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2 9oF : B A= NaF A+ 597} Sprague DawleyAl 7 g5 4 % non—esterified fatty
acid (NEFA), blood urea nitrogen (BUN), creatinine, uric acid @ s Fkof nlxl= JFS XA
5t7] fIste], 71240l Fofdt tHRwQl BGEY 7[2Alolo] NaF 74 Fow(NF3~50) 91579
Alo]#o g o] 537+ APARR-S Pslich A F e NEFA?} BUN, creatinine, uric acid k=
NaF skof HFHoz Frtsteom, _’%‘”—594 NaF FojitolA tReHY {o4Ql 2ol =A &
At =0.05). A, AFE T F total calcium (T-Ca)Tt (P HTr= ZLETE NaF £
oA A FHEALH, NaF 20 mg O]/g' AT Bt FolA 59431 Aolg Bt =0.05). 3
F9] NaF A Eo AHgle =57 Z71sto| wet NEFA 2 BUN, creatinine, uric acid®] =7} A
Fotger, Hofld sk AHotHE AL=E Uehdt A% 7ls Fofl 5 HiEAsHr] ¢ TS FE=
Ao=R It

ol

TFAo]  EFFLYYEE, R, ZFojEH, FYeLTx, HfF

Abstract : The aim of this study was to investigate the hematology and serum chemistry values
on Sprague—Dawley rats, used sodium fluoride (NaF) for 5 weeks. Seven—week—old male rats were
divided into nine groups and fed experimental diets with oral NaF treatment, basal diet group
(BG), basal diet plus oral NaF groups (NF3~NF50). Concentrations of non-esterified fatty acid
(NEFA), blood urea nitrogen (BUN), creatinine, uric acid in serum were significantly higher in the
oral NaF groups than BG («=0.05). Total calcium (T-Ca) and phosphorus (Pi) concentrations was
observed to be significant difference, it was decreased with an increase in the NaF levels (a=0.05).
Accordingly, sodium fluoride exposures and dose—response relationship, which was found on the
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bad influences in hematology. Such association is considered that the long—term fluoride exposure

caused nephrotoxicity.

Keywords
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ArelA o g FA|7E Eof o]of uk
o]l 8= QITH1-3].

A W non-esterified fatty acid (NEFA)<]
T 7t Qled APAET Aol e Ao
2 Huro] gom[4], d&d 7lso] AL o
dF NEFAS] 5k xHo] o]fofz|2gt Qlad
AFAel S715tH NEFAS W& Hof 4s}
A AEY A0 HEol EF AHE aFS EolH,
34 A 7ls #HAE 2dcke AoR dEA
AoH5,6]. ESE 4Rt AEHAZR QIRF 5232
ol Folut 7] 7152 Astrt IAYstH s
Evgol dojuAl EHof el w71
FofstA] =kl 7). Blood urea nitrogen
(BUN) 9 creatinine k& dutdgoz A% 7]
T AEZ o|gHM, A 75 Aozt AT
749 BUN 9 creatinine®] £&7} Z7}5te] &4
HEF, HAA, dieHs47Es) sEd A
Sol WY 7Fsidel wtl HiE HE Qlth
[8-10]. ?HH, uric acide A1FollA A= Al
Aol ot WS AT F 1 50}
FohH a1a4td S (hyperuricemia)o] Ao
AR 1S, o dAAESTE oplstEE 1
of wg HRty Tl T2 FHIFTE Fhbot=
2o HuET rH11-13]. 9A ol F=
A5 A7IRE AAskds o Aol o9 Atet
A 2EHAE fostel 5zt HlE
37t @ HAEAHES] sLE FaA7|n 1

S mRE Aoz BHuEI QrH14-17]. o],
2 ATE GHYE 5ol Adste kiill 92 9

TFol A7h dHe] @4 NEFA, BUN,

Sodium fluoride (NaF), Non-esterified fatty acid (NEFA), Creatinine, Blood urea

creatinine, uric acid HEo} AsjAe] ojHE
&2 Hx|=7) thgt 712H ZAME HAISHH.

2. Mz H Wy

21, HM=

B Ao AFH sodium fluoride (NaF) AJF
2 Sigma Adrich Chemical Co. (St. Louis,
MO, USA) AFS Fdstalom, 1 oo A%
o ArgH EAHE kite Fiken (Tokyo, Japan)
Aok Fdste] ARESHIT

22 H¥ 29 XM

B AF 200£10 g9l 75HH  Sprague
DawleyAdl 7 3FH(DAEHAN BIOLINK Co.,
LTD, Chungcheongbukdo, Korea)& 7% &71&
(Ottogi, soybean oil, Gyonggido, Korea)& &
Sk Z1ZA0l® 1Y ofH] ARSSto] A-GA|
1 %, Y¥H(randomized complete block
design)ol 9Jste] 6utd]¥ 97O E  metabolic
cage (JD-C-71, Jeongdo, Korea)oll U0l 55
AR ANSSHIH. AR ARSRAY s
20+£1TC 9 H= 50+10%2 s FAAA
2, Fke 12417H7:00~19:00) F7]182 %85+
oy dEARS W APEARS 5 FEAYE A
T FEaE Y99 591(PNU-2012-0004)3}
2] = sl AAIE I
AR AR FF ol TARE BRF AR 3
7FA0kE 7] (animal  inhalation narcosis control,
SK-INC-1004, Daejong, Seoul, Korea)& A&
skl CO2 gas whFIsto] AdAidRicr s
Fot] 4TColA 147 HAGE & H 3,000
cycle= 2087t dAEelste] @S do] AH
off ARg-5FleH18,19].

ol

g

. =20
Nojx/d W AYT-E Table 13 Aok 7] 4]
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olE HFHAZ HEHBG)T 7E Aold NaF&
geFAa A Eojdl NF3, NF5, NF10, NF15,
NF20, NF25, NF30, NF502.2 YR

2.4, HliE ko HE

AgAEies Afdt o FHS Ee
?F & total calcium (T-Ca), phosphorus (Pi)€]
AFA T = jon selective electrode methodol]
oIt electrolyte analyzer (Easylyte—Plus, USA)
£ ARgste] S4sHATH201.

2.5, Uric acid s=2| M2

A F9 uric acid®] £%-2 Kim<e| ®H([20]
of wet ‘Al s A" Al2F(Eiken,
Tokyo, Japan)& ©]-&sto] AJ2shEA 7] (Hitachi
7150, Tokyo, Japan)E A8t EAJotT

2.6. Non—esterified fatty acid (NEFA)
SEo| HE
NEFA sk 4] o xA" 548§
AF(SICDIA  NEFAZYME, FEiken, Tokyo,
Japan)2 2 AR 7] (Hitachi 7150, Tokyo,
Japan)E AR8-ste] ZAstATH20].

2.7. Blood urea nitrogen (BUN) !
creatinines£o| Mz
BUN2 &AMl o 2AE Al<k(Eiken,
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Tokyo, Japan), creatinine 5=+ Jaffe reaction
Hof| w2t A A|F(Eiken, Tokyo, Japan)©
2 AR 7] (Hitachi 7150, Tokyo, Japan)Z
g eFSFATH20].

2.8, A Xz

=4 4ate] FAAE
BEHAE Albstaa, =
one-way ANOVAZ EA s H «=0.05 =
oAl Duncan's multiple range testo] 2]t Z}
AT 7He] {942l Aol AFSHALE BA
Aof et =2 732 [BM SPSS statistic ver.
225 AH&SHoth

3. Eat ¥ nF
3.1. el s
44 59 Ml s= Table 29 At}
Z79 BGi9 total calcium (T-Ca) Bk+
13.37+0.91 mEq/LZ t}2 & vl =7 T
=H9om, NaF 4 ot 5 NF20+(10.86+
0.83 mEq/L), NF25(10.42+0.45 mEq/L),
NF30+(10.42+0.30 mEq/L), NF50%(10.33+
0.32 mEq/D)ollA tixwEoh FoHQl zpol&
Holn WA AEEAHa=0.05).
NaFe] &7t 371l wet @4 3 T-Ca

Table 2. Effects of sodium fluoride on electrolyte in serum of rats fed the experimental

diets for 5 weeks (mEq/L)

Group T-Ca Pi

BG 13.37£0.91<V 11.1340.96°
NF3 11.53+£1.27%¢ 9.30£0.52%
NF5 12.30+1.70% 10.20+0.42%
NF10 12.55+1.48% 10.80+0.28°
NF15 12.23+1.21% 10.50+1.40%
NF20 10.86+0.83% 8.62+0.15°
NF25 10.42+0.45 8.90+0.45°
NF30 10.42+0.30° 8.48£0.49°
NE50 10.33+0.32° 8.20£0.55°

UThe values are means+SD (7=6). Values with the different letters in the same column are

significantly different («=0.05) by Duncan's multiple range tests.
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The #arHe Ao® uyeyth hE, Q1P
L BG#o] 11.13+£0.96 mEq/LE 7F¥ =9t
om,  NF5%(10.20+0.42 mEq/L), NF10&
(10.80£0.28 mEq/L), NF15%(10.50+1.40
mEq/L)& ALt Yz oA o7 Fpol=
Holn] v 5AEAHa=0.05). A% 715
e dF Asid +Fo HsE oprlste] it
i tiAb AollE EAAA ARAS fEshs
Aoz dHA Uek(21].

E3 Adoid 29 9 2+ o9 71
A S xS Hed 2wl A #
o, Z8AY T FAdel vEhH[22], <l
Hag Qlste] A14HdS (hypophosphatemia)©]
st Aw7]s Ast, Zsoret 9wz 59
/gl yehdtia HuEo] QIrH23]. oo &

EI\

olN

o I\

TRt T-Ca 9 pi9] kvl e HIFS

3.2, Uric acid Sk

35 3 F9 uric acid?] ¥ Fig. 19
Uepfielel. NaF 50 mge A4 FoI% NF50%
A9 uric acid &+ 0.99 mg/dLE tE
of Hlaf oA zpolE Holw =A UEuith
NF20wt, NF25+, NF30#olA 2% 0.96+0.01
mg/dLZ2 TR BGw(0.93+£0.01 mg/dL)E
o folA AolE uEln =4 BEEoH
(@=0.05), AAeFolA= 794 Zol7t g A
o= vehgth Uric acid2 AWoll4 DNA #F3
A tiAptEelw AR 28-S S Fevt
7150l AT, E gt Axo FAS A=
sto Uy 715 AelE fidote A= dHA
QJtH24]. T3t €4 uric acid &L ArsiA
o] &4Jog <Qlste] Agole ZeR HIEo]
9lom[25], % uric acid®] 7= <ls] 18
ArdZol sk, 71 adlols A7lERde
2 QIste] uric acidZl A|Q|= wjd=A] o &
Aok Zog dA qioH26]. HE, @5 uric
acid®] &2 T # ARAN F2 A
Al Ao FRiEo] Qe Aoz Hilko]
oH27]. et 2 AE 29 1559 NaF&
71HoR Folstyls of &
s A A 71 2 IaAEES Y
Ly

ol Aoz Az,

&, jaicih
Il
o
i 5.
3)
3
Q.
ofr
‘.ﬂ

4 o o 32

NaF #7}%o] 9719] NEFA 9 Uric Acid 0] mlAde 93 5

(mg/dL)

=
io
wn

0.65

Uric acid concentrations

0.50

BG NF3 NF5 NF10 NF15 NF20 NF25 NF30 NFSD

Group

Fig. 1. Effects  of
concentration of uric acid in serum of

rats fed the experimental diets for 5

sodium  fluoride on

7

weeks.
UThe values are means+standard deviation
(7=6). Bars with the different letters are
significantly different (2=0.05) by Duncan's
multiple range tests.

3.3. Non—esterified fatty acid (NEFA) Skt

712 Aolg Jog tx+?] BGEY F:H
NaFgE A5 Fo3t F(NF3~NF50)¢] non-
esterified fatty acid (NEFA)9] sZ+= Fig. 29
Zt}. BGHollA NEFAS BEE: 312.5+56 u
Eq/L2 & ol Hlste] {4 ZpolE HolH
S Aug Uet o (e =0.05), NF33 319.8
+4.3 pEq/LellAl NF50+t 355.7+4.7 uEq/L7}
A NaF A2 oA NaF A4 Foq% sx7t
271845 NEFA 5E& 49149 Aol 1ol
W ZEe Aom Uehdtha=005). 8%
NEFA 52t &9 AR 27 A WA A4
204 WEFo] AL FF2T s
2 BH] ZollE op7lstal H|ghE Zefjste] o]et
TE Hpole uiA AR AREEI QT
(28,29]. NaF= AlZZWje] itz #atet Al
zut &Aooz {2 AMEE 8E5te] €5
2|z ato] 7181 [30], NaF 35 mg/kg BW
(body weight) =& "Wid 57 W Folsti<
W AR Aol elgt wEAABE
(hypertriacylglycerolemia) @ Q¥ Go] &
E et HaEjo] QIet31].

2 AoAe dxI HlwsteS ©, NaF
X7 F71ekel wEl NEFA &7t S7bste
Ao ko]l NaF AFe % ALY ®
3t d gl 52 2T £ S AR A=

e o
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—

g. 2. Effects  of  sodium
concentration of non-—esterified fatty
acid (NEFA) in serum of rats fed the
experimental diets for 5 weeks.

YThe values are means+standard deviation

(7=6). Bars with the different letters are

significantly different («=0.05) by Duncan’s

multiple range tests.

3.4. Blood urea nitrogen (BUN) Sk

g1F9] @3 % blood urea nitrogen (BUN)]
FE+ Fig. 3o Ueiich NF50Z-Z #|<et
oA @3 BUN sEve 4H91(11.6~20.2
mg/dL)2 UePFSm[32], NF502¢9] BUN &
= 21.3+1.1 mg/dLEZ F2o4 AolE Holr &
A BEE AT (2 =0.05). P21 BGHES] BUN
FE+e 14.6+10.8 mg/dLelH, =¥ NaF A+
Ag](15.4~21.3 mg/dL)eA 2] BUN ‘sLEch
folHo WA UeR, NaF 27h S7Heel
et BUN 5% ¢ f9808 F751E 2e
R & 990rh(@=0.05). BUNE A% 7]350]
Aot WA Fostel A% Ao AR
olgH Aow Feld glom33), BF BUN
ol WakE A% Vs golE AF AR #
Aol AYES oEE & 9k 02 HuEel
UTH341.

NaF= Alo] Ateld AEHAS Fo] EAS
et g7 715& AstAzle AeR odeA
AUTH35]. &E3h @A F 77 B4 sk 7
gto] w2} A% 71%Ee] AskEw, BUN s&7F
S7Fote] NaF SAde] dhigh ]sdo] qiokar bt
[36]. & A¥9 A} o]e} FAFSHA NaF F7}ell
o2 BUN &% 57F 5& H|Fo] Hof IFk
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L z}l7]A- o0 A A =7] oro o
——E_i'—.'- hiLs 01 o 1o 1 [e]

(meg/dL) [

00 - cd cd

100 -

50

Bloodurea nitrogen

0.0

BG NF3 NF5 NF10 NF1S NF20 NF25 NF30 NFS0

Group

Fig. 3. Effects of  sodium  fluoride  on
concentration of blood urea nitrogen
(BUN) in serum of rats fed the
experimental diets for 5 weeks.

UThe values are means+standard deviation

(n=6). Bars with the different letters are

significantly different (2 =0.05) by Duncan's

multiple range tests.

3.5. Creatinine ST

A3 9| creatinine?] ‘&= Fig. 49 £t
nEe AFFe dFH  creatinine>  AYHY
(0.2~0.9 mg/dL)2 =A% 2M[32], creatinine
Fhe 7|2 AolgE F93 BGH0.65+0.01
mg/dL)¥ NaF 7+ Folil NF3(0.66+
0.01 mg/dL), NF5Z(0.66£0.01 mg/dL)2 &2
ARl Aol glglont WA verg T« =0.05).
=2 FY NaFE Fojd #ofAle= NaF 5k
of wa} oAl zfolE Holw F7}ste] NF50
oA 0.72+0.01 mg/dLE 71 =4 W=
(@ =0.05). Creatinine2 % ol ZA 5=
creatine|A] A7|= EZ=Z BUNI A4 A%
7159 AEZ ol§EHW  AV|FHEHA
creatinine®] T ARSIy gela QIoH37].
E, EAE A guidgi: AAutHAI]
sevoflurane© & W& S9lS o €5 77 &
A2 QI5tY creatinine HE9] F71et 3A A%
of & i, W Fol H & £ Qs Ae=E
HuEy QItH38,39]. & AAA NaF F =
oJgt 319 EA creanitine X7} NaF =k of
o2} Z7tole Ae=R u|Fo] £ uf NaF7t 4%
71 Aste 4o 4 S L= ARHT
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Creatinine ¢oncentrations

BG MF3 NF5 MNFI0 NFIS MNF20 MNF25 NF30 NFS0

Group

Fig. 4. Effects of  sodium  fluoride  on
concentration of creatinine in serum of
rats fed the experimental diets for 5
weeks.

YThe values are means+standard deviation

(n=6). Bars with the different letters are

significantly different («=0.05) by Duncan’s

multiple range tests.

4. 2 B

Sprague DawleyAl =7 3F o] @4 F |
4 B, uric acid, non-esterified fatty acid
(NEFA), blood wurea nitrogen (BUN) %
creatinine o v|X]&= NaF A+ Fo o=
Ao tigt S FRlstr] flste], 7]12A0lE
Fog tx2w] BGET 7]EAlolo] NaF 7+
Foit (NF3~5019)9] 9% FoldoZ o]
557 ARgste] 2 AES dPoilet. 2] A
SfA FZoA total calcium (T-Ca)i}t (P 5
T ERFET NaF FojiollA] W7 =gl
om, NaF 20 mg ol A+ Tt oA &
o]zol z}olo] WSS HYTtH ¢ =0.05). Uric
acid®} NEFA, BUN ¥ creatinine X+ NaF
orego] wat FUkehs AFE EYlow, ik
NaF ool fhz2u §o4el o]z &
A TEEANH (@ =0.05). TetA 2F 9] NaF H
T Fo APe Lot SU1ste] wet dsd F
T A3}e} uric acid, NEFA, BUN ¥ creatinine
FEOt ASEE AeR uHjFo] B o A% F
oe] 7o oFgdFE F= Ae=m YA

4

NaF H7}ao] 91%]9] NEFA @ Uric Acid 5% mxe 9% 7

HAY =
E AFE Fattista 7] EATZ]LAE(2d) 9
oJsto] =P HFUTt.
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