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8 oF : NaFE &38= Sprague DawleyAl £ AFe] A FARS o, AlF 2 A7 5% A
248w, 99 9 ol gt 7]2A0lE Fogh iRl BDTE MRSt ]EAolo FEE
NaFE A7 Fog 58 Wiro] 557 A ASS dx, dF9 Al F7FF2 NF25+, NF30+
2 NF507ellA tixatEeh §o02Q) Zpol 5 Holm] A Uehdth(p<0.05). ZF 717 A A2 ®3t F
gt Aol A= dizwtol Hls NaF B4 Fof oA @A Ueht= Zdko] ¥ = 3om(p<0.05),
o, ¥, A%, v W ngee] 7 o] ATRAlE f9-Y Aozt glAdH(p<0.05). BF F & =
g 2EE, LDL SH4HE, 72 FU2HE, 449, 934, €9 $ev tixdtH Y NaF A4 5
gt FollA NaF sk7t obde] wet Z71st9al, HDL Z¥2HE sk NaF skof ot Hdxt
Tashs Aoz WEEY 4 T F DS NF50ZolA F2ZQl ZpolE Holm WA Yepte
w2 el A §94 27t gle Ao U om(p0.05), gFY sEo ZE2EY sk ETF
NE50wollA 7P @2 ATz Uetgich ¥ dERl/Z22E7 Hl= NaF 3ot A7 gl 2
2 {EEQh g dA ol sk NaF A4 Foe 3AFY AT 9 ALAHES S7HI71= A
o7 warm, ol Hgh 9 o YAHAEFS 2T 4 Y& AorE FAHHTh

ol ol

TAo - 2 2F FEZfolE, JF Y2 dY. JPE FEEE

Abstract : The aim of the study was to investigate the influences of sodium fluoride on the body
weight, lipid metabolism functional improvement, blood glucose level, protein component in the
sera of rats which fed experimental diets for 5 weeks. Body weight gain of rats was higher in the

TCorresponding author
(E-mail: kimhs777@pusan.ac.kr)

- 826 -



[\
o
S
=4

Journal of Oil & Applied Science

NF25 group, NF30 group and NF50 group showed a significant difference from the basal diet
group (BD group). The changes of the liver and the heart of each argan weights were observed

compared to the BD group tends to appear lower in the oral NaF groups (p<0.05). Organ weight
of each group of the others showed no significant difference (p<0.05). Serum concentrations of

total cholesterol, low—density lipoprotein (LDL)-cholesterol, free cholesterol, triglyceride (TG),

phospholipid (PL) and blood glucose were lower in BD group than basal diet plus sodium fluoride
groups. Conversely depending on the concentration of sodium fluoride for the high—density

lipoprotein (HDL)—cholesterol level, it showed lower results. Serum total protein was observed low

showed a significant difference in the NF50 group, there was no significant difference in the other

groups (p<0.05). globulin and albumin concentration levels also showed the lowest results in the

NF50 group.

Keywords  Sodium fluoride, Lipid level, Blood glucose, Albumin, Globulin
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d AP 712 I d=HE F ,
A&EH b S48 HEo] Ag7te s WHst
gAbs g AstAZle Aoz d#A o2l
Tt oA T2 A IAEAZHCVD,
cardiovascular disease)ol] FFS 0= AR} F
stupold, ol &% high—density lipoprotein
cholesterol (HDL-CHO)9] &7} @2 =2l
el triglyceride  (TG)2F  low—density
lipoprotein cholesterol (LDL-CHO)°] &2 =
T d o sk Aoz deA T3l
TG-rich lipoprotein BTHAHSE Ldo7|=
LDL &5 723 9led CVD g 57t
Helo] Aty KHirxlo] QIrt4]. §HH, ZATA
972 5184 AdRte s QI3 HEF, HA
A slSAAEs, T8 AEEge] Wy
& FhsAdo] kAl HalEo|A QITH5,6].
BAE F2 uEY BEAE RSt s
FU AR 22 SAEolY 4R AESt
Fote] 1A 2 EoleA =W, x|k A, F
A= EF2E3aENaF), REEFQ
4AE(Na POsF), EF 234D (SnF) 3
g RI1ER AR 9ot FFolu AEA
o} Zo] §rIEANGER AMHTHT8]. HAtt
F0.8~1.2 ppm¥ W= FA AT HYZ]
T Aol JAT ko] EANGES AF

o] AFA) A Z(dyslipidemia)-> H|gH 18, <l
] G4t ]
].

r
o
[ o e 2,

& A9 FY B4 dosvl, 3 A%, A
Tol e Fol A= Wed weke

E Aoz d#A QAot10,11]. E3F 4H
o] BAE A7 JFtd AHzAe| =
4 aE ¥ I 9FE FE Ao HIAE

3 &, #5599 5B <l
kol V1, F2 TA Ao we BARS of
719tk RaEo] QoH14,15]. T3 AU A
d Itstz Qs @F I/ BESATA HlE
37t 9 HAEAHEZES] 55 FaA7|al 7
I A A A 7] dEFES uAE A
oz oA QtHl6-18]. olo, B AF:=
NaFg A7 T g9 &4 whid 2 234
S [ PR i [ ) g e i == e
517] $lsto] A AAlsHAt

2. Mg ¥ oY

21, &8 M=

B g AMH sodium fluoride (NaF) AJoF
2 Sigma Adrich Chemical Co. (St. Louis,
MO, USA)oIA Felstlem, 1 9 Addo] At
44 248 kit A2k Eiken (Tokyo, Japan)ol

A Fersted A8t

22 d¥ =

B AF 200£10 g9l 75%%  Sprague
DawleyAl 47 313 (DAEHAN BIOLINK Co.,
LTD, Chungcheongbukdo, Korea)& 7% F71&
(Ottogi, soybean oil, Gyonggido, Korea)& &
SR |zAolz 1793t ofd] AMgste] HSA
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7l & YW (randomized complete block 4TCollA 1AIZE A & 2 3,000 cycle= 20
design)oll I3} 6uta]® 9 S 2 metabolic cage 2 dAEeste] 43S dol Addel ARStA
(JD-C-T71, Jeongdo, Korea)oll Wo] 557+ 4 o A AR AZYY FHELe] AFE 540
o ARSSRATE AW ARSASl 2k 20+1TC ¥ Rom, Atm AFFge WY AR dgE A4S

SFE 50+210%= LA FAAFHL, HE2
12417K(7:00~19:00) 5718 Z%stArH19]. <]

Wbe 9 APAS 5 FERARe Ritsin
52479198 %91 (PNU-2012-0004)7} 7

2 A5 stoll AAIE .

Al

2.3, AMojl=d H 4FHZ

AojzA W AHAZLL Table 13 Zt} Alo]
Fole A7 Bt i HHAF oW, 7B
HolE HHAAZ izl BDEI} 7|2 Ao]d
NaFE &=z A Fogt NF3, NF5, NFI0,
NF15, NF20, NF25, NF30, NF50o2 =9l

]
=

ol

AN 711

o

of Aol maa HESIATH19].

25, 7| =
T8 A7 239 FFE AF(body weight,
BW)ell thet At &%H](g/100 g BW)E ot
e T
2,6, X|ZME U blood glucose SE2| Hak
g4 9] total cholesterol (T-CHO), HDL-

cholesterol ~ (HDL-CHOQO), LDL-cholesterol
(LDL-CHO) ¥ triglyceride (TG) sZ+ &4
Henzymatic)oll  oJsf  FA|E  A|2F(Fiken,
Tokyo, Japan)& A&, phospholipid (PL)
o] =4o aiyor ZAH =AHE A
(SICDIA PL, Eiken, Tokyo, Japan)& A5t
o, free cholesterol (Free—CHO) =%-& free

-1 0

cholesterol (Eiken, Tokyo, Japan) A|2FZ A}&

Table 1. Compositions of experimental diet and experimental groups (%)
Group?
Ingredient
BD NF3 NF5 NF10 NF15 NF20 NF25 NF30 NF50
Casein 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00
Corn starch 50.95 5095 50.95 50.95 5095 50.95 5095 5095 50.95
Sucrose 10.00  10.00  10.00 10.00 10.00 10.00 10.00 10.00  10.00
Cellulose 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Mineral mix? 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
Vitamin mix® 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Soybean oil 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
L-systine 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Choline bitartrate  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
NaF? - 3mg 5mg 10mg 15mg 20 mg 25 mg 30 mg 50 mg
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

UBD: basal diet, NF3: basal diet + 3 mg NaF, NE5: basal diet + 5 mg NaF, NF10: basal diet
+ 10 mg NaF, NF15: basal diet + 15 mg NaF, NF20: basal diet + 20 mg NaF, NF25: basal
diet + 25 mg NaF, NF30: basal diet + 30 mg NaF, NF50: basal diet + 50 mg NaF.

YAccording to AIN-93G diet composition.

YAIN-93G-VX vitamin mixture (MP Biomedicals, LLC, Illkirch, France). “p.o. injection.
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sto] AYsFsHEA 7] (Hitachi 7150, Tokyo, Japan)
2 =439t Blood glucose HE+= TAH
o5l ZAE AleF(Eiken, Tokyo, Japan)& o|-&
slo] AJsfsHE A7) (Hitachi 7150, Tokyo, Japan)
& SAskATIol

2.7. Total protein, albumin % globulin
Sk &

Total protein, albumin ¥ globulin®] % &
TrE A oo AE  A|K(Eiken,

Tokyo, Japan)& AHg3te] AJafsh 7] (Hitachi,
7150, Tokyo, Japan)= Z7s}3ict.

2.8. 4 xz|

24 Ao BAARE Add T BoA|et
BEFHAES BAISIA, #3094 Aol=
one-way ANOVA=Z 24 3t 5 p0.05 F<
A Duncan's multiple range testo] &gt z} A
At 7He] Folde HEsHh BAA ] g
2732 IBM SPSS statistic ver. 225 AR&3s}

k.

3.1. HE B2 U Mo|gE

712 Aol Fog tix+<l BDwH NaFs
g2 Ha Eodt NaF 259 olA 557 A}
£ A AT S7FF 4 Ao] HAHH, Aol
82 Table 29} Zt} AF F71FS NF25
(205.00£7.07 @3 NF30:(200.00+13.23 g),
NF50-(182.504+17.68 golA f29# ol B
ol &A e om(p<0.05), e AP TA
= UERET §94 Zo|rt HolR  gkgfont
NF533 NF20ZolA dizeEth 22 A% &
7VFE ®Belom, ymza] 9l NF10%, NF15%
NF25#ol A s @AY HlshA] Yelbgth 4o
AT TS IR 2 NF257-(937.34+54.06
@)1 NF307(927.28+63.70 golA tizZS H
= oE2 Fd HE fodez =9ron
(p<0.05) AT F7tgT FARSHEA YT Ao
889 ANE HE of 4 5] FoH Ao
= §le AoR Yelgoy 7E AolE Fog
o] 17.90+2.512 7B we Aoz 3k
HAH(p<0.05). Shanthakumari 5[20]¢] A7
A 8F 9 1657 NF25 ppmske &= AT
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Fogt 8179 AlF571FE NaFE o o &
oAt FUsE DA o] oty i AFF
o] At H1sHE o™, Maurer
[21]¢] NaF I7HsdS ERlstr] flsl 995
SIFAANA H 25 mge] NaF 2o]g Foigt
T}, NaFo] EA0& Qs NaF FolwolA 712
AolE Fog dxFETE AFo] Hof 30%7t
ZAEoy Bud vF gt E3RE Salam 5
[22]1¢] AFoA 557F 10 mg/mLe] NaF A+
FoFoA 7|24 olE FGod 27 Bt AlF
F7Fgo] @ASH Fasiintal Tasiglch &
ARoA 5379 w8 NaF A3+ Fo At
Ak NaF Fojitol|l A 7HAagth Zdko] Urehytz]
9t 15k NaF FodoAEs AF571Ee] $7t
ShHe o= IEE o] o4t Hiloxet dutrt
g Aoz yeht ol Ao|HHE AjstA]

Qrof Uehd Aoz Atz ET

Y, L ol

3.2, 7| 3

NaFZ 3 mgollA 50 mg7tA] AT Fof & 7]
2 Aol 557 FoF dFY A7 2 279
FF2 Table 33 2ot 71, A% 2 A% A
ot 7] FEA BRE #+2 §oA Aol7t
ZAE|2] rom(p<0.05), FFe FHe iz
oA 3.38+£0.20 g/100 g BW (body weight)=
NF107-3 NF15%-& ALt U z] ZolA {2
A zpolE Holw  EA UEREoH(p<0.05),
NF30el A 2.734£0.10 g/100 g BW= 2o 4
b PEERE AA Y T2 7 oA
Bz 27 0.31~0.36 g/100 g BWo g eyt
om, NF10#°] 0.36+0.02 g/100 g BW=Z
NF50(0.31+0.01 g/100 g BW)ell H]3] 52|24
ol ZpolE HATHpC0.05). EFH A% FFAT
NF10ol4 0.72+0.04 g/100 g BW& ohg #
of HIsiA F-oJHQ1 tolE Holw EA e
THp<0.05). FF Al NaFE Fofstd 708, A
A% T dd A7 B ey Sk Al
AFFl Og AF S7FF 5 o= 5943 ad
o] JF& = Zor HiEo| §IrH23,24].
Collins F[2519] AtelA= 250 ppm NaF
oo Ae] Ao 7] Fwe] WIE W
sHA Estttal rEsteltt. Tt NaF AFl=
ol e Fol BA 75 Asket A B
+548 AAE 2ot ol A7 S dlolH

of W= @& & Arkal Hiso] gt

==
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Table 2. Body weight gain, food intake and FER of the rats fed experimental diet for 5 weeks

Group Body weight gain (g) Food intake (g) FERY
BD 150.83+18.82%? 844.66428.07" 17.904+2.51°
NF3 140.83+£11.58° 731.11436.63° 19.2440.80°
NF5 164.00420.74% 778.49+48.81%° 21.0842.56"
NF10 140.83428.53" 784.38+£36.75" 17.98+3.75°
NF15 147.50415.73° 821.21446.90" 18.02+£2.17°
NF20 151.67422.51% 788.05+£27.14% 19.26+2.90°
NF25 205.00+7.07¢ 937.34 4 54.06¢ 20.7340.66°
NF30 200.00+13.23¢ 927.28+63.70 20.3341.60°
NF50 182.50417.68" 870.44433.92<¢ 20.06+£2.12°

YFood efficiency ratio. ?The values are mean+SD (17=6). Values with the different letters in the
same column are significantly different (p<0.05) by Duncan's multiple range tests.

Table 3. Weight of liver, heart, lung, brain, kidney, spleen and testes in the experimental rats
(g/100 g BW")

Group Liver Heart Lung Brain Kidney Spleen Testes
BD 3.384£0.207 0.3540.02° 0.5340.10° 0414004 0.65+£0.03" 0.214£0.03* 0.9940.06°
NF3  29440.14" 0.3540.02"° 0544005 0434007 0.6440.05 0.204£0.02* 0.9840.08°
NF5 2944027 0.3440.04® 0504008 0434003 0.6440.03* 021+£0.02* 1.0240.08°
NF10  32740.39™ 036+0.02° 0.55+£0.02* 0434003 0.7240.04> 0.2140.01° 1.01£0.10°
NF15  32940.18™ 0.34+0.02 051+£0.08" 0.43+0.04° 0.6940.08" 0.2040.02* 0.99+0.09*
NF20  2.96+0.12 0.35+£0.02" 0.49+0.03* 0414005 0.6640.03" 0.1940.02* 1.0540.04*
NF25  3.01£0.04® 0.34£0.02" 0.52+£0.03" 0454003 0.69£0.01® 0.1940.02* 1.09+0.12°
NF30 2.734£0.10" 0.33£0.02° 0.55+£0.01° 0.3840.04° 0.65+0.03* 0.2040.02* 1.0140.04°
NF50  2.9440.01® 0.31£0.01* 0.4940.07° 04240.05 0.714£0.02° 0.1840.03* 0.98+0.02°

YBody weight. ?The values are mean+SD (n=6). Values with the different letters in the same
column are significantly different (p<0.05) by Duncan's multiple range tests.

3.3. €3 Zo| x|:NED} Y & glucoseo M= nE7iA 2 dizgols 71 W
397 FH F9 AEEE 4 TG F=E T2 WEEeH, FH Fot NaF s&7t
Table 49} Zth Total cholesterol (T-CHO)] STl wet FoZQl ApolE Holn FUtEE
3y T FEe 71EAE F9d dxF Anog  WEHJHpC0.05). EF  HDL-
(84.5£2.81 mg/dL)o] t& ol Hlsf 7P W cholesterol (HDL-CHO) k9] A9 =& =
om, NaFg Fod Fxo] o=t +#3t o] NaFg 74 Fo3 #9445 HDL-CHOS9
T-CHO &7l fodeg FrteEe o= FEF Holzle AcrR ueyth 1XEF
ERFTH(p<0.05). ©]3gt H3F2 LDL-cholesterol (hyperlipidemia)®]| Hofsh= LDL-CHO,
(LDL-CHO), free cholesterol (Free—CHO), free—-CHO 9@ TGeF e d% z2AAEL A&
triglyceride (TG), phospholipid (PL) % blood W glucoseZt &= AL JAlsto] EF9 3
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Table 5. Total protein, albumin, globulin concentrations and A/G ratio in serum of experimental rats

Group Total protein (g/dL)  Albumin (g/dL) Globulin (g/dL) A/GY

BD 6.80+0.06" 3.26+0.02% 3.54+0.08" 0.9240.03%
NF3 6.70+0.20° 3.21+0.11° 3.4940.10% 0.9240.02%
NF5 6.70+0.16° 3.28+0.07° 3.42+0.11° 0.96+0.02°
NF10 6.73+0.21° 3.20+0.11° 3.54+0.13" 0.91+0.03
NF15 6.69+0.16" 3.20+0.07° 3.49+0.13" 0.92+0.04%
NF20 6.65+0.14° 3.14+0.08%® 3.51+0.13" 0.90+0.04°
NF25 6.65+0.17 3.1940.05° 3.45+0.13" 0.93+0.02%
NF30 6.53+0.15" 3.14+0.02° 3.39+0.13% 0.93+0.03%
NF50 6.29+0.05° 3.0840.03 3.2240.02° 0.96+0.01°

Y Albumin/globulin ratio. ?The values are mean+SD (17=6). Values with the different letters
in the same column are significantly different (p<0.05) by Duncan's multiple range tests.
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3.4. 83 =09 total protein, albumin %
globulin S

g3 @3 39 total protein,
globulin @ A/G (albumin/globulin ratio)+=
Table 5o YePfTE tix2w9] total protein%
6.80+0.06 g/dLE 714 =& oz Ljehto
NF507& AlLlgt vz & #of Haf §94
Zpol= fle Alo® YERETH(p<0.05). NaF 7
=0 A2d 2 5 NFS0F0] 6.29+0.05 g/dL
2 7R 92 Zleg EELE Albumin HE
oAl NF5wto] 3.28+0.07 g/dL2 th2 Fof H]
) FoHl Zolg Holw I =9koH
(p<0.05), NF50<ollA4 3.08+0.03 g/dL=2 7%

albumin,

0

W AAE WEEe] NaF s%7F 7kl
wat 4 5 albumin®] =7t @ASHE AEL
2 Uehgr} Globulin %9 A9 NF50-ellAl
3.2240.02 g/dL=Z §9]F<Ql ;(]-o]E Holo 7}1*
S FE7F HEEUAAN Yz FoA=

Al Zpolzb yEEA] ATHp<0.05). ‘Ie}
albumin/globulin ratio (A/G)9] A3 NF5%
(0.96+0.02)3 NF50:(0.96+0.0D)el4 4214
Ql  Aols  Holw anPODq NF205-0l| A1
0.90+£0.042 7FF Y& v]&L vEhfo] NaF
et A/Ge AL §E 740_% oot
Albuming 7rollA dE= 484 dds W
AR 54, A U IgE 29, s
U eHE 8ht 22 7)5S sho] v 1hEe
A/ AE2 §aF Aer gEA A

[33,34]. E3F globulin2 71| &4 AEFA
S A H4A cortisoldt A BE7F F715H
2#2 ARgETt Hiso] gltk
[35,36]. A/G gre wrAEZA Ag, 7ARE
FF T, ohﬂ B4 el FolA F7kotH, 4

=

o

NaF7} Sprague DawleyZl =31 215 54ut2] 9]
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Zoll mAl= FFS TAFSH] ffste] 7]EAolE

1 BD-& H|ESlo] 7]EA]0]o
SEY NaFE 47 Folgh 252 ro] 570
49 Agetel 2 Ade Astc a9l A
S7FFe NF25%, NF307 % NF50o)A =
TR FolQl ztolE Holw A eyt
(p0.05). Zt 71 FAlA 9] Wet F 1P A
oA izl Hs) NaF 3+ 5o ollA
A UEhte Aol i HSLew(p<0.05),
W, ¥, A WA 9 wEelAel 7t we 4]
2o o409l Aol gArHp<0.05). B
total  cholesterol, LDL  cholesterol, free
cholesterol, triglyceride, phospholipid, @& &
= WETEe NaF A Fofgh o4 NaF
SE7b bl el Z7lelea HDL
cholesterol &= NaF sk ozt Hxt @4
ste Aoz JEEFQLE EF F total protein
NF50-el A §-214Q1 atolE Holw 27| et
wou Mzl ZolA folH Zpolrt gl AL
2 YUeRE O (p<0.05), albumin 55X} globulin
S ERF NF5OTolA 718 W2 2xAz e
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A9Fe 24T 4+ 9 Aoz Yz

References
1. S. M. Grundy, “Hypertriglyceridemia,
atherogenic dyslipidemia, and  the

metabolic syndrome”, American J. Cardiol,
Vol.81, No.4 pp. 18B-25B, (1998).

2. E. K. Speliotes, ]J. M. Massaro, U.
Hoffmann, R. S. Vasan, J. B. Meigs, D.
V. Sahani, J. N. Hirschhorn, C. S. Fox,
“Fatty liver is associated dyslipidemia and
dysglycemia independent of visceral fat:
the Framingham Heart Study”, Heparology,
Vol.51, No.6 pp. 1979-1978, (2010).

3. G. Assmann, H. Schulte, P. Cullen, “New
and classical

risk  factors—the Munster

heart study (PROCAM)”, European J.

4,

10.

11.

12.

- 833 -

Journal of Oil & Applied Science

Med Res.,
(1997).

K. Izumi-Nagai, N. Nagai, K. Ohgami, S.
Satofuka, Y. Ozawa, K. Tsubota, S. Ohno,
Y. Olike, S. Ishida, “Inhibition of
choroidal  neovascularization ~ with an
anti—inflammatory carotenoid astaxanthin”,
Invest. Ophthalmol.  Visual Sci, Vol.49,
No.4 pp. 1679-1685, (2008).

Vol.2, No.6 pp. 237-242,

R. A. DeFronzo, E. Ferrannini, “Insulin
resistance: A multifaceted  syndrome
responsible for NIDDM, obesity,
hypertension, dyslipidemia, and
atherosclerotic  cardiovascular  disease”,

Diabetes Care, Vol.14, No.3 pp. 173-194,
(1991).

. T. Xu, J. T. Zhang, M. Yang, H. Zhang,

W. Q. Liu, Y. Kong, T. Xu, Y. H.
Zhang, “Dyslipidemia and outcome in
patients with acute ischemic stroke”,

Biomed. Environ. Sci, Vol.27, No.2 pp.

106-110, (2014).

. J. D. Featherstone, “Prevention and reversal

of dental caries: role of low level
fluoride”,  Community — Dentistry ~ Oral
Epidemiol, Vol.27, No.l pp. 31-40,
(1999).

Y. T. Lin, S. Y. Lu, “Effects of fluoride
chewing gum on stimulated salivary flow
rate and fluoride content®, Chang Gung
Med. J., Vol.24, No.1 pp. 44-49, (2001).

O. Barbier, L. Arreola—Mendoza, L. M.
Del Razo, “Molecular mechanisms of
fluoride  toxicity”,  Chemico—biological
Interact., Vol.188, No.2 pp. 319-333,
(2010).

P. J. Mullenix, P. K. Denbesten, A.

Schunior, W. J. Kernan, “Neurotoxicity of

sodium fluoride in rats”, Neurotoxicol.
Teratol, Vol.17, No.2 pp. 169-177,
(1995).

G. M. Whitford, “Intake and metabolism
of fluoride”, Advances Dental Res., Vol.8,
No.1 pp. 5-14, (1994).

M. Mittal, S. J. S. Flora,
individual and

“Effects of

combined exposure to



Vol. 35, No. 3 (2018)

13.

14.

15.

16.

17.

18.

19.

20.

sodium arsenite and sodium fluoride on
tissue oxidative stress, arsenic and fluoride
levels in male mice”, Chemico—biological
Interactions, Vol.162, No.2 pp. 128-139,
(2006).

L. B. Zhao, G. H. Liang, D. N. Zhang,
X. R. Wu, “Effect of a high fluoride
water supply on children's intelligence”,
Fluoride, Vol.29, No.4 pp. 190-192,
(1996).

T. Dote, K. Kono, K. Usuda, H. Nishiura,
T. Tagawa, K. Miyata, M. Shimahara, N.
Hashiguchi, J. Senda, Y. Tanaka,
“Toxicokinetics of intravenous fluoride in
rats with renal damage caused by
high—dose fluoride exposure”, Int. Archives
Occupational — Environ.  Health, Vol.73,
No.l pp. $90-592, (2000).

A. G. Wang, T. Xia, R. Ru, J. Yuan, X.
Chen, K. Yang, K. Yang, “Antagonistic
effect of stress,
DNA damage, and apoptosis induced by
Fluoride,

selenium on oxidative

fluoride in human hepatocytes”,
Vol.37, No.2 pp. 107-116, (2004).
D. Ghosh, S. Das, R. Maiti, D. Jana, U.

B. Das, “Testicular toxicity in sodium
fluoride treated rats: association with
oxidative stress’, Reproductive Toxicol,

Vol.16, No.4 pp. 385-390, (2002).

Y. N. Wang, K. Q. Xiao, J. L. Liu, G.
Dallner, Z. Z. Guan, “Effect of long term
fluoride exposure on lipid composition in
rat liver”, Toxicology, Vol.146, No.2-3
pp.161-169, (2000).

X. Xiong, J. Liu, W. He, T. Xia, P. He,
X. Chen, K. Yang, A. Wang, “Dose-effect
relationship drinking
fluoride levels and damage to liver and
kidney functions in children”, Environ.
Res., Vol.103, No.1 pp. 112-116, (2007).

H. S. Kim, M. A. Kim, S. H. Jang,
“Influences of Korean haw (Crataegus
pinnatifida Bunge) on lipid concentration

between water

in hypercholesterolemia”, /. Environ. Sci.
Int., Vol.23, No.5 pp. 793-800, (2014).

D. Shanthakumari, S. Srinivasalu, S.

21

22.

23.

24.

25.

26.

27

- 834 -

NaF 2Fgs g3t Foi7t 979 XA 9 d9est A/G o] ulAe & 9

“Effect of
lipidperoxidation

Subramanian, fluoride

intoxication  on and
antioxidant status in experimental rats’,

Toxicology, Vol.204, No.2 pp. 219-228,
(2004).

J. K. Maurer, M. C. Cheng, B. G. Boysen,

R. L. Anderson, “Two—year carcinogenicity
study of sodium fluoride in rats”, J
National Cancer Institute, Vol.82, No.13
pp. 1118-1126, (1990).

G. M. Salam, M. E. Mehlab, M.
Shishtawy, 1. Zahrani, “Ameliorative effects
of Selenium and Vitamins C and E on
Chronic  Fluoride  Pancreatic  Toxicity:
Structural and Ultrastructural Changes in
Albino Rats”, [ American Sci., Vol.9,
No.3 pp. 274-283, (2013).

D. Ghosh, S. Das, R. Maiti, D. Jana, U.
B. Das,

fluoride

“Testicular toxicity in sodium

treated rats: association with
oxidative stress”, Reproductive Toxicol,
Vol.16, No.4 pp. 385-390, (2002).

M. H. Trivedi, R. J. Verma, N. P. Sangai,
N. J. Chinoy, “Mitigation by black tea
extract of  sodium  fluoride-induced
histopathological ~changes in brain of
mice”, Fluoride, Vol.45, No.l pp. 13-26,
(2012).

T. F. X. Collins, R. L. Sprando, T. N.
Black, M. E. Shackelford, M. A. Bryant,
N. Olejnik, M. J. Ames, J. 1. Rorie, D. L.

Ruggles, “Multigenerational evaluation of

sodium fluoride in rats’, Food Chem.
Toxicol, Vol.39, No.6 pp. 601-613,
(2001).

H. N. Bataineh, M. K. Nusier, “Impact of
12-week ingestion of sodium fluoride on
aggression, sexual behavior, and fertility in
adult male rats”, Huoride, Vol.39, No.4
pp. 293-301, (2006).

L. R. Chioca, J. C. Miiller, A. C. Boareto,
R. Andreatini, P. R. Dalsenter, “Sodium
fluoride does not alter sperm production
or sperm morphology in rats”, Brazilian
Archives Biol. Technol., Vol.55, No.2 pp.
257-262, (2012).



10

28.

29.

30.

31

32.

33.

o
s
4

H. S. Kim, “Effects of the Saururus
chinensis Baill hot—water extract intake on
the lipid components
enzyme activities in hyperlipidemic rats”,
Korean J. Exercise Nutrition, Vol.10, No.2

pp. 99-106, (2006).

and metabolic

R. A. Vasant, A. V. R. L.
Narasimhacharya, “Alleviatory effects of
Emblica officinalis G. as a food
supplement in fluoride induced

hyperlipemia and oxidative stress”, Int J.
Pharm  Pharm Sci, Vol4, No.l pp.
404-408, (2012).

E. Grucka—Mamczar, E. Birkner, S.
Kasperczyk, A. Kasperczyk, D. Chlubek,
D. Samujlo, A. Ceglowska, “Lipid balance
i with fluoride—induced
hyperglycemia”, Fluoride, Vol.37, No.3 pp.
195-200, (2004).

A. Strunecka, J. Patocka, R. L. Blaylock,
N. J. Chinoy, “Fluoride interactions: from
molecules to disease”, Current Signal

mn rats

Transduction Therapy, Vol.2, No.3 pp.
190-213, (2007).

Y. N. Wang, K. Q. Xiao, J. L. Liu, G.
Dallner, Z. Z. Guan, “Effect of long term
fluoride exposure on lipid composition in
rat liver”, Toxicology, Vol.146, No.2-3
pp. 161-169, (2000).

Y. J. Kim, “Interpretation of liver function
test’, Korean [ Gastroenterol, Vol.51,
No.4 pp. 219-224, (2008).

34

35.

36.

37.

38.

- 835 -

Journal of Oil & Applied Science

G. D. J. B. Sudlow, D. ]. Birkett, D. N.
Wade, “Further characterization of specific
drug binding sites on human serum
albumin”, Molecular ~ pharmacology,
Vol.12, No.6 pp. 1052-1061, (1976).

A. M. Dalin, U. Magnusson, ]. Higgendal,
L. Nyberg, “The effect of transport stress
catecholamines,

on plasma levels of

cortisol,  corticosteroid—binding  globulin,
blood cell count, and lymphocyte
proliferation in pigs’, Acta veterinaria
scandinavica, Vol.34, No.l pp. 59-68,
(1992).

K. A. Kim, “Understanding and application
of liver function tests’, Korean [ Med.,
Vol.76, No.2 pp. 163-168, (2009).

A. O. Duran, M. Inanc, H. Karaca, L
Dogan, V. Berk, O. Bozkurt, E. Ozaslan,
M. Ucar, C. Froglu, M. Ozkan,
“Albumin—globulin ratio for prediction of
long—term mortality in lung
adenocarcinoma patients”, Asian Pacific ],
cancer prevention: APJCP, Vol.15, No.15
pp. 6449-6453, (2013).

A. C. Kibrick, A. B. Clements, “A
comparative study of the serum albumin—
globulin ratio, the cephalin—cholesterol
flocculation, and the thymol turbidity tests
for liver function”, J Lab. Clinic. Med.,
Vol.33, No.6 pp. 662-671, (1948).





