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NATIONAL LABORATORY ANIMAL CENTRE
MAHIDOL UNIVERSITY (NLAC-MU)

25/25 BUDDHAMONTHON 4 RD., SALAYA, NAKHON PATHOM 73170, THAILAND
TEL: (662) 441-9342, 441-9698 FAX: (662) 441-9341 E-Mail: DIRECTAC@MAHIDOL.AC.TH
Aundainarootvini@ AnindnIinaasuHInA uHInoavuiiaa 2525 ouuyMENAMamo 4 Maio) Janiauasdgy 73170

NLAC-MU Project for Experimental Semvice: Orthodontic Histological Study (Protocol)

igble results. The experimental procedures involved animal

use are approved by the NLAC-M| titutional ﬁm’me (IACUC) and carried out by well-trained
scientists and animal car ervisi W and experienced researcher”.

Project Number: ES2003-01
Project Client:  Project Directog 18—8906, Fax 218-8906)
Project Title: Histologigal Chagges infIrumaty s affer Orthiods ooth Movement in Wistar Rat:

Objective: To provide asSistange in; al experimentation for histolog aluation of the test subjects.
Experimental Design: ortyzone ni ista  WE ’ _ groups, four experimental and one control. In the
control (total n = 9), ofie malé ra ges rangin ‘ 0 1 ..\‘. d were used to provide background

histological characteristi : eair] group were p erformed in the first week of the study period.
’:  Wegk-old) 8 | . in each group underwent orthodontic
: d mg/kg i.p.). Chlorinated filtered water (12 ppm)
and rat chows (Perfect Companion (i, Thailand) Were available ad libitum. Body weight and food consumption
were recorded daily three i { ,, hon;' seek Jater. Animals were maintained in an
......... ] . o the entire experimental period of two
2 # were anesthetized with pentobarbital
and,axanendpoxﬂn ed transcar ldchyde ifh1 M phosphate buffuer (pH 7.4)
continuously for 30 min. The fixed heads were removed for further histological evaluation. The care and use of
accordance with the recommendations of international

laboratory animals in £ iment were performedin': \
guidﬁ = i wﬂegf%ﬁaw Rgnqoﬂ (USA) Guide for the Care and Use of

Labomq' Animals, 1996; ‘Organization for Economic Co-operation and Development Guidance Document on the

ng\ilion, Assessment, and Use of Cl‘ical Signs as Humané&ndpoints for ExperimeMnimals Used in Safety
AR

+eN 11 e NN IVIE 8 B

Datatollection: a) body weights: initial, 3-d daily after the manipulation, and final, b) 3-d daily food consumption after the
manipulation, ¢) weekly food consumption, and d) daily general behavior.
Total Number of Animals: 41 male Wistar rats Project Duration: 28 day Service Costs: 43,514 Baht
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NANUIN 2.
Incomplete group
No Age (wks.) Band Length (mm.) Length 1 (mm.)
1 15 1 3.6034 3.5140
2 15 1 3.6027 3.4752
3 15 0 3.6091 3.6067
4 15 3.6143 3.6020
5 1 3.6177 3.5106
6 p 0 3.6199 36185
7 3.6259 3.6263
8 43,6133 3.5160
Nz

No Site d Length .1l Le gth 3 Average

1 Ctr 0 56013 3.6077 3.6034

1 Exp 1 RE 10 3.5169 3.5140

2 Cr 0 = 3.5969 3.6027

2 Exp 1 4780 3.4780 3.4752

3 Ctr 3.6091

3 Exp = 2 3.6067

4 cr | 4o 177 _@177 36143

4 Exp o 35951 | 36054 3.6054 3.6020

5 P MWL Yolo9 || 20001 fi 36177

5 Expll 1 31926 3523 | 35153 | 35106

o IR aratead grem TP

6 6 I & 036148 | laplesd 85

) Ctr 0 3.6259 36259 3.6259 3.6259

7 Exp 0 3.6263 36263 3.6263 3.6263

8 Ctr 0 3.6129 36129 3.6142 3.6133

8 Exp 1 35100 3.5202 35179 3.5160
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Complete group
No Age (wks.) Band Length (mm.) Length 1 (mm.)
1 17 1 3.6138 3.4835
2 17 3.6263 3.4269
3 17 3.6195 3.5057
4 1 3.6305 3.4201
5 3.6194 3.6128
6 3.6783 3.4519
7

No Site eng ..-.. e ngth 3 Average

1 Ctr 0 - 3.6170 3.6138

1 Exp 2 8 3.4835 3.4835

2 Ctr 0 e 3.6291 3.6263

3 Exp 1 2/ 3.4294 3.4269

3 Ctr ' 3.6195

3 Exp 3.5057

4 Ctr 0 339 3.6305

4 Exp & 3.4197 ﬁ4197 3.4210 3.4201

5 cﬁ_ 3181 ~k g q 1 36104

5 Expy) 0 3612 361 36128 Y| 36128

6, ﬁp@pﬁ AR Ad6783

6 ashod || basho ||bYa g8l




NAANUIN A.
Incomplete group (Band exist : No. 1, 2, 5, 8)

length (control side)

N Valid 4
Missing 0
Mean 3.609275
Std. Error of Mean .0037073
Median 3.608350
Mode 3.6027(a)
Std. Deviation .0074146
Variance .000
Skewness .288
Std. Error of Skewne 1.014
Kurtosis v -4.279
Std. Error of 2619
Range .0150
Minimum 3.6027
Maximum 3.6177
Sum 14.4371
a Multiple modes exist. The smaile
length1 (experimental si «j?' h
N 4
0
Mean _ 3.503950
Std. Error of M .0096479
Median 3.512300
3.4752(a)
swmu g] obl f;]\ Ny w gj 1 ‘3
Vana
Etosns 3.727
Std. Error of Kurtosis 2619
Range .0408
Minimum 3.4752
Maximum 3.5160
Sum 14.0158

a Multiple modes exist. The smallest value is shown



Statistics
Incomplete group (All : No.1-8)
length (control side)

N Valid 8
Missing 0
Mean 3.613288
Std. Error of Mean .0028369
Median 3.613800
Mode 3.6027(a)
Std. Deviation .0080240
Variance .000
Skewness .057
Std. Error of SKV 752
Kurtosis . -.762
Std. Error of Ku J 1.481
Range i 0232
Minimum 3.6027
Maximum 3.6259
Sum 28.9063
a Multiple modes exis
length1 (experimental sid€
N 8
. . 0
Mean &4 Y 3.558663
Std. Error of Me .0213106
Median 3.559000

Mod 3.4752(a)

THUH ININTNYNNT

Varianﬂ

Q i o & A
WIANDIUURTINY1AEL
9 .
Kurtosis -2.205
Std. Error of Kurtosis 1.481
Range 1511
Minimum 3.4752
Maximum 3.6263
Sum 28.4693

a Multiple modes exist. The smallest value is shown
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Correlation (Incomplete group : 1™ & 2™ time)

Descriptive Statistics
Mean Std. Deviation N
length1 3.583744 0518737 16
length2 3.586956 .0500625 16
Correlations
length1 length2
length1 Pearson
] 1 .985(**)
Correlati ,//
/// : .000
ﬁ 16
length2
1
0
g. —
2 4 16
** Correlation i nifigant at t :0. i -
Pey;
Correlation (ificomplete group -
pve S
Meangl |, Sw=Devia
length? 3.586956 — 05008 16
length3 358728152 b8 16
' @ length3
length2 Pearson

Augf

.996(**)

ﬁ%&W§W8Wﬂim

YRIAN

Fani

Sig. (2-tailed)

N

REE PRES

16 16

** Correlation is significant at the 0.01 level (2-tailed).




Correlation (Incomplete group : 1* & 3rd time)

Descriptive Statistics
Mean Std. Deviation N
length1 3.583744 .0518737 16
length3 3.587231 .0491946 16

Correlations

length1

length3

AULINENINYINT
RN TUANINAY
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Statistics
Complete group (Band exist : No. 1, 2, 3, 4, 6)
length (control side)

N Valid
Missing
[Mean
td. Error of Mean
edian
ode

Std. Deviation

\Variance
Skewness /
Std. Error of SkeV
Kurtosis

Std. Error of Ku
Range

inimum
aximum

um

0f

3.633680)
1.15148E-02,
3.626300)
3.6138]
2.57479E-02]
6.62952E-04]
1.896]

913

3.842

2.000

.0645

3.6138]
3.6783

18.1684]

N

‘Wean :.fr______“”

Std. Error of Me
[::edlan

Vananc

Kurtosis
IStd. Error of Kurtosis
Range

inimum

aximum

um

wmmwﬂmwmmm
PIRINTAUMINEIA L

5|

0f

3.457620
1.63793E-02
3.451900
3.4201

15 34141 E-03]

-1.980
2.000
.0856

3.4201

3.5057

17.2881

a Multiple modes exist. The smallest value is shown



Statistics
Complete group (All : No.1-6)
length (control side)

N Valid 6)
Missing 0
Mean 3.631300)
Std. Error of Mean 9.69835E-03]
edian 3.622900)
[:ode 3.6138
Std. Deviation 2.37560E-02
\Variance 5.64348E-04
ISkewness 2.126]
Std. Error of Skewhess .845
Kurtosis 4.769
Std. Error of Ku 1.741
Range .0645|
inimum 3.6138
Maximum 3.6783
um 21.7878
a Multiple modes exis
length1 (experimental sid
N 6)
o~ 0
Ioan W ' 3.483483
Std. Error of MeaE 2.91164E-02]
edian | ¢ 3.467700]
ode -~ u 4 3.4201
L ELUH INYNTNENN Tremieed
Variancg ¢ 5.08660E-03]
. = o
PRIALNIUUNRTINAEL
q d."Errof of<Ckew 5
Kurtosis 2.063]
Std. Error of Kurtosis 1.741
IRange 1927
inimum 3.4201
aximum 3.6128
um 20.9009

a Multiple modes exist. The smallest value is shown
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Correlation (Complete group : 1% & 2™ time)
Descriptive Statistics

Mean Std. Deviation N
LENGTH1 3.555867 9.21039E-02 12
LENGTH2 3.558217 9.20927E-02 124
Correlations
LENGTH1 LENGTH2
LENGTH1 Pearson Correlation 1.000 998
.000]
124
LENGTH2 1.000]
12]
** Correlation is signiii
Correlation
LENGTH2 12
LENGTH3

LENGTH2

;E,; NGTH3
v o074
000

12

= DHgzi il

n12

¢ N
-r-loz 0 i :g lntt %fﬂeﬁaﬁe}).
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Correlation (Incomplete group : 1™ & 3rd time)

Descriptive Statistics

Mean Std. Deviation N
LENGTH1 3.555867 9.21039E-02 12
LENGTH3 3.566083 107187 12]
Correlations
LENGTH1 LENGTH3
LENGTH1 Pearson Correlati 1.000) 972
/ ) ] .000]
< 12| 12
LENGTH3 | Pears lati 1.000]
iled}
' 12
** Correlation | i 001
a7
#d‘d_
“i".J
A
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INCOMPLETE GROUP (BAND EXIST)

No Band (0=Before, 1=After) | Toothlength
1 0 3.6034
1 1 3.5140
2 0 3.6027
2 1 3.4752
5 0 ‘ I f
\\ \v; (@
5 1 ::S‘\ 10 r"
; ; ““
; T
N (s De, r mm«m um
average 8 79 4752, "N, 3. 6177
band 8 3 ’3 \

Mann-Whitney Test

\

,.‘..'J“'-

Ranks#F Jjias
| band N
average no |
yes
Total
Test Statistics(b)
| e
Mann-Whitney U -ﬁ
Wilcoxon W 10. 0
z ~ 4
Asymp. Sig. ‘ q ﬂ i
Exact Sig. [2*(T3tailed
Sig.)] .029(a)

e ol TN 7T
1 Ingae

a Not corrected for ties.
b Grouping Variable: band
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COMPLETE GROUP (BAND EXIST)

No Band (0=Before, 1=After) | Tooth length
1 0 3.6138
1 1 3.4835
2 0 3.6263
2 1 3.4269
3 0
3 1
4 0 3.630"
4 1 - 3.420°
6 0 B7
6 1 1
- I‘n
. \
Cri istics
N Me: td. Deviation | Mini imum
Average 10 3.5456 _ .I. %4201 3.6783
Band 10 A8 1
i
Mann-Whitney Test B
y Ranks i At/ h 2,
I Band
Average Before L
After m
Total

rsii) 079181V W )T

Average
Mann-Whitney U
Wilcoxon Wﬁ W a1£$.
z q -2.611
Asymp. Sig. (2-tailed) 009
Exact Sig. [2*(1-tailed
Sig.)] .008(a)

a Not corrected for ties.
b Grouping Variable: Band
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TEST NORMALITY wuy NON PARAMETRIC 1189 INCOMPLETE GROUP (BAND EXIST)

LENGTH (LEFT SIDE AS CONTROL GROUP)

94

H, : Anuenafusuesuailunguaisniulianysafinsuanuasuuining

H, : Avnuenaiiuduesuanlunguaissiniuliauysaflilétinnsuanuasuuung

Descri ics
N Mean eviation- inimum Maximum
Length 4 3.60 .00/ 414¢ .6027 3.6177
On imagor st
W
| f-e_ length
N o 4
Normal Mean 35"%;; Jf; "~‘
A o \ 3.609275
Parameters(a,b) i o
P st o
Std. Deviatig_ )z i,,. ey .0074146
Most Extreme ' Ite ‘
' = - .286
Differences =
Posme _m .286
g [y
f -
%?ET%H EH: % ﬂll | o 206
Kolmogorov-Smirn ‘ “ I d 572

Asymp. Siﬁe,di aqﬂigﬁqufjwﬂq auﬂ 899

a Test distribution is Normal.

b Calculated from data.

AN Asym sig (2-tailed) Hlfn 0.899 Feunnndn 0.05 AseaNTU H,

AeagUidn AmenafuFumugilungua¥inniilisuysalinsuanuasuunning
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TEST NORMALITY wuu NON PARAMETRIC 123 INCOMPLETE GROUP (BAND EXIST)

LENGTH 1 (RIGHT SIDE AS EXPERIMENTAL GROUP)

H, arugnaRuduneasslunguaiesminiulianysaliintsuanuasuning

H, : Anmenafudnumansslunguaiesniubianysalliléfinsuanuasunnlng

Descripti ’ isti

N Mean tdl. Deviatiofr nimum Maximum
Length 1 4 3.50 .019 4752 3.5160
On C st
4 4 1
/ ' — length
N o\ 4
Normal Mean "M!; J;':' "~.
et \ 3.503950
Parameters(a,b) VT
Std. Deviation i - 0192959
Most Extreme \ te
' "= .385
Differences = :
Poﬂve E .266
, = :
IS s
Kolmogorov-Smirnoy o d 770
Asymp. Sige( Zala ¢ ) s
FRIRINTUURINYINY =

a Test distribution is Normal.

b Calculated from data.

anAn Asym sig (2-tailed) Hfn 0.594 Fannndn 0.05 AseanNiL H,

eagLldn Amenausunasastunguaireniuliaaysaliinisuanuasunn®
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TEST N ALITY NON P ETRI 4 MPLETE GROUP (BAND EXIST

LENGTH (LEFT SIDE AS CONTROL GROUP)

H, : panenafusunuanlunguaissnfuanysaiiinisuanusuuuLng

H, : Aamenaiuiuauenlunguairesniuanysolliléfinsuanuasuulng

Descripti istics
N Mean 8. Deviation. inimum Maximum
Length 5| 363 ), 0257479 6138 3.6783
One t
W
- length
. \
N A 5
Normal Mean & f:
DA 3.633680
Parameters(a,b) o ‘
L1 Al o,
Std. Devuatlom 7 0257479
Most Extreme lute \
——————" 349
Differences
= =
PosW/e m .349
S | o/ ~920
Kolmogorov-SmirnE;iE | ‘ Ii ' 3 781
Asymp. Sigu(2:1aije ¢ o Ly,
FRIAINTUURIINYIAY "
8

a Test distribution is Normal.

b Calculated from data.

anAn Asym sig (2-tailed) 31An 0.576 Faxanndn 0.05 Aeeanit H,

Aeagldn pomenafusuauanlungua¥snfuauysaiiinsuanuasuuuing
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TEST NORMALITY wuu NON PARAMETRIC 189 COMPLETE GROUP (BAND EXIST)

LENGTH 1 (RIGHT SIDE AS EXPERIMENTAL GROUP)

H, : AuaRudunaaaslunguaiemniusuysaiiinisuanuasuuuilng

H, : Anuaaiudunaasdlunguaiesniuauysallilétinisuanuasuuning

N Maximum
—'—"v
Length 1 5 3.4 6 ..0866258 3.4201 3.5057
On 53 ',] 2 ®
—_- e - A \
/7= N\
- p . »'- - N
N J 77 e\ 5
F Cio [+ AEE A [
Normal Mean 4 éﬂ,:; - N\
P isre \ 3.457620
Parameters(a,b) YTt
Std. Deviazi__ﬁ_. v . .0366253
r T R
Most Extreme AbSc ‘
_— - 199
: f X' )
Differences T" B
Posiuve Jﬂ 199
o .
L L
Kolmogorov-Smirnay,Z ‘ “ | d 445
AsSymP. Sige(Zstailcq) ‘ = /s
AWTAINIUURIINYINEY =

a Test distribution is Normal.

b Calculated from data.

AANA" Asym sig (2-tailed) A1 0.989 Fenndn 0.05 AdaNiy H,

= ' 1'% ' v el a
Jsagd Aomenaiiudumesaslunguaiisnituanysolinsuanuasuuining
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Compare mean between control and experimental side (Incomplete group : band exist)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 length 3.608275 4 0074146 .0037073
length1 3.503950 4 .0192959 .0096479
Paired Samples Correlations
Pair 1 length & length1
A'red Samples Test
_ t df Sig. (2-tailed)
Mean L) td. s Interval of the Difference
AT \' er Upper
Pair1  length - lengtht 1105325 01646 = 08230 \ 320 1315180 12.797 3 001
77 LA\
Compare mean between t d e&ﬁé ntal side (Ineomplete group : all)
Pairgd SampiésSttis
Fral 1
I e e
Mean o jon Std. Error Mean
wh o il g
Pair 1 length 3.613288 r?’-ZBT = 0240 .0028369
gt phat )b 2y
length 3558663 A 0213106
Pair 1
q'“ Paired Differences
q W f] L = 1 'a t df | sig. (2-tailed)
q Lower Upper
Paic1  length - lengtht 0546250 0553874 0195824 0083200 11009300 2.789 027




Compare mean between control and experimental side (Complete group

Paired Samples Statistics

: band exist)

99

Mean N Std. Deviation Std. Error Mean
Pair 1 length 3.633680 5 .0257479 .0115148
length1 3.457620 5 .0366253 .0163793
Paired Samples Correlations
N
Pair 1 length & length1
t df Sig. (2-tailed)
Mean Std
Upper
Pair1  length - lengthl 1760600 50 022614 113271 2388482 7.785 .001
- V-
¥ J 5
Compare mean between confrol xperimental sid ( ete group : all)
) “b F1L8 [+ )2
Paired -
-
Mean N Std. Error Mean
Pair 1 length 3.631300 0096984
length1 3.483483 . .0291164
Paire ‘ .
l | - g. n
i - .498
Pair 1 length & length1 H 6 348L 9
AUYINYNINEINA.
‘ ‘ i ples t
’a‘ired Differences =1 U
q s Bridbco Jo obe |EJ t df Sig. (2-tailed)
q Mean Std. Deviation Std. Error Mean
Lower Upper
Pair1  length - lengthl 1478167 .0826547 0337436 0610759 2345574 4.381 007




NIANUIN 3.

g & L4
iasiaunnisa nawmmwmoﬂu

100

nrAa e 1dann (Arnenaiuludnuacugu - Annenaiiuludunaaes) X 100

ANEaRLluATUALIAN

. al - .
ngualasuusadiafinsainainiluliauys

o =l o

o HAUIU 4 F9

foft | Anwenaitulusumauan unpaad | wefiduinisanasresnainendfy
1 3.6034 2.48099
2 3.6027 L =34 3.53901
5 3.6177 . 2.96044
8 3.6133 2.69283
A
wefifufiadanisanasulee sl 6 fintsaessniulianysal
Winfiu 2.9183% _ ’ﬁi.
BLL
nquitlasuusailadinigash LTI a
R | Anmenaul iefifusnisanatrasANe1INy
1 3.61 3.60562
2 3.6263 . ‘ 5.49872
3 36195 ¢ .o 3.6067 3.14408
4 34 | ﬁ 5.79534
6 4?6783 34519 6.15502

YR TANTI EIJN‘WTJ

lﬂﬂ?kﬁiuﬁﬂﬂﬁﬂﬂ’l?ﬂﬂﬁ\i‘ﬂﬂs’ﬁ')'l“ﬂ'\’)ﬁ%lﬂﬂﬂﬂ?’ﬂﬂ?ﬂ W3 wﬂummﬂamnﬁumuu?m

Wiy 4.8398%
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UszARgilisuiveniinus

Yeuanwds gannn Fmindlwyasd Anuil 28 NINYIAN W.A. 2517 fsawin
npamnamuas ArdansAnenooet Tunuwnemaniudia ANAUTTIUAUNNEAART
qiaansnivAnende Tnsdne 2541 dnfumamsununiuanssy TrawenunaAneraesin
Fdmag Wlunan 3 1 wasdellfunansinesiuanssy lraneunadnelszdnfaaian
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