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ABSTRACT Objective: To study the effect of fluoride on the expression of caspasel4 in human osteoblasts Saos-2 cells and bone
tissues in mice. Methods: The model was established using human osteoblasts exposed to fluoride in vitro, by adding fluorine into the
culture medium as blank control, and the culture medium of the experimental group contained sodium fluoride respectively 5, 10, 20 and
40 mg/L. By adding sodium fluoride into drinking water, the fluoride model of mice was established. Using Western blot method, the ef-
fect of different doses of fluoride (0, 5, 10, 20, 40 mg/L) on the expression of caspase14 in human osteoblasts Saos-2 cells was detected.
Then the immunohistochemistry was used to detect the effect of different doses of fluoride (0, 50, 100 and 150 mg/L) on the caspasel4
expression in mouse skeletal tissues. Results: The expression of caspase14 in the experimental group of Saos-2 cells was up-regulated(all
P<C0.01), and it was highest in the 5 mg/L group. Caspase14 were also expressed in bone tissues of fluorosis-treated mice model, and the
expression of caspasel4 in fluoride group of different dose was higher than that of control group with a gradual increase trend (all P<
0.05). Conclusions: The high expression of caspasel4 in osteoblasts and bone tissues is involved in the process of apoptosis induced by
fluoride.
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Fig.2 The relative expression of Caspase-14 in osteoblast saos-2 cells
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Note: **P<0.01, compared with control group (0 mg/L).
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Fig. 3 The expression of caspase14 in bone tissues of fluorine-treated mouse model (400% )

Note: A: Control group; B: 50mg/L; C: 100 mg/L; D:150 mg/L.

pase R BB 5 JO0F AR T 56, 05 40 s 5 Aoy
B RS, Hil, B4 &M E/DFH 14 Ff Caspase, Caspase-14 f&
Caspase KM —0, ERH A —FiE#H, Caspase-14 5
Caspase ZEH TG , B B IRR AR A . & RARAE T
FLBNYP), Caspase-14 itk B BRI S, FE A MAER E Y
FAUZFTORLZ , B2 SRR, ZE R RS ZHEY, Caspase-14
AL FRMKEE I, NG R L)% 57 21 Caspase-14 B T B
oA RS, B B R AR R BE [ TR AR R IEANE
3, M HERGAR ARG AR BAT, A&k,
caspase-14 THREAF T H & A 11 P R A BER e LA ™, BiF
5NNy, Caspase-14 /25 5 kBN EZN T, RRIHEE
2 53R K AL oAb B K IR B B AT U, AR 2 B TR R
I, Caspase-14 FEMR LU ik, 7R 1 AR IR
g (B FLIR B e AT B ) th AT R iz 3Rk, Cas-
pase-14 3R BEAS I 225 B 20 < e Ak R G 28400 ff 43160, %of
8 BRI A A D0 - iz 200 L B AT — 7 RS

IS I, A sl i A (510,20 .,40 mg/L)B,
B R P T SRR A TR 1 (91, AR TS Caspase-14 £ 1§,
BN saos-2 HH YA SCIG 2 IR B [, iX#7R Caspase-14
ARES S T YRl B AR A PR T2 A 1M Caspase-14 78 46Uk,
B A T R FALE B TR E R, TTRE S LA T O T
%:0 Caspase-14 53K [ &R AR 514k, WP AN AR P 58T A
5%, Caspase-14 FakHhin, (et T, ol SECE FHMm A
;0 Caspase-14 32 Hop LK (iR, 9 sh 2 5T S 12, XAl
fiE5 P T I G AR AT T S ARG AR A SRR,

TATH0 455 G S B 4N MY saos-2 S P 8 A B 2H 4
caspasel4 FiKF M, BFFT & I, caspaseld 78 Y 5 B 40 il
sao0s-2 FME M B L S 447 3R 1k . caspase14 7R YL R0 &=
AL 5 me/L IR W 0% T 1E 5 B 40 A saos-2 AL
41, caspaseld FEYLH/ N RS 2R IR A 2k LR
FIRAFRRE G, I A B e, R giR Sk
PIRFFRZE AR, 50 HUAR R R A T (R T
JE AR TR IR AR S caspasel4, TEBRIAL K ) & EH
caspasel4 IFRIBTE -5 L AN YL U A0 25 I AN 58 e —
0, X2 5 T e AR E Al A AL, Sh s R AR AR 2
A3 B G RTEE LA  E RS R B EE R L DA R SRR A A e
FEAS— A5 I R 38 o, T A AR R N A AE 3R s

TEA SRy v o v ] Western blot 145 2 414k 2= K60 7

%, B Caspasel4 W] B i V5 T e S0 A A M 0 T, P

SR M AT R 15 S AN R A G ) B VR A

A BB AR , (B S AN T L FTRE MR T . Caspase-14

TEAM I T (0055 108 B 1o AN L, AT DA 7 0 S v i —

5T, IR Caspase-14 FIBTE YA AN R R AL, H

AR TE S TR A0 ML RN SRR L AU 38 2 1, Al

AIREE S IS W LE bR ic Y

5 % 3 #K( References)

[1] 2423, kK E, A%, 5. Caspase-14 f£ T 1 2 & 5 P 04 Rk % & L
[0]. tmAe s 5F %9 5 2 &, 2014, 30(11): 1180-1183
Wang Xin-yuan, Zhang Ji, Cheng Yao, et al. Human caspase-14 ex-
pression in malignant melanoma and its significance [J]. Chin J Cell
Mol Immunol, 2014, 30(11): 1180-1183

[2] Alibardi L, Tschachler E, Eckhart L. Distribution of caspase-14 in epi-
dermis and hair follicles is evolutionarily conserved among mammal
[J]. Anat Rec A Discov Mol Cell Evol Biol, 2005, 286(2): 962-973

[3] Lippens S, VandenBroecke C, Van Damme E, et al. Caspase-14 is ex-
pressed in the epidermis, the choroid plexus, the retinal pigment ep-
ithelium and thymic Hassall's bodies [J]. Cell Death Differ, 2003, 10
(2): 257-259

[4] Denecker G, Hoste E, Glillbert B, et al. Caspase-14 protects against
epidermal UVB photodamage and water loss [J]. Nat Cell Biol, 2007,
9(6): 666-674

[5] B &, iz b ol AR AT A0 80 bk Ao 2 5 9 R[],
WA 3 g7 s 5 2 &, 2014, 33(11): 119-120
Guan Zhi-zhong. Pay attention to the importance of the mechanism of
endemic fluorosis and hot issues [J]. Chin J Cell Mol Immunol, 2014,
30(11): 119-120

[6] Ya-Lou Zhang, Qin Luo, Qiang Deng, et al. Genes associated with
sodium fluoride-induced human osteoblast apoptosis [J]. Int J Clin
Exp Med, 2015, 8(8): 13171-13178

[7] Mazumder S, Plesca D, Almasan A. Caspase- 3 activation is acritical
determinant of genotoxic stress-induced apoptosis [J] Methods Mol
Biol, 2008, 414: 13-21

[8] Raymond AA, Mechin MC, Nachat R, et al. Nine procaspases are ex-
pressed in normal human epidermis, but only caspase-14 is fully pro-
cessed[J]. Br J Dermatol, 2007, 156(3): 420-427

[9] Liu Kang-sheng, Lyu Juan, Li Ping, et al. Biological Characteristics of



- 1634 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.9 MAR.2017

Caspase-14 and Its Expression in Neoplastic Diseases in the View of
Translational Medicine[J]. Int Transl Med, 2016, 4(2): 109-113

[10] Van de Craen M, Van Loo G, Pype s, et al. Identification of a new
Caspase homologue: Caspase- 14{J]. Cell Death Differ, 1998, 5: 838-846

[11] Alibardi L, Tschachler E, Eckhart L. Distribution of Caspase-14 in
epidermis and hair follicles is evolutionarily conserved among mam-
mals[J]. Anat Rec A Discov Mol Cell Evol Biol, 2005, 286: 962-973

[12] Kam DW, Charles AK, Dharmarajan AM. Caspase-14 expression in
the human placenta[J]. Reprod Biomed Online, 2005, 11: 236-243

[13] 5k 353, £ 4%, 48 & 7. Filaggrin #= Caspase-14 f& & jx 51 & 44
MR BB S77 3 2 & 2012, 19(2): 114-116
Zhang Fang-fang, Che Ya-min, Fu Zhi-yi. Filaggrin and Caspase-14
in the role of skin barrier [J]. Diagn Therdermato-venereol ,2012, 19
(): 114-116

[14] R A8, 48L&, # k. Caspase-1 4 fe & B & R 5B AR IE
P ag A F B E LA R R 2 &, 2009, 8(1): 65-67
Song Xiu-zu, Xiang wen-zhong, Xu ai-e. Caspase 14 terminal differ-
entiation in epidermis and the role of skin barrier [J]. Chin J Dermato
Venerol Integ Trad W Jan, 2009, 8(1): 65-67

[15] HY, Chen CY, Hung MF, et al. Caspase-14 is an antiapoptotic protein
targeting apoptosis-inducing factor in lung adenocarcinomas[J]. Oncol
Rep, 2011, 26(2): 359-369

[16] Krakewsla M, Kim H, Shin E, et al. tTumor-associated alterations in

caspase-14 expressiom in epithelial malignancies[J]. Clin Cancer Res,
2005, 11(15): 5462-5471

[17] Lemound J, Stucki-Koch A, Stoetzer M, et al. Aberrant expression of
caspase-14 in salivary gland carcinomas [J]. J Oral Pathol Med, 2015,
44(6): 444-448

[18] Scharenberg C, Eckardt A, Tiede C, et al. Expression of caspase 14
and filaggrin in oral squamous carcinoma [J]. Head Neck Pathol,
2013, 7(4): 327-333

[19] Yi-Hung Wu, Hsiao-Fan Lo, Sih-Han Chen. Caspase-14 suppresses

GCML1 acetylation and inhibits placental cell differentiation [J]. The

FASEB Journal, 2013, 4: 2818-2828

KA, FhR, A A, . i F B ATRE e AR R A

Ty KR £ F AL )] ERE F, 2014, 43(33): 4425-4427

Zhang Ya-lou, Sun Xiao-na, Feng Shu-mei, et al. Genes differentially

[20

=

expression of endoplasmic reticulum stress signaling pathway caused
by excess fluoride in osteoblasts [J]. Chongqing Medicine, 2014, 43
(33): 425-4427

A, FIEA, FRLE, F. R HABEANAF RAF A I
Hoa[l]. TABFR, 2005, 34(1): 29-32

Zhang Ying, Liang Ying-jie, Guo Xiao-ying, et al. The effect of high

[21

—

dose fluoride on the rat offspring osteoblasts which ingested by fe-

male rats[J]. Journal of Hygiene Research, 2005, 34(1): 29-32

(E#E% 1670 TT)

[16] Kimura T, Itoh T, Fusazaki T, et al. Low-density lipoprotein choles-
terol/high -density lipoprotein cholesterol ratio predicts lipid-rich
coronary plaque inpatients with coronary artery disease integrated
backscatter intravascular ultrasound study [J]. Circ J, 2010, 74 (7):
1392-1398

[17] Cullen P, Schulte H, Assmann G. The Munster Heart Study (PRO-
CAM) Total Mortality in Middle-Aged Men is increased at low total
and LDL cholesterol concentrations in smokers but not in nonsmokers
[J].Circulation, 1997, 96(7): 2128-2136

[18] M%, sk BRI IKE ARG CIEZHEERE G C 3R Lis i
LR sm S EREWARR LI ] Wk KFEFRFIR,
2016, 29(1): 27-29
Yang Xu, Zhang Yong-gang. Relationship between Low-density
Lipoprotein Cholesterol C, Non-high-density Lipoprotein Cholesterol
C, Atherosclerosis Index and the Severity of Coronary Heart Disease
[J]. Journal of Shantou University Medical College, 2016, 29 (1):
27-29

[19] Eder L, Gladman DD, IbaOez D, et al. The correlation between
carotid artery atherosclerosis and clinical heart disease in lupus pa-
tients[J]. Lupus, 2014, 23(11): 1142-1148

[20] & mb, 375, 453, F. R K I IR T BT B Mk 5

He st T g TR 69 A8 & PEAF 50 [T]. 106 RS % 2 &, 2015, 31(5):
532-535

Jiang Peng, Jiang Qiao-zhen, Ren Hong-kun, et al. Maximum carotid
intima-media thickness and carotid plaques for predicting coronary
heart disease[J].Journal of Clinical Cardiology, 2015, 31(5): 532-535
Ak, 23 K. B IR R B KB bR R X R I [I]06 R
e g 2k £,2016, 32(2): 143-147

Yang Jia, Liu Zeng-chang. Relationship between carotid artery dis-

[21

—

ease and coronary artery disease [J]. Journal of Clinical Cardiology,
2016, 32(2): 143-147

[22] 4% & 5%, RAGK, L RAF. FSIA B AN 3 biom £ 5 s o7
AR 64 5 R MHAT]. 99 31 B 52, 2014, 26(12): 1699-1701
Chu Ai-ping, Song Xu-guang, Shi Rong-hui. Application of ultrasonic
detection of carotid artery lesions in patients and coronary heart dis-
ease[J]. Med J West China, 2014, 26(12): 1699-1701

(23] ZAESF, FEW. AL F Kl 3 F 5h bk AL 55 A0 g A8 KRG
BEF[I]. 5 8 P E SRR 5 4R,2013, 35(41): 148-149
Wau Zi-fang, Xu Jun-li. The correlation between carotid atherosclero-
sis and coronary artery disease by ultrasonic detection [J]. Journal of
Guiyang College of Traditional Chinese Medicine, 2013, 35 (41):
148-149



