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Tém tit: C4 medaka (Oryzzas latipes) chuyen gen rankl:HSE:CFP dugc dung lam m6 hinh bénh
dé tim ra hoat chét chéng lodng xuong. O md h1nh ¢4 nay, gen chuyén rankl ma hoa cho protein
Rankl - yéu 6 kich thich hinh thanh va biét hoa té bao hiy xuong, duge diéu khién boi promoter
cam Ung nhiét nén khi 4u trung ca bi sdc nhiét 39°C, Rankl ngoai sinh biéu hién lam té bao hay
xuong hinh thanh va hoat dong, pha hity xwong (nhit 14 cac xwong cung thin kinh cta cac dbt
song) tao nén kiéu hinh gidng lodng xwong. Vi cac nghién ctru st dung dong c4 nay cho viée
sang loc hoat chat chdng loing xwong, mirc d6 ton thuong xwong cua ca 1a mot chi tidu quan trong
dé danh gia tic dung cta chit. Mirc d6 ton thuong xwong c6 thé duge diéu chinh boi thoi gian sbe
nhiét, tuy nhién mdi quan hé giita hai yéu t6 nay hién van chwa duoc lam 5. Dé tim ra diéu nay
ching t6i chia du trung ca rankl:HSE:CFP dong clc8 ¢ 9 ngay tudi thanh cac nhom va sdc nhiét &
39°C véi 5 khoang thoi gian 1a 30, 60, 75, 90 va 120 phut, sau d6 danh gia muc 46 ton thuong
xuong khi ¢4 11 ngay tudi dwa vao chi sb khoang hoa I, ciia chung. Két qua da xac dinh dugc cac
mirc d6 t6n thuong xwong & ca twong tng véi cac khoang thoi gian nghién ciru trén 1a 33, 62, 65,
79 va 93% va khing dinh dwoc mdi trong quan thun chit giita mirc d6 ton thuong xwong ciing
nhu tuong quan nghich chat gitra chi s6 khoang hoa véi thoi gian sdc nhiét. Day 1a nhirng dir li¢u
quan trong giup xay dung cac quy trinh phu hop cho nghién ctru vé loang xuong tiép theo sir dung
dong cé nay.

Tir khoa: Medaka, loang xuong, chuyén gen, RANKL, thoi gian sbc nhiét.

1. Mé diu thudc va liéu phap chira tri bénh, rat nhiéu
nghién ctru da duoc tién hanh trén mo hinh

Lodng xuong 1a bénh vé& xuong phé bién, dong vat co va [1-3]. Gan diy, mot sb nhom
déc trung boi sy suy giam mét do va cau truc nghién clu trén thé gidi da chimg minh ca
xuong. Dé tim hiéu vé co ché cua bénh, tim ra medaka (Oryzias latipes) clng la mot m6 hinh

rat ot cho nghién ctru vé xuwong do c6 co ché
phan tir va té bao cuia cac qua trinh phat trién va
Téc gia lién he. DT.: 84-988738016. tai tao xuong kha twong dong so vai nguoi.
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xuong lin 4t tao xwong, hay do suy giam
hormon estrogen trong qua trinh gia hoa; bénh
xuong d4 do suy giam sb lugng va chirc ning
ctia t& bao huy xuong ciing dwoc ghi nhan & c4
[4-6]. Thém vao do, cd medaka c6 nhitng dac
diém cua dong vat mo hinh vuot trgi so véi
dong vat c6 vu: kich thude nhd, chi phi nuo6i
dudng thip, thoi gian truéng thanh sinh duc
ngan, thy tinh ngoai, ph6i nho trong sudt gitp
dé quan sat té bao xuong in vivo [7]. Dac biét,
viéc bién ddi hé gen dé tao ca chuyén gen hay
dot bién 1am mo hinh bénh va nghién ctru vé
bénh c6 thé thuc hién d& dang [5, 6, 8-13].

T6 Thanh Thuy va cong sy tai Pai hoc
Quédc gia Singapore di tao ra dong c4 chuyén
gen rankl:HSE:CFP biéu hién ddng thoi Rankl
(Receptor activator of nuclear factor kappa-f§
ligand) ngoai sinh va protein phat huynh quang
CEP (Cyan Fluorescent Protein) duéi sy didu
khién cta promoter cam tmg nhiét hoat dong
hai chiéu dung lam mé hinh lodng xwong [6].
Rankl 14 yéu t6 kich thich hinh thanh, biét hoa
va hoat dong ctia té bao hily xuong. Khi cé bi
soc nhiét, Rankl ngoai sinh dugc biéu hién, kich
thich sy hinh thanh va hoat dong cua té bao huy
xuong lam cho md xuong bi pha huy, tao kiéu
hinh giéng lodng xuong [6]. Hoat dong cua te
bao huy xuong c6 thé quan sat dugc sau khi sbc
nhiét ca chuyén gen kép
rankl:HSE:CFP/ctsk:mCherry 1a con lai cta ca
ranklHSE:CFP  voi  ca  chuyén  gen
ctsk:xmCherry biéu hién huynh quang mau do
ciia mCherry & t& bao hily xuong [6], do vay
mat d¢ huynh quang mCherry c6 thé phan anh
muc d tén thuong xuwong cua cé nay

Ca rankl: HSE: CFP da dugc tiép nhan tur
Pai hoc qudc gia Singapore, nudi, duy tri on
dinh va lai tich thanh mot s6 dudi dong
(subline) dong nhét vé di truyén voi gen chuyén
(trong d6 co6 dudi dong clc8 [14] duoc dung
cho nghién cuu nay) ¢ phong thi nghi€ém cua
chung t6i tai Khoa Sinh hoc, Truong Pai hoc
Khoa hoc Ty nhién, PHQGHN cho cac nghién
ctru vé loing xuong va sang loc chit chdng
lodng xwong. Do viy, cac quy trinh dé tao ra
cac kiéu hinh lodng xuong dua trén cac muc do
ton thuong xuong tao dugc trén mdi dong ca la

khong thé thiéu khi tién hanh nghién ciru. Cac
muc do biéu hién Rankl ngoai sinh dan dén cac
mirc d9 ton thuong xuwong khic nhau cé thé
dugc tao ra boi viéc thay doi thoi gian séc
nhiét. Viéc tim ra mbi twong quan gitta thoi
gian soc nhiét va mirc d¢ ton thuong xuong &
moOi dong ca (¢ nghién ctru ndy 1a dong c1c8) la
rit quan trong cho viéc thiét 1ap quy trinh st
dung dong ca nay lam mo hinh nghién ctru bénh
loang xuong.

2. P6i twong va phwong phap nghién ciru
2.1. Béi twong

Nghién ctu cta ching t6i thuc hién trén ca
medaka chuyén gen rankl:HSE:CFP dong clc8
[6, 14], c4 chuyén gen ctsk:mCherry va ca
ching dai nhan dugc tr Pai hoc quéc gia
Singapore [6].

2.2. Phuong phap duy tri va cham soc ca medaka

Ca duoc nuodi, duy tri dya vao cac quy trinh
tiéu chuan trén cic phong thi nghiém trén thé
giéi [7] va phuong phép ching t6i thiét lap
duoc dya trén diéu kién phong thi nghiém &
Viét Nam [14-16].

2.3. Phuwong phdp soc nhiét tao kiéu hinh
lodang xuwong

Kiéu hinh lodng xuong trén ca duoc tao ra
dua trén co s¢ cia phuong phép va qui trinh da
dugc mo ta boi T6 Thanh Thuay va cong su [6].
Au trung c4 rankl:HSE:CFP 9 ngay tudi duoc
chia thanh 6 nhom: 1 nhém d6i ching khong
sdc nhiét va 5 nhom duoc sbc nhiét & 5 khoang
thoi gian: 30, 60, 75, 90 hoac 120 phut; mirc d
lodng xuwong dugc phan tich lac 4u tring duoc
11 ngay tudi.

2.4. Phuong phap nhuom xuong cd

Au tring ci 11 ngay tuéi, 2 ngiy sau sdc
nhiét dugc nhudm bang thudc nhudém Alizarin
red (Sigma A5533) nhu da dugc cong bo [6].
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2.5. Ky thudt chup va xur Iy hinh anh

Chup huynh quang au tring ci sdng: au
trung di sdc nhiét dugc xir 1y nhu cong bd
truéc ddy cua chang toi [6], chup bing may
chup anh Optika lip voi kinh hién vi Zeiss
Stemi 2000-C két hop véi bo kit huynh quang
(Lumos Technology Co. Ltd.).

Au tring ca di nhuom dugce xtr 1y nhu qui
trinh da dwgc miéu ta trudc day [6, 14, 15],
chup anh bang may Optika v6i kinh hién vi
Axioplanz Zeiss VMI0070. Hinh anh duoc
phan tich nho phan mém Image J.

2.6. Phwong phdp danh gid mitc do khoang hoa va
ton thuong xuong cd

Murc d6 khoang hoa cua mdi 4u tring ca
duoc x4c dinh dya trén co sé cta phuong phap
da dugc Watson va cong su cong b6 nam 2017
[17] va dugc thay ddi cho phu hop véi nghlen
clru nay bang cach dinh lugng tuong dbi gian
tiép thong qua chi s6 khoang hoa xwong I,,. I,
dugc tinh 1a téng d6 dai cic xuong cung than
kinh mit bén trai cia 15 d6t séng dau tién cua
4u tring c4 dugc do bang phin mém Image J
(Hinh 1).

Hinh 1. Minh hoa céch do chiéu dai cung xuong thin kinh ctia 4u tring c4 bang phan mém Image J.

Hinh anh nhuém xuwong bang alizarin red
15 dbt sbng dau tién cua 4u trung ca ddi chimg
v6i cac xuong cung than kinh (na) nguyén ven
(chi bang dau mii tén den) (A) va ca bi soc
nhiét c6 cac cung xuong than kinh bi ton
thwong (diu miii tén tring) (B). A’, B’: Hinh
minh hoa viéc do chiéu dai cac cung xwong
than kinh & cac d6t séng duge danh dau trong
cac 6 & A, B tuong tng. Diu sao chi cung thin
kinh bi pha huy hoan toan.

Chi s6 khoang hoéa cua mdi nhom cé thi
nghiém duoc dai dién bﬁng gia tri I, trung binh
cua nhom. Gia tri [, twong quan ngugc voi mic
d6 tén thwong xuong cua ca. Mic do ton
thuong xuong Iy (%) duoc tinh bang cong thirc:

I 3 A 3 —I ’ A A
Id — ( m nhom doi ching m nhom soc nhiét x100%

Im nhém dbi chimg

C6 thé hi€u muc d ton thuong xuwong cua
ca la s0 phan tram xuong cd dugc soc nhiét (dai
dién bang chi so I,) bi mat so véi ca doi ching.

2.7. Phuwong phdp phan tich thong ké

Kiém dinh ANOVA-mot nhan t6 va T-test
dugc sir dung dé so sanh gia tri I, trung binh
clia cdc nhom au tring ca soc nhiét va nhom ddi
chimg. ANOVA va T-test dugc tinh dua vao
phan mém Graphad va d6 thi biéu dién twong
quan dugc ve€ st dung Excel 2010.

3. Két qua va théo luan

3.1. Céc kiéu hinh ton thuwong xwong ciia cd gay ra
bdi cac thoi gian soc nhi¢t

Nhu trinh bay & phin trén, dé tao ra cac
mirc d6 tén thuong xuong khic nhau trén ca
rankl: HSE: CFP, chung t6i chia du trung c4 9
ngdy tudi thanh 1 nhom khong sdc nhiét va 5
nhom sbc nhiét & cac thoi gian 30, 60, 75, 90
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hogc 120 phut. Sau 2 ngay, éu trung céd 11 ngay
tudi dugc nhudm xuong bang Alizarin red -
Phan xuong khoang hoéa bat mau tim dé. Dai

dién cac kiéu hinh ton thuong xuong cua cac
nhém ca nghién ctru dugc thé hién trong Hinh 2.

Hinh 2. Hinh anh nhu¢m xuong cua 15 d6t song dAu tién cia nhom c4 ddi chimg
va cac nhom ca bi soc nhiét ¢ cac khoang thoi gian nghién ctru.

A: Au tring ca khong sbc nhiét c6 cac cau triic xuong d6t séng gdm than dét séng (sao mau tring) va cung thin kinh con
nguyén ven (miii tén mau den); B-F: a du trung cé soc nhiét 30, 60, 75, 90 hodc 120 phit; mii tén den: xuong cung than
kinh nguyén ven; d4u mii tén den: cung than kinh bi pha hity mot ph?m, d6 dam/nhat cuia mau thé hién mirc d6 mét
xuong; dau mili tén tring: xuong cung than kinh bi pha hity hoan toan.

Hinh 2 cho thdy trong khi 4u tring ca d6i
ching c¢6 xwong con nguyén ven voi mdi dbt
song bao gdm than ddt séng (ddu sao Hinh 2A)
va xuong cung than kinh con nguyén ven (miii
tén den Hinh 2A) thi c4 & nhom bi s6c nhiét co
xuong cung than kinh bi pha huy & cac muc do
khac nhau (chi béi cac diu miii tén den, xam va
trang Hinh 2B-F). Au tring ca bi soc nhiét 30
phat c6 cac xuwong cung than kinh bj pha huy it
nhét, chi mat mot phan nhoé (Hinh 2B); ¢4 bi sbc
nhiét 60 va 75 phit c6 cac xwong cung than
kinh bi pha huy néng hon (Hinh 2C,D) so véi
nhom soc nhiét 30 phut, the hién ¢ nhiing phan
xuong con lai ngin hon; au trung ca soc nhiét
90 phut ¢ cac cung than kinh bi pha huy gin
nhu hoan toan, chi con lai dau vét cua cung
xuong & vai dét song (Hinh 2E); 4u trimg ca sbc
nhiét 120 phut c6 kiéu hinh t6n thuong xuong
ning nhét v6i toan bd cac cung thin kinh bi mat
hoan toan (Hinh 2F). Chung t6i nhén thdy két
qua nay thong nhat véi két qua ching to1 da
thuc hién trudec day khi kiém tra kiéu hinh
lodng xuong cua ca thudc dudi dong clc8 sau

khi n6 méi dwgc lai tach tir ca rankl:HSE:CFP
ban dau [14] vé su dong déu cua kiéu hinh ton
thwong xwong cua cac ca thé & cung didu kién
nhiét d¢ va thoi gian so¢ nhiét 120 phut [14].
Tong quat lai két qua phan nay cho thay xu hudng
trong quan thuan gitta mae do t6n thuong xuong
clia Au tring c4 véi thoi gian sdc nhiét.

3.2. Tuong quan nghich gitta chi so  khodng héa ciia
du tring cd va thoi gian soc nhiét

Dé x4c dinh dugc mdi twong quan giita thoi
gian sdc nhiét va mirc d6 tén thuong xwong cia
4u trung c4, dau tién chung t6i do va tinh chi s6
khoang hoa I, cia mdi 4u tring va tinh chi sb
khoang hoa I, trung binh cta au tring trong
mdi nhom ca thi nghiém (n>30). Vi chi s6
khoang hoa duoc dai dién bang tdng chiéu dai
ciia 15 cung xuong than kinh nén ci co cung
than kinh bi ton thwong nhe s& c6 chi sb I, cao
va nguoc lai. Cac két qua thu dugc trinh bay &
Hinh 3.
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Hinh 3. Chi s khoang hoa I,, trung binh cic nhom 4u tring c4 bi sbc nhiét
& céc thoi gian nghién ctru (A) va dudng cong tuong quan gitra I, va thoi gian soc nhiét (B).
n: sO au trung cé cua ting nhom ca thi nghi¢m

Nhin chung chung t6i thiy chi s§ khoang
hoa I, 6 xu huéng giam khi ting thoi gian sbc
nhiét (Hinh 3A). Nhém ca khong bi soc nhiét
c6 xuong hoan toan nguyén ven, khong bi t6n
thuong c6 gia tri I, trung binh cao nhat. Giita
cac nhém ca bi séc nhiét, nhém bi sdc nhiét 30
phat c¢6 gia tri L, trung binh cao nhit va nhom
sdc nhiét 120 phit co gia tri I, trung binh thap
nhit (Hinh 3A). Kiém dinh thdng ké T-test
khing dinh cac gia tri I, nay khac nhau c6 y
nghia thdng ké so véi nhau va so véi I, cua
nhoém ddi chimg (p<0.05) (Hinh 3A), chi c¢6 chi
s6 I, trung binh ctia nhém ca bi sdc nhiét trong
60 phut khong khac biét so voi nhom duge sbc
nhiét 75 phtt. Thém vao d6, dd thi biéu dién

A 100

PC 30 60 75 9 120
N 32 38 38 50 35 35
Thoi gian soc nhiét (phut)

tuong quan cho thdy c6 mdi twong quan nghich
chit (OR=0.997) giira thoi gian séc nhiét va chi
s6 khoang hoa cua c4 theo phuong trinh bac hai
dugc biéu dién ¢ duong cong ¢ Hinh 3B.

3.3. Twong quan thudn giita mitc dj ton thuong
xuwong cd voi thoi gian soc nhiét

Tiép theo, chung t6i tinh mirc d6 ton thuwong
xuong Iy ciia cac nhom cé bi sdc nhiét, dya trén
ty 1& phan tram chi s6 khoang héa ciia né bi mat
s0 v6i ca ddi chung bang cong thirc da trinh bay
& Phan 2.6. Nguoc véi chi sb khoang hoa, murc
d6 ton thuong xwong ciia cac nhom ca ting khi
thoi gian sbc nhiét ting (Hinh 4A).

B 100
y = -0.0034x2 + 1.1702x + 0.5065 9
4

80 RP=0.9945
~ 60 et
é,
—~ 40 v

/’/(
20 -
0 ¢
0 30 60 90 120

Thoi gian séc nhiét (phut)

Hinh 4. Mttc d6 mét xuong I, trung binh cta 4u tring c4 sdc nhiét & cc thoi gian nghién ctru (A)
va dudng cong tuong quan gitra Iy va thoi gian soc nhiét (B).
n: sO au trung ca cua tung nhom ca thi nghiém
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D) thi biéu dién twong quan cho thiy moi
twong quan thuan chat (OR=0.997) gitta murc do
mét xwong cta Au trung ca rankl: HSE: CFP
dong clc8 va thoi gian sdc nhiét theo phuong
trinh bac hai thé hién boi dudng cong ¢ Hinh 4B.

3.4. Mdt do tin hiéu huynh quang mCherry,
chi thi cia té bao hiy xwong ¢ cdc nhém du
triing cd séc nhiét

O phan trén chung t6i da xac dinh dugc mdi
twong quan thuén chit gitta mic d6 ton thuong
xuong cua ca rankl: HSE: CFP v6i thoi gian
sdc nhiét. Picu nay co thé giai thich 1a do ¢ ca

rankl:HSE:CFP/ctsk:mCherry

nay gen chuyén rankl hoat dong dudi su diéu
khién ciia promoter cam tng nhiét [18] nén ca
bi xir 1y nhiét cang lau thi gen biéu hién cang
manh lam hinh thanh cang nhiéu té& bao hiy
xuong gdy nén muc do tén thuong xwong cang
manh, goi ¥ cho ching t61 kiém tra mirc d9 biéu
hién cia té bao hily xuwong ¢ cac nhom ci
chuyeén gen kép rankl:HSE:CFP/ctsk:mCherry
(1a két qua cua phep lai ca rankl:HSE:CFP voi
c4 chuyén gen ctsk: mCherry, c6 té bao hiy
xuong duwoc danh ddu bang tin hiéu huynh
quang mCherry mau d6 [6]) sau khi bi sdc nhiét
& mot s6 thoi gian nghién ciru.

Hinh 5. Sy biéu hién mCherry & 4u tring ca chuyén gen kép
rankl:HSE:CFP/ctsk:mCherry 11 ngay tl101 2 ngay sau khi bi soc nhiét.
Ctrl: 4u tring ca khong sbc nhiét; 30°, 60°, 90°, 120’ 4u tring c4 sdc nhiét 30, 60, 90 hodc 120 phut; dau mii tén tring chi
biéu hién tin hiéu huynh quang mCherry ctia t& bao hity xwong ¢ viing xuong cung than kinh va c6t sdng clia ca.

DPung nhu dy doan, ca chuyén gen kép 11
ngdy tudi, hai ngay sau khi bi soc nhiét 39°C &
cac thoi gian nghién ctu 1a 30, 60, 90 hoac 120
phat di c¢6 biéu hién huynh quang mCherry &
cac viing cung xuong than kinh va d6t séng véi
cac muc do khac nhau, c6 xu hudng ting theo
thoi gian sbc nhiét (Hinh 5). Didu nay giai thich
cho mirc d6 mat xwong ting ciia cac nhom 4u
trung c4 theo thoi gian sdc nhiét va ciing goi ¥
cho viéc dung tin hiéu mCherry lam chi thi cho
mirc 36 méat xuong clia ca.

Tong két cac két qua ciia nghién ctru nay,
bang quy trinh thi nghiém nhu d trinh bay,
chung t6i di xac dinh duoc mbi twong quan
thuan chat (OR=0.997) giita mirc do ton thuong
xuong clng nhu twong quan nghich chat gitra
chi s0 khoang hoa v6i thoi gian soc nhiét cua au
trung ca rankl:HSE:CFP dong clc8 va cac
duong cong twong quan twong Gng. Muc do ton
thwong xuong ting theo thdi gian sdc nhiét co
thé duoc giai thich dua trén nguyén tic hoat
dong cua gen chuyén rankl ma hoa cho protein
Rankl 13 yéu t6 kich thich hinh thanh va hoat
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dong cua té bao huy xuong cua ca [6]. Vi biéu
hién cua rankl duoc diéu khién bai _promoter
cam tng nhiét [6] nén khi thoi gian tiép xuc véi
nhiét d6 cao (39°C) cang lau gen chuyén rankl
biéu hién cang manh 1am cho cang nhiéu té bao
hay xuong dugc tao ra giy nén mirc do ton
thuong xuong & c4 cang ning. Piéu nay di
duoc khéng dinh dya trén quan sat mic do biéu
hién mCherry ¢ t& bao hiy xuwong cia ca
chuyén gen kép rankl: HSE: CFP/ctsk:mCherry
khi bi soc nhiét. Cac dudng cong duoc tim ra vé
mdi twong quan gilra muc do t6n thuong xuong
va gilra chi s khoang hoa v6i thoi gian soc
nhiét c¢6 y nghia rat quan trong cho cic nghién
ctru tiép theo trén dong c4 ndy. Dua trén céc
dudng cong nay c6 thé chon dugc thoi gian sbc
nhiét cho mot mirc do ton thwong xuong/mirc
d6 khoang hoéa xwong c4 nhat dinh hay ciing c6
thé “duy bao” muc do tdn thuong/mirc  d6
khoang héa xuong ci cho mot thoi gian sbc
nhiét nhat dinh, qua dé c6 thé xay dung duoc
quy trinh thi nghi€ém phu hop véi ting muc dich
nghién cuu.

3. Két luan

C4 chuyén gen rankl: HSE: CFP dong clc8
khi bi séc nhiét & 39°C véi cac khoang thoi
gian 30, 60, 75, 90 hoac 120 phat c6 mirc do
tén thuong xuwong tuong ung 1a 33, 62, 65, 79
hodc 93%. Muc do ton thwong xwong cua au
tring ca c6 mdi tuong quan thuan chat
(OR=0.997) v6i thdi gian soc nhiét & 39°C,
dudng cong cho twong quan nay duogc xac dinh
theo phuong trinh bac hai.

Loi cam on

Chiing t6i xin cam on PGS.TS Nguyén Lai
Thanh, Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha Noi va cac
thanh vién trong nhém nghién ciru vé& nhiing
giip d& trong qua trinh nudi cd va sir dung cac
thlet b1 hién vi, cam on TS. B Minh Ha da tu
van vé& phuong phap thdng ké va dinh luong,

cam on Ths. Pham Thi Bich da giup giai quyét
céc thu tuc tai chinh va hanh chinh cho dé tai.
Cé chuyén gen rankl: HSE: CFP dugc gido su
Christoph Winkler, Pai hoc Quéc gia
Singapore, tang.

Nghién ctru nay dugc thyc hién nho kinh
phi tir & tai NAFOSTED 106-YS.06-2014.15.
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Heat-Shock Induction Time and Levels of Loss of Bone
Mineralization in the Osteoporosis Medaka fish Model rankl:
HSE: CFP Subline c1c8&

Tran Thi Thuy Trang, Pham Van Cuong, Pham Thi Thanh,
Ha Thi Minh Tam, Tran Duc Long, To Thanh Thuy

Faculty of Biology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: The transgenic medaka fish (Oryzias latipes) rankl: HSE: CFP expressing Rankl, a
stimulator for osteoclastogenesis, is used as an osteoporosis model to screen for antiosteoporosis
substances. In this fish, rankl expression is regulated by a heat inducible promotor. Therefore, upon
heatshock at 39°C, the fish expresses ectopic Rankl, which promotes formation and activity of
osteoclasts, leading to bone mineralization damage and osteoporosis-like phenotype. However, how
the level of mineralization damage depends on heatshock induction time still has been an open
question that we aimed to answer in this study. To this end, 9-day-post-fertilization (dpf)
rankl:HSE:CFP fish larvae of subline c1c8 were divided into 5 groups that were heatshocked at 39°C
for 30, 60, 75, 90 or 120 minutes. Level of loss of bone mineralization of fish larvae in each group was
assessed at 11dpf by their bone mineralization index. Results showed that levels of bone loss of these
fish groups were 33, 62, 65, 79 or 93%, respectively, and correlated well and directly proportional
with heat-shock duration. These results provide important data that help establishing procedures and
protocols for using the fish in further studies on bone.

Keywords: Medaka, osteoporosis, transgenics, RANKL, heat-shock induction time.



