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Latitudinal radiographic ev istal radius, distal ulna, distal tibia and
distal fibula was performed in 47 sami peali \sian_elephant: ange from newborn to 30 years. The

development of the secondary ogsifié? g i\-"' ‘\" casurements of epiphysis, metaphysis and

::}\? fication centers of the distal radius, distal

secondary ossification centers cofitinugtis] l;e on \
ag Bo

physis were made directly on the 13
ulna and distal tibia were present in a€wh peared later after birth. Features of all
s of age. Changes in epiphyseal and

metaphyseal widths were remarkedlgat Oto 10 years O size of all the epiphyses did not change

after 13 years of age while the widtl§ of] 'e.

\., ¢ the same. The distances betWPen the
epiphysis and metaphysis rapidly diminished at aé : S o e for the distal radius and distal ulna and at
newborn — 10 years of age for the dista tbi 1 stal {ibu r that, all physes began to fuse. The distal radial
physes were fused from the lateral to the n i n_opposite direction to the physeal fusion of
the distal ulna and distal fibulagv YSes Were My ; enter to the periphery. Assessing
bone maturation for Asian elephahts 3 el:.\‘ ation center present ; grade 1 and

= the secondary ossification cen !! occupied < 50% and Z50% of the widt the metaphysis, respectively ; grade

= the distance between the epiphysi the metaphysis began to diminish ; grade 4 and 5 = the physis was < 50%
& '8 phy

and =50 % closed, reﬂtﬁu E’ é} %e&l}yﬂv% w H {:q ﬂF@n newborn, bone maturation

could be divided into 5 gfalles, from 2 to 6, for the dlstal radius and dlstal ulna ; 6 grades, from 1 to 6, for the distal
tibia ; 7 grad frﬁ f] ﬂr ﬂ Hﬁ;m Hﬂ!’l ﬂ AT )Hached between 26
and 30 years R og Hxs n idth of the distal

limbs can be use for predicting the elephant age from the regression analyses (P<0.001).

Department of Veterinary Surgery Student’s signature

Field’s study of Veterinary Surgery Advisor’s signature

Academic year 2003



) =\
Ananssulszma

a a A ) dyo (] T Jyy A Y 1 A ﬂ 1A
')VIUT“WUﬁﬁUUNﬁ’]l?“Qﬁ']Q"lﬂnlﬂﬂ'JUﬂ luﬁ]\ﬁnﬂl’lﬂiﬁﬂﬁ']ll‘ﬁ'lﬂlﬁﬁﬂl HRYNAIN

Y1 L4 a v d S |2 a a J Ay Y ' A Y
NBAIYAITNTITY ﬁw.ty.m."lmm NUAIAUY mmsu‘nﬂsﬂyn‘nmuwuﬁ ‘Ylulﬂﬂi‘m'l‘lf'wlﬂﬁﬂ‘l‘ﬂ

Y

< ° 9 1 J Yaw YL &'
Afinpunzuusi  aneauasIwd lvdounnsesnnqulasaaen  J3tuidnanudaazye
4
nsveunsznauiluediagen u Temail

v o d a J 4
HANT ﬂﬁﬂﬂﬁzﬁl‘nﬁ LUASIOIMANIINGY

¢ ol
VDVDUNWIEAM AITANTITY |

@ v ad % & d‘ Yo ° o Y
AN NN C'"-Wlaﬂﬂi I,“,";.‘__:‘-.:S," ; UMD ﬂﬂ;ﬂlﬁﬁzL’Jmlmziﬂmuuzm V\11ﬁ
—

Ineniiwusilguaasauysa

N @ @ A o o ad
VDUDUNWIEAM W. TN, N3NNI wsaﬁ%’1aﬂup§aﬂﬂu1%uﬁ1m

- a a o o a
VOUDUNWITAM a .,’t UANUNT NDINNY T115Y

Amuzhdusidine Law.as B Snanugu I

Al

YDVOUNTLAM nuadaSuminndvnsasemans
MUY AlETANINNY Tanuiag \ (@w.9.0130 lvana uay aw.q.
vilug nysganduqy) fingoliis THRYINTIE 3013 Sinz S1ueANuAzAIN

a @ o [
3, N1A APIANYAITAT AU TR 'J!L‘W'YIU?nﬁﬂ{

L4 a v A 9. " sl aw
IWIAINITUNNIINYIAY U ] 1 ﬂmm’mv

e

MANT UNIINGISUINUATFERS

@ d ts a @
VOVOURAMUNM AAAT IWIAINTUNNIINGINY

nInuaiayunsive mﬁzmﬂ%mau1 A3 AUSTAIN

ﬁ‘lﬁ'nuﬁm%’uﬁﬂy p faou | v

ﬂﬂﬂﬂuw%iuﬂ%lg;a f‘?‘]1%ﬂn§vm§sia§f(]lgnuﬁm) AN, UMITIA
nasana uanildranide) qudile uadd outhusenglon)  awalsnung udununy
(muﬁ’m*@%%ﬁ)ﬁﬂﬁrﬁjvﬂmfm@wﬁ H%ﬁhﬂnaqﬁmumwﬁum
e AnFidy umiana, wannilan SNy, wanasud Sunsansny uieyinyda

= .: g v o Qv
Ine) Anguweiedralumsiauide

'
=

) ) ; , . R
vounm W Yios unziounnaunlinnugiomie uaziioiiqe veveuqm fin1 ansa

v J o ~ @ o w 1 Ya o
AT BIEAUS uazasouasd AldmsmivayuuazIdsidslaunditomaneaszezina

MIANEN



aIUeY

wrh

UNAAGOINOTINUS A ING. ..o 3
UNAAGO INOIWUS I NOINGY. ..o 9
ARANTINUTEMI ... 2
TN oo s R S SR Vs e crsn s | %
CAEATE T OO ¥ S l
CARTLTL LA S—— . .\ \\|/// 7 9
U ETI RO ——— A 1
mmﬁﬁtyuazﬁuw .................................. 1
Taquszasdvesanaat’ o0 | R s 2
Usrlomiimaiogddafalite L 0 e 2
unf 2 enesuaz e3RGO AL e 3
ANHULMEINIAYDIN R L 3
TsauaganurnnAve svarh AN 6
mm?mmnsfvﬂﬂ ........... N 9
mmsmmwwmﬂsvﬂn ........ ——— < 10
mstszinunsndaiudino 1 V3 C——— 12
msdsanamsninioTERTRRE . 22

unfi 3 FRuTuaSTo. Tl —— 26
R 26
aﬂﬂsmw‘l‘vﬂ ﬁr&lq Vl EJ,VI 3 w E]I]ﬂ‘j ....................... 26
MItenIng@hsy AT Nt o 26
RFRRINIUNRIINIAL
un 4 WAMTBATIEIVOND. oo 32
dnuugzUsvesudisuatiang LT T ————————— 32
ANUNINVDN epiphysis 1AL metaphysis.................ccoeeeereiii 46
VYHUIAVDY physis N3052081 952NN epiphysis 11 IOEEADRYEIS: oo vomnas iavmenusenns 50
maFouilaveauna 210123 53
MRSz RN I0Ins AU 55



13178y (Av)

wih

mﬁmﬂzﬁmmﬁuﬁuﬁszniwmq%’wﬁmmmm metaphysis.......................... 62
MIIATIENAINTNTUT 521190139 VUV physis.... oo 64

unit s aquuans3¥e efvstoma wazderevens 66
AUNANITITO. ..o 66
OAUTINA. ... 66
Pyvwasdoeuouus......... T 70
SAATONDY e : O RO 72
PRHUIN. ..o | . 76
UseTAGouTnoninus..... . N N 81

AULINENINYINg
AR TN TN



&N
=
=h.

—

10

11

12

13
14

15

16

17

MIVYNMW

Y
TR

a b4 Y v = a 9. 9
MUINMANUNINIVBINTEYRMURTEUS w4

a v Y v = a Y 9
MEIMAMUINVOINTERNNUBITOUTNMYaev g, 4
meInmanuninvenszgnd el nulaev s o 5

a v v v =) a v Y
MYINAAUVNVDINTEAN OIS MUasvvasde. 5

W a Aa Y 4 % v v
NWTITVDY tarsus MNaToLFoY 1udawans 1 UAAINTZYNDNARDALUUIR UM

\ ) dy
UBA tarsus (“1’)"10) HaTNITYNIDANTIIN 1] Ltalus 140 central tarsus (@NAIY)
Y,

[T 1) FORRRO —s __4 .................................... 7
Jorhmdsduuniag i amey3t ... 8
MNSIFVITI M aIA 1S 119U04 tibia AIUNTA
N1 metaphysis AN DN LT WO WILTRINAND UNA@OATY) ..o 8
Seaddemanduaa a 410591 14
MNSITU04 tarsus 11N wledidlagral 1471508 B 18,220 U (M) 1Ay

o B i
260 U %91/5109 astralBguglrra®), (90 it % o o 15

. le 1 =Y
NINTITUDY distal radius T 1N 8 INTAAILALLT NG
wladudo. . o e S 16
v A4 ] '
WS IT distal radius Tusas nsanlaslsziiunsg
<

TN, B 18
MWsadguaisuaiy i A bustard fio1y
50 U (a), 78 U (b), 134 'm (c) 1ag 219 Ju (d) ............................................. 19

:IZQZQiZZZEFJR‘%I‘mJmd,:é‘ﬁmw;;;;;;;;;“”
Zmi,ié '} mmﬂﬂlﬂm’l% AN

(WNGH II KO0 D S o S S8 S s 24
AMWARYINUTIIN physis YDA distal radius taauduSosaaifianINnITSa
oxytetracycline ﬂg"duiﬂ (1) Llaxﬂ%ﬁﬁm (2) e physis (gp)........oeeveennnn. .. 25
NN scintigraphy U518 physis Y94 distal radius ﬁﬁmsﬁzﬁwmmsmﬁﬁﬁ

TUgnII®IY 22 B0M. oo 25



19
20

21

22

23

24

25

26

27

28

2

M3UYNIN (l0)

Y

NN

MM adv T lunu craniocaudal (N) 142 lateromedial (V)...................... 27
MINBNNTITUIMAS UL caudocranial (N) UAS lateromedial (V). ................... 28

Msiannunieves epiphysis (E) 1t8¢ metaphysis (M) 91NN WFI8U04 distal ulna

1u" craniocaudal (M) tag lateromedial (V)........ooovuneeeueeeee e 30

......................................... 30
NATNNTEQNNALYI (E)
A% lateromedial (V) Tua4
s34
d819nszgnndogil (E)
0% lateromedial (V) Tudna
................................................... 35
d \‘- asunszgnYALYil (E)
ud .\; ) L1 lateromedial (v) Tudns
.............................................. 36
MWIFNSounMaLd: Suasanszennivgil ()
Y04 distal radius ];*E J eromedial (V) 11 %14
019237 - 0, 37
n1w§'aﬁw§'anmwmm?’ﬁmﬂmﬁnymzs1]'s'wbmﬁuéfﬁua%ﬁaﬂswmn?wﬂﬁ (E)
o L) B AR o
................................................................................................. 38
B e e R
VD4 distal tibia 11O dlstal fibula lUN1 caudocranial () 1182 lateromedial (v) 11414
T 39

@ @ 1 ¢ A a a
mwsqﬁw%’anmwawnﬁ'uuﬁmaﬂyngﬂﬂwmgmmsuﬁ%’waﬂszﬂﬂnﬁugu (E)

Y3 distal tibia 110¢ distal fibulal1¥11 caudocranial (1) 12 lateromedial (¥) U314



&an
(=8
=h.

30

31

32

33

34

35

36

37

38

39

% \J
TIIUYNN (nD)
Y
1
mw%’qﬁw%’aunmmmﬁuuaﬂa5ﬂymxgﬂsﬁwmqut‘fﬁm?wﬂsx@ﬂnﬁagﬁ (E)
V04 distal tibia (18 distal fibulalu1 caudocranial (M) 1 lateromedial (v) Tudq
Y LT 4UABY e 41
@ @ 1 o A a a
mwsaﬁw%’aunmmmﬁuuﬁmaﬂungﬂﬂwmgmmsua%'nnﬁz@ﬂ NAunll (E)
YD1 distal tibia 1Az distal ﬁbula“l‘tﬂwiH cranial (N) 140 lateromedial (v) 1141
01947 81Aou................. T 42
amanfounmaoduy 31/5° Suadanszgandvgil (E)
L — ”
Y04 distal tibia 140 distalfib 1 daudoeranial(@)uaz lateromedial (v) 1ud1q
CLURERT PRSI 7/ B\ S = 43

MuEnounwa 0iE I8 RUI AT 1N 2Ny AL (E)

dial (W) Tud9og 253 a4

a

amssanonnmaroddl S TN AN 9N TNy ATl (E)

q U

D

NJUAT lateromedial (V) Tudna

e /s
ANuNNveY epiphysis {0 nfetaphysis- YBIAIE AN distal radius 148 distal ulna 1y

m craniocaudal 40z distaltibiating distal fibula W¥aneaudoeranial ... 48
ANUNTIUD4 epi é—ﬂ—,ﬁ s, distal ulna (1Y
distal tibia Tuv later e —— M 49

3 wUuﬂNman EAVO RN e@ph sis 1 metaphyi"llm distal radius, distal ulna, distal

tibia Lin dxsﬂﬂ m%%%@w E‘[’]ﬂ‘j .............................. 52

) VUUUDY distal radlus 1o distal ulna “lumamuusmﬂﬂ n5a 2)

ILAVUNITIS
=<
WA wmjﬁq ?Eu umf] ...... EI’]aEI ............. 56
319 3 distal tibia 19 distal fibula UFNDIYLLT e
(39 1 Ye9 distal tibia, IN3A 0 Y04 distal fibula) DI 309 UNSA6). e, 57

Y a d & s . g 4 s i
ITAUMIVITYANVYUVDY distal radius, distal ulna, distal tibia (182 distal fibula

Wsr90rqusnifade 30 ..o 60



M5UYMIN

0
USummisientlaueaiiud physis ¥ distal radius, distal ulna, distal tibja LA
distal fibula 14919019 13 =30 T...ooooo.ovovee e 54
FLAUNT m?tyzﬁu-ﬁwm distal radius, distal ulna, distal tibia (48 distal fibula Ty
F1901gusNARE 30T, " VPR UUUOR. .
AUNIAINAADBUYDID Y] ‘ 9999 ePiphysis V01 distal radius,
distal ulna, distal tibia 110 distalfibula........... T — 62
AUNIAINOADDUVDID LULANIFS 13N I 1904 Metaphysis V04 distal radius,
distal ulna, distal tibia L.Q V( ............................. 64
AUMINNUOAD DUV LAY 14 / 5 phySiSiiy metaphysis
w04 distal radius, distal iff, gl fbia 1108 cistal Fbtla. W ... 65

AULINENINYINT
AN TN NN Y



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

