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Table 1. Fluoride concentration(ppm of ash) in enamel and dentin of 1st molar of rats, which
were administered by 20mg/kg of Na F for various duration.

Administered Non-Fluoride | 20mg/kg

Duration after - -

Birth Enamel Dentin Enamel } Dentin

5th to 20th day 250, 25% 41:40.21 9914254 | 2565:£95. 3

5th to 35th day 36+0.27 125:0.98 1063+£38.5 34184158

15th to 35th day 3640.21 12540.98 284:+8.9 171040, 3

¥ means Standard Error

Table 2.

% represents the average values obtained fram 5 to 6 samples

Fluoride, Magnesium, Carbonate contents and Ca/P ratio of 1st molar in rats, which

were administered by 20mg/kg of NaF for 5th to 35th day after birth.

Trace Elements

’ N f Non-Fluoride 2mg/kg 10mg/kg 20mg/kg
Emamel Tissue; o
F (ppm of ash) |5 36£0.27 130421 449201 1063:38. 5
Mg (% of ash) 5 0.16840. 0018 0.1990. 002 0.211:£0. 0027 0. 2600, 0026
CO; (% of dry) 3 1.9140. 061 1.8140.071 1.9240. 083 2.1740.085
Ca/P (Ratio) 5 2.06+0.015 2.09+£0.028 2,040,029 1.94+40.02
Dentin Tisues;
F (ppm of ash) 6 125+£0.98 443+13.5 1413:£47.1 34184158
Mg (% of ash) [ 0.461£0. 0029 0.4844-0. 0031 0. 50240, 0036 0. 51340, 0038
CO; (% of dry) 5 3.01£0.0039 2.89:£0. 040 3.034:0.061 3.32:4£0.073
Ca/P (Ratio) 6 2.01£0.018 1.99:+£0.026 1.94:40.016 1.9140.021

% means Standard Error

N=Number of samples analysed
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Table 3. Fluoride contents (ppm of ash) of various bones’ samples in rats, which were injec‘ted

intraperitoneally with various doses of NaF for various duration.

- Admi%isgtgred Adg&;xéﬁg;ed Diaphyses Metaphyses Epiphyses
Non-Fluoride 35th after Birth 487%20.0 303%36. 3 450%40. 1
2mg/kg 5th to 35th 9424:22.1 1877 461.6 1722:£70. 4

5th to 20th 526-421.2 713428.9 9104301
15th to 35th 7304+25.3 1092432, 5 1227+£25.9
10mg/kg 5th to 35th 2509+£92.2 3249494, 1 3991499.0
"5th to 20th 1568+61.0 2113£90.5 . 2656+87.0
15th to 35th 2190+98.9 2873468, 8 3519+96.2
20mg/kg 5th to 35th 51284144 57574186 61234258
5th to 20th 3758240 43234140 45304210
15th to 35th 46224375 5357+126 53704151

% represénts the average value

A% 5HEE 35H71A 2mg, 10mg, = Z0mg/kg
2] NaF%E f#ms @il £—-8i 2717
Elements?] e o}23t 3cp(Table 2).
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obtained from 10 to 12 samples

Admggissétered Diaphyses |Metaphyses| Epiphyses
Non-Fluoride 1 1 1
2mg/kg 1.5 6.2 3.8
10mg/kg 5.2 10.7 8.9
20mg/ kg 16.5 19.0 13.6

AR Mol FREF HMAH 4 w2 Met-
aphyses o glol4] FigEE-]} #14 & 9k7 Diaphysese]
A 7H kgkeh. EEA Lol Fo frgmo) wmE s
5 oo Fige Bmstd 1 Diaphy sesof 9o}
Ae 10mgRERE - 20meiRMpEY] Wige] Qojq =
Rt & 222 ol Diaphyses® Metaphyses &
+ Epiphysese] [tsi A fafns~] 4 oh2Fol Het
o BERZHo| Fluoride uptakeZiuch 27| oL o=
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B 2087HA #RE B 4B FREE 44 1=
St S o £ 15HYE 358742 9 SHLY 35744
LAY Mo 2FFY Fgs e dLa 3o

w

Administer-jAdminictered Diaphy-]Metap~ Epiph-
ed Dose Duration 3es yses yses

2mg/kg 5th to 35th 1.8 2.6 1.9
5th to 20th 1 1 1

15th to 35th 1.4 1.5 1.3

10mg/kg | 5th to 35th L6 15{ 15
5th to 20th 1 1 1

15th to 35th| 1.4 1.4 1.3

20mg/kg | 5th to 35th 1.4 1.3 1.4
5th to 20th 1 1 1

15th to 35th 1.2 1.2 ¢ 1.2




Table 4. Fluoride Concentration (ppm of ash) of various bones’ samples in rats, which were
injected intraperitoneally by various doses of NaF for 5th to 35th day after birth and
were fed by cariogenic diet for 36th to 135th day after birth.

Admglé:t;red } Sex i Diaphyses Metaphyses Epiphyses
Non-Fluoride M 60.2°£3.78 44%5. 84 80, 53. 76
F 69.3-£3.87 676.91 101. 746,48

2mg/kg M 2364+15.2 65-3. 41 302::18.5
‘ F 279:£8.15 965,75 40310, 6
10mg/kg M 7252, 46 14342, 67 7134:38.6
F 9465, 61 178--2. 06 1140:£59.8

20mg/ 6g M 1369:£99. 0 26033, 1 1408:£40. 8
F 1471£97.1 195+17.8 1703:£79. 0

M=Male F =Female % represents the average valve obtained from 8 samples

Table 5. The retention rate of fluoride in various bones of adult rats fed with non-fluoride-
cariogenic diet for 100 days after 20mg/kg of NaF administration for 30 days, compared
with fluoride contents of weanling rats fed with normal diet and injected intraperitoneally
20mg/kg of fluoride for 5th to 35th day after birth.

Administered

Dose Sex Diaphyses Metaphyses Epiphyses

Non-fluoride M 12.4% 14.5% 17.9%
F 14.2 22,1 22.6
2mg/kg M 25.1 3.5 . 17.5
F 29.6 5.1 23.4
10mg/kg M 28.9 4.4 17.9
- F 37.7 5.5 28.6
20mg/kg M 26.7 4.5 23.0
F 28.7 3.4 27.8

CWE T E R fketwl omg ByBTEC] 9olA M ke FiREE SSHBC Hoehe] HEE WAoo

o] Aolxw Fel uptaker} #insl givh, 22wk 1I0mg  135AES HWEPHE e FiEe] tslA 2mg, lomg,
=3 20mgieiafie] 9olAE 15!3*”5% bR 7R SOmgiyiBee] fep Fi4)is= Diaphysess] 9lolA &%
g fol vl SEEE S5R7LA frEE BRe B FEECT 4, 138, 22893 Mudphysesal glel A %% 1.5, 3, 4
SH¥E Z0H7bA @ i‘?¥°ﬂ Lal A e BES {293 Epiphysessl 9olA &% 4, 9, 1745k, &0
Binehe Ao vol kEE AEHA *&‘mv‘u&l 4 = K 0, omg, 10mg, 0mgg fRERTE B
5o A& A #dd uok Fo kel A Fo] A%5F Metaphysesdhe] FitjEs 44 12 592w Diap-

#E = % stk hysesrhe] Fps &4 1.2, 3.3, 5.2, 6.4%91
B) o=l HHie] NaFE 4:f% 35H7bx] RATHHE 1 Epiphysisdre] F#ErE £4 1.7, 4.4, 5.7, 7.0014
HE g @B Be Fi(Table 4) 0 o} 01 Ao wot 4tk 35HA 71AS iRl Bk
A 5H%E 35077 20mg/kee] FE #maes B e FilpEot w9z BHIE+E Metaphyses
HE) 100HRE Fg #mstA g2 f&’émﬁ‘ﬁéﬁﬁﬂg} B A 7}7‘} 7 9] 1 Diaphyses @ Epiphysesc] A 72 12
kB Et 4 135HA 6 A ARASEE) Beo] we Fot masigch
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Tezi;”l;ie 6 Magnes;mﬁ concentratmn (/ of ash) of var1ous bones"’;:samples m rats; Wh1ch were
L ”“m;ectéd 1mrapentoneally by“ Yarious doses of ’\IaF for 5th to aSth day after b1rth :
b Aflmg‘égéerw ’\4etaphyses . i\\Dxaphyses 3 Eplphyses

'Non-Flubride! - - B854 050071 0. 795 0. 0065 0. 760207 0069
Ve omig el 187140, 0063 - 0.814:£0,0061% |7 -+ 0.81520.0068
wcy 10mgykg vooni 0,824 40. 007 0. 74440, 0065 0.75420. 0067.. .«

20]9;g/kg BT

.0, 8400, 007

0.7530. 0061

0.7450.007 .

tue oWy

. ~!< represent(s the average value ‘ob

pned from 8 samples o

Magnesmm concentratlon (/ of ash) of wvarios bones samples m rats

Table 7. . w}uch were
m;ected mtraperxoneally by vanous doses of \IaF for 5th to 35th day after blrth and
2 were fed by hon- fluorlde carlogemc diet IOI‘ 36th to bath day afte1 bll’th )
[SRT P SRR I
A‘dm%‘éig@m{i Wiy :Sex “EDiaphyses ! Metaphyses Epiphyses® ¥
[ PR T B R R TR T E i
" Non-Fluoridé M 0.571-0. 0058 0. 595 0. 0048 0.5590. 0047
F (5880, 0053 0. 597 +0.0051 0.578£0:0043
2mg/kg M 0.602:0. 0048 10,6110, 0045 0.585£0. 0041
F 0.609:0. 0049 0. 59740, 0043 0. 5620. 0042
10me/Kg M ©0.58540077 -0.'624 40,0059 - 0.58540. 0057
F 0. 598-0. 0051 0. 60240, 0053 3.:594£0. 0051
cOmg/kg, .« - M 0.61940.0057 ... 0.59040. 0075 0.‘5861—0. 0046
F 0 0

0.619240.0049

. 62040. 0087

-590:£0. 0045

i' 1ep1esems the average value obtamed from 8 samples

Table 8 ,The ratio of Magnesium concentratmn (/ of ash) of vanous bones between adult rats
fed with non-fluoride-cariogenic diet for 36th to 135th after admlmstra‘mon of various
doses of NaF for 5th to 35th day and 'weanling rats fed with normal diet and injected by

... .varipug .doses of NaF for 5th to 35th day after birth,
Administered ) TS ;
dose during Sex Diaphyses Metaphyses Epiphyses
5th -to 35th -day ‘ , ’ S
Non-Fluoride M a4 9%) 86(%) 74(%)
R F 87 86 T
2mg/kg M 74 70 L T2
: F 75 69 L B9
10mg/kg M 78 76 78
F 80~ R 79
7?;Omg/kg M 82 BTV & 79
F 82 74 80
w Mg content$ on 135th day ‘after birth" x100
- Mg;conytents on 35th day after birth
: 308 é ] & W(&”B'%Cﬂ ?&UP 1055 T B FEREEe . o] oA k) BREZR 9 Rmkislt Bl ket
Y= Table 5¢f et ' o Fedd B 9% etk =W BB &
i FIRIES BPEE Bkl A 25 el A & WS Hirstsl Metaphysesst 3~15% %éf@nﬂ He
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Table 99 4] wizwlsl zbo] ARt Hsle] 2mg 2
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Table 9. Ca/P ratio of various bones in rats administered by various doses of NaF for 5th to 25th
day after birth.
Admégisitered Diaphyses Metaphyses Epiphyses
* *
Non-Fluoride 1.90%0. 02 1.9170. 018 1.91%0. 091
2mg/kg 2.01::0.036 2.02::C. 024 1.940. 041
10mg/kg 1.99-£0. 021 1.9740.023 1.980. 035
20mg/kg 1.870.019 1.8540.02 1.90:40.037

% represents the average value obtained from 10 to 12 samples

Table 10. Zinc concentration (ppm of ash) in various bones of rats administered by various doses
of NaF for 5th to 35th day after birth.

Admglé:éered 1 Diaphyses Metaphyses Epiphyses
Non-Fluoride l 7384:28.5 786 426. 6 766-£34. 3
2mg/kg 451-13.5 5904-24.7 577+22.4
10mg/kg 502+22.3 569421.3 617+17.0
20mg/kg 488+8.9 7124+12.3 641+£19.5

% represemts the average value obtained from 10 to 12 samples

Table 11. The body weight gain in rats, which were administered by various doses of NaF for
5th to 35th day after birth.

Administered 5th 10th 15th 20th 25th 30th 35th

se
Non-Fluoride 13.5420.22] 6.9:£0.92 | 39.1+1.29 | 60.2:£1.72 | 80.2:£3.20 | 103.54.47 137.7%4.32
10mg/kg 22.542.23 | 32.8:22.31 | 46.9:+3.45 | 70.142.52 | 101.65.16] 138.1£5.89
20mg/kg 20.9+0.17 | 27.74+1.18 | 48.5+1.45 | 71.7-1.48 | 101.7-2.94] 126.0%1.75
Y=gram
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Table 12.
various duration.

The mortality of rats, which were injected intraperitoneally by 20mg/kg of - NaF for

Administered

oth to z0th

1s5th to soth 5th' to s5th™”

Duration (15 days) (20days) (30days)
No. of total animals injected 136 59 .. . 84
No. of dead animals till the end of B O
experiment 69 | 36 o 56
% Mortality 519 . 61% 679
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Fig. 1. The Body weight gain in rats, which

were administered by various doses of
NaF for 5 th to 35 th day after birth
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« Abstraet™

The effect of systemically admin |
istered fluoride during tooth calcifi-
cation on the concentration of seve-
ral trace eloments i hard tissues of

rats ' |

The weanling rats, which molars almost comp-~
lete it’s calcification, have been used most often
as the experimental animals for anticariogenic
On the other hand,
administered from the beginning of tooth calcifi-

agents. fluoride has been
cation in clinical experiments.

In order to observe the effect of systemically
administered fluoride during tooth development on
the contents of several trace elements and reten-
tion rate of fluoride in the hard tissues, 2mg,
10mg, and 20mg/kg of NaF were injected intrap-
eritoneally for various duration till 35th day after
birth.

Half of above experimental animals were sacri-
ficed and remaining half of those were saved for
the retention experiment during 36th to 135th day
after birth. ’

The results were as follow:

1) The fluoride uptake by enamel and dentin was

2)

3

4)

5)

6)

7

determined by 3he state of the tooth calcifica-
tion at the time of fluoride administration.

The Mg contents of enamel and dentin were
increased in fluoride administered groups. The
carbonate contents of enamel and dentin were
decreased in 2mg of NaF administered groups
but

groups. On the other hand, Ca/P ratio had the

increased in 20mg of NaF administered
reverse situation to the carbonate contents.
The metaphyses showed the highest contents
of F. among the bones observed

The bones of 20mg of NaF administered groups
were saturated with fluoride earlier than those
of 2mg groups.

The retention rate of fluoride in bones was as
fo]lo‘w. Metaphyses: 5% Epiphyses and Diaph-
yses: 20%~30%

Mg contents in bones were increased in 2mg
group but decreased in 20mg groups and the
aged groups. '

Zn contents of the bones were decreased in all
the fluoride administered groups.

Twenty mg/kg of NaF administered groups
for 15th to 35th day and for 5th to 35th day
after birth showed the mortality of 61% and
67%. :

— 223 —





