A SE Asheh st sopa)se mA

3 & %

Zedo| viepytet,

sebmDe}l 24 P ool Aokt B3k 2 F9z
A o] A3|3koll AAS= AL o]u] ofe] AT
ol 4 Btad ek,

Mellanby (1929)*®, Becks 5 (1931)® Harrison
(1966} % Steenbock®® 5-& ®E}=lD A3
Alell Zgral qlo] w)g& Hspsl7l AR A A

S ofrdlg o, Omdahl (1971)%" 5-& 2k
(ofl, strontium)& A}&3le] F-7|AefALE whal s}
22 4], Erdheim(1914), Robinson (1978)?" & A&
s 2] H4E waldld TEHE doA
e ZehsE A obHslel Wbl o Fatgict,

Becks? 52 Ay TRyl 4 22T £FT
(Trabecular bone)o] 2 FZTZAE =4, 2|
ofo] AJe]H o|go W& EE4L Az ZAo}t
Az 25474 #A3LYel. Weinmamn® F&
Wl Aol rachitogenic diet & Foi3twl vl &g
FA5AL glddot Az ldl AobA 4 “cal-
ciotraumatic line” o] %3313 “interglobular tex-
ture” & Velytrlar Badlge=, Gallo (1979)"
= T3kt A Aol o] Al B Ql3te F
A 5-9] W] glo] x]&xl ¥k (Spontaneous de-
ntal abscess) o] Zel|5lo] R|olr} F7] A4lsicia
shodeh. E3F Urist (1941)° & Aol 7248 o

N

5 %

27 ehg A2EE FAAA L s EAPe YA
v wlmstm 4315k} qksle] A2 Ao 484
dEZAoE 7 7HE(Callus) & 5]4-5]3 2 3L
£ Asists A g fERA0R dekw gk of
of Azke TEEE obs1 A Laf 2ot Ao}
27 535 Aol vlAE ks xAsln A4
g g AZel oo Yae iz chga 7
= BEE AYdhe cpqe] A AL Ayl 2 A
7HE Mgl wpolr}

0. d8EdzE 3wy

7t AEXEZE

AHFERE AF 2495 AF 60gm Holo o
A (albino rat) 647te] & ot~ T gle]l 4hg3hdl
2

AYFEL v2F3 4PFo2 Urged o
2T 2drbels 2F Ask widaisg, el 4
#T 409}e] ol = Steenbock 7 Black ¢] rachitogen-
ic diet No2965F Fo18l® A ot 4 Al838}oict.

(&£ 1) Steenbock-Black rachitogenic diet
No29652] T4 A&

yellow corn 76 part
gluten 23 part
sodium chloride 1 part
calcium carbonate 3 part
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(T 2) Rachitogenic diet2} A3k wjgl4}a e

15
Z1AE Fekelm P oo 1o Had
(amount /100 gm of diet)*
require- Rachitogenic Normal
ment diet diet
CHO 24.24¢ 46 g
Protein 15-21¢ 10.98 g 12¢
FAT 1.13¢g 3g
Calcium 600 mg 1,236.3 mg - 400 mg
Phosphorus 400 mg 112. 4 mg 400 mg
Vit. A 300 1.U 304 LU 300
Vit. D 100 LU - 111 1. U.
Cal 133. 3 cal 260 cal

* The Biochemist’ s Handbook, London, Spon
1961, Watt, R. K. and Merrill, A.L.; Agri-
culture Handbook No.8

Lt Madur
oluk2} & 9} rachitogenic diet& F¢33}7] #]zHgt
W2 HE wf 7 advbe} ‘Hi:fL 3ntele} AFE 57t
. | A A A shetEat dEE

S AEslgion AEx 23L% 10% T4 form-
o] A

alin &olel| 2% 59 7 (formic acid)oll 5
~ 79 FoF &3t 13 paraffine] Eesli
slotm 2] & Ao} AFO0 R 64y TR HHE ubE

L jé‘

T2 Aol “straight line" 22 T 1}

2RAelE 2 A EFAGD ABALE
FAGAS 2 s A 5

>,
Ol
3
2
1l
T
>
=

| A %o 60gmolslo
5%, 6%, 7%l 77 140.3gm, 150gm, 156

gmolgoer 85l 167.5gm o2 Erksled 1
Foll 3t 13.4gm ¢ A F57HE 292t rachi-
togenic dietE Foigl AT Add ]zl A]ef
58gm, 5ol 122gm, 6 Fol 116.3gm, 7 Foil
129.7gm, 8ol 140,3gm 02 A4 o3l w} A
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3%7bk W 2ol
Lt S0y 4

wskel w At A gek.

4 &l -2} EHEI L Zhe od¥ o] o) zqtel] H)sle]

F5-9] o & (epiphyseal cartilage)o] AlsHA 5
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B T

or

ox
2
L
o,
W i
lo
AL
ol m[o
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s
5k <= 91 9] 0 v} hematoxylin o] A 3l5
o8 433517 ztAs kaLo]ME}

Aglg e Aobde M3jgtst Al A
2lglom (Fig. 4) rachitogenic diet® Foi3t &
ME 3 A=l Aol Ao A+ interglobular dentin
(non-homogenous calcification )] SFElal] 2| &=0
(Fig. 6), o218t £22 53] W Hojef Ao}
LA ol % e Basgeh gl AolLe
T AR T 7} 3-45| 2 predentin & W FF
ol wlgle] & x{3tAl ¥lo= =4 (Fig. 4) predentin
3 A3)sksl Abopd 2] AA L EFA5el rach-
itogenic diet& Fo{8tz] 7Y Fo o|7| preden-
tinol FANA A AR shbS ojF AE B
sk o olglo (Fig.4,5) oludgl Hsle Feof7
Zbol AFE A% Alshsdx 53] 2Zuke] 71AR
ofl ‘1 o F3sAr).

 wyd

’H‘”ﬁ}-" SkArs] ) ‘i%?&-‘l‘/} detazel 547t o
ZETo wishe] vl ztAR A3 AT 4 99l
= .

4. WOLHE

cementoid £} calcified cementum-$- i}'i_ wl o} 2!
o] FAlw AT HEFA ol A F

=
grold 4= g9l o1} calcified cementum & A @ T



ol Al Zoll ®ldle] F HblE cementoidE W
ZaFel] uldle] ¥.e Ao ® uvlRo] cementoid &
42 | Al M35y} #led B AR Ao
= A ‘

_;[4 l = =)
oA glow (Fig. 7) ol FEEAL] R Q
ste Bagst A2 240 Foid dsith B3

=
ol E = of 2ol wlshe] F41E Ao ity gl
ch, (Fig. 8)
C}, Predentin =7j|et Calcified dentin =72}
TH|E
Predentin 7 Calcified dentin 2] TS measur-
ing lense & o]-&3ted A9} T-2j2)  FzhR9
ARistel YA oR ZA3gom 2 43
T2kl Anre) H42% w wshgieh

(£ 3) Predentin 5712} Calcified dentin 57 2]

)

h=3

Rl

Ja)

=
FN
rJrl
2
o
2y

s T A I A D

1 0.1258 0.2292 0.3039 0.3438

2 0.1005 0.0996 0.3294 0.3565

3 0.0592 0.0594 0.3751 0.3480

4 0.0493 0.0625 0.4333 0.3504

5 - 0.0662 0.0591 0.2261 0.4795

6 0.0230 0.0620 0.5960 0.5196

7 0.0501 0.0376 0.5330 0.5361

8 0.0328 0.0781 0.5220 0.4794

2ol A+ 22|28 predentin =zt A 3|35l 4

oA 8] F-Al 9] ulfo] Adl slzbelilol] (.1258 o)

°”EP7P &2 AFTrtl wel Aah gastd 4

3l 8 Foll= 0.03280] 9o, AjdFNAE 2k,

3039 2 0.5220072 4 @ Fe] Aol vl 3

Zobsbe G Wy, T ZHAT v

rHZ%Lou A 154 0. 2292 8 Tl 0.0781, 43

Toll A= 77 0.3438 % 0.4794% 4 = lel] 4 2

7iabel 782 okalelol 01l predentin 9} °'°} %
7b Azgb Azjell w)ste vf4 73sE Hakolgir),
dobd Aale] FAR A Tel 4 adbdon

Fold de AeE Hop 43515 2L BRoe|m

dlebulDE sE7-Fu A wlelulog FAgRL
TE Fobe] Ao} M3zt g WEFo Fa3
182 Qop

FTFH A A-8-g 7hal wlelbaiD A+ D, (calcife-
rol), Dj (activated cholesterol) & A35]o] 7tel
4| hydroxyvitamin D (25-OH-D) & 51 o] ¢}
Al Al Aol 4 35 hormonal =% circulating form
¢l 1,25 dihydroxy vitamin D (1,25 (OH}, D) 2 5
o} Abs) 44 &-& (parathyroid hormone} 3} ©] 8o}
°l o Afol) A sked B - 2] o}r) As]5)hsl

SHE

g v oo

=
F5TE 21’5“]-‘]7% qE59 A=
4 & o) % (hypophosphatemia) o] oF
F714 (ell, calcium phosph-
A= 2] R LE}. 115,29 '
1 &lol) A}-8-%l rachitogenic diet= #lEFTID
low phosphorus” 2 %
T3 Qe vl &S #3417 7] $]8F Rolu},

=
%313 “high calcium,

rachitogenic diet & F¢33} young rat ol 4 ¢]
3} interground substance 7} 43|3}5x] ¢ow
F7k AAs AEE AV Hasg ogn
2

fu
;

AL ALstng Fobld HolAm AT EsE A
oR BEAEE SRS M, o % Tel 7}
2 w2 og@o}% 8l 0 of \:]-]5]%' 8, 73—%9] low~
er extremities ] 0.2 gk ZA-Pol= TE 2
Tol A= WsldE £ ogokAgo] =& A7gt

717kel] wel A clZch® old rat el young rat
ol A," FFF o Ak ATl W Aol 4 AlshA A
3hrb ebsbeban ghe} @

TF 45 Alskelz] $13ked Lamm(1958)" -2 df
AFA) A} Rboll = AT o] Trlmbo] wWolxl A&
0] 83} 3, Robinson (1978)*" & -4 -2-%F (Osteo-
id seams)$] F7 7} B8 7S o) 85t E
Aol 4= Eggnats®? Becksg Vsl #ro] hz]F¢]
Aokl 4 T3k A2 AN o] LA] &
TAH S Ag vk AR 4pgagdel,

‘Katehburian (1977)% & &, #bopal w3

=] [=8
ol edZu 22 4 (collagen) & T8

a

5—}4 o



[ A o] M35l #7] 89 intercollagenous regionZ-
Abzbar o] AlAslo] AR}
A& ZF 4 F (Osteoblast )
Fgke- ulz| fone F7|

3 (Osteomatrix)-& 3 45w Z4rz) gle] Yo
2 H3is}st 52 5k A 545k (weight-bear -
ing) 8} 2 # (stress)oll =z} remodeling ol %]z &
ghola ghef,

“matrix vesicle”el}

=
4l
i skl TF g
!

o°l
n’. FU

o] #FAE (activity) &

& w2 wletbul D, parathromone ¥ calcito-
nin 2| 9d3F-% kol Oliver (1972)® + wjelalD o}

Hzo g AL
240 ¥F e TRAZA dxge) wAAL
k)

afele, 43|89} FFAE Al s Yoy|mE

Ae A A7k d1%ch. Ramussen?® Farm-

er” 52 uleluiDel ¥ ZF 07 osteoid bordert &

45z B3l AlS AAsln g 22T ool W

Huje, A F2A o] A olubg ubo} Aldle wief
| slof z|3-ab

M

deb, ¥ AR AzFe FFEALR A
AHglo] AYRALE 2T 230} 2H45 AP 8T
ol 2]~ F3b z1Z2] predentin o] FTE = A7
o] viepulel,

Mellanby,'* Gigliotti,” Gottlieb® % Becks®
52 —?—_'T—_uzl,qoﬂ u'jawg A
asia) o] L“?]“’}":}'_L. 39 OD% Eggnats,® Sarnats”’
Eliot* & fobs} ojzl4| 2] wetalD A3

T2 g FARAE okvlgleln 3]'931"4
Mackay!® &-& 4}y o] B8 Afo] A 174
8} = z]oll thinning, pitting, capping, grooving 5
ol eHY Ao R epbrlrt §}oivl, Hbwlo] Ramu-
ssen?® | Soni,*® Lobeck®, Weinmamn*' $--&
YA odgks whA k=) dldicl

BoAagly| 45 wigkA A P deht AW

X
i il T
M

451 (emamel hypopl-

ded gl widlhf A AV 3
4= oldel, Weinmann® 52 & @Ao] oJ3kg  ub
2| ‘3%5—‘& 7;!,“ Ud?—-l-z‘__}_,] 7] xlol 9‘\3“ o ,<.| o7 rjz

AzAz slstow clEug of A 2bofo sl
Heodo| oli= Lstelar st o =, Fejerskov® Gedal-
ia® S5 FR4e B4 (structural complexity,

nonhomogenous crystal distribution) &% ¥ &g
FaFg whzl ¢oferh ol EF Shah™ = w4

ol 4] e YF Aol e Aotz A AHIAE

Addereitel 4% 2educh 78e0] WAL WA

N A 22.4—27.8% /wt, T A+ 27.5— 32%/wt,
Aol o. =27} 15— 24.6% / wt, TR+ 19.6—
23.6% /wtE F7tE]y AoR wlFe] 4% izt

- 78-_.

g ehar '3}"*4 whiz) 4 B A E ol £

gaddol dasle A 245} Qe 50

w2} 3 o] secretory ameloblast ol A #-40]-%-o]

7bEle] A2 sl go] RAEEE Ry} £A
=lo} opsl®lela Atz sle}

sbobal o, wiglnl Aslel 7FAF o nlgh B2 Ao

_.Ol)ll'm.‘u

4L 2245 2o FHAe) A2y FoE

Fx A= gl 4% $97) 31552 %0 =5

FE¥Auke] FEe} ghc}, Fejerskov® £ €

W el F418h] ] A A2 enamel organ ol 1 Ky
3k

ol

o Ab7h 2hibhalul e B Abol o] FhA whwkal
vlal 892 Tumilasci®” & Z4o o3} speci-
fic activity & Z&}8hv] Atolalo] 7 on Az &
TA9 =Aelz 23 dhgie},
Fleischmann® -& Alo}z o] 72494 i]—% EE-,
ATt d3islel Z1H e ¥ o] Y
3}of predentin zone ¢] 5788 213
$oll 2 E2EE predentin o] &7}
c} #2340 Mellanby ™ 2} Harris' -2 Secondary
dentin o] & A{=] 2] kol A g7do] A A4
& ok7lEh flgle] S ulelul A A3l WP 5
o o] Alsfzlcla 8lode}. ¥ 22}E predentin o} &
7bs| 3 A3kl AtetA el AL EFASIL in-
terglobular 3}51.0m o|e{gt Wl x|EukH-9]7}
Sl Akl &Ml dEe], TNl A s}
R S

Orban™ -& Z A2 gl Alolal2 A2 Aol 4 von
Korff’s fiber 7} 3la+a Alilo] 2]3l5]e] w4
$2 5w zalelx (Odontoblast)% A7k (in-
terfibrillar) E3-& Fulslx o 7)o F7) %
A5t 4 3is} = “ﬂ"“?‘ﬂ ‘1i FriEo] 2
ol A = K214 solid mass & dAgcln 3
t}, ololl widted wjebmiDe} —r7l"a9| %2 pre-
dentin 2| 43|57t 2| od5=] 43479 f3to] 5
2] %3422 interglobular 31A] 53 24 7l7t
9% T3 4tol A (globular dentin) 2] & -2 band7}
Y A=A slela 3he] ¥ Pz A‘—‘;‘— 37“%"“
Morphogenesis 3} 4 §|§]-7} M=l R A= A%
Aaal=R Axld] wlste] AA o%% "‘r}
shglel,

Sigmund (1967)* %

[+]
o
&5 A s mPARe] AR o=}

rr
Ay
K

I Haghgiel, =3 Harris™ -2 459 we}
n‘lD_Q] tﬂ&]-?ol—oﬂ-“—:—
14121

postnatal globular dentin & of
b 3t mAYH A ol sl A4S

N
N

i



= 18bed ¥ 15 4\3} 2 26 Robmson”' 5
© DPH (Diphenylhydrantoin) . & $]4ts] 43 715
Pseudohypoparathyr01d1sm) % oks13F Axt
Aolsh B9l 2o} BasgeA BaAd A
ekt A 4A R ekuiDel o)ted A3
2 weluD FFoz FEe HEo]  oAls
Aol gobdse wmelgrh & AT 4
il 141—501 o 2Fo wldle] HAls  Aglo
Aote] =271 g,

N
ob
olN

2w Alol] Wola g Aol chsted Sonni (1967)™
« AAAolzgl 3¢t Farmer” 3-& AX4 W
o} (Cellular cementum) -& & A=} A 3]3]} 2oy

2 A3)3hyl Wobd Fo] gkolx|™ cementoid tissue
= AL dA4EER dolAA "opn Yop, B4
Holl A Wold o] Azl FAle A Qo A
3]zls] Wojalel] ul3le] cementoid tissue v F7t
= gieh,

v.g E&

40vtz] 2] W4 high calcium, low phosphorus,
1~56
el
S

vitamin D deficientql rachitogenic diet &
o Eol Fedshar zlobg} Ao}l F 4z A

g AAARE Foj3l 24vte 9

2EF Az ool e AL olelc).

1 A 313l Aiolglod

sk Molx] ¢kokel,

H Az M33le 2o

Arol Aol oigt Predentin ¢| | &o] HZ

of &3 St=qlel

3. ME FA=E AotAL Wt globular s}
= predentin 7 43|35l AotH el ZAt £
A SRS 53] ANl A Aol o] F
Bl A ETfalAQl spbow ghabs]giel

4. WMol 7L YA= H3lsirt s

27| et

-
+ W3

o] cementoid tissue 7
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- Abstract

A MICROSCOPIC STUDY OF THE EFFECTS OF EXPERIMENTAL RICKETS
ON THE DENTAL STRUCTURE OF RATS

Don Ok Choi, D.D.S., Jong Gop ‘ee,D.D.S.M.S.D.Ph.D.

Dept. of Pedodontics, College of Dentiststry Yonsei University.

Rickets is not the deposite of minerals in the skeletal tissue and the retardation of skeletal
growth in growing in growing animals,

This study was undertaken to investigate the histologic effects of experimental rickets on the
dental structure of the albino rats, and to show the relationship between the histological effects
and the pulpal disease which induced premature loss of the primary teeth.

This study was based on material obtained from 40 white rats that were placed on a rachitogenic
diet for a period 1 to 56 days after weaning (at 24 days).

In addition, a study was made of 25 litter mates, 24 to 80 days, that were fed a normal
diet,

The following results were obtained:

1. Enamel formation and calcification showed no significant changes and no hypoplasia.

2. Dentin formation and calcification was retarded and disturbed. In the experimental group,
predentin/ calcified dentin was remarkablly increased.

3. Newly formed dentin showed interglobular texture (less homogenous calcificaton) and the
predentin was significantly wider and thicker, and there was an irregular wave in the basal
portion of the rat’s incisors.

4. In cementum, Matrix formed at almost a normal rate but calcification was defective.

So cementoid tissue was increasesd,
5. The formation of the alveolar bone was at almost a normal rate but calcification was retarded.

The trabecular bone was filled with osteoid tissue and thicker than in normal groups.
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EXPLANATION OF FIGURES

Fig. 1 : Photography of the femur of the rat, 36 days of con. group.
Cartilage cells were well-arranged and the osteochondral junction was in a straight line.

The trabecular bone was well calcified. (x100, H-E stain)

Fig. 2 : Photography of the femur of the rat, 68 days of exp. group.
The long bones characteristically exhibited an increased of proliferating cartilage with
a widening of the hypertrophic cell zone, irregular penetration of the cartilage ; and
a tongue-like process of the cartilage cell invaded the bone shaft (x100. H-E stain)

Fig. 3 : Photography of the incisor(left), molar(right) of the rat, 38 days of con. group.
There was a normal calcified dentinal matrix and a straight line between the predentin
and the calcified dentin. (x100, H-E stain)

Fig. 4 : Phetography ef the incisor of the rat, 31 days of exp. group.
The dentin exhibited an increased width of the predentin zone, a thick, irregular wave,
and interglobular dentin. (x100. H-E stain)

Fig. 5 : Photography of the incisor of the rat, 38 (upper), 73(low)days of exp. group.

Reduction of the predentin in width and a lack of calcificatien. (x100, H-E stain)

Fig. @ : Phetography of the molar of the rat, ¢6 days of exp. goup.
The predentin was wider than the calcified dentin and the interglobular texture. (x400,
H-E stain)

9. 7 : Phetography of the melar apex of rat, 73 days ef exp. group.
There was ne evidence of calcification of the newly formed dental matrix, and the
predentin of the melar was wide and irregular. The alveolar bene consisted of thick

trabecular tissue filled with osteoid tissue. (x100, H-E stain)
Fig. 8 : Photography the bone marrow of the rat, con.(left) exp.(right) group.

The bone marrow in the exp. group was smaller than in the control group. and showed

deficient calcification of bene. (x400, H-E stain)






