CH8tAOF X[ 2Bt S(Xf : Vol. 24, No. 1, 1997

SCUX|ZH0| 20 X2 MFOIM|ZE2)

x
MZEHdol| DjX|= &0 Zheh o7

AFheka A Hoer 2ol et
0|S3 - 0jZ3

r Abstract

EFFECTS OF FLUORIDE MOUTHRINSE ON CELL ACTIVITY OF GINGIVAL
FIBROBLASTS OF CHILDREN

Dong-Hyun Lee, D.D.S., Kwang-Hee Lee, D.D.S., M.S.D., Ph. D.

Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

The use of fluoride is one of the most effective methods for caries prevention.

Fluoridation of public water supply has been recognized, for many years, as an effective
way to reduce dental caries. The fluoride supplement has been recommended when the
natural fluoride was unavailable or below the optimal range. However the mechanism of
caries prevention by fluoride has not yet been clarified and it is well known that an overdose
of fluoride results inacute and chronic toxicity, especially dental fluorosis. Fluoride mouthri-
nsing solution is widely used in dentistry due to its effectiveness in carrying anticariogenic
action. Understanding the effects of fluoride mouthrinsing solution on human gingival fibrob-
lasts will provide the safety rationale for its use during the caries preventive therapy.

The purpose of this study was to evaluate the cytotoxic effect of fluoride mouthrinsing
solution on the human gingival fibroblast in vitro. The human gingival fibroblasts were
cultured from healthy gingiva on the extracted deciduous teeth of children.

Cells were inoculated into a 24-well plate with 1X10* cells/well of medium at 37C, 100 %
humidity, 5% CO: incubator for 24 hours. And the cells were counted by using the hemocyto-
meter at each designed study. Human gingival fibroblasts were cultured in growth medium
after one minute application range of 0.02%-0.2% NaF solution and 0.1% SnF: solution.
The cells used in this study were between fifth to eighth passage number. The cell morpho-
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(p<0.05).

in the oral fluid.

logy was examined by inverted microscope and cell proliferation was measured by incorpora-
ting [*H]-thymidine into DNA. DNA synthesis by human gingival fibroblasts was assessed
by [*H]-thymidine uptake assays while the cell activity was measured by MTT assay.

Each concentrated fluoride mouthrinsing solution was estimated for its biocompatability
with fibroblasts by the tissue culture technique.

The results of this study were as follows :

1. It was observed that at 0.05%, 0.2% NaF mouthrinsing solution the cytoplasmic proces-
ses became globular. When 0.1% SnF. mouthrinsing solution was applied, the cytoplas-
mic process and cell morphology were disappeared.

2. DNA synthetic activity was reduced regardless of the concentration of the fluoride
mouthrinsing solution. However, the result is statistically insignificant except 0.1%
SnF. mouthrinsing solution(p<(0.05).

3. Our results indicate that 0.02%, 0.05% concentrations of NaF mouthrinsing solution
caused minimal cytotoxicity. But 0.2% NaF and 0.1% SnF: concentration were a signifi-
cant difference between the cell activity in the experimental group and control group

4. After appling 0.05% & 0.02% NaF fluoride mouthrinsing solution, cell activity was
restored to the control groups level according to incubating time.

The results suggest that direct exposure to fluoride solution inhibits gingival fibroblast
activity. Therefore, for the most effective use of fluoride use, lowering the concentration
of fluoride mouthrinsing is advisable because it maintains biocompatability and free ion
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AL Jomp, FEF B3l 94 ¥e
Aol Me EAEAFAEl AT 20-50
% AottAdyane AN UL AF
T8 BAE W Ae8 § Qe dhgolue,
EALRAYX s dutEoz 7 714 519
EAagdol Ag=HEd 02% EBIUEF
(NaF)& 4Fdol i AN Agol AL
31, 0.05% EIEFS i shay %
gl ARg-gch el 0.02% EIVEFS
7ol 5 ¥, 01% E3H(SnF) & &Fo
W FAste WHoE AREEHT I,

AEHoZ AME3le= B4 Elzge
o me} xote} Fx A9 gL A9
e 542 283, 2488 JAstn
ATEFY A4 G EMFES FAaANY
AoQoAX {83 F-guAoln HYFAA F
B2eAE3 22 QA &5 F9A7gn
Hixo] lrpe,

AZGHE o] 83 JAFFAHE HAksh=
S Ao 2ol & o] &8k MTT colorimeter
assayt MEAEI F4 F3E 98 Ny
ATh. ©] assayS AL Y= MTTO
Q& tetrazolium o] /33t E mitochondria
o] £A3l= dehydrogenase®] )3 35 o]
Hj &34 e] e MTT formazan productZ
A3 . MTTeE Mo wWiAxs
ELISA readerg ©]83td ZAAA FF=E
Z3steq Axe U BAHZE & F SU=e
o s AP A AR FAHL 3
Zbsted Bol AMHE Jow, BAYAE
A3t AY HEFehe Aoty A& zHoZHH
AEejddel 718 o] ARRHE AfolME
(H A wjoFo] LoldtiL Rz i Al
EEES 3 AAxFY VAFHEE Y
ZA 9 FF&E T8 WAl AE e 2
AT AFOINE) E wiFste] Baoka] A<l
0.2%, 0.05%, 002% NaF%0.1% SnF.Z W
FRAZRI 1E FHEF 1,2,397F wigsto
AEFefe] ¥3l, DNA 430 mixles F&9
H7}9} MTT assay®} ELISA readerE o] &3t
AEJANEE ZA3IY.
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ALEHIESE Q14 o]
a9 FeAERSG PR P4BY B B
B del gEA g ool ¥ ATE B
FA A AL AFHE ooy Ba
FAgAo] WIS ool X AfolA
zol WY FBL AZVYE o8 AAH

Ho= 3Fkoj, ol
of o]

I1FE
oA T

$HE AARE ol
I, HPxE 2 gy
1. eITRE

1) X2 HFOIM=ES] it

9 AR ARG 2 A& GFo] gl
A7) BHSE FAE FXEH XS
AA AT LA xote} x2-& HBSS(H
6136, Hank’s Balance Salt Solution., Gibco
Co., USA)7} FAUE 15ml tubedl] 2o] 33
AFste] 2E AL AAGFIY. "FA G A
22 10% $-Ejo}8 3 (FBS. Fetal Bovine Se-
rum, Gibco Co., USA) 3 10% & # (Penicil-
lin G 10000pg/ml, streptomycin 25ug/ml, am-
photericin B 2%, Gibco Co., USA)7} 1%
FE2 X¥¥ -MEM(minimal Essential Me-
dium, Gibco co., USA) 2.2 33] A& 3t|ct.
ALeZAE AAZT 3 AFFo] Eojgle
L2AE AXHA Y= & F3AA o Imm®
2 AlE st 60mm A EefFE H A (Nunc Co.,
USA) ol 5-622+& XA AFd e
Z22e 239 IR WP & B
A EE FARHA & HES F pipette S
o] &3t z} Wi FHAIG 2mle] MY L FY
8ted 2087 37C, 5% CO. HE 100% Bl %7
(Bantex 1820IR, SHEL - LAB, USA)®lA
MEFPAl 224 RAHEE P %,
2 WLFHAT 3mlY 10% Sejol¥HH 1%
FAAE AH7M -MEME 718t 9@ AxE
%ol 42 d7ix 394 7Ho g wjgRE
A3

397 Wi T vk Al e vl Al A
3}aL Hank'’s Balance Salt Solution(HBSS, Gi-



beo Co,, USA) 2.2 23] A& &t B3t5]z] oreo
AEE AASED. B8 AT ¥alg 93
HBSSE A A% ¥ 0.25% trypsin/EDTA(10X,
Gibco., USA) & WFHAI G 2mi¥ W1, 387t
clean bench’dell X3 & wjkyg o] Eatg
AEE FPA7T 93g o839 15ml ¢
AE] AEB2E $AA 1,200rpm S Z 10
0 433 43F A34L A
HBSSE 7}3ted AlHF Vortex mixer2 EF
AH3I A 1200rpm o2 1087 923
o oA AEAE AAST o MEME H7}
8] Vortex mixer2 &3l AT Gl
%HEo] 60mm Ml FHAIo) E33tQc), uokey
< A XY FET F40] Bats) vl wrtx)
239 F2 2 PP, EF 0L 1:3
WA 1: 4233 53 AuiFd 2o Ago}
AEE B Ago) o] &3yt

2) ELUXEY FH|

E3JVEF(NaF), E34(SnF,) powders
AAAER AZsta, YHPHE4E o)l 43ty
2%, 05%, 02% NaF¢ 1% SnF,o ®52
1089} stock solutiong THEo] A& o)L
St AEAEFE 3Yete BAPq g2
A, 43 59 AR HeR gt}
ANE EAgxgde Egddal 479 B
Batgon, E3He 43 A 345y
ol 52 grE g2ujgutos ¥}
Aot A" BAgxEde ¥ filt-
rationdtd AHE-SFGTH AdfolA Eo] AL A
e Wie £33t Zztel ¥27102%, 0.
05%, 0.02% NaF$} 0.1% SnF./t Hx2 &
ad.
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1) TEISH0|EE 0|28 MEHENS] D&t

2+ Ageol kA 24-well platedl] A 57} 5%
10707t F =8 23317) 9438}, trypan - blue &
B4 ¥ hemocytometerdll 4 =€&En 7
BAX ME FE Hoj Rio] gle= 23
i 197 v HAABAT. gz Zo A
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gaE, H¥TLE 02%, 005%, 0.02%
NaF$} 01%SnF, 5 =& 2 welldl 137 7131
% HBSSZ 23] 433§ T ujorale slaled 3
U7t v

B FF o] & 2z FEY FEEE FFT U
=@ @n| 7 (IMT2-21, Olympus, Japan)< ©]
&3t AE9 e g FFIA.

2) DNA ol gjxl= d&

)& Aol e 24-well platedl] A ES7}
5X10°707F =8 53t 2aks 98 197
v FetAct. WIS ddTd= 02%, 0.05%,
0.02% NaF¢} 0.1% SnF.E, dZzTde A
AEFE 2 welldl 1% 719 ¥ HBSS=E 23]
AHg F o SA g 7Hete] FefAstE Rol=
24AHE 9 FE 3 E-& Hol= 72A177HA] wj
Fehrh. wiFAITE v 2RI Aol wiA|E
AA3  5uCi/mle)  [*H}-thymidine(Amer-
sham, Australia Pty Ltd., Australia)¢] d7}€
A& Zhste] 2412 o Witk widE
Hj ¥l ZAAHA MH AL cold PBS(Pho-
sphate Buffered Solution)2 33] A3 %
cold 5% TCA(Trichloracetic acid) & 23] A
gk, 233 MAHA] TCAHZIE HEE 2
Astr] 93 1057 ZHE AAR. M-
Ao EE 0.1% NaOH/ 0.1% SDSE 5001
A7}k scintillation vialol] BobA HWALA &
AEZ liquid scintillation counter(LS 5000.
Beckman, USA)E ©|&3ta Hri3lit.

AEL 7 Fuit} 4R Aty on, b
Agnitt & A 2T 2T HESE
A=

3) MEEMT HAl

5-83] ATl FE 22 HfolHEE 025%
trypsin/EDTAE ®ojujo] trypan blueZ G4}
% hemocytometer2 AX FE Ao] 24-well
plate®] 7} well F 1X10'2) A ¥7} HAHEES
EFstal AEE] AT & J=F 193 37
T, 5% CO:, 100% Fx9 vikriolA wj
At wiRE ATl 02%, 005%, 0.02
% NaF$} 0.1% SnF,E, dzFde Aadg



TE 7t welloll 1 713 3 HBSSZ 23] 43 3
T g S vtete 24, 48, 7247 HiQ}F:
A ge AXEE AASY] A3 WA=
A AL AHZE a-MEM 1ml& 2+2He) welloll
A7bstAnh. o]ofAM 24-well plate] u}Eo]
F-2o] Qe ¢S golry] g3l A4 g
F2 &3 MTT(3-(4, 5-dimethythiazol-yD) -
2,5-dipenyl tetrazolium bromide ; No. M21
28, Sigma Co., USA)E #H7I3td A€ for-
mazan 23S €3 A7) ¥ 96 well plate FO.2
#4ch. Plate® & &E ¥ ELISA analysisZ
FAEE %A A8 7 Fuit 49
F2 Algsigon, v dguict RE H¥
27 g 2L dxTy 9ELs A
3t

*AEBEE(%)=

AYT welld FFE
2T welld F3%

4) EAEN

Zy 59}l kA 7] mWE DNAYA, AlE
4z FHoad TFUAE 73 oj59
BAEE fFode dYEAEMR(ANOVA)
I Duncan’s multiple range testE ©]-§-3}
A A8

. AR
1. TRIN0IZE oIS MEE BE

[e]

ik 194 XS HARotaEy FHE =9
dujFoez #FS A 002% NaF =9
U LAE I T WETHE FAHQ
Wrdo AxYe € AXEVE BY, 005

0T ©

% NaF 559 4x897 02% NaF ¥

FRLAE 7HE FAAe izl vd 5
=013 Heje} HEHA HNEEVY 24S
2o

vi ok 3A A& 0.02%, 0.05% NaF 59
FA LY HFH] FHe o} AEEVE B
Fem, 02% NaF FE9 4848 718
T2 AEEVES BEAQA 248 BT

01% SnF, 59| X L&HE 713 ZoA=
HiFAI T BAIQlO] 52 Hel NEEV]
AN O i‘}it}

g

2. DNA Etdol o|xj= dgt

izl vl8) 0.02%, 0.05% E%2 NaF
%z gH BLTFS DNA 49 ZAE Hol
29 BAgH o2 fodtAe FRI(p>0.
05), 02% &% NaF %A &4& 713 ol
A= DNA 349 3718 Rol At fol8ix| =
23k} (p>0.05) (Table 1).

01% X9 SnF, YXE&HL 713 FoiA
2T NaF FAE&9E 713k 7o b8 §
Aoz fold 59 DNA #4439 24 E

Table 1. Effects of fluoride mouthrinsing solution for one minute application on DNA Syn-
thesis of cultured human gingival fibroblast (Mean% + SD.) (n=4)

Group Day 1st Day ; 3rd Day
Control 100.00 + 13.69 100.00 + 10.34
0.02% NaF 90.99 + 391 9233 + 7.74
0.05% NaF 8866 + 13.77 9758 + 12.88
0.2% NaF 10761 + 2352 9111 + 1251
0.1% SnF. 55.22 + 457* 3410 = 4.92*

* ! Significantly different from control(p<(0.05)
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HRAG(p<0.05).

0.02%, 0.05% &% NaF %x&-9L 718
Toll ¥ 19 A B o} vk 32 o] DNA #H4 o]
S7HEE AEE R9oY 02% E%9 NaF
FALAE 7H3 F vk 3UA Y] DNA &
ol Z&HAY. 01% F=9 SpF, %x&
AE 74 F& wlek 19 o] DNA §Ado] 7t
2H AT vl 38AAE 01% 559 SpF,
FAGAto]l dzTel WEH g3 Sz
DNA 34 #ZF4E BRI (p<0.05).

B8 B4 59 005% NaFet 0.1% SnF,
FALNE v WS, vk 1Y% DNA FAHe
88.66+ 13.693% 5522+ 4.57= 0.1% SnF, %3
Eo] fojahA vgron, wek 3Am| o= 97,
58+ 12.88% 34.10+4.92% 0.1% SnF, %X &
Ho] FoJ3tA WeH(Fig. 1).

3. MTT assay

g 194 0.02% FE9) NaF %x])-g8S
7V Aee iz v Axg4xst 7
REFFAT FARH O {7 FFEL ofY
Ao (p>0.05), 0.05%, 02% F% NaF
FAEAe 7t TAME dz2T HE H
A% F&E] MEEAE 24E BJH(Table
2).

Zt %9 NaF FA&4E 713k A9 wid
29 XS AARA, v 3G R o)
02% ¥x9 NaF FA&d4L& Afstaie o
ZT T AXBAEEY 8-S BT Y
34A ] NaF ¥A&HE& 7H & =0l
B FA 5 XBAE T 3E-S Holl} 0.2%
%9 NaF ¥R &4 73] gz v

120
100 - ]
80 - . B Control
0 0.02%NaF
60 A B 0.05%NaF
000.2% NaF
40 +— W0.1% SnF,
20 -
0 .
1 Day 3 Day

Fig.1 Effects of fluoride mouthrinsing solution for one minute application on DNA Synthesis

of cultured human gingival fibroblast

Table 2. Effects of fluoride mouthrinsing solution for one minute application on cell activi-
ties of cultured human gingival fibroblast (Mean% + SD. (n=4)

Group Day 1st Day 2rd Day 3rd Day
Control 100.00 + 1.57 100.00 + 5.37 100.00 + 1.16
0.02% NaF 95.07 + 3.23 89.06 + 13.58 84.36 + 11.46
0.05% NaF 8310 + 7.59* 68.91 + 6.97* 90.09 + 3.14
0.2% NaF 79.80 + 11.06* 56.64 + 521* 67.48 + 10.45*
0.1% SnF, 1410 + 1.48** 785+ 883** 337+ 0.21*

* * Significantly different from control(p<{0.05)
* * Significantly different from NaF mouthrinsing solution(p<(0.05)
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F93HA ¥ AEEHEE JEPATH(p<0.
05).

01% &% SnF, ¥*]-&H4-L 2T NaF
Fx)-gHol w3 wjFr|zel] Aol T
o 2o AEZHNEE HHI(p<0.05),
vk kel wel AEZAETE FdY. S o
F7iztol wEl MEZAQ 3EE Ho|A
kch(Fig.2).

H)2=% BA¥EQ 005% NaF $x847
0.1% SnF, Y845 vustd, wig 195
AEGAHEE 8310+ 75900 14.10+ 1482 0.1
% SnF, 424 AXFAHAErL FsiA
oo ol (p<0.05), WiF 3EA = 90.09+ 3.
14th 337+ 0212 §A3] 0.1% SnF. ¥
o] FoF AXTFAHE ZA2E EHAHp<O.

72

05) (Fig.3).

B3 B4E 43 005% NaF(225 ppm
Fluoride) 9 0.1% SnF»(243 ppm Fluoride) &
v wslH (table 3), AMES FeHE 0.05%
NaFZ2 vk 194 Fejrt S2on ey Wi
3R E AAAN W5y P AXEVNE
Bol W] 0.1% SnF.2S AXE7I7F &4
931 52 FHE Holn wig 3R Al
Eyele] HEL Holx AUt EALHY
DNAZA Wid 9L ZABEHE 005%
NaF#-& % 195 88.66+ 13.77, Bl % 34U
97.58+ 12.882 HjFAZtel wet AEZFH o]
doju} =T FF¢ DNATAHEE EFh
0.1% SnF.& wl<k717kel whak 52,22+ 4.75(H)
ok 19), 34.10+4.92(¥1%) 3Y)=E txT

1001
90 1
80 A
70 A
60 A
50 A
40 A
30 A
20 A
10 A
04

1 Day

2 Day

W Control
00.02%NaF
B0.05%NaF
00.2%NaF
®0.1%5nF,

ERRR T W R

722

3 Day

Fig. 2. Effects of fluoride mouthrinsing solution for one minute application on cell activities

of cultured human gingival fibroblast

100 ~
90 ~
80 -

70 A
60 -
50

B Control

40 A
30 A
20 1
10 1
0_

DNA
Syn{1D)

DNA
Syn[ D]

00.5% NaF
m0.1% SnkF.

MTT
assay( 1D]

MIT
assay|{ D)

Fig. 3. Comparison of 0.05% NaF with 0.1% SnF. Mouthrinsing solution
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Table 3. Comparison of 0.05% NaF with 0.1% SnF. Mouthrinsing solution

C
oncent Control 0.05% NaF 0.1% SnF,
Item
A EZ ) A4A9] wEy o7t BN H) T gy €2
(k1) g @ AEEY) L AGHA AEEV]| AEE7]9 24
AEHE A3 Wy A3 w3y S gy 2
(vl ¥3d) He) @ A EEY) o) 2 A EEY) AEXE7Y 24
DNAZH
X : R . + 4.
(w3190 100.00 + 13.69 88.66 + 13.77 5522 + 457
DNARHA
R . . R + 4.
(o330 100.00 + 10.34 9758 + 12.88 3410 + 492
MTT assay
(319) 100.00 + 157 8310 + 7.59 1410 + 148
MTT assay
(wer32) 100.00 + 1.16 9009 + 3.14 337 + 021
H3] §o% ZAE Bgon AEE2o) o AEE Y3t X9 sHote) 30 AR
FojA) 2] &ttt MTT assayE o] 43 A X shitolrt,  o]#dk Xolg-2Fo] AoldAE
AT HrlolA ok 1959 83.10+ 7.59, Al vlg) AN 1, APET} w
¥ 3YA Y= 90.09+ 3148 W] B]&F 21 $8 Jox o-2AFo] A dojun
2 BAHAEE Holx|w vjokr|7te] wal A ol #A9 F|FHTHA EAolx o}F
X5 IEL Hojxm, 01% SnF.Te SRR AE o Aol v)dtd FTHYA
Bl 1Y A 14.10+ 448, W< 3 Ao &= 3.37+ B e o] FF37] wio|ty, ge sz
0218 ¥jYg7)Ztel BAQe]l F3% 39 A 50| A & X215 gl ouba
TEEE 222 BYH(p<0.05). F BEAE o838 dye] /g avtHe A
o4 Ao BEAIFEL o] &3 B o2 GEAJTY. Bho oo g o
FA LA T3 FEE Y wg XL A T4 SEFY BAFEI 5 XG4
FrotdXo] HEFPLS W, ¥ FrH B2 2|o}g-2] WA Fo] Grj= Alale] B o)
FEAAM MEZEHE A2 B v 3 A9 FAEY, BEALARAY, AETS
dAol= 0.2% NaFs} 0.1% SnF2E& A|jstn E3 58 53 AdHzT g, BAFgES
ZLE Azt #AQle] WRT FF9 ME o|-g3l X|o}-AFS okt thEFHQ 4

$HES BBk 01% SnFE W 19,
29, 3YANE WEF $29 ATBHEE
BuaA 23k

22t
=

,0

v,

| D

OF

AA L ool B
7T Qe AoksAFe
a9, 872 3 Ads) sk

Bol 9% A4 AP@goz ANAF0
1@0] EEEREMENEEEEEREED

7

29 gl ule}
o‘%.*ﬂ_g. \19

mn‘.
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e 83 (water fluoridation) & B4

o} 2 (fluoride mouthrinsing) o128tz &
2= O]q_&ll*ls)
AA .

v 52] Dean”o] 93]

A7F X o2 of Ho]]

o

4 o

=557HY 1ppm &
718 A3ttt Bk
o}zl 1945 ©]= ]AIZFE Grand RapidA] o) A
FEE9 1ppme E4E H71EtY 50-60%
Aope-AF FAAFRE Bolow, 1F u)=s}
AT BE ZAI A AFESFEEE A3Eta
o FUoMe FHEAAGY dstow
3 A1(1981), HFA1(1982), FHHAI(1994)



oA AlH A
B3 HA &
EAESA,
&3 o]F
125 20-50% AoFAZ o
HEhgadokxHo) EJ,].xqo]r;} 135)
i%%*%hlmoﬂ AR g*a} z2433
AR Tt 2
NaF<l 7-%-l, 0.2% (900ppm)e LFYel
A X3k 0.05% (225ppm) = Mol A
FA8h 0.02% (100ppm) &= 3FFol] T kx|
st WHog AM3Ela, SnFE 0.1% (243
ppm) & 3Ho] W A stm, APFO A4
0.02% (200ppm) & 3}Fo] 3 U 3}E=F0

E'_l.
AErxe B4

2

2 Alg e, a
B4 (fluorine) & Eaf FA 3L3o &=z
AZM AAAANME dEo 8 EASR =

o}_Tf_ g AA9) 3HEE(fluoride) & o] Fo
EAs, B4 ofAEe Xolgt Fx3

e Z&-S AYslie 45 A2 43
Bae w2 g ALR8e oAsn
AZFL PV 7 EHAES AR
ALl A F-8-8 33 1A o] 1 H ol A
283 2o BA BEE FHAITGR
B3 oy, Bae) geazxgo Waa
o WadsTh WMEAY Hes 37, 27)
WA S5 A%, uAE %/‘é%i},
Aot e T T deAJYG H
Margolis5* il IILE_IE B3 2o ©xuro)
U sERTE Arsdxas dkeae) 23}
Eo] Fgo] 71
A F st i

TEE, F%,

EARG | g gkl
bl 71 a9-A o)
AE ﬁt;dz%c)g HL‘E’_ A}%.Q}L
E3tet BagqgXYHolet € &
Bibby and Van Kesteren®, 5
47 7AW AT diAreE A 1)
e AFdA §7FE&H}E, Van Loveren®,
Brown™, o]¥%ol &) EAUHont Ba

o FrEX o8 ol Aeue) g7

16)

ot B
e

RLN

o

4 Mg & (% o o
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&5l tg 2urt ok

EAgAEAd A AFE AR,
Carls7e o3 E3tach, B3l Gx49
Tl BsiAe] EsiavEo g7 anst
AR, Eavhe e FROA FA
gttt sttt o ade Baoleun
FA ol Adygta 3kl

Sweiterman® ol 231 B3lAithe oo
AA &3t E3e o2oA H-&31H,
NaF= AddlA 3, =233 Wit ¢l
AL, SnFy= A9 A& uhs Holx A%,
5 F4e gl, U= gled Busy

o P XEeHEE BEAol2HT FAo
29 FFAE Histgeh. Lab®e] s
EIUEF FAEES 23D r A
BHEFY] FFE HoXR zAgHorE
W S BHuF

AP 13 Bol AgHE AEE
AfOHAEA o ATE vmA viefo] &
oleti ¥AT el AELLL o3 2

Azdel NAYHE M 2He) F5 &
52 WsAslE 44e 21 Jonz AX
woFel FEAA ol&HT AP, oleie
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