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TU KHOA nudi dudng va giao phdi toi kha nang sinh san cua c& ngua van. Ca
- ngua van dugc nudi dudng trong cac diéu kién khao sat sau do duoc

Ca ngya van; tuyén chon cho sinh san. Kha ning sinh san cua c& ngua van dugc
Piéu kién nuéi dudng; danh gia dva trén so trang ca sinh san va téng so trimg ca da thy tinh

va phat trién binh thuong tir 1 dén 120 gio sau dé tring. Két qua cho
AN thdy, diéu kién (nhiét do nudc 27+1°C, pH nudc 7 +0,1; téng thoi
Kha nang sinh san, gian sang/tdi ma ca ngua van tiép xuc 1a 10 gio sang/14 gio toi; tan
Tring c& ngua van suét cho an 2 1an/1 ngay; thoi diém giao phdi vao lic 8 gio sang va
tan suét giao ph0| 1 1an/1 tuan) thich hop nhét cho viéc sinh san cua
C& ngua van. Ket qua cua nghién ctu nay cho thdy kha ning sinh san
cua ca ngua van la kha thi dé trién khai md hinh ca ngua van va ap
dung nghién ciru tac dung caa thudce.

Diéu kién giao phdi;
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1. Giéi thi¢u

Dé danh gia tac dung cua thudce, nhidu mé hinh dong vét da duoc sir dung nhu chudt, tho, cho,
b0, ngua... Trong d6, md hinh dong vat ca ngua van noi 1én nhu mot mo hinh dong vat hién dai
v6i nhiéu rru diém noi bat nhu: ca ngua van phat trién nhanh so véi cac dong vat khéc, trung binh
khoang 3 thang c& ngua van di tro thanh cé thé truong thanh va cé thé sinh san [1], mdi lan sinh
san dugc khoang 200 tring ca [2]. Chinh nho kha nang sinh san I6n nay nén mo hinh ca ngua
van c6 thé cung cép dugc so6 lugng dong vat 16n tham gia vao thi nghiém, giam sai s6 va tiét kiem
chi ph| Trang ca ngua van trong sudt va phat trién rat nhanh, chi sau 5 ngay cac co quan trong
co thé da phat trlen hoan thién, do vay mé hinh déng vat nay co the dugc st dung dé nghién ctru
su phét trién ciia cau trac bén trong co thé [3], [4]. Trang ca ngua van phat trién ngoai co thé me,
nén co thé nghién cau tac dung cua thudc trén tring c& ngua van bang cach pha lodng hoic phan
tan thude vao trong moi truong nudi dudng tring ca [5]-[7]. Bac bi¢t Ia, cac nghién ctru da chi ra
rang CO su twong ddng vé kiéu gen mang bénh gitra c& ngya van va con ngudi, do d6 mé hinh ca
ngua van c6 thé sir dung dé nghién ciru nhiéu bénh trén con nguoi [8]. Nhd vao nhimg wu diém
ndi bat trén, md hinh ca ngua van da dugc phat trién & nhidu nudc, nhiéu phong thi nghiém dé
nghién ctu tac dung cua thudc, nghién ctu su blen dbi gen [9]. Tuy nhién, do diéu kién han ché
vé kinh phi va ky thuat nén md hinh c& ngua Van chua duoc phat trién rong rai tai Viét Nam.
Trong nghién ctru nay, ching tdi s& khao sat mot sb yéu tb lién quan dén diéu kién nuéi dudng va
giao phdi téi kha ning sinh san ctia ca ngua van tai phong thi nghiém Pai hoc Dugc Ha Nai, tur
d6 dé ra nhitng diéu kién tiéu chuan dé nudi dudng va sinh san ca ngua van sir dung lam mé hinh
nghién ctru tac dung cua thudc.

2. Nguyén vit liéu, thiét bi va phwong phap nghién ciru
2.1. Nguyén vt ligu, thiét bj

Cé ngua vian (AB, wild type) duoc tuyén chon qua it nhat 2-3 Ian sinh san, ngudn gidng tir Pai
hoc Quédc gia Ha Noi. Cac héa chat dwoc st dung bao gdm: NaCl, KCI, MgSQa, CaCly,
Na;HPO,, KH,PO,, NaHCOs, Na;CO3 (Trung Qudc); thirc dn cho ca ngwa van la thic an tho
(kich thudc 300/400 pm) (Viét Nam). Mot sb thiét bi dugc sir dung bao gdm: bé diéu nhiét dung
tich 20 L (Ptic), bom tuan hoan nuéc (Puc), tu ém Memmert (Dtre), dia petri 90x15 mm (D),
lam kinh 16m (Puc), kinh hlen vi dién tir soi n01 Leica (Puc), kinh hién vi quang hoc Leica
(Ptc), bé dé trang ca ngua van, bé nudi ca ngua van.

2.2. Phwong phdp nghién ciru
2.2.1. Phirong phdp nuéi dréng c& ngua van

Cé ngua van duoc nudi trong bé nudc (tank) c6 hé thong bom nudc tuan hoan, chét lugng
nude duoc duy tri va kiém soat boi hé thong loc. Nhiét do phong dugc duy tri bai didu hoa nhiét
d6 va nhiét do cua nudc kiém soat boi sensor nhiét (c6 thé didu chinh theo yéu cau). B6 pH nudc
dugc kiém soét hang ngay, c6 thé diéu chinh boi hé dém NaHCOs va Na,COs. Hé théng &nh séng
dugc duy tri bang dén dién, c6 thé diéu chinh theo yéu cau.

2.2.2. Phuong phdp sinh san ca nguwa van

Ca ngya van khoang 3 thang tudi dugc tuyén chon cho sinh san. Cip ca ngua van (dyc va cai)
duoc dat trong bé de tring va tach riéng bai vach ngan vao cuoi buoi chiéu, dé qua dém. Ngay ke
tiép, vach ngan duoc loai bo, cap ca ngua van (duc va cai) dugc tiep xudc, giao hgp va dé tring.

2.2.3. Phuong phdp nudi dwong triing cé va phoi ca

Céc thdng sb vé diéu kién nudi dudng dugc danh gia bao gém: nhiét d6 cua nuoc (27 £ 1°C;
20 £ 1°C;‘35 t 1°C), d6 pH Cua nudc (7‘,0 +0,1; 5,0 +0,1; 8,0 £ 0,1), tong thoi gian séng{téi m’é
¢4 ngua van tiép xuc (dugc dieu chinh bang hé thong den dién) (14s/10t; 10s/14t; 18s/6t), tan suat
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cho an ( 2 1an/ ngay; 1 lan/ ngay; 1 lan/ 2 ngay). Cac diéu kién nuéi dudng ca dugc on dinh it
nhét 2 tuan truge khi cho ca giao phdi va sinh san.

Céc thdng s6 ve diéu kién giao phéi duoc khao sat bao gom: thoi diem giao phéi trong ngay
(cac thoi diém 8h, 12h va 16h), tan suat giao phdi (2 tuan/ lan, 1 tuan/ lan, 1 tuan/2 lan).

Khd néng sinh sdn cua ca ngua van dugc danh gia bai 2 thong so: téng s6 trimg ca duoc sinh
san va tong sb trimg ca da thy tinh va phat trién binh thuong dwoc theo ddi theo ngay. Tring ca
duoc dém va quan sat hinh thai dudi kinh hién vi dién tir soi ndi Leica (Puc). Tat ca céac thi
nghiém duoc lap lai 3 1an, liy gia tri trung binh.

2.2.4. Phurong phdp phan tich s6 liéu

S6 liéu duoc phan tich dua vao phan mém Graph Prism 8.0. Student’s t-test dugC su dung dé
so0 sanh gia tri trung binh cua hai nhém. So liéu cé gia tri thong ké néu gia tri p < 0,05.

3. Két qua nghién ciru va ban luin
3.1. Sw phét trién ciia ca ngua van

Sy phét trién cua phdi ca ngua van duoc theo ddi va danh gia tai cac thoi diém 1h, 24h, 48h,
72h, 120h sau thu tinh, sy phét trién caa phdi ca ngua van duoc quan sat va ghi lai sir dung kinh
hién vi dién tir soi ndi Leica (Duc). Tat ca cac bat thuong lién quan dén su phat trién cua ca ngua
van (vi du bat thuong phd nodn hoang, cam bi nhé va ting kich thudc dot bién, mét thay ddi hinh
dang hoic pht mét, hoai tir mét; di dang hinh thai dudi nhu dudi cong, hoic hoai ti...) dugc ghi
lai, ca phat trién bat thuong duoc loai bo. Chi cac ca ngua van phét trién binh thuong (Hinh 1)
duoc dém va ghi lai s6 luong.

1h 24 h 48 h

72h 120 h

Hinh 1. Sy phét trién ciia phdi ca ngwa van ¢ cac thoi diém 1h, 24h, 48h, 72h, 120h ciia c& ngya van sau
thy tinh duoc Chup lgi bang kinh hién vi dién tit soi néi Leica (thiede do 2000 pm)
3.2. Anh hwéng ciia diéu Kign nuéi dwéng téi sy sinh sdn ciia ca ngwa van

3.2.1. Anh huong cua nhiét dg

Céc thong sb vé diéu kién nhiét do cua nudc dugc lya chon dya vao tai lidu tham khao [10],
két qua thu duoc cho thiy rang ¢ nhiét do 27+1°C s6 luong tring ca duoc sinh san 1a nhidu nhat,
dao dong trong khoang 150 trang, tuy nhién khi nhiét do bé nu6i dudng ca duoc duy tri ¢ 20+1°C
thi $6 lugng trimg ca dugc sinh san it hon, dao dong trong khoang 120 tring, tuy nhién két qua
khong c6 y nghia thong ké. Vai nhiét o bé nudi dudng ca dugc duy tri ¢ 35+1°C, sb luong trang
c4 duoc sinh san nam trong khoang 70 trang, s6 lwong tring ca dugc sinh san va phét trién it hon
khoang 70 trirng (p<0,05) so v&i nhom nudi dudng ¢ nhiét @6 27+£1°C (Hinh 2A). Quan sat sy thu
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tinh va phét trién cua trimg ca tir 1 gio tudi téi 120 gio tudi, voi nhiing trimg khdng thy tinh va
khéng phat trién binh thuong dugc loai bo, s6 lugng trirng ca phét trién binh thuong duoc thong
ké. Két qua cho thay rang, véi diéu kién nhiét do bé nuoi dudng 27+1°C sé luong trimg ca dugc
thu tinh va phat trién binh thuong 1a 16n nhit so véi cac nhiét ¢ con lai 20+1°C va 35x1°C
(p<0,05) (Hinh 2B). Nhu vy qua khao sat nhiét d6 bé nuéi dudng cé, nhiét do thich hop duoc
lya chon la 27+1°C.
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Hinh 2. Anh huong cia nhiét dg nedc t6i kha ning sinh san ciia ca ngwa van: sé tring ca sinh san/ 1 cap
ca (duc va cai) (A) va so luong trieng cé thy tinh va phat trién binh thuong tur 1 gio tudi téi 120 gio tuoi
) (B) (n=3).
3.2.2. Anh huong pH

Khao sat anh huong cua pH nudc téi kha niang sinh san cua ca ngua van cho thiy rang o pH
nuéc 7,0 + 0,1 thi sé trimg ¢ sinh san c¢6 xu hudng nhidu nhét khoang 140 trimg ca/cip, cao hon
s0 Voi ¢ hai diéu kién pH nudc 6,0 + 0,1 (khoang 100 tring cé/cap) va 8,0 + 0,1 (khoang 90 tring
ca/cap) (Hinh 3A). Vi s6 lugng trimg ca thy tinh va phat trién binh thuong, & diéu kién pH nudc
7,0 = 0,1 ciing c6 xu hudng nhiéu nhat tir 1 gio tudi dén 120 gio tudi (Hinh 3B). Nhu vay diéu
kién pH nudc bé nudi dugc lhra chon 14 7,0 +0,1.
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Hinh 3. Anh huong ciia pH nuéc t6i kha ndng sinh san ciia CA nguwa van: so trimg cé sinh san/ 1 cap ca
(duc va cai) (A) va so luong trimg ca thy tinh va phat trién binh thuwong tir 1 gio tuai téi 120 gio tusi (B)

3.2.3. Anh huong thoi gian sang/téi (thoi gian tiép xic véi anh sang cia ca ngwa van)

Két qua khao sat vé anh huong cua thoi gian sang/ téi téi kha ning sinh san cua c& ngyua van
vé sb tring cé sinh san dwoc va s6 tring cé4 thy tinh va phét trién binh thuong cho thay khi ting
thoi gian sang tir 10 gio/ngay 1én 14 gio/ngay sb tring ca sinh san duoc ting 1én tir khoang 130
tring 1én khoang 160 tring. Tuy nhién, khi thoi gian sang ting 1én 18 gid/ngay thi sb luong ca
sinh san duoc va sé lugng cé thu tinh va phat trién binh thuong giam dang ké t6i khoang 120
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trimg ca (p<0,05) (Hinh 4). Nhu vay diéu kign sang toi thich hop duoc lya chon la 14 gio sang/10
gio toi.
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Hinh 4. Anh huong cua thoi gian sang/tdi t6i kha ndng sinh san ciia ca ngya van: so tring ca sinh san/ 1 cap ca
(dyuc va cai) (A) va so luwong tring ca thu tinh va phét trién binh thuong tir 1 gio tuai toi 120 gio tuai (B)
3.2.4. Anh huong cua tan suat cho an

Két qua thu duoc véi diéu kién cho c4 an 2 1an/ngay sb tring cé sinh san va phét trién binh
thudng 16n nhit khoang 160 trang/cip; cao hon so voi cac diéu kién cho an 1 1an/ngay va 1 1an/2
ngay (p<0,05) (Hinh 5A). Quan sat s tring ca phét trién binh thuong tir 1 gio sau thu tinh tgi
120 gi¢ sau thu tinh, két qua cho thdy & diéu kién cho ca an 2 1an/ngay sb tring ca phat trién binh
thuong 1 nhidu nhét (p<0,05) (Hinh 5B). Nhu vay tan suit cho an thich hop dugc hra chon 1a 2

lan/ngay.
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Hinh 5. Anh huong tan sudt cho dn t6i kha ndng sinh san cua ca ngua van: so tring ca sinh san/ 1 cap ca
(duc va cai) (A) va so luong trimg ca thy tinh va phat trién binh thuwong tir 1 gio tuai téi 120 gio tusi (B)

3.3. Anh hwéng ciia diéu ki¢n giao phéi téi s sinh sdn cia ca ngua van
3.3.1. Thoi diém giao phdi trong ngay

Két qua cho thay khi tién hanh cho céa giao phéi vao budi sang (8h), s lwong trimg ca sinh san
va phat trién binh thuong khoang 160 trimg; khi thay doi thoi diém giao phéi 1a 12h, sé lugng
tring cé sinh san va phat trién giam nhe xuong khoang 150 trimg. Bic biét 1a khi thoi diém giao
phdi duoc lya chon la 16h thi s6 lugng tring cé sinh san va phat trién giam manh xudng khoang
90 trimg/ 1 cap (p<0,05) (Hinh 6). Nhu vay thoi diém giao phéi thich hop duoc lya chon dé ting
kha ning sinh san cua ca ngua van 1 8h.
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Hinh 6. Anh huong cia thoi diém giao phi toi khd nang sinh san ciia c& nguwa van: sé tring cé sinh san/ 1
Cdp cd (duc va cai) (A) va so luong trimng ca thy tinh va phat trién binh thuong tir 1 gio tudi téi 120 gio
tudi (B)
3.3.2. Tan sudt giao phdi

Két qua cho thiy rang & diéu kién giao phdi 1 1an/ 1 tuan sb tring ca sinh san va phat trién
binh thuong nhiéu nhét (khoang 150 tring/ 1 cap), nhiéu hon so véi 2 diéu ki¢n giao phdi con lai
1 1an/2 tuan (khoang 100 tring/ 1 cap) va 2 1an/1 tuan (khoang 70 trang/ cap) (p<0,05) (Hinh 7).
Nhu vay, tan suit giao phdi thich hop dugc lya chon 13 1 1an/ 1 tuan.
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Hinh 7. Anh huong cua tan sudt giao phdi téi kha ndng sinh san ciia ca ngwa van: so tring ca sinh san/ 1
cap ca (duc va cai) (A) va so luong trimg ca thy tinh va phat trién binh thuong tir 1 gio tudi téi 120 gio
tusi (B)

Hi¢n nay, viéc st dung ca ngua van nhur mot mo hinh dong vat trong nghién ctru y sinh ngay
cang phat trién. Voi yeu cau ve viéc sinh san va thu thap so luong lén phdi trang ca ngua Van Ién
dén hang ngan tring ca ngua van trong mot lan thi nghi¢m nghién cau y sinh thi viéc cai tlen va
cai thién k¥ thuat nuoi dudng duogc dit ra cip thiét. Mot sé nghién ciru da duoc tién hanh vé anh
huong cua ché do an va dinh dudng déi véi vigc sinh san cua ca ngua van [11]. Tuy nhién, méi
phong thi nghlem v<y| hé théng nudi dudng sinh san khac nhau thi s& anh huong toi kha nang sinh
san cua c& ngua van. Trong diéu kién bat dau trién khai va phat trién md hinh c& ngya van nhu
mot mo hinh dong vat trong nghién cau tac dung cua thude va hé phan phdi thube, hé théng nudi
dudng c& ngua van chua dwgc dau tu dat tiéu chuan [12]. Nghién ciru nay duoc tién hanh véi
muc tiéu xac dinh didu kién nuéi dudng va sinh san phu hop nhat trong viéc trién khai va phat
trién mo hinh dong vt c& ngua van tai Truong Pai hoc Dugc Ha Noi. Két qua cua nghién ciu
khang dinh rang diéu kién nuoi dudng va sinh san déu anh huong dén kha nang sinh san cia ca
ngua van. Diéu kién nudi dudng phu hop nhat duge xac dinh 1 nhiét do 27+1°C, pH=7 £0,1; thoi
gian sang/t6i ciia phong thi nghiém 1a 14 gio sng va 10 gio ti; tan suat cho an 2 1an/ngay thi
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kha ning sinh san cia c& ngua van 1a tot nhat véi khoang 150 tring/ 1 cap ca, két qua cia nghién
clru nay ciing phu hop véi cac nghién ctru da dwoc cong bé [10], [13]-[15].

V& diéu kién sinh san pht hop nhat duoc xac dinh 1a thoi diém giao phdi vao budi séng, tan
suat sinh san 2 1an/ 1 tuan. Két qua nay ciing pht hop véi su phat trién va sinh Iy giao phdi cua ca
ngua van. Nhu vay, trong diéu kién phong nuoi dudng tai Pai hoc Dugc Ha Noi, ching t6i da lua
chon dugc diéu kién sinh san phu hop nhat vé thoi gian giao phdi va tan suat giao phéi cua ca
ngua van, phuc vu cung cip mé hinh dong vat cho céc nghién ctiu tac dung cuaa thudc.

4. Két luan

Nghién ctru da khao sat mot sé thong sb vé diéu kién nuéi dudng va giao phdi téi kha ning sinh
san cua ca ngua van. Két qua cho thay rang, vé diéu kién nudi dudng thich hop phu hop véi viéc
sinh san cua ca ngua van la nhiét do nude 27+1°C, pH nuéc 7 +0,1; thoi gian sang/téi 10 gio sang
va 14 gio tdi; tan suat cho in 2 1an/ 1 ngay. Vé diéu kién sinh san thich hop cho viéc sinh san cua ca
ngua van la thoi diém giao phéi vao budi sang lic 8 gio, tan suat giao phéi 1 1an/1 tuan.

Loi cam on
Nghién ctru nay dugc tai tro boi Truong Pai hoc Dugc Ha Noi, ma dé tai PTCT.23.04.
TAI LIEU THAM KHAO/ REFERENCES

[1] P. T. Kroeger et al., "Production of haploid zebrafish embryos by in vitro fertilization," Journal of
Visualized Experiments, vol. 2014, no. 89, 2014, Art. no. 51708.

[2] A. Hallar et al., "Comparative embryotoxicity and proteotoxicity of three carrier solvents to zebrafish
(Danio rerio) embryos," Ecotoxicology and Environmental Safety, vol. 63, no. 3, pp. 378-388, 2006.

[3] C. B. Kimmel et al., "Stages of embryonic development of the zebrafish," Dev Dyn, vol. 203, no. 3, pp.
253-310, 1995.

[4] E. De Luca et al., "ZebraBeat: A flexible platform for the analysis of the cardiac rate in zebrafish
embryos,"” Scientific Reports, vol. 4, no. 1, p. 4898, 2014.

[5] I. Paatero et al., "Analyses in zebrafish embryos reveal that nanotoxicity profiles are dependent on
surface-functionalization controlled penetrance of biological membranes,” Scientific Reports, vol. 7,
no. 1, p. 8423, 2017.

[6] D. Zhang et al., "Supplement of Betaine into Embryo Culture Medium Can Rescue Injury Effect of
Ethanol on Mouse Embryo Development,” Scientific Reports, vol. 8, no. 1, p. 1761, 2018.

[71 M. van Pomeren et al., "Exploring uptake and biodistribution of polystyrene (nano)particles in
zebrafish embryos at different developmental stages,” Aquat Toxicol, vol. 190, pp. 40-45, 2017.

[8] K. Howe et al., "The zebrafish reference genome sequence and its relationship to the human genome,"
Nature, vol. 496, no. 7446, pp. 498-503, 2013.

[9] S. Sarasamma et al., "Zebrafish: A Premier Vertebrate Model for Biomedical Research in Indian
Scenario," Zebrafish, vol. 14, no. 6, pp. 589-605, 2017.

[10] H. Urushibata et al., "Control of Developmental Speed in Zebrafish Embryos Using Different
Incubation Temperatures," Zebrafish, vol. 18, no. 5, pp. 316-325, 2021.

[11] A. Kolb, F. Hildebrandt, and C. Lawrence, "Effects of Diet and Social Housing on Reproductive
Success in Adult Zebrafish, Danio rerio," Zebrafish, vol. 15, no. 5, pp. 445-453, 2018.

[12] C. Lawrence and T. Mason, "Zebrafish housing systems: a review of basic operating principles and
considerations for design and functionality,” llar J., vol. 53, no. 2, pp. 179-191, 2012.

[13] C. Harper and C. Lawrence, The laboratory zebrafish. Crc Press, 2016.

[14] N. Villamizar et al., "Effect of lighting conditions on zebrafish growth and development,” Zebrafish,
vol. 11, no. 2, pp. 173-181, 2014.

[15] C. Lawrence, J. S. Eisen, and Z. M. Varga, "Husbandry and Health Program Survey Synopsis,"”
Zebrafish, vol. 13, Supplement1, pp. S5-7, 2016.

http://jst.tnu.edu.vn 102 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

