ndng do chit béo cao, c6 thé tuong tac
v6i céc thanh phan pho bién nhat cua chit pha lodng
bao quan lanh, nén tinh dich dé can c6 sy chu y dic
biét dé tdi wu hoa cac thong s tinh tring sau rd dong
(Kiigiik et al., 2014). Viéc tim ra mi trudng co6 loai
carbonhydrate t6t nhat voi nong d6 t6i wu khong chi
cung cap nang luong t6i da cho hoat dong trao do6i
chit dé duy tri sw séng khi tién hanh dong lanh trong
nito long, ma con giup bao vé va tang kha nang song
sot cling nhu di dong cua tinh trung sau rd dong. Tu
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nhitng van dé trén, muc tiéu cta nghién ciru duge
xac dinh 1a khdo sat anh hudng cta carbohydrate
dén chét luong tinh tring dé dugc bao quan trong
nito long.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chét

Hoa chit str dung dé tao moi trudong gdm: Citric
acid (Sigma, Hoa Ky), fructose (Sigma, Hoa Ky),
gentamicin 40 mg/ml (Vidipha, Viét Nam), glucose
(Sigma, Hoa Ky), sucrose (Merck, Purc), Tris-
hydroxylmethyl aminomethane (Biotech, Viét
Nam).

Céc hoa chit khac duoc ding trong thi nghiém
gdm Eosin (Himedia, An D¢), glycerol (Fisher
Scientific, Hoa Ky), NaHCO; (Thermo Fisher
Scientific, Hoa Ky), NaOH (Thermo Fisher
Scientific, Hoa K¥), Nigrosin (Himedia, An Do) va
sodium citrate (Biotech, Viét Nam).

2.2. Pong vit thi nghiém

Pong vat gdbm 2 con dé Boer duc, 2-3 nim tudi,
¢6 khdi luong trung binh 42-45 kg dugc st dung dé
tién hanh thi nghiém. Khau phan an cia dé dugc
thiét ké theo tiéu chuan dé dam bao dap ung nhu cau
dinh dudng cta dé duc truong thanh (NRC, 2007).
Dé duoc cho an 3 lan/ngay theo khiu phan. Nudc
ubng duogc chuin bi day dii ¢ dé khong bi khat. Khu
chuong trai duoc xay dung cao réo, thoang mat, co
méi che, c6 mang chong mudi. Dé di dugc tiém
phong day du cac bénh truyén nhiém phd bién va k¥ sinh
triang theo tidu chuan va dugc theo dai stre khde dinh ky.

2.3. Thiét ké thi nghiém

Mau tinh dich duoc thu nhén tir 2 con dé duc
khoe manh, tinh dugc 4y 2 1an/ tudn, tai trai thi
nghiém dong vat thudc phong thi nghiém Té bao
gbc, Truong Pai hoc Can Tho. Sau d6, mau tinh
dich dugc danh gia chat luong trudc khi bao quan.
Nhitng mau dat chat lugng s& duoc tién hanh pha
loang v&1 moi truong bao quan theo ti 1€ 1:10. Sau
do, tinh trung da duoc pha lodng dugc pha theo ti 1¢
1:1 véi mét trong 6 loai moi trudng dong lanh cd cac
néng d6 va carbohydrate khac nhau: TCG1, TCG2,
TCF1, TCF2, TCS1, TCS2 dugc bd sung 8%
glycerol va 15% long d6 trimg. Mau dugce chuyén
vao ong trir tinh, 6n dinh va lam lanh mau, sau d6
mau dugc trit trong nito 16ng (-196°C). Sau 72 gio
bao quan, mau duogc rd dong va kiém tra chit luong
qua cac chi tiéu: tong di dong, di dong tién toi, ty 1&
song, ty 1& toan ven mang, ty 1& khang oxy hoa va ty
1é toan ven acrosome.
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Bang 1. Thanh phin ¢6 trong 100 mL méi trudmg dwoc sir dung dé biao quan dong lanh tinh dich dé

Tén Tris- hydroxymethyl

ae | . Citric acid Carbohydrate Gentamycin
moi truong aminomethane
TCGl1 250mM 88mM Glucose: 47mM 200uL
TCG2 250mM 88mM Glucose: 69mM 200uL
TCF1 250mM 88mM Fructose: 47mM 200pL
TCF2 250mM 88mM Fructose:56mM 200pL
TCS1 250mM 88mM Sucrose: 47mM 200pL
TCS2 250mM 88mM Sucrose: 56mM 200uL

2.4. Danh gia do di dong tinh trung

Mau tinh dich duge u & nhiét d6 37°C, tdi thiéu
10 phut dé nhiét d6 6n dinh. Hat 10 L tinh dich cho
trén lame kinh va day lamen. Chd mau »(K)n dinh
(khoang 60 gidy), quan sat dudi kinh hién vi do
phong dai 40x.

Do di dong cua tinh trung danh gid theo WHO
(2010) dugc chia thanh 3 loai: di dong tién téi (PR),
di dong khong tién t6i (NP) va khong di dong (IM).
Kinh hién vi Eclipse Si (Nikon) do phong dai 40x
duoc sir dung dé quan sat d¢ di dong cua tinh trung.
Bit ddu danh gia nhanh mot vi truong bat ky, khong
doi tinh trung boi vao ving dém. Panh gia d¢ di
ddng cua tt ca cac tinh trung (PR, NP, IM) (Fumuso
etal., 2018).

2.5. Panh gia ty 1¢ séng cia tinh trang

Ty 1é song cua tinh tring dugc dénh gia theo
phuong phap Eosin-Nigrosin (Agha-Rahimi et al.,
2014). Quan sat dudi kinh hién vi Eclipse Si (Nikon)
d6 phong dai 40x va danh gia it nhét 100 tinh tring.
Tinh ty 1¢ tinh tring song sot dya trén tong s6 tinh
tring dém duoc.

2.6. Danh gia tinh toan ven mang cta tinh

trung

Tinh toan ven mang té bao tinh tring duoc xac
dinh dya trén thir nghiém sung tay giam tham thau
(HOS test) (Ramu & Jeyendran, 2013). Huat 20 puL
dung dich tinh trung trdn v6i 80 pL dung dich Hos,
11 37°C trong 30 phut. Hat 10 uL dung dich mau da
tron 1én lam kinh va quan sat dudi kinh hién vi
Eclipse Si (Nikon) d¢ phong dai 40%. Tinh trang con
nguyén ven mang c6 biéu hién sung tiy ¢ dudi,
trong khi d6 v6i mang bi hu hong khong biéu hién
sung tay.

2.7. DPanh gia acrosome ciia tinh trung

Tinh toan ven acrosome cua tinh trung dugc
phan tich bang phuwong phip nhuém Giemsa
(Prihantoko et al., 2020) va st dung kinh hién vi
Eclipse Si (Nikon) d6 phong dai 40x dé quan sat.
Tinh trung c6 acrosome binh thuong thi vung cuc
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ddu s& bit mau thudc nhudém Giemsa (mau tim),
nguoc lai tinh trung c¢6 acrosome khong binh thuong
thi viing cuc dau s& khong bt mau thube nhudm. Ty
1¢ tinh tring toan ven acrosome duogc xac dinh béng
phuong phap dém sb tinh tring bat mau thudc
nhudm trén téng sb tinh tring dém duogc. Tinh ty 16
tinh trung toan ven acrosome dugc xac dinh béng
phuong phap dém sé tinh tring bat mau thudc
nhudm trén tong sb tinh tring dém dugc.

2.8. DPanh gia kha ning khang oxy hoda ciia

tinh trung

Hoat dong loai bo gbc tu do bang phuong phap
khir mau ABTS+ duoc xac dinh theo phuong phap
ctia Nenadis et al. (2004). Dung dich ABTS+ mat
dan mau xanh tuong Ung voi sy c6 midt cua chat
khang oxy hoa. Gia tri OD cang thap thi kha ning
khéng oxy héa cang manh. Thir nghiém dugc xac
dinh bang cach hat 10 pL mau tinh tring cho vao
990 uL dung dich gbc tu do ABTS+ va i t6i 6 phut
& nhiét d6 phong (28 — 30°C). Do do hap thu quang
phd & bude song 734 nm.

2.9. Phén tich thong ké

S6 lidu duogc ghi nhan bang phan mém Excel
(2016). Phan tich phuong sai theo m6 hinh tuyén
tinh tong quat duoc sir dung dé phan tich dir lidu,
sau d6 so sanh gid tri trung binh gilta cdc nghiém
thirc bang phuong phap Tukey trong phin mém
R.4.3.1. Céc két qua duoc trinh bay trung binh + sai
s6 chudn (SE). Y nghia théng ké dugc dit & muc y
nghia p < 0,05 cho thay mirc d6 dang tin cay cao d6i
v6i két qua thu dugc. Hinh anh biéu dd dugc vé bing
phan mém R.4.3.1 va phin mém Excel.

3. KET QUA VA THAO LUAN
3.1.  Chét lrgng tinh dich twoi

Ket qua trinh bay trong Bang 2 cho thiy, chi tiéu
mau sic mau thi nghiém c6 mau trang duc déc trung
hoi ngd vang cua tinh tring dé. Thé tich mau trung
binh 14 0,64 mL. Mau c6 pH trung binh 13 6,96 va
¢6 nong do6 trung binh 13 2,89 x10° tinh tring/mL
tinh dich. Két qua con cho thiy, ty 1& di dong tong
sO cia tinh tring 1a 82,44%, ty 1¢ song va ty 1¢ di
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dong tién t6i cua tinh trung lan luot 1 88,5% va
70,94%. Cac chi tiéu cua mau déu dat tiéu chuan vé
cac gia tri mau sic, thé tich, pH, néng do6 tinh dich,
di dong téng sb, di dong tién t6i va ty 1& sdng cua
tinh trung dé theo chi tiéu khao sat (Duy et al.,
2024). Mau c6 gia tri dat chuan va pht hop véi chi
tiéu khéo sat cia thi nghiém.

Bang 2. Két qua danh gia C,hf’lt lugng tinh twoi
(Trung binh + Sai so0 chuan, N = 8)

Chi tiéu d4nh gi4 Két qui
Mau sic Tring duc
Thé tich (mL) 0,64 + 0,02
pH 6,96 + 0,02
Ty 1é di dong tong s6 (%) 82,44 + 0,53
Ty 1& di dong tién toi (%) 70,94 + 0,42
Ty 18 séng (%) 88,5+ 0,49

Hinh 1. Két qua kiém tra chét lwgng tinh tring

A - Tinh trung dwoc nhuom Eosin-Nigrosin. Tinh trung
s0ng khéng bdt mau thuée nhuém (mili tén vang), tinh
triing chét bt mau thuée nhuém (miii tén den). B - Tinh
trimg dwoc xét nghiém HOS. Tinh tring c6 mang té bao
toan ven thé hién phan iing cudn tron dudi (miii tén
vang), tinh tring cé mdng té bdo bj tén thiong thi khong
co phan ung (miii tén den). C - Tinh trung dwoc nhuém
acrosome. Tinh tring c6 acrosome binh thuong thé hién
phan cuc dau bdt mau thuée nhuém (miii tén vang), tinh
tring ¢6 acrosome bat thiuong thé hién phan cuwc dau
khong bdt mau thuéc nhuém (miii tén den). Thanh ty 1é =
50um.
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3.2. Anh hudng ciia cac carbohydrate dén
chét lwgng tinh trang dé bio quén trong
Nito l6ng

3.2.1. Anh huéng ciia cdc carbohydrate dén di

déng tong va di dong tién toi ciia tinh
trung dé bao quan trong Nito long

Két qua dya vao Hinh 2 cho thay nghiém thirc
TCG2 véi carbohydrate 1a glucose ¢6 nong do 69
mM cho ty 18 tinh tring di dong cao nhét, trong d6
ty 1¢ di dong tong s6 1a 67% va ty 1¢ di dong tién toi
12 48,79%, khéc biét c6 y nghia thong ké (P < 0,05).
Nghiém thirc TCS2 cho két qua ty 1& di dong tong
sO va tién ti cua tinh trung thap nhat (16,63% va
11,79%), khac biét c6 ¥ nghia thong ké (P < 0,05).
Ty 1¢ di dong tong sb tot nhét cua tinh tring trong
nghién ctru ciia Naing et al. (2010) 1a 60,5% khi stir
dung ndng d¢ glucose 69,38 mM, két qua nay thap
hon ty 1¢ di dong tong s6 cia tinh tring & nghiém
thirc 2 14 TCG2 trong nghién ctru nay. Twong tu, két
qué nghién cuu cua De los Reyes et al. (2002) khi
sir dung ndng do glucose 185 mM cho két qua ty 1&
di dong cua tinh tring 1a 60,7%, thap hon ty 1¢ di
d6ng tién téi cua tinh tring & nghiém thirc TCG2.
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Hinh 2. Biéu dd biéu dién ty 1¢ di dong tong sb
(A) va tién t6i (B) sau bao quan
Ghi chu: Cac gia tri co chir cdi in thuong theo sau a, b,
¢, d, e, fkhdc nhau la khdc biét co y nghia théng ke, P <
0,05. TCG1I (glucose 47 mM), TCG2 (glucose 56 mM),
TCF1 (fructose 47 mM), TCF?2 (fructose 56 mM),
TCS!I (sucrose 47 mM), TCS2 (sucrose 56 mM).
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3.2.2. Avnh’ hieong ciia cdc carbohydrate dén ty
I¢ song va ty I¢é toan ven mang cua tinh
trung dé bao quan trong Nito long

Dua vao két qua tir Hinh 3 cho thdy ty 16 séng va
ty 18 toan ven mang (76,61% va 52,88%) cao nhét
dugc ghi nhan ¢ nghiém thuc TCG2 st dung
carbohydrate 14 glucose v6i ndng d6 69 mM, khac
biét co ¥ nghia théng ké (P < 0,05). Sau qua trinh
bao quan lanh, ty 1¢ sdng ciia tinh tring thap nhat 13
26,12% va ty 1é toan ven mang thap nhat 1a 10,13%
déu ¢ nghiém thirc TCS2, sy khac biét 1a c6 y nghia
thdng ké (P < 0,05). Theo nghién ctru ciia Naing et
al. (2010), khi sir dung ndng do glucose 69,38 mM
cho két qua ty 1¢ song cta tinh tring 13 62,3%, thip
hon ty 18 séng cua tinh trang & nghiém thirc TCG2.

(4)

- 76,61
62,10
60 | 3
A
< = 42,209
Eu — 36,50¢
b 7] 26,12
.
20 4
0 1 i §
TCF1 TCF2 TCG1 TCG2 TCS1 TCS2
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¥ 40 L
-
E | 27,000
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o 2 16,24¢
e
s 10,13
>
3]
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TCF1 TCF2 TCG1 TCG2 TCS1 TCS2

Hinh 3. Biéu dd biéu dién ty 1¢ séng (A) va ty 1¢
toan ven mang (B) sau bdo quin
Ghi chu: Cac gia tri co chit cdi in thuwong theo sau a, b,
¢, d, e, fkhdc nhau la khdc biét co y nghia théﬁg ké, p<
0,05. TCG1 (glucose 47 mM), TCG2 (glucose 69 mM),
TCF1 (fructose 47 mM), TCF?2 (fructose 56 mM),
TCS1 (sucrose 47 mM), TCS?2 (sucrose 56 mM).

3.2.3. Anh huéng cia cic carbohydrate dén ty
I¢ toan ven acrosome va ty ¢ khang oxy
hoa cua tinh trung dé bdao quan trong
Nito long

Sau qua trinh bao quan lanh kha nang khang oxy
héa cla tinh trung giam, két qua trinh bay trong
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Hinh 4 cho thy ty 18 khang oxy héa cao nhit la
37,61% duoc ghi nhan 6 nghiém TCG1 voi glucose
noéng d6 47 mM cé trong mdi truong bao quan
nhung su khac biét khong c6 y nghia thong ké (P >
0,05), kha nang khang oxy hoa cua tinh tring & cac
nghiém thic TCG1, TCG2, TCF2, TCS1,TCS2
khac biét khong c6 ¥ nghia théng ké (P > 0,05). Hinh
4 ciing cho thay tat ca cac nghiém thirc déu co ty 1&
tinh toan ven acrosome cao, trong khoang 94,47%
dén 97,29%, nghiém thirc TCG2 c6 ty 1¢ tinh toan
ven acrosome cao nhat (P < 0,05), dat 97,29%, cac
nghiém thirc con lai khac bi¢t khong cd y nghia
thong ké (P > 0,05). Két qua nay cao hon ¢ tit ca
cac carbohydrate c6 trong thi nghiém cua Naing et
al. (2010), cu thé ty 1€ tinh toan ven acrosome cua
tinh tring trong moi truong cd glucose, fructose va
sucrose lan luot 14 68,9%, 66,9% va 64,8%. Tuong
tu, két qua nghién ctru ciia De los Reyes et al. (2002)
khi sir dung nong d6 glucose 185 mM cho két qua
ty 1¢ tinh toan ven acrosome cua tinh trung 1a 45,5%,
thip hon ty 1¢ tinh toan ven acrosome cua tinh tring
¢ nghiém thue TCG2.
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< | 25300 T
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10| 95,90° 95 38bc 96,08> 97,29° 94,74c 95,33bc
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Ty 1§ toan ven acrosome (%)
o n
b3 ES
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TéFI TéFZ TC‘GI TC‘GI TéS] TéSZ
Hinh 4. Bieu do bieéu dién ty 1¢ khang oxy hoa
(A) va ty 1€ toan ven acrosome (B) cia tinh

trung sau bao quan

Ghi chu: Cac gia tri co chir cdi in thuong theo sau a, b,
¢, d, e, fkhac nhau la khdc biét c6 y nghia théng ke, p<
0,05. TCG1 (glucose 47 mM), TCG2 (glucose 56 mM),
TCF1I (fructose 47 mM), TCF2 (fructose 56 mM),

TCS1 (sucrose 47 mM), TCS2 (sucrose 56 mM).
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3.3. Thao luidn

Diéu quan trong nhat ctia viéc bao quan lanh 1a
van dé bao quan chét lugng tinh dich dat hiéu qua
t6i wru, gitip tinh trung duy tri dwoc kha nang thy tinh
t6t va dam bao chat lwong tinh tring. Qu4 trinh bao
quan lanh s& dan dén cac ton thuong trén mang té
bao, thiéu chét dinh dudng, nhitng van dé trén s& gay
ra anh huong tiéu cyc dén ty 1¢ song chét, kha ning
di dong, dac biét la kha nang di dong tién tGi va toan
ven mang té bao, toan ven acrosome cua tinh trung.
Mirc d6 giam cac thong s6 hay chat lugng tinh tring
¢6 giam xudng hay khong phu thugc vao viée sir
dung phuong phap bao quan lanh, nhié¢t d6 bao quan
hodc ndng do chit bao quan lanh khac nhau. Nghién
clru ciia Anjos et al. (2021) da khang dinh cac loai
duong trong moi truong bao quan lanh gitp tang ty
1é thanh cong sau rd déng cua tinh tring, giam thiéu
hu hong do nhiét d9, dac biét 1a trong viéc giam san
xuit ROS, peroxid hoa lipid va cai thién tinh toan
ven cuia mang plasma. Nghién ctru cho thiy céc té
bao c6 mirc ROS thip hon dang ké trong cic mau
dugc bao quan lanh bang duong. Hoat dong ciia cac
enzyme chéng oxy hoa cao hon & cac nghiém thirc
¢6 b6 sung duong, dudng hd tro cac chat chdng oxy
hoa hoat dong tét hon. Viéc bd sung duong dong
mdt vai trd quan trong trong vi¢c bao v¢ mang tinh
tring trong qua trinh bao quan lanh, cho thay tiém
nang cai thién chét luong tinh tring sau tan bang va
bao vé té bao khoi bi ton thwong do lanh. Chéng han
nhu tic dung ciia sucrose trong bao vé, chong lai
stress oxy hoa ¢ tinh tring lon dyc sau rd dong bang
cach giam ndng d6 ROS va cai thién kha niang séng
sot cua té bao khi so sanh véi lactose (Pezo et al.,
2020).

DPong vat can ning lugng dé hoat dong, ning
luwong dugc nap vao chiu trach nhiém cho sy phat
trién cua tat ca cac té bao sdng. C6 hai con dudng
san xuat ATP ¢ tinh tring dong vat co v 1a duong
phan va ho hip ty thé. Cac bao céo cho thiy glucose
hodc qua trinh glycolysis 1a mot trong nhing yéu t6
lién quan dén viéc truyén tin hiéu thong qua qua
trinh phosphoryl tyrosine dé cung cép ning luong
cho té bao (Mukai & Okuno, 2004). ATP c6 ngudn
gbe tir glucose dong vai trd 1a nguon nang lugng tirc
thoi, hoat dong chirc ning cia ty thé ciing ting lén
trong qua trinh hoat dong cua tinh trung (Fraser &
Lane, 1987). Adenosine triphosphate can thiét cho
hoat dong ATPase, hinh thanh adenosine
monophosphate tuan hoan va qua trinh phosphoryl
hoa.

Két qua nghién ctru nay phu hop véi két qua
nghién ctru ciia Naing et al. (2010), glucose cé trong
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mdi truong bao quan lanh tinh trung dé lam tang kha
nang di chuyén cua tinh tring vé phia truéc trong
tinh dich dé sau rd dong so véi viéc bd sung sucrose.
Tac dung cua viéc bd sung duong vao ddi véi tinh
trung dugc bao quan lanh khac nhau tuy theo loai
dudng do chirc ning khac nhau vé trong luong héa
hoc va phan tr ctia ching. Cac phan tir c6 trong
luong phan tir thap co thé di qua mang sinh chat cua
tinh tring va cung cdp ning luong dé hoat dong
trong qua trinh trao ddi cht va sinh 1y binh thuong.
Buong c6 trong luong phan tir cao khong ¢ kha
nang khuéch tan qua mang sinh chat vataoraap suat
thim thdu din dén tinh trang mit nudc cua té bao.
Do d6, n6 gay ra ty 1& hinh thanh bang noi bao thap
hon va mang lai kha nang sdng sot cao hon cho tinh
trung (Nagase et al., 1964; Purdy, 2006). Viéc bd
sung glucose vao chit chong dong mang lai su cai
thién tot hon vé ty 1& chuyén dong so véi viéc bd
sung cac disaccharides khac sau khi bdo quan lanh.
Phat hién nay xdc nhan cac bao cao cua Corteel
(1974) va Ponglowhapan et al. (2004). Glucose rat
can thiét cho viéc sir dung nang lugng ciia tinh tring
va hd trg kha ning vén dong va di chuyén cua tinh
trung. Glucose cung cip nguyén li¢u tryc tiép cho
qua trinh duong phén va dan truyén dién tir trong ty
thé. Con sucrose can phai trai qua qua trinh thiy
phén duong doi thanh duong don. Glucose duge cho
1a mot loai duong tuyét voi cho qua trinh trao ddi
chét cua tinh trung dé (Corteel, 1974; Purdy, 2006).
Kha nang van dong sau bao quan lanh dugc cai
thién & cac chat chéng dong duoc bd sung
monosaccharide  (glucose  hodc  fructose).
Monosaccharide hiéu qua hon disaccharide & nong
do dugc thir nghiém trong cac thi nghiém dé duy tri
kha ning di chuyén sau rd dong cia tinh tring dé
Boer trong céc chat bao quan dua trén Tris. D3 c6
nhiéu nghién ctru vé anh hudng cua viéc bd sung
duodng trong chat bao quéan lanh tinh dén chét lugng
tinh tring dugc bao quan lanh, monosaccharide
nang cao tac dung t6t hon ddi véi chat lugng tinh
dich so véi disaccharides va trisaccharide trong bao
quan lanh mao tinh tring huou dé (Fernandez-
Santos et al., 2007).

Theo nghién ctru cia Mann (1964), ham luong
dudng thdp duoc dua vao chit pha lodng c6 gbc Tris
lam chét nén d& chuyén hoa cho tinh trang. Két qua
thi nghiém nay cho thay déi voi méi truong st dung
glucose lam carbohydrate (TCG1 va TCG2), cac chi
sb vé ty 1¢ di dong, ty 1¢ séng, tinh toan ven mang té
bdo va tinh toan ven acrosome déu cao hon méi
truong su  dung fructose va sucrose lam
carbohydrate (TCF1, TCF2, TCS1 va TCS2). Diéu
nay c6 nghia glucose c¢6 tic dung t6t hon hai loai
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duong con lai (fructose va sucrose) trong vi¢c bao
quan lanh tinh tring. Két qua nay phu hop véi
nghién ctru ctia Salamon va Visser (1972), trong moi
truong bao quan lanh dua trén Tris, glucose dugc
phat hién 1a thanh phan carbonhydrate pht hop hon
so v6i fructose va duong khac. Véi moi truong st
dung sucrose 1am carbon hydrate (TCS1 va TCS2)
céc chi sb vé ty 18 di dong, ty 1é sdng, tinh toan ven
mang té bao déu thap nhét. Tinh tring dugc dong
lanh trong méi truong c6 chira disaccharide thip
hon déng ké so véi tinh tring dugc dong lanh bang
cac carbohydrate khong chira disaccharides, sy hién
dién cua disaccharides khong lam tang kha nang
chiu nhiét hodc bao v¢ tinh toan ven mang cuia tinh
trung dong lanh. Hon nira, disaccharides dugc su
dung 1am chét tan chinh khong cai thién chat luong
tinh trung dé dong lanh ngoai trir viéc bao vé tinh
toan ven cua acrosome.

Nghién ciru anh huong cua carbohydrate trong
moi truong bao quan lanh tinh trung dé da ching
minh tdm quan trong cia carbohydrate va nong do
trong moi truong bao quan lanh tinh tring ¢ nito
long gip cai thién chat lugng tinh trung, tr do
khang dinh vai trd cia carbohydrate va nong do
carbohydrate trong kha nang bao quan lanh tinh
trung, cung cap nang luong va han ché su tut giam
chat lugng tinh tring.

Qua két qua cua thi nghiém nay, c6 thé nhan thay
cac carbohydrate 1a nhan t0 gay anh hudng tryc ticp
dén chat luong tinh trung bao quan lanh.
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