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SU PHAT TRIEN XUONG CUA CA MEDAKA (ORYZIAS LATIPES) |
Pham Thi Thanh', Pham Van cwong', Tran Dirc Long', Té Thanh Thay'*

TOM TAT: Medaka, Oryzias latipes, mét loai ca xuong nuwoc ngot nh}é c6é ngudn gée
tor Nhat Ban va cac nuoc Bong Nam A hién dang duoc st dung nhiéu 1am mé hinh

nghién ceu y sinh hoc, trong dé co6 nghién

cou vé xuong va céc bénh xuong. Dé c6 co

s& div liéu cho céc nghién clu vé xuong, ching t6i da phan tich va mo ta sy phat trién
xwong lién tuc tir giai doan phoi dén khi ca 2 thang tudi. Xuong dwoc.nhudm bang thuéc

nhuom alizarin red va thuéc nhuém huynh qu
tich. Két qua cho thdy xuong ca medaka xua

ang, sau dé dugc chyp anh hién vi dé phan
t hién tlr nhang giai doan som cua sy phét

trién phéi, bat déu bdng sy hinh thanh cac xuong dau, sau dé dén xuong cét song va
cac xuong vay. Trong bai bdo phan mét nay chung toi trinh bay qua trinh phét trién

x

xuong tir giai doan phoi dén khi ca 10 ngay tudi. Xuong 16 tai (otoliths - ot) xuat hién dau

tién & phan déu cé vao ngdy tudi thir 3 (3 ngay sau khi trimg duoc thy tinh). O cac ngay

tiép theo cua sy phat tri

séng cua medaka cé khoang 30 dét séng,

én, cac cau truc xuong dau khac dan dan duoc hinh thanh. Cét
duoc hinh thanh tir ngay the 6 voi 5-6 dot

séng da duoc khodng héa bat dau tir dét thiy 2, dbt thcr nhét hinh thanh vao ngay thir 7.
Xuwong vay dudi xuét hién khi ca 9 ngay tudi, cac vay lung, vay nguc, vay hdu mén chua

théy xudt hién & giai doan nay.

Tor khéa: medaka, phat trié

1. DAT VAN BE

Medaka, Orj/zias latipes, mdt trong
nhirng loai ca canh yéu thich & Nhat Ban, .

I3 loai ca xwong, co kich thuéc nhé, song
ty nhién & nhirng vung nwdc ngot cua
Chau A va Péong Nam A, dugc Jordan and

Snyder miéu td vao nam 1906 [1, 2]..

Nh*rng cong b6 cua Aida nam 1921 vé
medaka v&i nhidu wu diém nhw: dé nudi,
d& cham séc, kich thuéc bg gen nho, thoi
gian trwdng thanh sinh duc ngan, thy tinh
ngoai, phdi trong sudt, it té bao sac to,...da
lam né nhanh chong tré thanh dong vat
mé hinh trong cac nghién ciru di truyen
hoc, sinh hoc tién hoa, sinh hoc phat trién,
va gin day nhét la md hinh cho rat nhiéu
loai bénh trén nguwdi [1, 3, 4]. Khoang hon
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n xuong, khoang hoéa xuong, nhuém alizarin red.

chyc nam lai day, medaka cling 14 'mé
hinh ua thich cho nhitng nghién ciru vé

Xwong va Céc‘béhh vé xwong [4-8]. Viéc

‘tao ra ca dot bién va ca chuyén gen cd

thé dwgc thyc hién rat dé dang nén nhiéu
dong ca medaka chuyén gen dugc tgo ra
khang dinh duoc sy twong ddng dang ke
trong qua trinh phat tridén va chuyén hoéa

" clla md xwong gitra ca va ngudi, nhat 1a

& murc do phan tir va té bao [4, 8]. Do vay
nghién ciru trén ca da giup mang lai cai
nhin méi hon v& sinh hoc phan ti, sinh
hoc t& bao cla sy hinh thanh, phat trien
va 1ai tao va co ché bénh sinh cla xuong
[4, 5, 9). Trong cac nghién clru da cong
bd, sy phat trién xwong ca medaka & mdt
s6 giai doan phat trién da dugc phan tich.
Pé c6 co s& di lieu Ghy di hon cho cac
nghién ctru v& xwong tiép theo, chung toi
mé ta va phan tich sy phat trién xuond
lién tuc tir giai doan phdi dén khi ca 2
thang tudi thong qua nhudm cac cau trac
xwong da khoang hoa bing thuéc nhudm
alizarin red va thuéc nhudém huynh quang
13 cac chit co ai luc cao véi canxi lam cho
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m& xuong phat trién méi dwoc khoang
héa chlra canxi b4t mau. C4 nhuém Xwong
dwoc chup va phan tich hinh anh hidn vi.
Vi khudn khé ciia bai bao, trong bai nay
ching tdi trinh bay s phat trién xwong tir
giai doan phéi dén khi ca 10 ngay tudi I3

giai doan ma cac cau tric xwong co bép
cla phan dau, cot sbng va dudi ca bt
dau hinh thanh. Qua trinh phat trién
xwong ti¥ 15 ngay tudi dén khica 2 thang
tudi sé uoc ching t6i trinh bay trong bai
bao tiép theo. e e

Hinh 1. Sy phat trién clia xwong ca medaka & 3 va 4 ngay tubdi
Phéi cé 3 ngay tuéi (3dpf) chi co xuong otolith (ot) bt mau thuée nhu

chup v6i d6 phéng dai 2,5x, scale bar (sb) = 0,48mm (A). Hinh énh
chup v&i @6 phéng dai 4x, sb =0,34 mm (B) va do phong dai 10x, sb
ngay tudi chup & doé phong dai 2,5x c6 thém xwong bén buém (para

(supraoccipital-soc), (basilar plate-bp), xwong ham héu (pharyngeal

¢m xwong alizarin red, dnh
xuong déu ca & hinh A dugre
=0,13mm (C). Au tring c4 4
spheroid-ps), xwong trén chim
Jjaw-phj), sb = 0,45mm (D); -
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Céc xwong nay duwoc nhin tha‘y ré hon & énh chup dau cé voi do phéng dai 4x, $b=0,32mm (E) va
- dbphéng dai 10x,sb=0,12mm (F).

2. D6I TUQNG VA PHUYONG PHAP - Déi twong trong nghién oy nay Ia cé

NGHIENCUU ‘medaka chiing dai Cab, dugc cung cp tir

ST T A - o
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hoc Quéc gia Singapore. Quy trinh
nudi va cham soc ca da dugc ching toi
trinh bay trong bai béo trudc [1 0].

P& phan tich sy phat trién xwong ca
medaka, ching té6i nhuém xwong ca bang
thuoc nhudém alizarin red va thudéc nhuém
huynh quang calcein sau d6 chup anh hién
vi va phan tich hinh anh theo qui trinh nhw
da md ta trwdc day [4, 10]. Tén cua cac
cAu trdc xwong ca dwoc goi dwa vao cac
céng trinh da céng bd phan tich giai phau
ciacal5 11. '

3. KET QUA NGHIEN CU’U
3.1 Céac céu triic xwong dau cé hinh
thanh sém nhét tie lic ca 3 ngay tudi

Cac chu tric xwong phan dau ca
medaka héa xwong rat sém. Ngay tir ngay
ther 3 clha sw phat trién phéi (3 ngay sau
Khi trwng thy tinh - 3dpf - 3 ngay tu0|)
xwong 16 tai (otoliths - of) xuat hién dau
tien v&i 2 chidm ‘nhé mdi bén (Hinh

1A,B,C). Tiép dén la xuwong bén budm
(paraspheroid-ps) xuét hién sém thi¥ hai

sau otoliths vao ldc ca 3,5 ngay tudi (di
lisu khong cong bd). Bén ngay thir tw cia
sy phat trién, xwong bén bwém cé hinh
dang ro nét hon vé&i hinh thoi ddc trung
(Hinh 1D,E,F). Ngoai ra, phan dau co
thém cac xwong. md&i nhuw: xwong trén
chadm (supraoccipital-soc), basilar plate
(bp) pharyngeal jaw (ph), cac xwong nay
nam gan nhau & phan hau (Hinh 1D,EF).
Basilar plate duoc khoang héa & phan
gbc gan xwong ham hau pharyngeal jaw,
sau dé qua trinh khoang hoéa kéo -dai
xwong nay toi gén" dét song thir nhét khi
ca 10 ngay tudi (Hmh 5A). Cung xwong
ham hau pharyngeal jaw. (phj) c6 mot sb

: céu truc hinh rang nhon xep thanh 16p,
phia sau xwong ham hau vé phia duéi cd

cap xwong trén cham nam 2 bén doi ang

~qua truc doc ciia co thé (supraocctpltal-

soc) (Hlnh 1D,E,F).

Hinh 2. Sy phat trién xwong cla cé'medaké 5 ngay tudi (5dpf)

Hinh chup méat nghiéng phéi ca véi do phéng da: 2, 5x sb = 0,36mm (, hoi
'A). Hinh chyp mat bung P
cé v6i dp phong dai 2,5x, sb = 0,39mm (B): Hinh chyp c4u tric xwong ddu cé & do phéng dai 10%
sb = 0,12mm (C). operculum (op), cleithrum (cl), pharyngeal jaw (phj), parasphenoid (ps), basié’
plate (bp).
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Khi phéi ca 5 ngay tudi (5dpf), ngoai
cac xwong da co tiép tuc phat trién Ién
hon con xuat hign thém cac xwong mai:
xwong do& nap mang cleithrum (cl) va
Xwong nap mang operculum (op) (Hinh
2A,B,C). O thoi diém nay hai xwong nay
rat khé phan biét vi chung ¢6 hinh dang
gan giébng nhau va ndm gan nhau. Tuy
nhién, cleithrum thwong manh va dai hon,
nam vé phia sau so véi op, soc va ot (Hinh
2A.B C) Xwong basilar plate (bp) cling bat
dau xuét hién (Hinh 2C).

5SN: 1859 - 2376
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W 41 ca 6 ngay tuodi cac xuwong
phan dau da xuat hién & giai doan truéc
ti€p tuc phat trién va 16n dan, chi xuét
hién thém xwong branch;ostegal rays (br)
ndm & phia trwéc va ndm dudi vé phia
mat bung clia xwong operculum (Hinh
3AB). Lic nay méi chi c6 1-2
branchiostegal rays bat dau duogc khoang
héa c6 hinh nhw nhitng tia xwong ngin

(Hinh 3A,C).

~ Hinh 3, Céij. céu‘tr;l'lc x[yo_'ng dirq'c kh{déng’zhc}é _cl’ia 4u 't"ﬁ‘mg' c r;n'ed'akai '6'ng_éy ti16'i

Hinh chup mat bén &u trung cé & do phéng dai 2, 5x sb 0 42mm (A) Hinh chup mat bung cla ¢4
medaka & dé phéng dai 2,5x, sb = 0, 45mm (B). Hinh anh xuo'ng dau cé chyup & do phong dai 10x,
sb =0,11 mm (C). operculum (op), cleithrum (cl), paraspheno:d (ps), branch:ostegal rays (br)

' supraocapttal (soc) basﬂar plate (bp) pharyngea! jaw (phj, otohth (ot)

Céc cu trac xwong dau da co tlep tuc
phéat trién khi ca dén 7 ngay tudi (Hinh
4A,B). Dén khi ca 10 ngay tudi phan dau
cla ca xuét hién thém xwong rang miéng
(den, Hinh 5A,B), cleithrum khoang héa
kéo dai tr mat lwng dén mét bung thanh
hinh vong cung phia 2 bén mang ca (Hinh
5A,B), . branchiostegal rays cling dugc
khoang hoa dai hon thanh céac tia xuwong o
2 bén phia trwéc cua xwong nap mang
(Hinh 5A,B). Thei diém nay xuat hién thém

11

2

xwong anterior basrcran.'al ‘commissure
(abc). :

‘2 Cpt song cla ca du'q'c khoang héa
bat dau tir 6 ngay tudi

Cot séng cla medaka Xuét hién trwéc
khi phdi ca nd. Khi ca 6 ngay tudi, 5-6 gét
sbng dau tién xuét hign, véi méi gét séng
sy khoang héa dwoc hinh thanh tr mat
lwng kéo dai xudng mat bung (Hinh 3A,B).
Diéu thu vj I3 s¢ héa xwong bit qau tor

@bt the 2 (mai tén tring Hinh 3A B). Bén

ngay thir 7, cling thuwong Ia ngay né diu
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:l:P 00? Phdi ca medaka, cot séng co cac  séng ther nhét (c1). m&i bat dau héa
’:.-m :iot s'ong duwgc khoang héa kéo dai xwong (dau mai tdn mau den chj ¢1 Hinh
101 ot thir 16-17 (Hinh 4A), lac nay dét  4AB). s :
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b
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Hinh 4. Svw khoang héa xwong clia au tring ca medaka 7 ngay tudi.

Hinh &nh 4u tring c& dugc chup & dj phdng dai 2,5x, sb = 0,38mm (A). Hinh anh phén xuong ddu
vé mot phan cot song cua &u tring dirge chup & d phong dai 10x, sb = 0,14mm (B). Than dét
séng thir nhét (c1- dau mdi tén méau den) bét dau dwgc héa xwong (A,B); than céc dét séng thir 2

(c2), thir 3 (c3) va céc dot séng phén sau da duge khodng héa thanh hinh vong bao quanh diy
s6ng (A,B). Hinh dnh du6i cé 7 ngay tui & d6 phéng dai 10x, sb = 0,13mm cho thiy chira cb
xuong néo dugc khoang héa (C). operculum (op), cleithrum (cl), pa vespharioid (o), branchiieisga

rays (br), otolith (ot), supraoccipital (soc), basflar plate (bp), pharyngeal j’aw (phj). e

Khi ca 10 ngay tudi, hinh &nh nhuém  Khi 4u tring ca dat 9 ngay tudi, chiing toi
xwong cho théy cjt song cla ca c6 cac dét  quan sat thay bat diu co sy khoang hoa
sébng dwoc khoang hoa gén_hét, bao gbm  nhe cla 4-6 tia vay dudi ciia ca (Hinh 5E).
tir 29-30 than dét song (Hinh 5A). Tuy  Bén khi ca 10 ngay tudi, céc tia vay dudi
nhién cung than kinh (neural arch-na, mgt  nay dwgc khoang héa nhidu hon bat mau
chu tric ciia xwong dét sdng vé phia mit  tim d6 dam cia thude nhudm alizarin red
lwng) m&i xuat hign & 6-7 dot séng ddu  (Hinh 5A,D). Tuy nhién, chung ti chua
tien (Hinh 5A,C) nhung cung mach méau  thdy cac chu trac xwong clia cac vay khac

(chu trac xwong nam phia mét bung clia  nhw vay ngyec, vay bung, vay lung va vay |

dbt séng) chwa xuét hién (Hinh 5A,C). hau mén xuat hién tai thoi didm nay (Hinh
S e o ‘ 9A,D) :

3.3 Xwo'ng viy dudi ciia ca dwoc
khoang héa b3t dau tir khi cd 9 ngay
tudi ot pik
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Hinh 5. Sy khoang héa xuong & ca medaka 9-10ngay tudi .

Hmh anh mat bén cua 4u trung medaka 9 va 10 ngéy tudi duwgc nhudm xwong va chup énh & do "
phéng dai 2,5x, sb =0, 49mm (A). Hinh phan d4u cé & dé phong dai 2,5x, sb = 0,22mm (B). Hinh !
anh ¢t séng duoc chup & do phéng dai 10x, sb = 0,171mm, céc dot séng & phan dau cua cét séng
bao gbém than dét song (ct) va cung than kmh (na), chwa co dét séng nao cé cung mach mau (C)..
Hinh énh vy dubi & dé phong dai 10x, sb = 0,12mm (D). Hinh dnh vay duéi ca & 9 ngay tuo: o do
‘phéng dai 10x, sb = 0,11mm (E); operculum (op), cleithrum (cl), parasphenoid (ps), otohth {ot),.
basilar plate (bp), branchiostegal rays (br), supraocc:p:tal (soc), anterior basicranial commtssure ‘

‘(abc), neural arch (na), centrum (ct), fin rays (fr). S, b .

3.4 Phwong phép nhuém xwong bang
thuéc nhuém huynh quang calcein trén
4u trung ca séng khang dinh két qua
nhuém xwong bang alizarin red trén ca
co dinh.

P& khang dinh cac ket qua cla
phuong phap nhuém xuong béng thudc
nhudm alizarin red dwoc ching téi dung
cho nghién ctru nay dé danh gia sw phat
trién clia xwwong ca, chung t6i dung thém
phwong phap nhudm xwong bang thudc
nhudm huynh quang calcein. Vi thudc
nhudm calcein co thé nhudm xuong ca
sdng in vivo va alizarin red nhu¢m ca da
cb dinh nén véi cung mot ca thé ca ching
t6i da nhudm xwong béng hai phuwong

13

phap. Chung toi chon ca 10 ngay tu0| dé
thyc hién thi nghlem nay. Béu tien ching
t6i nhuém xuong nhirng au trung ca nay
béng thuoc nhuom calcem sau dé co dinh
chung bang PFA 4% va nhudm lai xwong
chiing bang thuéc nhudm alizarin red. Két
qua chyp anh hién vi huynh quang va hién
vi thuwong trén nhitng ca nay cho thay trén
cung mot ca the ca, cac ciu tric xwong
(neural arch (na), centrum (ct), fin rays

(fr), occipital (oc), dentary (de), operculum

(op), hypural (hy) Supraoccipital (soc))
dwgc nhudém bang alizarin red cé mau doé

tim thi cling phat quang calcein mau xanh
l4 (Hinh 6A,B).
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Hinh 6. M6t au trung cé 10 ngay tudi dugc nhuom xwong in vivo bang thudc nhuém
huynh quang calcein (A) va nhudm c¢b dinh bang alizarin red (B)

Anh duoc chup bang kinh hién vi huynh quang & d§ phdng dai 2,5x, sb = 0,42mm (A) va do
phéng dai 2,5x, sb = 0,44mm (B). neural arch (na), centrum (ct), fin rays (fr), occipital (oc), dentary
(de), operculum (op).

Két qua nay khang dinh cac két qua

phan tich sy phat trién xwong cua ca .

medaka thong qua danh gia su khoang
héa xwong bang thudc nhudm alizarin red
chang téi trinh bay & phan trén, chirng té
nhrng dir lieu vé sy khoang héa va phat
tridn clia xwong ca ching toi thu duec (o]
nghién clru nay la dang tin cay.
4. BAN LUAN

Nghién ctu ciia ching tot da theo ddi,
phan tich va miéu ta qua trinh hinh thanh
va khoang héa xuwong cua ca medaka
Oryz:as latipes chiing dai Cab tir giai doan

phdi dén khi ca 10 ngay tuoi. Sy phat trién.

xwong dwoc danh gia bang su xuat hién
clia cac cAu tric xwong da dugc khoéng
héa, bat mau tim dé voi thubc nhudm
alizarin red va mau xanh la voi thudc
nhudm huynh quang calcein. Ching t6i da
miéu ta duwoc sy phat trién va khoang hoa
xwong clia ca medaka & nhirng thoi diém
khi ca data 4, 5, 6, 7, 10 ngay tudi. Két
qua cho thay sy khoang héa Xuong cla
ca medaka du’o'c bat du tir cac clu truc
xwong dau, tiép theo la xwong cot sbng
va xwong vay. Xuong 16 tai otolith (ot)

trong cau tric xwong dau du’qc hoa
xwong dau tién khi ca 3 ngay tu0| Cac

‘jcéu tric xwong dau thudc sQ nao va so
tang: xuong bén budém (parasphero:d—

ps) xuong tren chém (supraocc:pttal-soc)

xuong do nap mang cleithrum, xwong nap

mang (operculum), xuong basilar plate

(bp), xuong ham hau (pharyngeal. jaw -

14

.phj) xuét hign vao giai doan ca tir 4 dén 7

ngay tuoi. Tuy nhién, ttr khi du trung nd
vao ngay tudi the 7 dén ngay thir 10, cac
cdu tric xwong cua xwong dau ca
medaka khong xuét hién thém nhiéu ma
cac xuong da co tiép tuc dwoc khoang
héa va tang vé kich thwéc. Cung nhu ¢
ngudi va dong vat co xwong song, qua
trinh tao xwong ca medaka c6 2 dang la
tao xwong tryc tiép, moé xwong GuoC
khodng héa va hinh thanh tryc tiép, khong
qua giai doan sun (.'ntramembranous
ossification) va dang tao xwong qua gia
doan sun (chondral ossification) [8] Cac
xuong & phan diu khoang héa xuat hién
& giai doan sé&m la cac xwong dugc tao
thanh theo dang tao xwong truc tiép- Ket
qua nay cla ching t8i phu hop voi ket

qua cla mot sb tac gia trwde day [5, 8]
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6 lugng cac dét sbng trong cot séng cla
cac dong vat cé xwong séng la mot chi sé
dao dong, dac biét ddi voi ca, sb lvong
dbt sdng con co thé bi phu thudc vao nhiét
dé moi trwong séng [6, 12], tham chi cac
dong ca khac nhau trong cung mot loai ca
cung ¢ so dot séng va so lwong cac dbt
song trong trng ving cau truc cua cot
song khac nhau [12]. Cét sébng cua ca
medaka ching Cab trong nghién ciru nay
dugc bat dau khoang héa khi phoi ca 6
ngay tudi tir cac than clia khoang 5-6 dét
song ké tir dot séng thr 2 v& phia dudi,
moi than dot séng duwoc khoang hoa tir
mat Iwng dén mat bung (Hinh 3A); Két
qua cla chung toéi phi hop véi két qua
cla mét so tac gia trwdc vé cach khoang
héa xwong cua tirng dbt séng, tuy nhién
vé thir ty hinh thanh cac dot séng, nghién
cru cia Ogawa cho thay cdt sbng cua
medaka duoc khoang hoéa bat dau tir dot

thr 4 -5 sau d6 mé réng vé hai phia dau

va dudi [13]. Piéu nay cé thé giai thich cho
sy da dang vé sy phat trién xwong cot

sbng & ca, co the la dong céa chang dai

chung t6i dung cho nghién ctru nay (dong
Cab) khéng phai la dong dung cho cac
nghién clru tredc. Codt sdng cla ca

medaka dwoc khoang héa gan hét & cac

than dot séng va mot sd cung than kinh
clia cac dét sbng phia dau khi ca 10 ngay
tudi, tuy chua cé sy xuat hién cla cung
mach mau. Chung téi ciing nhan thay vao
khoang ngay tudi thr 9-10 khi cot song
chua hoa xwong hét thi mot s6 tia vay
dudi da duoc khoang héa. Nhuw vay trong
10 ngay phat trién dau tién, bé xwong cua
ca medaka véi cac cau triic xuong co ban
& phan diu, cot sébng va dudi da dugc
khoéng héa. Cac két qua nghién clru nay
sé rat c6 y nghia, la nguén dir liéu co s&
cho cac nghién clru tiép theo cua chung
t6i va clia cac nhom nghién ciru vé xuwong
khac cé sir dung mod hinh ca.
5. KET LUAN

Ching téi da nghién clru, mé ta qua
trinh hinh thanh va khoang hoéa xuwong
clla ca medaka Oryzias latipes ching dai

Cab tir giai doan phoi dén khi ca 10 ngay
tudi. D@ lieu nay sé la co s& quan trong
cho cac nghién clru vé xwong va cac
bénh vé xwong, mdt hwdng nghién clru
dang rat dwoc quan tam trén md hinh ca
medaka.
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Loi cam on

Chang téi xin cam on PGS. TS
Nguyén Lai Thanh, PGS. TS. Hoang Thj
My Nhung, Khoa Sinh hoc, Truwong bai
hoc Khoa hoc Tw nhién, Dai hoc Quéc gia
Ha Noi va cac thanh vién trong nhoém
nghién ctru clia hai PGS vé nhing gidp
d& trong qua trinh nudi ca va sw dung cac
thiét bi hién vi, chup anh. C& medaka
chiing dai Cab duoc giao su Christoph
wWinkler Dai hoc Quéc gia Singapore téng.

Nghién clru nay duoc thuwc hién mot
phan nh¥ kinh phi tir dé tai QG.14.21 cla
Pai hoc Québc gia Ha Ngi. o

- SUMMARY

BONE MINERALIZATION DEVELOPMENT IN MEDAKA (ORYZIAS LATIPES) |

 Pham Thi Thanh’, Tran Buc Long', To Thanh Thuy'
Faculty of Biology, VNU University of Science

Medaka, Oryzias latipes, a small fresh water teleost fish originated from Japan and
southest Asia has been widely used as an experimental model for research in
biomedicine, especially in bone biology and diseases. To obtain better data for bone
research, we analyzed the process of bone mineralization in medaka, from the embryonic
stage until the fish reached 2 months of age. Bone mineralization was visualized by
alizarin red staining that was also confirmed by green fluorescent calcein staining. The
results showed that bone mineralization in medaka began from early embryonic stageés
with the formation of some head bone structures that followed by the formation of
vertebral column and the fin rays. Here we describe bone minerilazation in medaka from
early develoment up to 10 days of age. Otholiths are the head bone structures that weré
mineralized first when the embryo was at 3 days post fertilization (3dpf). During the
following stages of development (4-7dpf), other head bone structures were f.ormed such
as parasphenoid, supraoccipital, basilar plate, pharyngeal jaw... The vertebral c'olumﬂ
consiting of about 30 dver‘l.‘ebra(-: at adult stage was minerali‘::.e'd first in 5-6 anterior
vertebrae, from the 2'° vertebra onwards at 6dpf, Interestingly the first vertebra was
formed latter, at 7dpf. At 9dpf, mineralization of some caudal fin rays were Visu alize

while that of other fin rays such as pectoral, pelvic, dor -
d ’ sal,
until the fish reached 10 days of age. anal fins was not yet appear¢

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