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REVIEW

NEW MICROSCOPES AND NEW TOOLS OF MORPHOLOGY IN BIOMEDICAL FIELDS
Takashi MAKITA

Depariment of Velerinary Anafomy, Yamaguchi University, 1677 —1,
Yoshida, Yamaguchi City, Yamaguchi Prefecture, Japan, 753

[ Received for publication : October 20, 1995 ]

In the last two decades remarkable progress in electron microscopy has
enabled us to utilize a variety of applications of transmission ( TEM ) , scanning
( SEM ), analytical ( EDX ) , and wet-SEM at high resolusion and high
magnification, in order to observe the surface and interior structure of
biomedical specimens. Further to previous review on WET-SEM ( Yamaguchi
J. Vet . Med. 14 : 1-16, 1987 ) , this is to introduce some new tools of morphology
including EELS-FE-TEM, atomic force microscope ( AFM ) , conforcal lazer
microscope, X-ray microscope, as well as a three dimensional image from
volume CT and holography. These new devices are not included in concept
of electron microscopes. The some academic societies, such as Electron
Microscopy Society, have changed and some others are under consideration to
change their names to Microscopy Society or something similar. The
forthcoming decade will be really an epochmaking period, during which the
devices of morphological observation will be totally innovated.

TTEESR & L CEE (EREE, EEER, oWEE, BEEEELY) By TPl
NTWEEBAPAVERE—2 ZAET, 7 A ) H QY% (Electron Microscopy Society
of America, EMSA) #*Microscopy SocietytzZ8 0, FE o QAT FHEMSI TS b B
FEEBRE LIS TWS, FhlddtEsry -V —HEr ik U £33, B0
Bwuoshwoa—vA 27 0R -T2 LB TEZ LBRAKOBHTHS, +T
Kma—=4 70AT—FRODVWTRBEROESTY Y RY T ALY, LK
HEANLOLTWBDT, wixh) DFERMSTEbL o T A0, BEMHEICE S5 ¢
LT, BMEXOSBTHATELZ L3200 D20 TORNO—B kD Z & #1E
LTUTFICEBICHE > TaI LOd 38 LRSI > L g iy 5.
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(Environmental SEM)

(A]) BURRISEM.

WET —SEM¥% 2 24 —A+Z V7D
Robinson®Pq T4 T#H - fzDanilatoshFHHE L 7z
Environmental SEM ( ESEM ) &, ZXEF»
AEEOAER R EOSTFLWELTHAT—F
FIZ BT & 4L TR I L TlfssRc o b L w»
SHDTHB, vHF 2— v VichbElectro Scan
AR £ LT IcH L, P T=a »»ESEM
—20L LTIRGERIE U DI,

KSETF COBENSTETH 50T, BAKE
DFEESBRETEL LR KOFETHS, %
Dz b, FAPTOREROKREEALD, ik
hEasZELTAHRETHS. WET-SEMY, o
{EELZESEMIC ¢ & 2T b ESEM OfF§1 075 7% [
WIS %S5 35, ThTb s sh,
MEFEAS DI SR, Ak OEENE, AT
Skl EoF zoFEL A EH X 1000~3000#5
ETaAsEY Fig, 1 37 v MHEOETYIAE (1
pmiRED) E NS VTN —THEL L DR
ESEM—20T& -7 b D Th 5. {5HE50004%. 74
KON AL OBREKERTH 5.

(B) #ES L —Y—R+ v FEME (Conforcal
laser scanning microscope)

4 ¥ A DSheppard (1986) = F 1 ¥ @DStreib
(1985) W7 -V T HFEOBRAL LT, =
KICZEHTOFGIERE OV TR L, B
L RIEF IS nEESICRD Dc L —F—3k
PRAT I EFEI ORI LICL-T, HiE
By —Y—2AF v VEEEPERbLENS LS
f; = tﬁ.?l'

HESRHEEIZ, Egger and Petran (1967)
BEELI-bDOTHLY, FOEBEEELELD
iZAbbe (1873) #3, HAME: THA 2 20 % T
BrLaRl, ZOFARTICEIT50OEHHR
IR OEMEEBEMNZ, BTIEBIFLE—X
EfTiAS, EHFRAE 2 2 Toid, o2
P Z DRFERIC L > TREES LG VLY, 3
W v A Ol 2 iRy il O FoEHRE =
Aict, EWIHRTH .

ERE OIS v — W —E A ATEME LA A
Z v Pt (U.S. A), Carl Zeiss (FA V), +
>384, =3, Lasertee, $50, (W3t d EHA)

L kR A ML

LEQWRNS BN, TO—H L LT ILnREH
EERE RSB RE LSO ERE kT,
(H—nY 74 AHLSM4A10), (Fig. 2).

V—H—WiRE LT, 7T r—3—(488
mm, 151d4mm), ~Y 24 FF v —H— (543
mm), UV7ILo > —+— (365mm) TIREEFIC
3ERD VL —F—DOFRMAGETH 5,

EERHC 0T YT > 7, M idkER
SYTMNIRTH S, v—Y—HDAF ¥+ —I2
2 —KE—FHEHOH VNS 2T —AF S —
AL, AFv Y AE—FIZ0.5~648ThH 25,

O & RS v — B A ERME + R
WIHFREIE T TS EFERS L TL 0551
LHEG6HEHICHR S,

(1) ¥fF#Fw (3D)

P90 5umOFHE A T 4 A L T25HIREED
fefmsETE 5,

s (v4 2074742k, w4 208F
a—7 N, HHRT 4 T A bR E) OIS
AG(R, FAEEERHEOSTARCIE R, in sitund 70 5
A E—>a UOFH, TECAwsn5,

(2) fREFZEL

IEFIE] 43 e fpe in 1. Sms TR 365 - 72Ut
MZE LG R8T E 5,

BN ADOTNIMFNS, Ay Erd v —0H
&, EREMHYMINE 2l CHusnTna,
(3) SLEEHE

FAN LR HREEDERENET 5 2
Litko1T, i, 7RF—v2A, FOHBEE,
BEDT—A—TWLUIERECHWA I LN TES,
(4) =—Zand7 74 >~ F

A%y rATF—Y LS, AEOX, Y, ZiilE
BlAEAFTL, HattLmRE={T5 Z LM TES,

AN —=v I {Hnshs,

(5) Famiis (MR 27 4—)

EwEtEl, i, X oRmRT. RmoEs
OWFE R ¥,

(6) M{RfRATE 74 A 7 —BEfE

il (mEfL P, fapEELE), 7r—Yr
S, FTINT 4 — (0—sXSR, A INA,
AT v, LI —7, AN E), HEETR(A
Ty b, A—s—vA, FT=A—¥a¥, 3D
i einm, @R, & ¥), BEE, a7 A,
e & oEE e,
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IR0 bFEFRERTIE, 07 v—»5 B0
A F T, EELHROTLEREST S,
Ca** OIREZ L IEMIC A 5, MBAEESF
Y TPy P a DR EAS, BEDHA
DEFCEH s T30,

Fig. 3~61%, 7 v OB IcA s
ZROF ¥V —LADSHEHESIFDLIILT
Bz b DT, Fig. 4 TEZFDI LD L DpDL
OFYV—A%54 VAF+ X LTHIEDETHZ
FERFAICRR L.

(C) RFHAEamssE (AFM)

EHEY 70— 7 FEHMS (Scanning Probe
Microscope, SPM) 1T 1, W5 $#E: (Magnetic
Force Microscope. 43 f##E25nm), Lateral Force
Microscope, FAERM b > F L BHME! (Scanning
Tunneling Microscope. Zf#HE0.2nm), EFHH
[ #2 )7 Bl $i (Scanning Frictional Force
Microscope, 53 ffE0. 2nm) , FEA R HAR T
WH ¥ 8i (Scanning Near Field Optical
Microscope. ZHff6E10nm), ELEREA T 0 7 7 4
7 — (Scanning Thermal Profiler, STP. #3fi#
AEl0nm), EFELAPEEEEEFME (SUFAM,
5y R HE200nm), EFERBEHE K F v 7 HHMEE

(SUTM. 4 #HE200nm) , FETER) 4 A4 (=EHHM
i (SICM, Zf#fE200nm), EHERF v32 2 ¥
> ABREE (SCaM. 3#HE25nm) & E&MH D
5, BfER b EE S Twv 5 O DS

(AFM, 460 2nm) TH B,

AFMIZ, & > F v os— EFT 3 FETOERIC
Na—vFu7D7o—=HB2nTED, ZhH
AHOXMEELRET 2. 7ou—7 IR E
vy raxd 7 bk, PERlE, BiitiiciE
iy v EYTE (FAFIv 2T 4—AE—
FDEM Y H139) Db FiumDE— K TEAFE
FL, BFr~oBReRETE 3. L0,
WA, WhichaEEL, KREHRTALRS,

HEMICIEZE S TH D, KR, /»rav
7 PETHBESENL, 2222 M ETERR
FHoEAME L2 FOREYN S5, BT, ¥
YEYTE—F (FAF 2y 77 1—AF—F)
THOIRORM %2 A1 TH B, H—R s
HEHNARET, AETEEBERELAYS, HHO
BANC 7o —7%850LT, HIE2ELH 5 EE

MORERSELY 7 —THEeS. FEOER
PEERIFEL S, KETE-FDS B LS
MM TLREL LT o—70EEE S -0
5, AN AT—Y Lo ENBLTH
2T, Wi, UFH, MOEEBECZLI LN
DBETHEH, FRICEZFOL IR LoD Lz
ESENVEMTH S,

WD > 7o, Bz R oMl 4
WS TEHLE hay R Y7 SN E £
HFLHZLHTREE whhdhs, EEIZE, Fo—
TR TR RN IEEORETERE LY
i, BEAEOMENEDLLAVLIE, BEK
L UBKSTRELEAEISA TV L BTVl
U,

L 7z43 > TAFMOAEWFERE T OME I, RE S
NTEY, FoEPosEz 2L TOREICER
ERELOMEL,

Linl, ZOLIEHLWERICL EFEL
WL 2 DN F ¢ — P F A TS
EANTWAZ LIZ=a =4 Y0 A—7 0O
ffickosTtkazELwzetThs,

Fig, 7. BTYINA YAV WAL MO
Nomoscope T & = f:l‘a:?ﬁvo) gk o FHE ST, I
MicroscopelZ FE3E L oL D—8FTH 512,

(D)BFTRIF—I8KSHHE (Electron Energy
-loss Spectroscopy) XIXEFH A &%

(Electron Spectroscopic Imaging'®'*)

TEMICEELS %3555 L7-EELST 8, 7438
W, =AN¥—7 40y -l (EFTEM) & T
bwiRsboy, REFHZH2HTWVE, X
BRSPS (EDAX) #8500 L B8 & 04
T L FES & 5 ICEELSEF LIRS v e
Wafe s, PR CIL RO Fimaging TE 5 &
- T D F1BIEROEETHD, FE
A=Y T A AHOEELSEFESRA ENIZ LS
FeDIRI9MEN S DI ETH D,

IFNF =T 4 NF—DBIC L > T, B, Casting
~Henry®, A A4 (Q) B, Hrv—(y) B, %
iz h s,

Fig. SIZEHEBOENMO A7 = OFEHER (£
Z /%4 r)DCa, Ti, Zn, WOA A - %A
T OFe#i % DT 1:200kviESHICEE 7 4 L& — &
/35 VIVEELSHHHEE (4 & >4) &85 L o360



TRk Lo b OTH B0, 72 & VG iEirEe
Ik AEGMB AT TWw5, ZOME TR, 1B
HOBEE - glE LA oWl %, 42—k
B, HHEHE (ARIvLAOTSATEERAS
WEELHB), & EEAOTICHHESHTL .

b ELDERNOTTFEOREFRECT 205
Wb, Auliifis Lo ol R R E R E L
VLA, AL EE T IETE 5, X RS
A & S DR HSEEG T (B00ALLTF) L bk &
B, XEMESH TR & iz { WIBTTH (C,
O, N% ¥) OSf%ZEELSIEA#bd 5 Z 5T

&3, #7Cak ¥HEELSO AL P4\,

W LT HEELSIC L B3 TEHEAHDO Ty EV
L3P RUHERIBETHY, SHAHE
WHRETH I EBIFaNnE, I THEEE,
AP a—%—V7 OSSR LeiERE DS
WTWiEWNZ 5,

(E ] X ﬁﬁiﬂﬁ]?—-u}

A ) 23 AH E BRSO T — LD X FREET
EPAFLTWA EWLS T EIRIEU L LETRS S
b T &, XEFEMENC & 2 sk offgE
BIZMET RELOMBFITHEERIN T,

AL D bR OB XA 2 R
AN L 52 T TH L. LR LXEOMH
M 1 IGEVWOTY Y AMEZ RwoT, B
WERRHLE7VRL =P — 25
FRAMBEREINTVWS, ZOHHEIL 2 9REER
S0nmiEFE L vibhd,

AEERNE L LT, BASO XSO RS
#FIHT 5 AT, #ORICL D Wolter &,
Kirkpatrick-Baez®#54% 0, Wolter® T 2 53 fifE
0.3umBFoN T35,

B AST 5 X fe % B % o - 7o S TR%
A5 A5 L L TSchwarz Schildik L W Db
H5,

XERo-EEERLHD, V—r7r—1
EHOGTERLTWS, SREEFOY -7
— b OWHERE THAES~T0nmIEETH 5.,

X7 4 VAKEE 2O TEL, Fh
FHELTHSEETALEVI AR bDHE. o
FRRE 12 20nmRIE,

AuseCslic X fghili7-3 L ZREFHHHB a5
ZEICHEE LB X RS S b OBt

LU TR ER =P HERE

H Y, FOSBEGFEENCEEnmET L wbh
5.

EEAUEL T, XBFEOS -5y MZTi%®H
W R X M L LI b O L FERERTYL
5, ManEHEOE cEE 2B &, H®L
X Lo TR 2 6¥ 5.

Zh o B0 XSRSV 3T b BIF OB
THBHH, SMRESINmMIBET, EE 1 ~Fumd
IKEEAIZZEOHBMABNRSE LIRS
A, XEREELTR, ¥>»27o oo, v
— W77 Xv, Xgv—¥—, #ANHEE
W5 Av, YAGVYy—W—, HHFENTH S,

(F) A A=2>FTL—} (IP)*=7

Bt 7 4 ik - THIFES Hufzimaging plate
(IP) Ik o A& & A TEHUR SR
R EFasER S h s EEsh, Jhicy
—H—E— ARFEHT D LEEFINTLLREFH
Ko LTI EEZ2 EnwS 0T, HEFETS
BEOTFEE I, THXoSEETHEENS,
(Fig. 9)., COIPK, EH7 4 VALD bHEH
i, BTEORBEL6 0T, (BT TREH
WHET, PIAIEETFRICT LY > T b IREHST
&%, £/Fig. 0cETRENTWSH LI, IPD
RENERTHHOT, TFEOERSARICR
Stz EREEBTISINT —FEDOT i nD
HaYEa—pIC L EBAENTES, 27
Z A M RBITRD, @RS s, Fig 11
[F200KVESEICIPO Y AT LAEDT DT, I
o~ — A% ko, i I3RS
W EBbRTWwa o+ ¥V —ADIEOH
|2, substructure#’® % = & MUAMETH 529,
HERIPIZEBEDALST, A —A 7 V4T
F 74—, B L AT 4 TR TED, digital
micro-luminograhy £ L CTHEORERME L THED
(& -7 4 »AFDL5000), Radio Luminography
(RLG) OWfFE< b iEFIC{ThbTw3, EELS-
EsEoEe, 7V —Xv7Y) A%, EFHLHEM
gurlaicy, Bav 3 AL, EiEeh,
B EHTTHTE LTIPHWIERENT WS,

(G) KYa—LTF7

Ha £ 7 & — R ESHBFEP O =R ITER >
AT AT, ZRIL (3D) BuckD 5 2EERY —
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A(3DavBa—F—574v2) BbhiL
EnEbERLT, LHFERTR I 2mmOESR)
oOff (FAl) £# (oK) ORI 3 DS
BfFRans,

HRENBZIDBREB—RF0rS 74—k 3
bOEETWEY, w0257 4 —STFikc b
5 HDTEORLFENES TR VLI IR
BATWEOKEHL, K a—AYT 704,
19294E1CIves. H. E (U. S. A) ¥k L 1-1ifk%5
Tk (Fig 12) Kk awvbids vy 2 hH
MORELLS I EhibDTHS, BTkl
LT, —EeiifTLiyvyabeAANEOS
FAFTw ZHOIRR, C=—nLOEVwI—FDH
BRENA Fie BT, BIEESEGICEARRENT
BE, B4 2 LTARIED, BTG E
LTHAZB, ZOEIBTIAFvorDI—
TITICEZWTESbh Tz kS, hEFZ
Hory ZO0HRF—HR, >~ b0 L > TH2, (Fig.
13), 63 )Y R AL - X T L4 mik
MCENAEEZERLL - b O R EERREEE LT
W3,

C ORI, $EREL B AE,S
iz U fcffe e, RICHED S8 0E LEETHER 1}
B, BolE LR s L v X T L1 OF
L AERIC AL, EEmTRVA NS A
TIROLWOGETES, B A HA» 5 ONEIE
B A0 UOET 5 O T3 LEEA 2 & O
HESEHRIC Izaaa- - DAL I, B SOm{§idbbh
- OFEE AT O RO AT I SRS B,
COL L TNRBOB{RAMEL 2 Z & { 508k
SN (Fig. 14), Ok 50508 L 3Rk (v
Y AR) RBURL, Ne sS4 N EYMTEE, N
PREESOEE EMTLT, BEZ0E 0D
SHEE LA DD - IAE IC hiiE, RADHM
&2, O EDE{hiE LB ofidic biridz
OHICEBODABAZA, ZOLDCHEIICET
B B {§AH 2 D O TIHRGEHIE» 8,

BITORY 2 —AZ 57, BE 2mm, V> X
Ey 70.7mm T, I OEEEAMHEORTE 100
mm® 3 DEBAHZ S, rKOHROKE S (3343 %
416mmT, B2 20 IdAG T 1580, - e
DR T MBI EdE L, 0.3 R Tid1014, 0.5°
TR 1.0 THIIEOEDE S 2 48, Hdo
vy (FEEAVINE W) FTH RIS O AR A

Ha, TEGBAETHH Z—THLEEE, FikT
BAAZTNHROERER - THWE DR, £
Da—AZST7TRETFAHRATET 4 SN
WEROTHRT—% L3507, 3DavEa
== 74 7AOHTICHHELTEY, 2R
JLOCRT T 3 RITOEYR G E s R
%o 3RTALOWEBIAEREBEEOY 7 by T
WikB, A7 4 7133.54 > FMO(MS-DOS % 7=
i#Mac) g1 7ovwE—F 4 A2,
ZDESIERY) 2—ATF 7Y — bREODT,
TR ERBRIC I Y E 2 —F — D W T
HONLEMENHY, LD LEMNE 3D AN
A%, CRT %45 3En7% (IR TE~E b
RO, HEbild a6 %5k
BELTRBIEHAZTL B, £lekuZ o7 14—
DIROBED L 5 CHTED A & QTR A
R E LI T, WM aNy 254 FaibihlE
+HThD, FHE EBK KD, OwTholkT
bIMRES Z SN TWwa, SHROSAETORE
RSB,
(KREE W, AR 2 5 —fOaHhiE, SR
KOERM#IC L 5),

(H) f—47 240X —7F

Keyencet (KM 1A FEOMIE RS % SUERGE +
HEZATFDIBOR—FY TN 70Ra—
7 (VH-6100) (Fig.15), #ffiv4 ZoRa—
7 (VH-5910), E=¢—~4 7mAaa—7 (VH
-5900) L AT SN T V5 b DI, WERLENEH
0.05mm~12.0mm &/, FEEMLY 1 7 &, dEfT
Fho X Ldnnd &9, Biffde 1 > AER (< 20~ X
1000), 4177 HEF#EOCCDEFA LA A58, 2>~
bo—Z—# (VH-6100) c£=%—TY®VTR
LEFAFY vy —%HELELVATATHS,
Fig. 16~191ZVH-6100T & - /-5 B OUI U O
HMOGETHE, 3—FT4 7 ERPRBEE L
WOTHRAOE £ T2 F 7 5 FOGEER DS
s hs,

(1) B#ECTIZLB3DIg

CTL I HD A2 WEic o Twah,
HLOWEHETRENObDOTREZ N1 1
&I RBHENMINSATWE, 209 50—2T,
A—H =L >THY 2 —Ascankd, A7



—scan & IRV HEDL 553, SRANRIE—RIC
—EMofRerFas VEHELTLE 3 HE0D
4, #OEbMthbeyIimoES b, 2mmif
T1mmeTOBEIT 5 & 25 £ T HSETRRIC A
STWwa, ZOL3IcLTE o BEROESE DM
rEWE R (Fig. 20, 21) ROEHEOIKER %R
T (Fig. 22, 23). AFEOARLERIZONT
bRBOFEREDBHFE LN TS, 230

I RELS E R E ROV AL E o
WL, M TRATEDC & 2SR
Lich 422 kbbsonT, GORFICIEEN
ST b B EN R RGE O c b iz > TOH
BASLETH D, NEHORE OISR, [E PR
D5, 7t EORBSRIEOCTO A ¥ 0 7' i3I
EARTWBDIE, OISOV TDRZ D Dff
BRI L - T, (ROBESERLBTHIL TS
mETHS,

LhxrLss, Zoficb#Hshiz ki, ¥
YT NEERICEET S LR BigibE RS
DT ERZD, ZOEEL, EEOHETYY &
BIENTE, FIEEOAMLS T 7u—FT
E LY, (EROMHSTFiLEE 2 R % 5
WA OT, ZWHERTD S LERF I &
BMEhaRETHB.

X S OIE Tlifdic pr o F2 85, CT #—E
T 0T, XS o—o ¥ LT3 7 o X#CTH
HEEhTwa, A 7APu—2A (A) BEHiiD
WET, Btz XHEHYL, 1gm~1mmd
O b O2EMIC LT, BRESICEy A 4 —F
T LA &L EEE T 1 ~10mOS IRREDS
SRNTWaEWLbia,

(J] ot

Z ot b BARS{bEE0REKR Y —XE L
THTFENT WA [[RAZEZ 2 EMEME) &
WHPMETFUCBAER TWE b OEITTY, ek
5 & A IEHTIRMEY, SOUEAME, (ROt
O —E % & 5 280 A L — =S, 5T0
e 0 BE R A 5 RS Wea A, y—€7
57 4 —Ov4 7 oib®idd o R, o
4 VS L L a—< A4 Y0 A D —TBEAR
tFgEah>2H 3,

LI KBS S e BE

B

&

AT VADFEREZT 7 /0P —, HikmoFE
Blicfks tbbh, FCHLLEBCL-oTHE
FTRA G TLDMBRIZ LI CEsTz
5 ZEEENENEEILEL TS, D—T>» Ty
7 OEESEIC L TED DR, XDk
S TREBHHIC X - THID T A Z F-HEmfhs i L
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ABSTRACT

The dorsal surface of the tongue of the newborn bottlenose dolphin, shows a surface
with papillae only on the margin of the anterior third, the marginal papillae, and a smaller
number of small papillae on the posterior third, of the circumvallates and fungiforms type.
On the rest of the surface, there are only microridges for the mechanical friction and pores
those which secrete mucus.

The marginal papillae, facilitating very prominent at early ages, have the function
of facilitate suckling. The papillae on the posterior third would have a sensorial function,
because in some of them we can see taste pores similar to those found in other animals.
It is possible that taste buds exist in other parts of the oral cavity, that will change in
number and position according to the age of the animals,

INTRODUCTION

The tongue is a mobile organ, especially in mammalians, in which it must carry out
a few functions related with feeding habits, catching food and drink, swallowing, deglution,
modulate emission of sounds and be the seat of gustative structures.

The sxructure of the lingual surface has been studied systematically and
macroscopically in different species ( Somtang, 1920 ) and lately more specifically in
carnivora ( Iwasaki and Miyata, 1989 and 1990 ), rodentia ( Iwasaki, Miyata and Kobayashi,
1987 ), marsupialia ( Krause and Cutts, 1982 ) , artiodactila ( Chamorro et al., 1986 ; Qayyum,
Fatani and Mohajir, 1888 ; Scalaet al., 1993 ), chiroptera ( Kobayashi and Shimura, 1982
: Pastor et al, 1993 ), edentata ( Morais and Watanabe, 1988 ; Morais, Watanabe and Kénig,
1994 ), scadentia ( Hofer, Castenbolz and Zolter, 1993 ) and primates (Iwasaki, Mivata and
Kobayashi, 1989 ).

About the lingual structuer in cetacea and particularly in dolphins, there are some
descriptions about the form and topographical distribution of the lingual structures
( Sonntang, 1992 ; Yamasaki and Satomi, 1976 ; Donaldson, 1977 ; Kastelein and Dubbeldam,

# Address : Departmant of Anatomy, Faculty of Medicine, University of Valladolid, st. Ramén v Cajal, 7. 47005 Valladolid, Spain
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1990 ), but the distribution of taste buds and the importance of the taste in these mammals
is not clear.

MATERIALS AND METHODS

For this work, we have used two tongues of bottle nose dolphins ( fursiops truncatus )
females, which died of natural causes sixteen and twenty-five days after they were born
in the “Casa de Campo” Zoo ( Madrid, Spain ). The tongues were removed, cut and fixed
in a solution of 10% formalin, washed in physiological salt solution, and then they were
inmmersid in a 8N hydrocloric acid solution at 60°C for 30 minutes to remove any
extracelular material from the tongue surface. After this the pieces were cleaned with
abundant distilled water and were dehydrated in graded graduation alcohols until 100%
alcohol. After being dehydrated, the pieces were dried in a hyperbaric chamber ( Balzers )
with CO,, then they were fixed to the cupper stubs with electroconductor glue of carbon,
and were sputted with gold in a high vacuum chamber in Argon atmosphere ( 18mV ) for
3 minutes. The visualization of the pieces was made with a scanning electron microshope
JEOL T-300 with 15 KV accelerate voltage.

RESULTS

The size of the tongue is 12 X4cm. Macroscopically it only shows a few small papillar
formations in the posterior third, in the area of the “V" lingual with the rest of the dorsal
szrface of the tongue being smooth and without intermolar tubercle. In the anterior third
the edge is covered with a lot of marginal papillae that can be seen by the naked eye
( Figure 1 ).

With scanning electron microscopy we can see how the two anterior thirds of the
tongue, including the edges and the marginal papillac area, show no papillar formation
( Figure 2 ), and at higher magnification we can see microridges and scattered micropores
( Figure 3 ).

In front of the “V” lingual, there are two different types of papillar formations : those
located on the sides show an appearance of fungiform or conically papillae with an orifice
on its surface, ( Figure 4 ) and the ones located more medial are circular, delimited by
descamated cells and there are a few pores scattered all over its surface, smaller than the
ones of the more lateral papillae ( Figure 5 ).

The “V” lingual is formed by 7 to 10 papillae with cavity shape the interior of which
emerges between 8 and 15 conical prolongations ( Figure 6 ), with some pores on the surface
( Figure 7 ).

Behind the “V" lingual, there are two types of papillae formations, one similar to that
located on the more lateral area in front of the “V" lingual ( Figure 8 ) and the other
with the appearance of the typical vallate papillae ( Figure 9 ). In this region the celularity
is very intense, forming in some areas circular folicles.

DISCUSSION
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The lingual morphology will vary depending on whether the animal is young or adult.
They keep the marginal papillae until they are approximately 16 years old. This papillae
have an important role during the suckling period ( Green, 1972 ; Kastelein and Dubbeldam,
1990 ). They have been observed in another species ( De Beaux, 1924 ; Habermehl, 1952 ).

The absence of mechanical papillae shows that it has no functions to capture food
and drink, nor excretion functions. The homodonta dentition of the odontocetos condition
them to swallow the food without masticating and so the tong guedoesh’t have the function
of shaping the food. The capture of drink isn’t necessary and the function also doesn’
t exist because they don't have hair on its corporal surface like all the cetacea. Neither
is it involved in the emission of sounds because they are modulated in the larynx and nasal
area ( Dormer, 1979 ).

The aspect of microridges and pores are similar to those found in other mammals
( Chomorro et al, 1990 ; Iwasaki, Miyata and Kobayashi, 1987 ) and its fanction, which
agrees with Sperry and Wassersug ( 1976 ), would be the dispersion of mucous secretions
on the tongue surface.

We can say about the papillae that appear on the posterior third, a cause of its
morphology, that they are fugfiform and circumvallate gustative papillae and in both cases,
we can see on its surface pores but we can't say that on its inside exist taste. The work
made by Sommtang ( 1922 ) shows a poor or non-existent taste sense in all the cetaceas,
but this is not so in the works of Caldwell and Calewell ( 1972 ), Nachtigall and Hall
( 1984 ), Behrmann ( 1988 ) and Leatherwood and Reeves ({ 1990 ).

The fact that there be only gustative papills on the posterter part of the tongue would
be explained because it is in this part where the tongue has a more direct contact with
the food in order to swallow it and not on the anterior part where the flow of water is
greater and will dissolve the tastes. This also would explain the presence of papillae with
poros, that could be gustative, behind the “V” lingual.

A study with optic microscope of histological sections wouled be necessary in order
to locate the situation, density and distribution of taste buds, and also a comparative study
with new born and adult species would be necessary. Furthermore, we can't forget the
hypothesis that relates to taste buds in other parts of the oral cavity like gums vestibule
or palate.
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FIGURES

Fig.1 Dorsal surface of the tongue.

Fig.2 Anterior surface of the tongue with
intercellular unions. SEM. 1.500x.

Fig.3 Micropores and microridges of the
anterior surface. SEM. 10.000x.

Fig.4 Conical papilla with a pore. SEM. 75x.

Fig.5 Fungiform papilla with micropores.
SEM. 75x.

Fig.6 Vallate papilla. SEM. 50x.

Fig.7 Prolongations of the interior of the
vallate papilla. SEM. 150x.

Fig.8 Conical papilla behind the "V lingual.

Fig.9 Vallate papilla behind the "V'" lingual.
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INTRODUCTION

Mouse deer or chevrotain ( Traguildae ) is an ancestor of artiodactyla, and also the
smallest ruminant®*”, In Japanese they are called Mame Jika and in Indonesian they are
named Kanchil, Napoh or Pelandok.
There are four types of mouse deer ;
) African water chevrotain ( Hyemoschus aquaticus, Mizu Mame Jika )

) Indian chevrotain or spotted mouse beer ( Tragulus meminna, Indo Mame Jika®® )
) Larger mouse deer ( Tragulus napu, Oho Mame Jika )
4) Lesser mouse deer ( Trangulus javanicus , Jawa Mame Jika )

Of these four mouse deer, lesser mouse deer is the smallest. They are distributed not
only in Java but also Malaysia®*”, Sumatora, Kalimanten'®, Thailand'®, Miyanma,
Cambodia, Vietnam, and other part of South East Asia?®,

They are attacked by snakes, alligators and the other carnivorus including dogs.'” The
protection of them as wildlife is urgent. Naturally, the reproduction of mouse deer, not
only as one of experimental animals as a model of small ruminants®*'" but also as a model

B1),12),13).14).23)

1
2
3

of an ancestor of artiodactyla, has been proposed.

However, the trial of breeding of lesser mouse deer in Indonesia is only occasional
in zoos. A systematic approach is in preparation in Bogor Agricultural University.

In Malaysian Medicul Research Institute and Agricultural University, colonies of lesser
mouse deer are maintained and they have offsprings. Their colonies have been introduced
into Japan two times. Dr. Fukuta and his co-workers are maintaining a group of lesser
mouse deer. They could obtain offsprings, too'“'%!3,

This short report is to offer the data ( base ) of already known subjects on lesser
mouse deer, as a starting point of cooperative projects between Yamaguchi University and
Indonesian universities.

1. General appearance of the lesser mouse deer ( Tragulus javanicus ) . Color : Rich
brown with longitudinal rows of white stripes in ventrolateral edge of neck as well

% 1 This report is to commemorate the academic cooperation and exchange agreement between Faculty of Agriculture,
Yamaguchi University and Faculty of Veterinary Medicine, Bogor Agricultural University Bogor, Indonesia, and also
between Faculty of Agriculture, Yamaguchi University and Muhammadivah University, Malan, Indonesia.
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2. Body weight.

1.0kg, 9 ~ 10 month old 1.5ke.
3. The number of chromosomes

2n=32.
4, Maturity.

5 to 6 months.
5. Gestation period.

140 ~ 177 days. or 150 ~ 155 days.
6. Litter size.

Usually one but occasionally two.
7. Body temperature.

38.4°C, but easily affected by room temperature®".
8. Lactation:

Lactation is approximately 3 months.
9. Diet.
10. Blood analysig®:!!»3:28.29)
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as ventral surface of tail and chest. ( Figs. 1, 3, 4, 5, 7 )

Eve : Big eyes are characteristic to mouse deer. ( Figs. 1, 3, 4, 5, 7, )
Head and body length : 30 ~ 47cm, or 40 ~ 75cm.

Height at the shoulder : 20 ~ 35cm, or 20 ~ 25cm.

Tail length : 2.5 ~ 12.5cm, or 5 ~ 8cm.

0.7 to 2.0kg. Body weight of neonate is 154.6g on the average, 14 ~ 20 weeks old,

32)

Mating occurs throughout the year.

Grass ( Fig.2 ) leaves of low bushes ( Figs.6 aud 7 ), fallen fruits, and berries.

Red blood cell :

cattle ( 8.1 )
Blood analysis :

Spherical in shape. Smoll in size ( 2.2x¢m in diameter® ) compare
with 4.0xm of goat, 4.8um of sheep and 5.9um of cattle. The number ( X10%/ ¢ )
of red blood cells 55.9 is much higher than that of goat ( 16.0 ), sheep ( 10.3 ) and

Total protein ( g/dl ) 6.021» 5.6
Albumin ( g/dl ) 4.51 3.68
al globulin ( g/dl ) 0.18 i
a2 globulin ( g/dl ) 0.43 '
A1 globulin ( g/dl ) 0.39 i
A2 globulin ( g/dl ) 0.27 ’
» globulin 0.23 0.5
A/G ratio 3.15 1.91
Na ( mmol/1 ) 155.56 153

K ( mmol/1 ) 6.20 7.45
Cl ( mmol/1) 119.44

LDH ( IU/1) 1675.4 1540
GOT (IU/1) 132.6 131
GPT ( IU/1) 16.8 37
CPK ( 1U/1) 1627 .4 2041
Triglyceride ( mg/dl ) 42 29
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Total cholesterol ( mg/dl ) 44 .8 29
BUN ( blood urea nitrogen )( mg/dl ) 18.6 38.6
Total bilirubin ( mg/dl ) 0.09 0.71
Phosphorus ( mg/dl ) 10.38 12.6
ALP (IU/1) 362
LAP (IU/1) 73
»-GTP ( 1U/1) 12
range
Blood cells?® Red blood cells ( X10%/mm?® ) 153.9+22.1  (123~216)
Red cell size ( x ) 2.3£0.6 (1.42~3.3)
Hemoglobin ( g/dl ) 16.4+0.9 (15.6~8.5)
Hematerit ( % ) bh 145 5 (48~67)
MCH ( pg ) 1.1+0.1  (0.95~1.24)
( Average hemoglobin amount or RBC )
HCHC (% ) 29.8+1.4  (27.6~32.5)
( Average hemoglobin concentration of REC )
White blood cells ( X103/mm?® ) 8.1+2.0 (5.1~11.2)
Neutrophils ( % ) 22639 (19~31)
Lymphocytes ( % ) 70.44+3.9 (62~74)
Monocytes ( % ) 5.6£0.5 (5~6.5)
Eosinophils ( % ) 2.540.9 (1.5~4.0)
Basophils ( % ) 0 0

11, Ruminology?!+»

2

13.

Contents of rumen of lesser mouse deer are characterized with the fact that solid
substance is abundant. Species of protozoa are fewer, though new protozoa, Isotricha
jalaludinii, has been found'?, and giant bacterium is present. In addition to that,
activity of digestion of fiber is high.

Cage feeding'?.

The results of the experiments in Malaysia ( Agricultural Univ. and Medical Research
Center ) and Japan ( Ministry of Agriculture, Forestry, and Fishery. Inst. Animal
Hygine ), show that cage feeding is better than open pene style, in order to reproduce
lesser mouse deer as well as to prevent the animals from fighting™, stress, and uneven
supply of diet.

A pair of two rabbit’s or canine cages ( 57 %57 X47cm each ) are suitable for one pair
of animals.

Room temperature should be kept above 15°C.

Diet is mainly pellets for rabbits, to which sweet potatoes, bananas, hay, carrots, and
or cabbage can be added. Feed once a day. Neonates can be fed on milk for pups,
cow milk, or milk for swine. Mashed banana can be added to millk.

Anatomy.

Anatomical reports including myology of facial muscle, hind leg muscle, splangnology
of liver, heart, male genital organs, as well as scanning electron microscopy of stomach
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surface! and surface of tongue”, have been published from the department of anatomy,
Faculty of Veterinary Medicine, Bogor Agricultural University. Histochemistry and
immunocytochemistry of digestive canals are also conducted®®. No systematic
anatomical records have been published as yet.

a)

c)

f)

g)

Tooth. i
Adult : mx 2 =34

0130

3—-—~130x 2 =22

Milk tooth :
Skeleton
Cervics 7, Thoracic 13, Lumbar 6, Sacrum 3, Caudal 15, Sterunum 5, Ribs 13 ( sternal
ribs 7, asternal ribs 6 ), Metatarsus 3 and 4, or Metacarpus 3 and 4 are fused to
compese cannonbone excpet for African water chevrotain.

Face and jaw.

Hornless, small head, pointed snout, big eyes, slit-like nostrils are characteristic
features in face. In ventral jaw, Gl mentalis or intermandibular gland is
characteristic to lesser mouse deer, and male utilizes the secretion of this gland
as marking.

Liver

Liver is multilobular structure.

Kidney ( Fig. 8 ) .
Conspicuous difference between cow and deer ( or sheep ) is the lobulated surface
of kidney in cow and the smooth surface of deer or sheep. The surface of the
kidney of lesser mouse deer was smooth ( Fig. 8 ). As in the case of cow, goat
or sheep, the left kidney is a floating kidney.

Stomach ( Fig. 9 )haarionzssn

Stomach is composed of rumen ( 380ml, 88% ), reticulum ( 35ml, 8.1% ), and
abomasum ( 17ml, 3.99% ). Omasum is only residual area of 2~3c. The rumen
has three compartments ; Dorsal sac, Ventral sac, and Posterior ventral sac.
( Fig. 9 ). They occupy approximately 3/4 of abdomen. The proportion of volume
of rumen and reticulum ( 96.19% ) is larger than that of other ruminants.
Intesting ( Fig. 10 )**%,

Cecum is the large organ second to rumen in abdomen. To cecum, jejunum-ileum
enters. Colon forms spiral loop in which colon reaches central flexture after 1.

5 centripetal turn. Then colon runs two centrifugal turns. It continues to the
ascending and decending colon and then to rectum.
Others.

Male has preputial ( sebaceous ) gland and anal gland.
Female has four mammae, though the number of offspring is usually one or two.

DISCUSSION

The aim of breeding of this animal includes the protection of wildlife and utilization
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of them as a miniature model of cow or other ruminants.

The systematic breeding has been conducted mainly in Malaysia and in Japan. The
offsprings so far obtained are limited in number. Large scale breeding with cages and
experimental diet is technically possible but in fact it is still in the stage of pilot study.

To maintain animals in a large pen with natural fruit trees and wild atomosphere
will be ideal, but at this early stage cape-breeding'"241* is more efficient than the natural
breeding system.

Spontaneous anatomical studies so far conducted have to be integrated to a certain
grand design. Otherwise, they are limited in practical value as part of data.
Nevertheless, at least two projects are on going at Obihiro University, Hokkaido, Japan,
and Miinchen Ludwig Maximilian University, Germany, with a combination project at
Veterinary Anatomy of Bogor Agricultural University, Bogor. The forthcoming project
on lesser mouse deer between Bogor group and Yamaguchi University should not
interfere or conflict with their research. Since this animal is well-known as highly
sensitive to environmental stress*", the comparison of stress-protein in the liver of wild
mouse deer and captive-born ones will be a subject of our study.
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LEGENDS

A lesser mouse deer. Hornless, small head, pointed snout, big eyes, slender and long legs
are characteristics. At Department of Veterinary Anatomy, Bogor Agricultural University.
Another example of lesser mouse deer ( arrow head ) is fed with grass. At Malang in East
Java. ( On the campus of Sekolah Tinggi Limu Ekonomi Malangkucecwara )

3)~7) The third example of lesser mouse deer at University of Muhammadiyah, Malang.

8)
9)

10)

3) Drinking water

4) Right side

5) Left side

6) Eating leaves of bush tree, (Upper right coner, feces ( arrow head ))

7) Face and neck

Surface of kidney ( arrow head ). Fixed specimen at Bogor Agricultural University.
Diagram of rumen, reticulum ( Il ) and abomasum ( IV ). Rumen is divided into dorsal sac
( ID ), ventral sac ( IV ) and posterior ventral sac ( IPV ).

Diagram of intestine. Colon forms a spiral loop. After 1.5 centripetal turn it reaches central
flexture and then continues to two centrifugal turns. Cecum is large in volume.
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BLOOD ANALYSIS AND MACROSCOPIC OBSERVATIONS OF MILITARY
HORSES WHICH SUFFERED FROM MALLEUS ( GLANDERS )

IN VIETNAM DURING THE SECOND WORLD WAR
Fumio SUGIYAMA*

Japan Veterinary Medical Association, 1—1—1 Minamiaoyama,
Minato-, Tokyo, 107 Japan

[ Received for publication : June 30, 1993 )

In 1942, author and his co-workers observed more than 60 military horses
suffering from smalleus in Vietnam during the World War II. In 95% of those
horses, lung malleus tubercles were indentified , but nasal mucosa and trachea
were free from mallews in most of the cases.

The results of blood analysis ( aggultination, CF test ) and mallein test
and observations of necropsy were not always consistent.

Although mallens is no more prevalent in the current Japan, the record
of this disease may be worthwhile to be published for the benefit of the
inexperienced veterinarians.

*The President of the Japan Veterinary Medical Association
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THE ANATOMICAL MUSEUM OF VALLADOLID
PASTOR, J. F., VERONA, J. A. G, DE PAZ, F. J. AND BARBOSA, E.
Department of Anatomy, Faculty of Medicine, University of Valladolid, Valladolid ( Spain )*.
[ Received for publication : August 20, 1995)

ABSTRACT About the middle of the 19th century, for teaching purposes artificial
and natural anatomical pieces began to be collected in the Anatomical Department of the
University of Valladolid.

Valuable pieces, which were executed in wax, plaster, cardboard and wood, have been
conserved for many generations, and we are incorporating recent pieces. A fine sampling
of apparatus and instruments, as well as drawings, books and slides, exist. All of them
are directed towards teaching and investigation in the field of anatomy.

After being closed during various periods, the Museum has recently opened its doors
again , within the framework of what a modern museum should be. The exposition halls
have been modernized, pieces have been restored, and new techniques of conservation and
anatomical representation are being added.

An important section is dedicated to comparative anatomy. There are more than 1000
specimens of vertebrates : fishs, amphibians, reptiles, birds and mammals.

HISTORICAL INTRODUCTION

Medical studies at the University of Valladolid date back to the year 1404, although
they were not completely structured until the 16th century.

It was in the University of Valladolid that the second professorship of anatomy was
established in Spain, based on a priviledge conceded by King Carlos I in 1550; at that time
the anatomist and surgeon Bernardino Montana de Montserrat, testified to the splendor
achieved by such studies. In his text, “Libro de Anatomia del Hombre”, published in
Valladolid in 1551, he recommended that those who wished to learn anatomy should go
to Monpellier, Bolonia or Valladolid.

During the 17th and 18th centuries, anatomy studies suffered a severe decline, being
considered "unimportant” and even being eliminated altogether at the beginning of the 17th
century. Their reinstatement was due entirely to the students themselves. Officially there
should have been a professor in charge of dissections, but in practice that never happened.

In those days anatomy was more popular among surgeons than doctors; surgical
students dedicated their entire fourth and their last course, to learning this subject. During
these two centuries, the work of Heister, Eustaquio, Vesalio and the Spaniard Martin
Martinez was followed.

THE COLLECTIONS

The first notice of the existence of anatomical pieces for the Museum dates back to
1861, when the Dean of the Faculty of Medicine, Andrés Laorden, ordered a collection of

* ADRESS : Department of Anatomy, Faculty of Medicine, University of Valladolid, st. Ramén y Cajal, 7, 47005 Valladolid, Spain.
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wax paintings depicting eye diseases to be brought to the School of Medicine in the
“Hospital de la Resurreccion.”

The great upsurge, which the Anatomy Department underwent in terms of the provision
of models and installations, was due to the Head Professor of anatomical technique and
Dean of the Faculty, Mr Salvino Sierra y Val

Prof. Sierra (1847-1939), after travelling to the most prestigious European Anatomy
Departments, decided that our University should strive to achieve the same high level as
that of those institutions; and he thus began to acquire teaching materials, as well as to
prepare natural pieces by various conservation methods. This task was greatly fomented
by the creation of the Sierra Anatomy Institut in 1916. It had been petitioned by the
“Spanish Association for Scientific Progress”. The improved economic support benefited
the purchase of artificial preparations of that epoch and the utilization of the more advanced
techniques in use at that time.

WAX MODELS

All pieces of this type are from the French firm Tramond, founded in Paris towards
the middle of the 19th century. These anatomical preparations were executed based on
natural dissections, and their authors followed the same guidelines which had been used
in the Italian Renaissance by the first artists of this modelling. These models were
constructed on natural bone, with wax being applied on top in distinct colours to reproduce
faithfully the various anatomical structures.

The pieces conserved in our Museum totalize 124. Although the majority of them are
not dated, almost all of them belong to the last third of the 19th century. The oldest
specimen, with a date of 1868 on the shoulder, corresponds to the chest of a lying man,
which shows the right half of his body. In some of the pieces, signatures such as that
of the great artist, Jumelin, can be seen.

One of the specimens does not represent human anatomy, but rather the daily
development of a chicken embryo, in a painting composed of 21 figures. ( Fig. 1)

Among them all, those which reproduce the head, neck and brain stand out for their
excellent state of conservation. ( Fig. 2 )

PLASTER AND CLAY MODELS

The magnificent collections of Doctors Losada and Velasco are of this material. These
pieces reproduce different anatomical regions, urologic operations and approaches for the
ligation of arteries.

These specimens were executed in approximately 1860; at present 175 pieces are
conserved in our Museum. The majority are in high relief, although there is a variety
in the form of statues.

Several more pieces in these materials, executed by Nicolds Augier in Paris, can be
seen. They were acquired for the Museum at the beginning of this century.

There are also various models of pathological pelvises, from the Parisian firm Guy
Ainé, made from plaster over a wire base, which appeared in this firm's catalogue in 1852.
The originals belong to the collections of Doctors Dupuytren, Dubois and Pravas.
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“PAPIER MACHE® MODELS

These models are from the Parisian Auzoux collection; their prototypes were created
in the first third of the 19th century. More manageable and less expensive than the wax
pieces, this material gradually replaced others for use in faculties and schools. These models
are dismounted in multiple pieces. Some of them are enlarged up to 10 times their natural
size. Particularly notable is a life-size model of a man, dismountable into 129 pieces. It
includes large reproductions of the ear, eye, tongue, nasal cavities and brains.

WOODEN MODELS

This material was not used very often in classical anatomy, but even so, two types
of anatomical representations can be seen. On the one hand, there is the collection of
articulated pieces of Zimmerman de Berna, consisting of seven types for the study of
articular mechanics ; and, on the other, a complete box of dental models, dismountable
and interchangeable, to reproduce different pathologies. ( Fig. 3 )

PLASTIC MODELS

There are what are currently used for teaching purposes in our department. All the
pieces are from the German firm Somso. They date back to 1876. They were created
by Marcus Somer, who founded the firm.

NATURAL PREPARATIONS

During the last two centuries, there have been multiple methods utilized for the
conservation of anatomical pieces, ranging from simple dissections to the most modern
methods of plastic infiltrations.

The oldest are conserved by stuffing after dissection; their present physical appearance
is not very attractive due to the darkening and retraction they have suffered over time.

With respect to the glycerine or Laskowski method, various preparations of extremities
can be found in the Museum, dating from 1900 to 1902.

Although the waxing method was developed in the previous century by Fredericq, the
existing pieces were recently made ( 1986-1990 ) ; a collection of foetuses of different ages
and the body of a newborn being of particular note. ( fig. 4 )

The availability of synthetic materials brought new perspectives to anatomic
representations. Corrosions, resin inclusions and plastination are some of the latest
techniques incorporated.

An aspect of the Museum which is especially notable is osteology, as evidenced by
the over 8000 bones conserved. The cranium is represented in all imaginable: separated
bones, coloured, skull sections, parts of bones, dental preparations, as well as samples from
different ages.

About skeletons, there are ones from adults, children and foetuses. More than 100
of bone remnants are dated as to age and sex, which are of great anthropological value.

Although presently forgotten in medical studies, COMPARATIVE ANATOMY has not
been neglected in the Museum. ( Fig. 5 and 6 ) The collection in this important section,
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includes the following bone material:

The class fish is represented with four orders which is a total of 12 completed skeletons.

The class amphibia is represented with 33 completed skeletons, among which we want
to emphasize the Conraua goliath skeleton.

The class reptilia is represented with 135 skeletons, emphasizing the one of
Melanosuchus niger, Boa canina, Boa constrictor, Pyton molurus, Pyton regius, Pyton
reticulata, Caretta caretta, Chelonia mydas, Podocnemis unfilis, Amphibolorus nuchalis,
Chamaleo chamaleo, Varanus exanthematicus, Varanus niloticus and Varanus salvator.

The class birds is represented with 604 skeletons. We want to emphasize the skeletons
of Branta sandwicensis, Aegypius monachus, Falco peregrinus, Phaenicopterus ruber
chilensis and Psephotus chrysopotorygius.

The class mammalian is represented with 847 skeletons. Among them we have
Ammotragus lervia, Antilope cervicapra, Capra falconeri, Lama guanicoe, Tayassu tacaju,
Ailurus fulgens, Canis lupus signatus, Hyaena hyaena, Hemigalus derbyanus, Pteronutra
brasilensis, Galemys pirenaicus, Pipistrellus maderensis and Thrichechus manatus. We
want to call attention to the osteological collection of primates, 168 skeletons of 51 different
specimens ( from the Cebuella pygmaea to Gorilla gorilla ) .

INSTRUMENTS AND APPARATUS

Another section of the Museum is dedicated to instruments, apparatus and various
utensils which have been utilized both in practice and in investigation, as well as in anatomy
teaching through the ages. One of the most curious elements is the "Verascopo”
( stereoscope for viewing slides ), an ideal apparatus invented for viewing images in three
dimensions, complemented by a series of 200 stereoscope photographs from the University
of Edinburgh. Among the multiple projection apparatus exhibited, there is a wonderful
one by Reichert, for epidiascopic projections.

PICTURES

The paintings and laminas, which are conserved in the Museum, are currently
undergoing restoration. The collection of lithographs by Bourgery, which totals 84 laminas,
is noteworthy. On the other hand, there are oil paintings of large dimensions, which
originally decorated the walls of the Department. They date from the first third of this
century. The largest corresponds to a representation of the peripheral nervous system.
It is 2.5 metres wide and 4 metres tall. It is the only one remaining of the six which
existed in the ancient Anatomy Ampitheatre.

BOOKS

In reference to bibliographic resources, there are several which merit mention. The
most valuable are a copy of ” La Composicion del Cuerpo Humano” , by Valverde de
Amusco, from 1556; the " Traited Osteologie” , French translation by Monro ( 1759 ) ;
the ” Anatomie de I' Homme” , by Bourgery, from 1866; and ” Anatomia Completa del
Hombre” , by Martin Martinez, from 1745.
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CURRENT STATUS

The pieces of this Museum have been kept in diverse sites, not always well-conditioned,
thus leading to the deterioration of many of the pieces. In 1985, the task of reconditioning
the rooms and improving the pieces ( some of which were in a lamentable state ) began.
After five years of multiple transfers, reorganizations and restorations, the Museum came
to life again, thanks to the advance represented by the remodelling of the Anatomy
Ampitheatre.

The Museum opened to the public in May of 1990. Because the shortage of personnel
impedes a fixed daily schedule, medical students and groups visit it at pre-arranged time
on a one-to-one basis.

Actually, the Museum’s missions are the following: 1 ) To recover all the materials
that have been used in some ways in the teaching of the anatomy and other medical subjets
in our University and keep ( contempled and be served ) as a reference to next generations.
2) To enrich the collection with new contributions and preparations, especially in the
osteology field and anatomical preparations.

In Spain, there is only one other museum like ours. It is the Anatomical Museum
of the University of Madrid, which has similiar organization and direction as ours.
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ENRICHMENT OF AESTHETIC COMPONENTS OF ANIMAL
HUSBANDRY — FOR THE ORGANIZATION OF ANIMAL
HUSBANDRY AS A BEAUTIFUL INDUSTRY —

Eimei SATO

Departinent of Reproductive and Developmental Biology,
The Institute of Medical Science, The University of Tolyo.

[ Received for publication : April 30, 1995 ]

I maintained my opinion for the enrichment of the aesthetic components
of animal husbandry for acquiring a solid basis in Japanese society. The points
which I have discussed in this article are as follows.

1) Essential power to organize animal husbandry as a beautiful industry
2 ) Elimination of ugly components in animal husbandry

a) ugly components in the body of domestic animals

b) ugly components in the process of the death of domestic animals
3) Enrichment of the aesthetic components of animal husbandry

a) beauty in the distant view

b) beauty in the close-range view

4 ) Enrichment of the traditional beauty in animal husbandry
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HISTORY

Indian literature reveals the veterinary cult existed in the Indian subcontinent as early
as 3000-4000 years ago. In the post vedic period the teaching of veterinary medicine was
included in the curricula of medical schools. There is evidence of existence of veterinary
hospitals and dispensaries under the rule of Chandra Gupta Maurya ( 300-298 BC ) and
King Ashoka ( 237-232 BC ) . Veterinarians were named as Salihotriya after the famous
horse medicine authority Salihotra in the ancient time. Salutri as a designation of
veterinarians is derived from Salihotriya.

It may be said that formal veterinary education began in 1862 with the estabishment
of an army veterinary school in Pune. The first civil veterinary school was started in
Babugarh ( Hapur ) in 1877 in U. P. These schools had limited objectives of training Indians
for services as assintants in romote depots and military farms, and consequently the first
veterinary college was started at Lahore in 1882. The establishment of a veterinary
research laboratory in India was recommended in 1885 and was actually started in 1889
at Pune. Later this laboratory was shifted to Mukteshwar in the Kumaun Hills in 1893
due to the congested surroundings of Pune and unsuitability for working with the highly
virulent disease rinderpest.

Later the Bombay veterinary college was started in 1886. Following the frequent
occurrence of famine and calle plagues, several commissions were appointed towards the
end of the 19th century to go into the question of control of cattle plagues and its prevention
and maintenance of health of bullocks. On their recommendation a civil veterinary
department was established in 1881. With the expansion of activities of civil veterinary
depts, in states veterinary colleges arose in different centres viz. Calcutta in 1893 and
Madras 1903. These veterinary colleges awarded diploma by adopting the course
programme developed by the Royal College of Veterinary Surgeons, London. This course
curriculum was mainly based on equine practice.

The Royal Commission on Agriculture in Indian subcontinent in 1928 recommended
a fourfold increase in the employment of veterinary assistant surgeons to cope with the
enormous animal disease problems. They suggested that higher education for veterinary
surgeons in England and colleges in India should develop degree programmes. They also
recommended that one of the existing colleges may be upgraded with central assistance
to introduce degree level education. Later the Madras veterinary college took up the lead,
and with the concurrence of the Madras University in 1936, the Bachelor of veterinary
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science degree programme was started.

The curriculum of the B. V. Sc. course recommended by the FAO/WHO on Veterinary
education in 1965, was adopted in most of the Veterinary Colleges, barring certain
variations.

Since the Independence of India, various teams have reviewed agricultural education
and research . Finally the Agriculture Review Committee,which consist of eminent
scientists from India, U. K. and U. S. A., submitted a report for reorganisation of Agriculture
and Veterinary Education in India. Based on the report, the Agriculture Universities were
established.

The Uttar Pradesh Agricultural University was the first Agicultural University
established at Pant Nagar in 1960, other states followed it. In certain states the
implementation was either slow or half hearted, and the Universities did not always get
the full support from their state government. This has resulted in the stunted growth of
these Universities which leads to inadequate progress in the field of veterinary education
and research.

Aguricultural universities are mostly headed by Vice-Chancellors who are agriculture
graduates, and they never devote attention to the development of veterinary science and
fisheries due to lack of vision for the development of these fields. The financial allocation
to these universities by the State Government is reduced, and the budget allotted by the
authorities to veterinary and fisheries faculties is very meager and disproportionate to Gross
National Product contributed by these sectors. This leads to the deterioration of veterinary
and fisheries education under an agricultural universities setup.

These phenomena led to the establishment of separate universities for Veterinary and
animal sciences including Fisheries in 1989 at Tamil Nadu in Madras and Calcutta in west
Bengal in 1995.

UNDERGRADUATE DEGREE PROGRAMME

These are 34 veterinary colleges in India offering composite courses in veterinary
science and animal husbandry. Of the 34 colleges 30 are functioning under agricultural
universities of different states, two in Tamil Nadu veterinary and animal sciences
university, one in West Bengal, and the last one in the union territory of Pondicherry which
is affiliated with the central university of Pondichey. It is imperative that in a degree
programme of veterinary science, sufficient courses should be covered to make the
graduates competent for adequate animal health converage, but at the same time, that
sufficient courses in animal science should also be taught to make the students meet the
challenges of rural based livestock problems. It would therefore be appropriate that the
composite courses of B. V. Sc. degree should have 60% veterinary and 40% animal science
courses.

The students after the completion of courses in veterinary science and animal
husbandry are usually given internship training for a period of six months in both veterinary
science ( veterinary hospitals ) and animal husbandry (livestock farms ), for on site training
to make them confident to face the problems in the rural areas.
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SYSTEM OF VETERINARY EDUCATION

Before the establishment of agricultural universities in the country, all veterinary
colleges followed the British pattern of conventional teaching. In the early 1970s there
were calls for educational institutions to transform themselves so that they would become
instruments of a broad rural develoment rather than agricultural development in the narrow
technical and production sense ( Coombs and Ahmed 1974 ). To fulfill this need, the
tmimester system of teaching was introduced in all veterinary colleges under agricultural
universities without considering the socio-economic conditions. Unfortunately this system
has not worked well in our colleges and there has been no impact on rural development
as anticipated.

In the academic field there was wide variation in the duration, credit load, number
of subjects covered and pattern of education imparted. While the duration of the study
varied from 4 to 4.5 years, credit load of a graduate veterinary programme varied from
150 to 225 credit hours. Number of admissions, criteria for admission selection, subjects
in which the courses were taught, duration of internship, pattern of clinical exposure, farm
training, extent of topic coverage, the sequencing of courses etc, showed wide variation
among the various veterinary institutions. The examination system and evaluations left
much to be desired. This was liable to put the entire veterinary education of the country
to question ; and therefore was not considered desirable. [t was decided to change to another
suitable system of education. Recently semester system of teaching has been istroduced
in most of the agricultural universities. The formation of the Veterinary Council of India
in 1984 by Act of Parliament led to a minimum standards of education and a uniform
syllabus being implemented in all the veterinary colleges in the country, with an external
examiner concept. The efficiency of this system should be reviewed after some time.

WOMEN IN VETERINARY EDUCATION

Women students were not much attracted by the veterinary profession in the 60’s and
the 70's. Since the last decade, there has been a lot of awareness among women not only
in human medicine but also in veterinary medicine and other professional courses. Some
government have passed an order that 309 of seats in all educational institutions must
be earmarked for the women. A similar provision is also adopted in all spheres of
employment.

JOB ORIENTATION PROGRAMMES

To reorient the curricula and syllabi is needed to satisfy the needs of the livestock
and poultry industries. The aptitude as well as skill of veterinarians needs to be improved.
We may think of a society in the future where more veterinarians will opt for private
practice, rather than goverment jobs.

CONTINUING VETERINARY EDUCATION
FOR ACADEMIC STAFF DEVELOPMENT

Continuing veterinary education is gaining momentum slowly in the developing
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countries, including the Indian subcontinent. When properly conducted, continuing
veterinary education is an effective tool to maintain professional competence. To keep
pace with the informaticn explosion, the veterinary grduates must be informed of the latest
developments in the field of veterinary science so that they can effectively deliver the goods.

UNIVERSITY — INDUSTRY LINK

The educational institutions must have continuous interraction with industries,
institutions and organisations. The universities must review their academic progmammes
and reorient the syllabi contents to meet the social needs.

NEW PROGRAMMES

New educational programmes must be started for serving the dairy, meat, poultry and
fisheries industries. This will help the entrepreneurs to invest in those industries. The
Tamil Nadu Veterinary and Animal Sciences University at Madras, being the torch bearer
in veterinary education, has restructured its curriculum and syllabi, both undergraduate
and postgraduate, to suit the above needs and plans to start the following newer educational
programimes.

1. P. G. Diploma in animal business management. ( P.G = post graduate )
2. MBA course in animal business management.

3. Veterinary nursing course.

4, Veterinary pharmaceutics and drug delivery system.

5. Entrepreneurship development programme on dairy and meat products.
6. P. G. courses for fish diseases.

7. Molecular biology.

8. P. G. courses in animal biotechnology.

9. P. G. courses in wild animal management.

10. P. G. diploma in poultry production and poultry diseases.

Integrating models of curricula with those for research and extension in veterinary
education is the need of the hour in order to keep pace with the modern technology of
teaching.

The only way by which rural development could be brought out is by launching people
— centered development programmes. A subsistence farmer learns to be a commercial
ptroducer. A change necessitates new experiences, new propositions and practical
knowledge. What applies to a farmer ( transforming the way he is ) equally applies to
an academic, a researcher, an agribusinessman, a politician, a development professional
or any other professionals. A University, which concentrates on helping people to discover
new ways of being, and on encouraging them to find new ways of learning and doing ,
is much more likely to contribute to sustainable, equitable and environmentally responsible
development, than conventional institutions.

CONCLUSION

The Indian subcontinent is enaowed with rich natural resources. The judicious and
optimal exploitation of these resources is the need of the hour. The main hindrance for
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overall improvement is the population explosion. The development of weaker sections is
of vital importance to developing a country, because no nation will progress if a large
proportion of its population remains poor. All educational and research programmes must
be directed towards uplifting of rural weaker sections.

1)

2)

3)

4)

[43]
—

6)

7)
8)
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B. SUBJECTS ethines and jurisprudence

The subjects for study and examination for B. 16) Veterinary epidemiology and preventive

V. Sc. & A. shall be under : medicine

1) Veterinary anatomy and histology 17) Veternary and animal husbandry

2) Veterinary physiology extension

3) Veterinary biochemistry PART V

4) Veterinary pharmacology and toxicology Syllabus and courses

5) Veterinary parasitology ( SEMESTER WISE DISTRIBUTION

6) Veterinary microbiology OF COURSE )

i Veter?nary path.ology | SEMESTER

8) Veterinary public health

9) Animal nutrition VAN-111 Gross anatomy I 2+2=4

10} Animal breeding and geneties including VPY-111 Vet. physiology 2+1=3
biostatistics. VBC-111 Gen. vet. biochemistry 2+1=3

11) Livestock production and management AGB-111 Biostatistics and

12) Livestock production technology computer application 2+1=3

13) Animal reproduction, gynaecology and LPM-111 Gen. live-stock management
obstetrics 1+1=2

14) Veterinary surgery and radiology LPM-112 Fodder prod. grs. land

15) Clinical veterinary medicine including management 1+1=2
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AHE-111

VAN-121
VAN-122
NVPY =121
VBC-121
VBC-122

AGB-122

LPM-121
AHE-121

VAN-211
VPY-211
ANN-211

ANN-212

VPA-211
VMC-211
VPP-211
AGB-211

VAN-221
VPY-221
ANN-221
ANN-222
VPA-221
VMC-221
VPP-221
AGB-221

Sociol and principles of

vet. and a. h. exitn. 1+1=2

Total 11+8=19
II SEMESTER

Gross anatomy 1I 2+1=3

Gross anatomy I 1+1=2

Vet. physiology 1l 2+1=3

Physiological chemistry 2+1=3

Intro. molecular biology

and biotech 1+1=2

Principles of genetice and

Population genetics 2+1=3

Animl. housing sanitation 1+1=2
LS economics marketing and

Business management 2+1=3
Total 13+8=21
[l SEMESTER
Histology & embryology 2+2=4
Vet. physiology Il 2+1=3
Principles of ani. nut.
( includes avian ) 2+1=3

Evaluation of feed stuff and

feed technology 1+1=2

Gen. vet. parasitology 1+1=2

Gen. vet. microbiology 2+1=3

Gen. vet. pathology 2+1=3

Principles of ani. breed

( Includes avian ) 1+1=2
Total 13+9=22

IV SEMESTER
Applied anatomy 0+2=2

Veterinary physiology IV 1+1=2

Applied nutrition I 2+1=3
Applied nutrition 11 1+1=2
Vet. helminthology 2+1=3
Immunology and serology 2+1=3
Systemic pathology 2+1=3

Live-stock, breced, system1+1=2
Total

11+9=20

VPT-311
VPA-311
VMC-311
VPP -311
VPH-311

LPM-311

LPM-312

LPM-313

LPT =311

VPT-321

VPA-321
VMC-321

VPP -321
VPH-321

LPM-321

LPM-322

LPT-321

VBC-411
VPT-411
VPH-411

Yamaguchi J. Vet.

V  SEMESTER

Gen. & cns
pharmacology 24+1=3
Entomology & acarology 1+1=2
Vet. bact. and. mycology 2+1=3
Special pathology- | 2+1=3
Milk hygiene & public health
1+1=2
Swine/Equine/Yak
production and management
1+1=2
Wild/zoo ani. health care and
management/fish production
1+1=2
Lab animal/rabbit/fur
animal care and management.
1+1=2
Milk and milk products tech.

/pet animal care

1+1=2
Total 12+9=21
VI SEMESTER
Autonomic and syst.
pharmacology 24+1=3
Vet. protozoology 24-1=3
Gen. and systemic virology
' 2+1=3
Special pathology- 11 1+1=2
Meat hygiene and public health
1+1=2
Sheep/goat production and
management 1+1=2
Avian production &
management 2] =1
Abattoir practice and animal
by-product technology 1+1=2
Total 12+8=20
VIl SEMESTER
Clinical biochemisty L1 =%
Chemotherapy 2+1=3
Zoonosis and human health

1+1=2
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VPH-412
LPM-411

LPT-411

VSR -411

VEP -411
AHE-411

VPT -421
VOG-421

VOG-422

VSR -421

VSR -422

VCM-421

VCM-422

VEP -421

VEP -422

VAC-421
VLD -421

VOG-511

VOG-512

22 1995
Environmental hygiene 1+1=2
Cattle and buffalo produhtion and

management 1+1=2
Meat and meat products tech.
(including poultry product

technology ) 1+1=2
Gen. surgery and anaesth 2+1=3
Vet. epidemiology 1+1=2
Extn. technics in vet. pract.
and anim. production 1+1=2
Total 11+9=20
Vil SEMESTER
Toxicology 2+1=3
Gynaccology and obstetrics
2+0=2
Gynaecology and obstetrics-
clinics 0+2=2
Regional and clinical surgery-11
2+0=2
Regional and clinical surgery- 1
clinics 0+2=2

Clinical vet, medicine 1

( genl. and systemic ) 2+0=2

Clinical vet. medicine [

( gen. & systemic ) - clinics
0+2=2

Preventive vet. medicine I

( Bact., viral & fungal

dineases ) 2+0=2

Preventive vet. meidcine - 1I

( field / clindeal )

( Health survey, surveillence,

health tests, vaccination etc. )
0+2=2

Ambulatory clinics [ 0+2=2

Laboratory diagnosis

I - clinics 0+2=2

Total 10+13=23

IX SEMESTER

Andrology and artificial
insemination 2+0=%
Andrology and artificial
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insemination. ( prac. ) 0+2=2
VSR-511 Regional and clinical surgery II

and lamesess 2+0=2
VSR -512 Regional and clinical surgery II

and lameness ( clinics ) 0+2=2
VCM-511 Clinical vet. medicine 1 2+0=2
VCM-512 Clinical vet. medicine

II - clinics 0+2=2

VCM-513 Vet. ethies & jurisprudence
1+0=1

VPM-511 Preventive vet. medicine II
2+0=2

VPM-512 Preventive vet. medicine
- Field / clinics ( survey,

surviellennce, health

tests etc.) 0+2=2

VTD-511 Laboratory diagnosis II - clinics
0+2=2

VAC-511 Ambulatory clinics [ 0+2=2
Total 9+12=21

SEMESTER WISE DISTRIBUTION OF
THEORY AND PRACTICAL

SEMESTERS TOTAL THEORY PRACTICAL

I SEMESTER 19 11 8
I SEMESTER 21 13 8
Il SEMESTER 22 13 9
IV SEMESTER 20 11 9
V' SEMESTER 21 12 9
VI SEMESTER 20 12 8
VIl SEMESTER 20 11 9
Vi SEMESTER 23 10 13
IX SEMESTER 21 9 12

Total 187 102 85
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