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SU PHAT TRIEN XUONG CUA CA MEDAKA (ORYZIAS LATIPES) It
Pham Thij Thanh', Pham Van Cuéng', Trin Birc Long’, T6 Thanh Thay ™

: TOM TAT: Tiép theo bai bao phan | da dang trong Tap chi Sinh Iy hoc tip 19 s6.3
nam 2015 cong bé két qua nghién ciu vé s phét trién xuong ctia ¢4 medaka tir 0-10
qgay tudi, bai bao phan Il nay misu t3 va phan tich sw phét trién xwong c4 & giai doan
tiép theo, khi ca tir 15 ngay dén 2 thang tudi. Dau cé c6 céc cdu tric dau tién cia xuong
hép S0 bat dau hinh thanh. Cot séng cla cé clng hoan thién hon véi cac dét séng cé du
¢ac cau tric co ban gbém than dét séng va cac cung than kinh va cung mach méu kin.
Ddc biét la sw xuét hién moi va phat trién cia céc xwong vay, tiép theo vay dubi Ia vay
nguc, vay hau moén, vay lung duoc héa xwong. Trong khi cac vdy da héa xuwong kha
hoan thign, t6i 60 ngay tuéi xwong vay lung mei bit dau duoc khodng héa va vay bung
van chura xuat hién.

Tir khéa: medaka, phat trién xuong, khoang héa xuong, nhuém alizarin red

1. DAT VAN DE xuong clia ca & giai doan tiép theo, khi ca
Nhy da dugc tong quan & bai bao  tir 15 ngay dén 2 thang tudi.

tredc, medaka la loai ca xwong nhd hign 2, DOl TUONG VA PHU'ONG PHAP

dugc dung ngay cang nhigu 1am dong vat  NGHIEN CtFU

mo hinh cho cac nghién clru, dac biét la Doi tugng trong nghién ciu nay la ca

cac nghién ctru tim hiéu bénh trén ngudi,  medaka chling dai Cab, dwoc cung cap tir

trong do c6 nghién clru v& xwong va cac  Pai hoc Quéc gia Singapore. Quy trinh

bénh vé xuwong [1-8]. Dé c6 co s& di liéu nudi va cham séc ca da duwgce ching toi

day di hon cho cac nghién clu vé&  trinh bay trong bai bao trude [1].

xwong, ching toi mé ta va phan tich sy Dé phan tich sy phat trién Xwong ca
phat trien xwong lién tyc clia ca medaka medaka, chdng téi nhugém xwong ca béng
tlr giai doan phéi dén khi ca 2 thang tudi.  thudc nhudm alizarin red va thudc nhudém

Sy phat trién xwong cla ca dwoc danh huynh quang calcein sau dé chup anh
gia théng cac cAu tric xuong da khoang  hién vi va phan tich hinh anh theo qui
hoa dwoc nhuém bang thudc nhudm  trinh nhw da mo ta trudc day [2, 7). Tén
alizarin red la chat ¢é i lyc cao véi canxi clia cac cau tric xwong ca duoc goi dya
[5,8]. Ca nhudm xuwong dugc chup va  vao céEJ cdng trinh da cdng bo phan tich
phan tich hinh anh hién vi. O' bai bao  gidi phau cla ca 2.4

trwéc dang trong tap chi Sinh ly hoc tap 3. KET QUA I:IGHIEN CU’lf ; e
19 sé 3 nam 2015, chung t6i da cdng bd 3.1 Xwong dau, xwong cdt séng clia ca
két qua phat trién xwong ca & giai doantr  tiep tuc qu’c_yc t'moan thIf;n 2 x
0-10 ngay tudi. Trong bai bao nay cht'lr:g : Au t‘rung ca 15 t:gay\tuon so voi au
t6i cong bd két qua vé sy phat trién  tring ca 10 ngay tuoi ;(.H"Th 1f3‘) [g]idal;l
au trung ca15 ngay tudi co6 thém mét sb
cau tric xwong méi: hyosymplectic (hys),
ceratobranchial (cb), ceratohyal (ch).

! Pai hoc Khoa hoc Ty nhién, Dai hoc Qubc

Gia Ha Noi Hyosymplectic (hys) nam bén ria dudi khu
*Tac gia chju trach nhi¢m chinh: & mét vé phia mat bung, ndi véi xwong
Té Thanh Thuy | anterior basicranial commissure (abc)

gm;":n‘;;;ag;‘_“r;,s,j;g'}?""“'e"“"’“ (Hinh 1B,D). Ceratohyal (ch) dang hinh
gay .

Ngay nhan bai phén bi¢n: 11/6/2016 que thdng, xuat hién & 2 bén cla vung
Ngay chap nhan dang: 24/6/2016
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héc ma, bt du tir phia sau cia mat keo )(u’omg‘l mo‘c tw % Phja cua p &n

toi xug},tg’é;:yi?;;lﬁlzcﬁc (hys) (Hinh 1D). cua dot“song AL mﬁt tzgng;‘(Hinh‘ .1 B:?)_

Tuy nhién chting tol thay den th?, didm

nay 2-3 dét sbng cudi cla ct song v,

chwa dwgc hda xuong (dau miii tén gep,
hinh 1B).

CAu tric xwong ring rd rang hon (den,
Hinh 1B,D). ‘
Cot séng clia ca co ddt séng thir 7- 8
b4t dAu xuAt hién cac xwong cung mach
mau (hemal arch — ha, cAu triic bao gom 2

Hinh 1. Phét trien xwong clia &u tring c4 medaka & giai doan 10 va 15 ngay tudi
(A): Hinh chup mét bén &u tring ca 10 ngay tudi véi do phéng dai 2,5x, sb = 0,31mm.(B): Hinh
chup mét bén &u tring czé 15 ngéy tuoi voi d6 phong dai 2,5x, sh = 0,38n;m. (C) : Hinh dnh mét bén
ot sbng cd 15 ngéy tudi & d6 phong dai 10x cho thdy & mét sé dét séng da xudt hién cung mach
méu (ha), sb =0, 13‘mm. (D): Hinh chup mét bung dau c4 vai do phéng dai 10x cho thdy nhiing cau
ric xuong md1 xust hién (duoc chi bing mii tén mau tring) so vét dau o8 10 gy tud sb = 0.12
mm. hyosymplectic (hys), ceratohyal (ch), ceratobranchial (cb), dentary ( den)g ); ithrum (cl)
anterior basicranial commissure (abc), branchiostegal rays (br) 'Opercu?; Ll cle raoccipi;al
' (soc), neural arch (na), centrum (ct), hermal arch (a), fin rays(o(% -

Ca 20 ngay tudi cé cic ciu trac tén tr§
e : - n A c
xwong diu véi kich thuéc ting hon so ion mgénTnh EC). X‘u’omg ’vuong (q‘lij)vé‘i
v&i giai doan trwéce, chi xuat hién them » Nam phia trwéc va no

Xwo : :
xwong vudng (quadate — qu, chi bdi mgi (Hinggch;yosymplectlc (hys) qua khop
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Xwong cét séng hoan thién hon voi
cac dot séng tir bt thir 8 v& phia dudi,
mdi dot da c6 du than dét séng (ct), 2
xwong cung than kinh (na) va 2 xuwong
cung mach mau (ha) (Hinh 2A,B) moc twr
2 bén cla dau méi dét séng, twong tng
vé phia lwng va phia bung. V& phia dau

ISSN: 1858 ¥ 2/ -t

cot Séng co 6-7 dot S(‘)f‘lg Gay E> »

A

cac xuong cung than kinb, Kiix2: lc S

xwong cung mach mau (Hinh 500 o

thoi diém nay 2-3 @6t cudi cin oL

da héa xwong (dau mii ten i shan

(A): Hinh chup maét bén &u trung ca véi do phong dai 2,5x, sb = 0,35mm. (B): Hinh anh cét séng cua
cé & d§ phéng dai 10x, sb = 0,15mm. (C): Hinh anh chyp mét bung xuong dau cé véi do phong dai
10x cho thdy céc céu tric xuong phét trién hon so véi giai doan truée va xuong quadrate (qu) méi
xuat hién (chi béi mdi tén trdng), sb = 0,14mm. (D): Hinh dnh vay dudi & do phéng dai 10x cho théy
céc tia vay dubi da bat dau phan dot (dau mdi tén trdng), sb = 0,11mm. quadate (qu), hyosymplectic
(hys), ceratohyal (ch), ceratobranchial (cb), dentary (den), cleithrum (cl), parasphencid (ps),
supraoccipital (soc), neural arch (na), centrum (ct), hermal arch (ha), fin rays (fr).

Ca 30 ngay tudi co bd xwong véi cac
cAu trdc xwong co ban da xuét hién day
dd. Xwong dau phat trién va hoan thién
hon, dic biét 13 bd may mang - cung
méng xuét hign day du va rd rang hon:
xwong ndp mang (operculum - op);
hyosymplectic — hys; ceratobranchial —
cb; ceratohyal — ch (Hinh 3A,B).

Ciu tric cdt sbng cing phat trién
hon v&i cac xwong cung than kinh (neural
arch — na), xwong cung mach mau
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(hermal arch — ha) phat trién, dai hon
trwdc (Hinh 3A).Tuy nhién & mdi d6t séng
cdp xwong cung than kinh van tach roi
nhau, chua tao ra dugc cung than kinh
tron kin (sd liéu khéng céng bd); Hién
twvong twong tw cling quan sat duwoc voi
cac cap xwong cung mach mau cQa ci &
giai doan phét trién nay. Vay dudi da hoan
thién hon, tuy nhién xwong vay ngwe (dau
mii tén den Hinh 3C), vay lung va vay
hau mén van chwa dwgc hinh thanh,
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Hinh 3: Phat trién xwong ca medaka o 30 ngay tuoi

(A): Hinh chup mdt bén &u trung cé voi do phong dai 2,5x, sb= 0,

phén d4u c4 ¢ d§ phéng dai 2, 5x, sh=0,48mm,

xuong & do phong dai 10x, sb = 0,12mm. den
jtal (soc), quadate (qu), hyosymplectic (hys), ceratohyal (ch),

{ commissure (abc), neural arch (na), centrum (ct), hemal
arch (ha), fin '

parasphenoid (ps), supraoccipi
ceratobranchial (cb), anterior basicrania

Tir 35-60 ngay tudi cac cau tric
xwong diu da co tiép tuc phét tnen va
hoan thién hom Tir khi ca 50 ngay tudi co
thém xwong & mét (orbital — orb, Hinh 6A)
xuat hién.

Trong giai doan nay cét song clia ca
cing tiép tuc hoan thién, dac blet cap
Xxwong cung than klnh & mit lung vé phia
2 bén clia mbi dot song hop lai tao thanh
mot cung tron k|n (na, Hinh 4D) de chira
va bao ve ty song bén trong, trén cung
nay co cau trac xwong nhon la gai than
kinh (neural spine — ns, Hinh 4D}); bong
thm, 2 Xwong cung mach mau ¢ mat bung
vé phia 2 bén cua méi dot séng hop lai
tao thanh cung mach mau kin la cung

xwong chira va bao vé cac mach mau
chira trong d6 (ha, Hinh 4D). N6i v6i cung
nay vé phia mat bung la gai mach mau
nhon (hemal spine — hs), hinh que huéng
chéch ra phia dudi (Hinh 4D).

3.2 Phat trién xwong vay

51mm, (B): Hinh chyup mat bung

(C): Hinh chup phén vay ngyc chua dugc héa

tary (den), operculum (op), cleithrum (ci),

rays (fr)

Ca medaka c vay ch&n (vay ngyc, vy
bung) va vay Ié (vay Iwng, vay hau mén, vay
dudi). Vay dudi phat tnen sém nhat voi sy
xuat hign mot sb tia vay & 9 ngay tudi va
phat trién hon vao ngay thir 10 va 15, cac
tia vay dudi da dugc hda xuong nhigu hon

" nénco thé thay &t r6 ([2], Hinh 1A,B). Bén
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20 ngay tudi, sd lugng tia vay dudi duQc
héa xuong ting hon trudc va tia vy bat
dau phan dot (Hinh 2A,D). Lic nay, cic
xuong hypural (hy) mdng det cling bét dau
xuAt hign ndi voi cac tia vay dudi (Hinh 20)
Pén ngay thir 30, vay dudi da khé hoan
thién (Hinh 3A).

Au trung ca 35 ngay tudi (Hinh 4) ¢
vay nguc moi bét dhu dwoc héa xuong
mot so (2-3) tia vay (pf, Hinh 4B); vay
lung va vay hau mon van chua dugc N6
xwong (dau mdi tén den Hinh 4C).
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Hinh 4. Phét trién xwong ca medaka & 35 ngay tudi .
(A): Hinh chup mét bén 4u tring cé véi dé phéng dai 2,5x, sb= 0,67mm, (B): Hinh chup phan vay
nguc da héa xwong & do phéng dai 10x, sb = 0,13mm. (C): Hinh chup phan vay hdu mén chwa
duoc héa xuwong & dé phong dai 10x, sb = 0,12mm. (D) Hinh énh dot séng cta cé medaka da tao
thanh gai than kinh va gai mach mau & do phéng dai 10x, sb = 0,10mm. dentary (den), operculum
(op), cleithrum (cl), parasphenoid (ps), supraoccipital (soc), quadate (qu), hyosymplectic (hys),
neural arch (na), centrum (ct), neural spine (ns), hemal spine (hs), hemal arch (ha), pectoral fin
(plf), anal fin (alf), dorsal fin (dlf), fin rays (fr) A ‘

Ca medaka giai doan 43 ngay tudi Mot sb tia vay hau moén (4-6 tia) ciing bét
(Hinh 5) c6 sb tia vay ngyc dugc héa  dau dugc hoa xwong (Hinh 5C).
xuong nhiéu hon va dai hon (Hinh 5B),

Hinh 5. Phét trién xwong & ca medaka 43 ngay tudi
(A): Hinh chup mét bén du trung cé v6i d6 phéng dai 2,5%, sb=0,73mm, (B): Hinh chup phén véy
nguwe da héa xwong & d6 phéng dai 10x, sb = 0,12mm. (C): Hinh chup phan vay hau mén da héa
xwrong & dé phéng dai 10x, sb = 0,12mm. operculum (op), parasphenoid (ps), supraoccipital (soc),
dentary (den), cleithrum (cl), neural arch (na), centrum (ct), hemal arch (ha), pectoral fin (plf), anal
£ fin (alf), fin rays (fr)
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(Hinh
y hau
khi toi

Ca & giai doan 50-60 ngay tuoi
6) sy hoa xwong vay ngyc va va
mon van tiép tuc (Hinh 6A,B), trong

60 ngay mdi ¢c6 mot sé tia vay thuoc vay
va o

lung dugc hoa xwong (dif, Hinh 68)

Hinh 6. Phat tridn xuong ca medaka & 50 va 60 ngay tudi

I
P P .
’
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thoi diém nay vay bung con hoan 1oy,

£+ hign. Qua trinh hda xw
chwa xuat hien : ong van

con tiép tuc trong subt giai doan phit trig,

cua ca.

(A): Hinh chup mét bén &u tring cé & 50 ngay tudi véi dg phong dai 2,5x, sb=0,77mm, (B): Hinh
chup mét bén &u trung cé & 60 ngay tudi véi dg phéng dai 2,5x cho thay c4u tric xwong dau (orb)
va xuong véy lung (dif) moi xudt hién, sb = 0,73mm. operculum (op), cleithrum (ci), parasphenoid
(ps), supraoccipital (soc), dentary (den), orbital (orb), quadate (qu), hyosymplectic (hys), neural
arch (na), centrum (ct), hemal arch (ha), pectoral fin (plf), anal fin (alf), dorsal fin (dlf), fin rays (fr).

4, BAN LUAN

Trong nghién ctu vé su phéat trién
xuwong ca medaka phén Il nay ching toi
da theo doi va miéu tad qua trinh hinh
thanh va phat trién xwong cla cd medaka
Oryzias /atipes chung dai Cab tir 15 ngay
dén khi cd 60 ngay tudi. Sy phat tridn
xwong dugc danh gid bang sy xuat hién
clla cac cau trdc xuong dang duogc
khoang héa, bat mau thuéc nhudm
alizarin red. Chung t6i da miéu ta duoc sy
phat trién xwong clia ca medaka & nhiing
thii diém d3c trng nhét khi ca dat 15, 20,
30, 35, 43, 50 va 60 ngay tudi. Cac kit
qua ct\o thay trong giai doan nay ca co
céc cau tric xwong dau va xuong cot
séng tiép tuc p?ét trién, cung véi sy xust
hi:‘an clra cac cau tric xwong méi ¢ phan
dau nhu cac xuong hyosymplectic
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(hys),ceratohyal (ch), ceratobranchial (cb)
khi ca 15 ngay tudi, xwong & mét orb khi
ca 50 ngay tudi; & cot sdng nhw xuong
cung mach méu (ha) & 15 ngay tudi, cac
dot song cudi khi ca 20 ngay tudi va dic
bi¢t la cac cung than kinh, cung mach
mau (ha) va cac gai than kinh (ns), gai
mach mau (hs) khi ca 35 ngay tudi. C&C
ke*_CIué clia ching t5i kha tuong dong Vi
"*]Uﬂg két qua nghién cou trwdc day ve
trat trat ty hinh thanh va phat trién khodnd
hda cla cac xuwong trén ca medaka [5, 6
Dic bigt, sy hinh thanh cac cung then
kinh (na, Hinh 4D) va cung mach méu (h
Hinh 4D) cla cac dbt séng Ia rat quan
:[ong Cho vige bao vé sy phat trién cU3
Uy song va mach mau. Day la nhind
ﬁf’"g Xuong ludn dugc thay ddi duond
nh nh&r qua trinh taj tao xwong dé tao au
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khoéng gian cho tly séng va mach mau
dang phat trien. Diéu nay cing da duoc
chirng minh trong céc nghién clu trudc
day cua chung téi va mét sé nhém khac
cho thay & cac cung xwong nay cé sy
phéan bo cla cac té bao hity xwong cing
v&i cac té bao tao xwong lam nhiém vu tai
tao xwong & cac cung xwong nay qua do
thay ddi dudong kinh clia cac cung xuwong
[7.8]. Nghién clru méi day cla chang téi
cing da cho thay khi té bao hly xwong bj
mét chirc ndng, khodng khong gian trong
cac cung xuong nay bj xwong lap day,
gay anh hudng dén sy phat trién va hinh
thai cba thy séng, mach mau, din dén sy
bién dbi hinh thai va hoat dong sbng cla
ca [7]. Sw phat trién va khoang hoa cla

vay xuat hién muodn nhét, bat dau tir vay -

dudi (khi ca 9 ngay tudi) dén vay nguc,

vay hau mén, vay lung. Bén ngay thix 60. -
hau hét cac vay cé da hoa xuong nhung -

vay lwng méi duge bét dau héa xwong &
mét sd tia vay (Hinh 6B). Cac két qua
nghién clru nay clia chung t6i s& bd sung
voi nhirng két qua nghién clru trvdc day
[1,2,7,8], tao ra nguédn co s& di liéu cho
nhrng nghién ciru vé xwong trén mé hinh
ca medaka. '
5. KET LUAN

Chlng t6i da nghién ctru, md ta qua
trinh hinh thanh va khoang héa xwong
clia ca medaka Oryzias latipes ching dai
Cab tir 15 dén 60 ngay tudi. Cung voi
nhirng dt liéu da céng bd trvdc day vé sy
phat trién xwong ca & giai doan sém tir 0-
10 ngay tudi, nhirng di¥ liéu nay sé la co

- ca - A
s& quan trong cho cac nghién clru ve

xwong va cac bénh vé xuong, mét huéng
nghién ciru dang réat gugc quan tam trén
mé hinh cad medaka.

TAI LIEU THAM KHAO
1. Lai Thi Nguyét, Pham Thi Thanh,
Pham Vin Cwéng,Tran Birc Long, To
Thanh Thiy (2015), Tinh 6n dinh clia gen
chuyén rankl & dong ca medaka chuyén
gen rank/:HSE:CFP lam m& hinh bénh

and C. Winkler

lodng xuong. Tap chi Sith ly noc Viéi
Nam19(2): 10-16.

2. Pham Thj Thanh, Pham Van
Cwéng, Tran Birc Long, Té Thanh Thiy
(2015) Sy phét trién xwong clia ca
medaka (Oryzias latipes) | Tap chi sinh ly
hoc Viét Nam19(3):8-16

3. Chatani M. Takano Y., and Kudo
A. (2011) Osteoclasts in bone modeling,
as revealed by in vive imaging, are
essential for organogenesis in. fish. Dev
Biol.360(1): 96-1009.

4. Langille R.M., Hall B.K. (1988)
Development of the Head Skeleton of the
Japanese Medaka, Oryzias latipes
(Teleostei). Journal of  Morphology.
193(2): 135-158. :

5. Inohaya K., Takano Y., and Kudo
A.(2007) The teleost intervertebral region-
acts as a growth center of the centrum: in
vivo visualization of osteoblasts and their
progenitors in transgenic fish. Dev Dyn.
236(11):3031-46

6. Renn J. and Winkler C. (2009)
Osterix-mCherry transgenic medaka for in
vivo imaging of bone formation. Dev Dyn.
238(1):241-8.

7. ToT.T., P.E. Witten, A. Huysseune,
(2015) An adult

- osteopetrosis model in medaka reveals

the importance of osteoclast function for
bone remodeling in teleost fish. Comp
Biochem Physiol C Toxicol Pharmacol.
178.68-75

8. ToT.T., P.E.Witten, J Renn (2012)
Rankl-induced osteoclastogenesis leads
to loss of mineralization in a medaka
osteoporosis model. Development. 139(1):
141-50.

L&i cam on: Chang t6i xin cam on PGS.
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clia hai PGS vé nhirng gilip d& trong qua
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SUMMARY

BONE MINERALIZATION DEVELOPMENT IN MEDAKA

! 1
Pham Thi Thanh', Pham Van Cuong', Tran Buc Long! ) To.Thanh Thuy
1Eaculty of Biology, VNU University of Science

(ORYZIAS LATIPES) |

We have studied chronological bone mineralization development in medaka fish from

1 day to 2 months of age. In the part | paper published in the Vietnam Journal of

Physiology Vol.19 No.3 we reported results obtained from the fish of 1 to 10 days of age.

This paper describes and analyzes the bone mineralization development of the fish from
15 days to 2 months of age. Hallmarks for bone mineralization during this period are
futher development of head skeletal bone structures and the formation of first cranial
bone structures; the formation of neural and hemal canals by fusing of paired neural
arches and of paired hemal arches of each vertebra, respectively; and the mineralization
of fins in chronological order including pectoral fins, anal fins, and dorsal fins.

Keywords: medaka, bone development, bone mineralization, alizarin red staining.
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