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REVIEW

BIOMEDICAL APPLICATION OF BACKSCATTERED
ELECTRON MICROSCOPE ( WET - SEM)
Takashi MAKITA

Department of Veterinary Anatomy, Faculty of Agriculture, Yamaguchi University, 1677 - 1,
Yoshida, Yamaguchi City, 753 Japan

{ Received for publication : September 20, 1987 )

Advantageous specification of backscattered electron image ( BEI ) include
to be practically free from charging effect under low vaccume (0.3~0.5 torr)
and it opens the way to observe hydrated (wet)and non - coated biological
samples with SEM without any preparative skill.

Starting from observation of unfixed, hydrated and non - coated bulk
specimens of biopsy, variable examples of WET - SEM, i. e. combination of
backscattered electron detector ( Robinson 1973 )and low vaccume scanning
electron microscope were introduced here. They include combination of WET -
SEM to Cryo - SEM, application of WET - SEM to X - ray microanalysis, survey
of non-coated replica casting of blood vessels, examination of a part of whole
body sections, direct observation of vertebrate fossils, observation of live
fertildzed ova, detection of cytochemical and immunohistochemical reaction
products by backscattered electron, and analysis of serial sections.

Despite the recognition of limitation of WET - SEM, i. e. inferior resolution
power of BS to that of ordinary secondary electron (SE ), promising perspective
of advantageous usage of WET - SEM includes dual application of WET -
CRYO and cathodoluminescence SEM in the same SEM, and direct observation
of cultured cells, cell fractions, or tissue homogeneate. Extension of the range
of its application to botany, marine biology, parasitology, microbioliology so
forth is also available.
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Z 2 TED Rz, ETIREEHIERE L TER
Do TIE TOGEE E v 2 (ZHEHI R e ¥ (TEM ) &SR (SEM ) o ZHIA S
D—or L TERLNT WA, BETEERL 1, MHIERETF B KErezE2l
TP TLEABELCHIBIIANOBMSE V) THALTWAI L eli-THERw, WHLD
SR, BB Boidp ) Th, B O EBLLEXFLEET2ETMEFMNTY 5STEM
OMREL VS E LRREOWBRNFA LN, ( scanning transmission election image ) %% &
19864, mEHCEEE AL SNEEEERESD L2560 50T, ZOHLZTPHWZIETEM &
RTINS, N HHOERABTYL, 22 SEM KR B, KW TI3ZEZ FTIL
10446 Th O A 513 RO MESHHHE T Abfw, Tt (Fig. 1) cdmT L1,
b2, LiL, SEOERECOWTIE, 19864 REETFEVIDPEET2HOTENZFALL
Higdeh b AR A, B Tw LR ERERICES RS- T, ¥ L TEMAHRIKE
AL OIS MR FICR SN T BMELTHANTH &L, BHELT

1. WET-SEM & s

@ EBUFHMEE ( TEM) [© s FEHsE (SEM)

- — - -

© &% Fifine: (WET-SEM) @ X=427uT+744—

RAHET
X i

FHHE
e

Fig. 1

3oz b, FEXE, BRNETF, F—22%  Ab¥ W EH (analytical electron micro-
Fh CREHC BTG L L RET 2R LM scope) EIPARN), AP TEFHEB L)
HEFBALT, X@~f70T7F74H—toill HBHIFb-1 N, EEIREARmICEHEENS L
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LAZWb O EEL o AL T —E X s~
4 2729T7F74F—iconwT (- 3ME) s
IZiEH 2, /—_NLETHLEFAZZ F o KE
B, FOLFETEASNA TS P ANESEIC
DWTY, WRTRESE - £ FEof A 7,
WD TARRTIIEIET 5,
EETHOEEEIGHFIZ DV TIENIC = Lol
ZEAHNEHEKRD D B i B AR ERY
LR TDNFELFFANEREIC BT A EEH T
7 SEM O F|RIzoWTE L 20 BRIZELNAD
THAI. TRWETIE, REEHEDAILED—
AT H B PIR—FEHAZ A LIS 2 5 T, FFhIH
WS ERSFAETFEEL T2 EREHLME Y
LREEREINALY, L LB Tilcs S &
LTw2% WET-SEM O EKE~DIGH & v 5
DIF, TOMNELERLY, Fiithn, 2zt
biopsy (%M ) H#l %, 20F I RHEFTEE
L7z (- 15), $5WEF5 w3 REkRn
TCHESN (M- 3H) DI LAkHLTwD, fiEto
TUTIEHmTAIERAE FDRRIZ D TLEED
ERBHE GHHOEEN L & LTER-> T
tﬁétu.WETmeuﬁﬁZ¢mqum
5%% Cryo-SEM & RIEEIC SR %@ 5 =L
TWEDTHITEDNEFENEMIZ L TH .,
RS EFEDEWFR e FIEIE, » 7D LIS
LBEC(RLATWBZEVTHE LW FTli
W, BRICIERTFESHEC AL ERHETF (BSE)
DECRETHZEZAMLT, BieariL 2
MEERME L, ZOBDIZALN B REABHES K
AT a2l ERASL)FELCHEBINL TR,
(NI- 8TEEM ). Lo L, REFETFORLELED
LI OWTERET LGRS WTE Y,
TENBHIFSH WET-SEM & vw5dlt, #—=2 b
7 ) 7 @ Robinson ?B% L 72 wide - angle B! o)
B8R 2 i L Tus 529003130 = ) 1a 5D 2 Ro-
binson ! BES #iiigsls A & L TLHIRE N T
B, WHFTILAEL (A X)) 2) OEHICHIY
DF o Twiey, RETHEHAY—ATZ /0
Y— (ABT) #H0H1 & TH 5 0H WIER ([EE
L) DERESHICEM L 2 b Do ME—n kT
W-40& 740, WET-SEM & 14 L A1 H
7. (BifE WS -250).

FeEL N F E R — SRR - FRC
WL EHHKSE EFZT, 2 WET-SEM |2

DWTOEREER L, EFNIAT— 7 2+ iAaHR
ERTOBBETELETLL-T, ZH£198240
TAN)HTOHEREHNES (SEM/1982) T5
Tl 074 X=—7F >~ FoO#li( Anaheim,
California ) TATh L 72 %22 12 24 @ Robinson
HE©HEENTRY, BALETRO/NLEICE
ABIZHE L TwadziZ vz, 54 1F T Robinson
DHEFEN L TAL P 2RI TIOREIZEEE &
27247, Z i WET - SEM @ =5t 8~ i
H, X-=4 707+ ¥ 2~DEHIZOWTit
RADDHETH B,

D%, KROERDEA™, ZOBOREMD
REETOMBED, X#ged 707+ z2tn
Fegsoan (- 3IEBR ), HiEAdomst,
b cryo - SEM & OfEA1820 (111 - 2 THEE ),
MR HBEED, (11 - 1075 ), s Ay
FADIGH, Ztlofl, AEOKE Z$UTER
FEEE & v o 12 BEREMY L B IC DWW T L RE L T
Elz, ZoNRIEEN S B IR L 72, v I mini -
review Th 5.

II. WET - SEM {E B o H:iff

WET -SEM Tl, i £ 2ZKILLTLFE
FOEERL=Y ), ZLFALTFTLFE F, #2
Iy BT bW AEFROBEE ST 2 05
Zu, (WEEE L 2 H 2 il s DR
HRIFTH 205, MELT2UEN L sL L
Wo T, BEEBITLAFROOTIEZ W, ) Kz
WET - SEM H@ORAEHI IR S 2 3 A7 o,

%%immnt(WET&)iif;w_wEr
SEM s MHEINZ DR ENAHETHSL, LrLih
LRENMBTH-T, EXabislzhalTwy
7y PRELY L, EAMEHKO LT A0
S TREDBE KT EHEEL TBVEFERW,
WERISLTL, BERERE LAV THRASY
Be, RS, RS L 2 BAn LS
LHEONKE, EROMEDKIRICEIT 22 Ep°
TE 5, [RFSERETE, Bl LvEcIR
20-30% L EBAMEMHL TLE D Lvd = H
LT3, $7-WET-SEM Tt =k ET1%
(SEM) Tiz% K RHET% (BSE) 2w <
WENDTWHLWEFr—UATaERI Lirw, L
PLF = TunblF Tl v TEEH
ERATDIDHIIRBE AR E L Lv—m— 2
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FEldA—RoN—2 P TECEEL TSRS  Table 1 WET-SEM THEGORMOBKOIEE" i
ﬁ‘ﬂb‘. ﬁi&‘iﬂ_‘rﬁ‘/%'ﬁ%Lf:ﬁﬁEf'—T{i (ﬁ‘li’?'?i&'ﬁfﬁi. 5‘—?-%. n=4, iﬁ.*{ﬂ:. g)
HEEN T2 (BHEM M) O CHET— 7D o

WL THETH 5, MEEER15~25KV TA il s g
THETH B, EIEERITZEF v— YA HIZ W oy 0-73£0.038 —0.210£0.082 00, 148:0.043—0.140£0.010
HTRIEE 1 KV LT o fihnd THREERH 2 Caai 5. 758)
BT 2 HEAER E ATV 527, IEE oy 0-2TEE0.028-0.243£0.024 0.1830.043-40. 1580011
Ex Ao ehsy B Lt BETHS (11.0%) (13.7%)
T WET-SEM 413 Lt & 5 1215~25

; - 0.26340.0150.235+0.021  00.215:£0.030-+0.190+0.030
KV #ZEN LI ThHD, HEEIZOWTET L, 3 (10.7%%) (11.6%)

0.3~1.0Torr $2F (Bl7ElX Torr & V) L Pascal
FuSBA WS N AP AR TIEHANE
Torr #fivid ) HERTRLHEMTH S,

B, MR, Bk (), #HE, mEiE, =
gofiE|= S TR 4%, B2 WET - SEM ol
FEBLZIE 2 ) R TTE S & O ek LHdin L &

FwvS D EThD, REIOWTIZEICHMAL L %“
SRk | THREEYBET A 0B <
b B EEITERAETHL, Bk, Lol )

kW= L1, WET -SEM otk 455
Thb L HIZH B, SEM oatfi, 2EaiIc
E2zizw Lk, ionsputter ik Azt L, #ikEL
s L TLaETIES—RSER (4,
B4, 77F+%) Ta—T 47 Lalind % 5 ] n n
57w, (WET - SEM @34 b #4112 coating AR ()

= 5 hi BH |= 7 22) - " . "
L 725 A& 2 EmE | 7 22, 11 - 2 THD cryo Fig. 2 Eﬁr‘;tﬁﬁ%ﬂﬁfﬂﬁﬂﬂﬁﬁﬁ'ﬁ!ﬁ&ﬁ”
SEM & O ifi4 b9l ), Z N E/E coating
|2, SEM 5% % ST, EEESTHEIC T 513
CHEEIz 5, RAEFEROFBTIE LW, &F
ke ESM T +F 15 N1% % & 51213 non - coa-

l 2 R | i 13

fing PRV E ERTHE, ZOATHILE A3 Table 2 RHASOREELL
Dt TE B WET-SEM i3k 3 2l & il 2 Bl 04 05% 14 1.5 2% 255

3 I L = =
ff%t{j_tff%%.%mYEFSMMi A) 1500 1179 478 013 128 1525 T
o kS5 oW ECDTERETHHI L B) 17.76 15.25 895 895 10.23 9.72C
HREEREOBEI A TE L, L LIEES C) 18.27 1575 9.72 6.39 691 BT
ThoH I el r b RS BRIZTH VR,
EWMEHET 2L FFINEVRBOBEICIIR_
DRETH D, A) 1595 16.26 16.26 17.26 17.76 T

. - R e B) 9.72 10.23 10,48 10.98 11.73 T

Ui, #>7LoKREs, WEE B8RO o) op o 148 122 1290 C
pRprs, HEOBEERT, IoWnwTHEET—F -

4 = T " A) BEOM- T wRES 2 EFRTRE L >S4

£5EETIFIRT 2. (Table 1, Fig 2RO ) o\ ppemet, RramAEL T2 0be
Table 2 ). #EL < Z&HHENTIHHKE SR, C) Wet % e TEFHES % LT s

i [} 35 355 4F 54 749




F14% 1987

. WET - SEM @ItRf)

Mm-1. 0 i 0iEKE»5

Fiih D Fe biopsy L 2 E K % R A2ICHMK
LEFEwiBEaicid, 70425 v b, KE
HAEBORBBEYEPEREINTHS, I
WET -SEM T# 5 Z k2T, s Tk~
I ICRRHERICRE M A ES LD TH D
LIEHIZERTH S,

TR ZOBRICEEBRKRARTE LD, 2R
B—AE T34y, B, LT LN I TRS
EEETCLDBEIRN A HB, EBEV
ki) HERBEVINSES 2 5H, il
BELaEMmEE LT, ATtk hoRK 2858
B LTFHEINARETH S,

EEEMEH L IE L 0w, ERFICBEEL 2
ME~DIGAFZ Z 2% T <,

A D RPN TOBRIIL (slow releasing) 133
AH, HRAEL, RLECHEL FORIESSE
i~ kb5 e B e L Tika TR ENT
WwWhh, BEENERTL, 7 a—nAF 7
L— b ROBIRICERZRALT, RATEHEAS
b EHRICLTRANCHALLZ) RS 4k
I2 LTl 348, Sk Tld AT
HAwbNTwai)a—rFRx T2 =—I2iRA
Lzt 28Ok Tichw 20 TEl EnwT &R
AhidH B0 NDGEL S0 LEILENE
MO ERD I - T T, BRIz Z Ny
LT e IFSNTwE, - TER
Mxe, Y RIcEE L TR ES, H

BLERTEIZZN L 5 2K, R odk, Bk,

7oy 7ROEIEEHOMETBEL T UL
b, TUCIGEFEFRER (SEM) 2L
NTkRD, EREGERELLYN, ERESEZ
Mz L0 TIE, EROEREATVWS EiTvn
B, FNT, BESTIEHES WET-SEM T%
DL tEhoERCHmsEETA> I EICL
Twa,

F oM F —REaYICPHES - TERRIDFE £ S
#5 eV BET, T 77— THILS RS
ANEK ( EFE40x Hii%, Spherex ) OBEANI % I
HRALENT B, ZD k9 LB/ 3D non -

20,23)

coated surface T4 H HLENEBET 2261215,

FEFIIEMEEE (1 KVLUT) TH B9,
WET -SEM TEENG LW > T HB LY
W Z AL EWERTOES:, EWFE~DIGH &
51479,

Il - 2. Cryo-SEM & &

VbW 3 Cryo-SEM &3 DiF, EEEEN
HE S 2HEF VY TIRELTEWT, HTHC
WHLEY > TNEZZARETAHALFTETH-
T, D& wERIZI9T0EFCHIES &HBEIZ IR
ERTwi, B ELT, Fr—2L%T
WOTIRMEE (5 KVEBE) TA5Z kick
N, #DFBHEEEARICEHEKA T coating T2H% &
DIFANEH sz, (ILOKRFERER RS
b 2D )X SEMAFHBESNTWS ). Th
A AL DI, Bz waRTVRERe, BED
B o) @R TP A L3 2 L w08
22 (2 T o el EHERMEE,
By ) ICREESNTRL, LL, SMRT
ks L o B R PRI R D S LI BEL THA K
L, —HRET AL YT ALHIZINERILT
% transfer device DRI EICLETH 572,
19844 A2 &5 Z @ Cryo - SEM ' ABFEl 2 115 5
FEAH T, 19854F I 13 &K e < (EMSA)
TLT > —F AL URREROHREZES
HAELTENRITFL L5 I2h o7, ZHICIERG
Liza & 51z, # L\ transfer device %2, Hifk
EAHE L 7z coating DEEB A G HIE Lad e,
FNILN—2TH5 Hexland D> AT L %
WET -SEM 2% W THIHL TAB I LE2E 2,
LR L ABT D> ¥ — b TS5 4 EE
#IT->TA, Fig. 3lxxn—HlThs. Zhb
IZ1987TEENT A ) HETFHMES (EMSA, #<
NFET)ND > RETLODFEERELEZLD
e, BAEBRFESTLRRLLD

Cryo - SEM #* _REFEEHWADIZHL T
WET -SEM TREFHEFEEHNTW 50T,
RFH—REELRBESZLAETHDH, B
M F KRN TITVWBET 2 v bW 5 micro-
dissection DL & L T, #—RrEH L&
@) sputtering L fif TEBRL 12, 1822

ANkl 91Z WET -SEM 1E, £ £ 28
B L TIIBENFEL2H-> Twbd, AR+l
Wi+ 2% L TR+ TE 5%cryo-



Cryo WET SEMiZ& 377 2E
M EoME. (JEBik (WET), #
##%, 0.5 Torr. 500X]

SEM @ F] & % % 1) I\ﬂé‘)‘:‘b*ﬁb 9@ %
{HE L TH— K EHD BRI L 72 970
NHLITHB, 727201 cryo- SEM @ cryo - stage
2, BEHETToOHAZzEEL TESNTWED
T, WET -SEM (2 Biv: 23 A- 2 kT il
PhthkE (, Pr—Ilofmpo M, wEE R
[ZAThldd sivn, 1823

DT 2 ) AEHREENT > r— 4TI
SEM ¥4 1) T (GBEHENEH (TEM) DK
HE S OWTLHEEEELTE), b7
40y 7T 24, BEETE, L LmIRE i
Lsh T Ba5, WET-SEM & A E#OMA 7%
VOTZZTIIEET S,

Ttz L T L RHEEAENEBR LW ) Dhi—
SOFEMOPLE L > T B LE, WET -SEM

@ cryo - stage b RAICHEENENETHS .

-3. XWeA2RTFFH R LDFEE

X#=A4 207+ 74— c bl RTHE

1L B R A e

(WDX) ¢x A NL¥—5#% (EDX) #b 1),
~ﬁﬁmmHLTEMtsmmmHnﬁbémf
Ziebe L B TH A, —ikic TEM+EDX
AairEME FENTHE ), TEM+WDX 342
TIEEMMA -4 &\ THRETHEES N TV
FHAEEHTRHRENA T EWE ) THE, SEM+
WDX (£ EPM @S L TEE, #iihi &g
B X Mot & L TiEH ‘éﬂ'(\«‘ZafJ‘:H% At
iti%iﬂmwbnfw . SEM+WDX ( {4,
ABT# WDX -125A ) [CEIZEDX #3@E & L
Tl 7286l (SEM+WDX+EDX) L4 H 352
2T SEM+EDX O Z &IcER % LITA,
wWFnOEe L, EFE—LnEE, BT 3
AT + 7 4 W — DR LR h (St #
EHTW (A, SEMDEAEETTEM L) bE—
LN v Bz, AEOERSHBENT, EH
e A= it ol P STt [ R W P b G
Bt R L v b v B A, AR
—ABEF0.2umICH TR ELTE, 70
DEZH 5mmdh HLE, ZOSHHoDMAEIZMT0
pH5NImOBRFETHEBTLE) LEbNS,
Fnt i Tizhbs L2 +a#L2 L
T, M7 o 750, o iz EREE O X
24 7T+ ) AWML TAT) LFig. 4 Lk

20EY/ CH
O00000CNT -
19 K

PSG

I %

Fig. 4 £0aE (v 72ABRR) o X&~
A2 R7+ 2086
10080 MR H, 15KV.
(Z£H»HP. S. Cl. P. DX

DE—2hHLNS,)



145 1987

51z, P, S, Cl, Ko 4 wH#s+HE, L
W, EhE, EEEoFEER, BN 5.
HEEOSHERTE, CLIZEER» L HE LD E
Entsh, KofELIERICEY, Ll
WET -SEM T3, Cl b K L Mol v 2 &
AHES, FhoAAILAVEERS L THuEWDT
Os-MF4 > EPOE—2a86b L wic &
BMyzd, o220 EEEAICIEPYENTEE
RLTwva,
EENXE-4 7uTH) 20BN, FKH
DFLHEOHRB TH 24, EERHmOEHE L T,
AR SRS A b Ca ZRB LD, #HAMKD S
Si%, METELZEBMALLEIRETHENIZL
LEETHL, Bb, T o AR,
HFrb A o, b BRI WL A S, Ca,
Si, Cu, Fe, Z X #RET 2 Z LHEIEIZHAS
751, WET - SEM Al LIEEiIc A i
LALENL S, ZHUZHMEEAICIRS T, M,
e, METLZ X ok, VKON Mz L
WHT2Z EpHika, WA 70T+ A
L5 AL LT, BHERREHMK @ T, 000mnfE
EE eI TE LW W) 2 EN BB, —F,

B (AR b)) CZNEOBETERLTE A
WL, T E L CBESIZ D 52 (KL
TLHUT B EETEREVIFRYH D,
5T WET - SEM (= EDX ##ll& b+ T HEHatE
ORGR A AT NS L) T eI g
ZETHB,

-4, MESUREDORE

BIZHIES T F v F AT AREAL THEWT,
BS (ML) LoiicBAEoMiEss ey —7%
WA THERSET, whid~FeaLdlcm
BOMLIZTEKT I 22 MFHIEARE VS,
R Yol iib B S 2 RAZETE C &, ik
#, WIREY, ) rosBERE Lvo daizlk
ERE G L TR 2 T B 2 L ATk B,

Ak SEM TAT, &7 i) il 2 i B B
FEMT AL IIC 22 E1E, SEM @i HE
TLHCHREF AT TH S L2 5220,
FEFOWEFIIHEC N EFALIIETH S,

et Z kR ERIZ R - TASL E, SRR
DEEL L, Wl EFICHIEE b s d o
Twa, & ZahEHolEILEEE® (T2

Fig. 5

MABMEHIIERD WET - SEM & ( FROBR O ME 0 53iER )



O UWERRATHLESTRERS, 5T
SIER INTERa—T 4 > 72 L EITIEY
L%, FALMEA I bHFELLAB3 TR
e 57w,

FITRBENCIISRNTEHEL 2075 5%
ZhHh L TW ¢ vibW 3 microdisetion #4795 Z &
FEME LT, EEEOMNEHUEAL SEM T
BEtaZ xR TR, FO—onKAE, KN
# (0.7~1.0KV) #7 4 —NFT iy g
SEM TRAHXNT, ZToSeII _RKEFGLH
g pee) E- AL WET - SEM TR E
T4 25 HFRATH B2 (Fig. 5). wihoih
AHLBRETIIFELTWR LI EBREHTT
567, microdisection D7z NEEE L FIZAF
LTwWwh W TH B %, {biEE L Ty vwil®E
BRI L 5 ) LEBETLZ EANEEPICH
BElc e 5 ERAAA TS, FRSHUEEN LIS
FEOMMEMIELTLEY 2 &2, mERER
i L 2 EO KA ETFRELLZEFMFLT
EHAzZA=—(F72—=2r 7%
Silastic382) |ZiER%E SRCIBALIZLORE
AL T, Bl 2 IS EEE T, 0o
SR FHARHF U L - THRBH, M0 MmE &
oMk OMEE M BET 2 3 TIZ2H -
Ty, 19

nm-5. £830FnEE

AL —F > OEKESE Ulberg (1954) M 5
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INTRODUCTION

The endometrium is a target tissue for sex steroid hormones being regulatory upon
tissue growth and regression. It has been known that progesterone is inhibitory to the
growth of endometrial carcinoma cells. Usually feline uterine carcinoma arises from the
endometrial gland,** but effects of progesterone on feline uterine carcinoma cells have not
been investigated. This report is to describe the effects of progesterone on a newly
established feline endometrial adenocarcinoma cell line i wvitro.

MATERIALS AND METHODS

Cell cultures : A 13-year-old female cat with uterine tumor was necropsied.
Histologically, the tumor was diagnosed endometrial adenocarcinoma ( Fig. 1).

The culture specimen obtained from a abdominal lymph node with metastatic lesion
was minced and trypsinized. The cells were incubated at 37°C in Fisher's medium
supplemented with 10% calf serum. The cells were subcultured by treatment of 0.1%
EDTA. Progesterone (E. Merck, Germany ) dissolved in ethanol was diluted with culture
medium before use.

Electron microscopy : Monolayer-culture cells were fixed in 2% glutaraldehyde,
suspended and centrifuged into pellets. The pellets were postfixed with 19 0sO, and
embedded in Epon. Ultrathin sections were stained with uranyl acetate and lead citrate.

Heterotransplantation : Approximately 5 X 10° cells were subcutaneously injected into
female BALB/cA athymic nude mice, 5 weeks of age.

RESULTS

The cultured cells mainly consisted of epithelial cells after the transfer at the third
generation and subsequently showed continuous growth. The cultured cell line, designated
as feline endometrial adenocarcinoma cell ( FeEA ) grew rapidly ( doubling time, 24 hr ) and
consisted of loosely adherent epithelial cells. The FeEA cells showed pile-up and formation
of glandular structure in monolayer-culture ( Fig. 2 ). Ultrastructurally, the FeEA cells had
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large round nuclei with prominent nucleoli. The nuclei existed eccentrically, and
mitochondria, free ribosomes and glycogen granules were abundant in the cytoplasm ( Fig.
3). The cells were tightly connected to each other and desmosomal junctions were
developed. Some cells had microvilli on the cell surface.

After injection of the FeEA cells into two nude mice, tumors measuring 1 to 2 cm in
diameter were seen at the injected site in both mice after four weeks and no metastasis were
seen. Histological examination revealed the tumors as adenocarcinoma resembling the
original tumor.

‘The growth of FeEA cells was prominently suppressed by progesterone at
concentration of 9 xg/ml, when 6.5 X 10*/ml cells were incubated, and the doubling time
was prolonged to 48 hr. The cell growth was closely inhibited with addition of 18 ug/ml
progesterone. After administration of 9 xg/ml progesterone, the FeEA cells were strongly
adherent and flattened ( Fig. 4 ), and showed pavement-like arrangment. Large vacuoles
appeared frequently in cytoplasm. .,

DISCUSSION

Present results showed that progesterone suppressed the growth of FeEA cells and
induced their morphologic alterations in vitro.

The effects of progesterone on human'*® and rat*®” endometrial carcinoma cells iz
pitro have been reported. Progesterone was involved in the regulation of cellular
proliferation and differentiation of endometrial carcinoma cells. The cultured rat uterine
adenocarcinoma cells, HTP/C1 were transplantable into the newborn rat and the cells
grown in the presence of progesterone showed the decrease of tumorigenicity for the
newborn rat®. It is supported that Progesterone acts specifically on endometrial carcinoma
cells in vitro.

The metastatic endometrial carcinoma cells had more resistance to progesterone in
vitro.®  The FeEA cells derived from metastatic lesion were well responsive to
progesterone. The FeEA cells were useful to study the mechanisms of cellular
differentiation by progesterone and especially to evaluate the quantitative effect of hormone
on feline uterine carcinoma.
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Kanazawa K. : Establishment and characterization of histological differentiated human
uterine endometrial carcinoma cell lines from the same patient : A correlation between
grade of morphological differentiation and HLA antigens. Acta Obstet. Gynecol. Jpn.
38 : 1975 ~ 1981, 1986.
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Fetetgis FEMEAAnEE P A L, HFHEIEICE W T, pile-up & FHHEEOMMEZTL 2. FeEA #
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IS £ - T, FeEA Mgz L < il S A, FodlimastE2 L, Bl Risic 2l
T, WRAMIC 22T ARRS &Lz,

EXPLANATION OF PHOTOPLATES

Fig. 1 Histological appearance of lymph node with metastatic lesion. ( hematoxylin - Eosin
stain, X66)

Fig. 2 The cultured FeEA cells. ( Phase-contrast micrograph, X100)

Fig. Electron micrograph of the cultured FeEA cells. ( X 4,800)

Fig. 4

w

The cultured FeEA cells at 3 days after administration of 9 g/ml progesterone.
( Phase - contrast micrograph, X 100)
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EPIDEMIOLOGICAL STUDIES ON ENTEROVIRUSES
IN YAMAGUCHI PREFCTURE

PART 4. EPIDEMICS OF ASEPTIC MENINGITIS, INCLUDING AN OUTBREAK
AT NEONATAL INTENSIVE CARE UNIT IN 1986

Masahiro OKADA, Akira IWASAKI, Kuniaki ITAGAKI, Toshiki NAKAO
Hiroshi YAMAGATA and Kazushige TANAKA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Health,
2-5-67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Yoji KANEHARA and Yoichiro YAMAGUCHI

Saisetkai Shimonoseki General Hospital, 3 -4 - 1, Kifunemachi,
Shimonoseki Cily, Yamaguchi Prefecture, 751 Japan

Eitaro SUZUKI

Suzuki Pediatric Clinic, Nishikiwa, Ube City, Yamaguchi Prefecture, 755 Japan
{ Received for publication : August 31, 1987 )

In 1986, a total of 206 cases of meningitis was observed in Yamaguchi
Prefecture. The dominant and causative agents of meningitis were identified to
be Echovirus 7T( E7) and Coxsackievirus B1 (CB1) in laboratory studies.

In the present study we have reported the age group distribution of the E7 -
neutralizing antibody after and before the epidemic of meningitis. Before the
epidemic, the positive rates from the age ten and under, and 20 years were 16.0
9% and 40.9%, respectively. After the epidemic, these rates were 57.0% and 81.1
%, respectively. However, no significant difference was observed in other age
groups. These results suggest that the triggered age group of this infection were
ten and under, and 20 years.

Also, the meningitis infection was observed in the neonatal intensive care
unit (NICU) of general hospital in Shimonoseki City in the period of July -

* 1 IOREEAENREey 77— * 2 HEESTHEREMHRE * 3 SpAVhIRRHERE
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October, 1986.

L DR R

This infection was due to CB1 in July and E7 in August.

However, unidentified viruses were isolated from the cases infected in October.
Every patient had a mild clinical sign and a fever as a main symptoms.
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I i
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2 5 5 4 2 3 9 4 2 3 14
3 1 10 4 15 7 1 - S 10 g8 27
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5 6 5 11 4 4 8 4 9 19
6 2 3 32 2 4 2 4 7

4 1 2 4 29 5 17 58 32 3 3 7 18 63 33 5 4 32 7 5 35 12
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TREND OF DISTRIBUTION OF THE TYPE OF GROUP A STREPTOCOCCI
IN YAMAGUCHI PREFECTURE FROM 1984 TO 1986

Atsushi KATAYAMA, Hiroshi YAMAGATA and Kazushige TANAKA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Health,
2-5-67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Eitaro SUZUKI
Suzuki Pediatric Clinic, Nishikiwa, Ube City, Yamaguchi Prefecture, 755-01 Japan
Kazuto MATSUOKA
Matsuoka Pediatric Clinic, Konan, Ube City, Yamaguchi Prefecture, 759-02 Japan
Mitsuko ISOMURA
Ube Kosan Central Hospital, Nishikiwa, Ube City, Yamaguchi Prefecture, 755-01 Japan
[ Received for publication : October 15, 1987 )

Despite remarkable progress in modern chemotherapy, the infectious disease of
Streptococci is not under control. It is still one of the routine common diseases.
Currently Streptococci have been recognized as a causative agent of neonatal
meningitis and also septicaemia.

From November 1984 to December 1986, a total of 415 samples of grop A

Streptococct were isolated from patients of acute angina and acute tonsilitis of a

children's hospital in Ube City of Yamaguchi Prefecture. The following results are

indicated by T - typing test of those samples.
1) Of all the patients 48.9% belonged to the age group of 4 to 6 years.

2) The maximum number of samples was recorded from November to December

while the minimum was in the period of August to September.

* 1 WWOBREELEFELZ— 2 S$HARNERRHER * 3 BEAERER
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3) The main types of Streptococci were T -3(30.6% ), T-12(27.7% ), and T - 4 (
23.4% ) of the three, T - 3 was maximum in January 1986 and gradually decreased
thereafter. T -3 is not the main type any more.

4) One of significant findings was that a given patient was repeatedly infected with
identical or / and different types of Strepfococci. Causative types of those instances

were T-12 and T - 4.
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DD 4 ARSI HAEE L b, FRGERK
P (mHkse, WHEAL ) 2HET B ERLHERE
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12, 13BN SR HBLL T 5, T i, B3264
TI319864F11 H #0i i, 8 BUI319854F 8 A ~ HE
2 Bz Tk, 6 B119854F 2 A LIREsE SIS
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(Zff : 19874 9 A208 )
THE PREVENTIVE INVESTIGATION OF BOVINE FASCIOLIASIS

3. EFFECT OF ANTITREMATODAL ANTIHHELMINTHICS,
TRICLABENDAZOLE, ADMINISTRATION TO EPG OF NATURAL
INFECTION OF BOVINE FASCIOLIASIS

Kanji SHIRAMIZU and Masao ABU

The Veterinary Hospital, Faculty of Agriculture, Yamaguchi University, 1677 - 1,
Yoshida, Yamaguchi City, 753 Japan

{ Received for publication : September 20, 1987 )

Triclabendazole, one of antitrematodal drugs, was administered to 18
Japanese cattle to examine their EPG of Ft asciola spp. They were fed rice straw
at different initial time from one farmer to another. After administration of the
drug, all examined animals were devoid of eggs more than 55 days, establishing
the antitrematodal efficaciousness of Triclabendazole. Cows fed with fresh rice
straw increased their EPG, which indicated their infection with metacercaria.
Longer period of EPG negative was found in animals that were fed rice straw
from January, three months after the harvest of rice. It was implicative that
preservation of rice straw for a certain period before feeding cows could be an
imcomplete but preventive procedure for bovine fascioliasis.
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DETECTION OF METALIC FOREIGN BODIES IN BODY CAVITY
AND GASTRIC MAGNET IN MILK COWS IN MOUNTAINOUS
DISTRICT OF YAMAGUCHI PREFECTURE
Kanji SHIRARIZU and Masao ABU

The Veterinary Hospital, Faculty of Agriculture, Yamaguchi University, 1677 - 1,
Yoshida, Yamaguchi City, 753 Japan

[ Received for publication : July 20, 1987 ]

Metalic foreign bodies in the body cavity and magnet in the reticulum of 198
milk cows raised in a mountainous area of Yamaguchi Prefecture were
surveyed. Of those 198 cows, 80 had metalic foreign bodies in or in the vicinity
of their reticulum. Fifteen others of those cow had such metalic foreign bodies
apart from the magnet. The magnet was confirmed in 107 cows and the
retention rate of the magnet varied from 0 to 100 % from one breeder to

another.
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Natural loss of the magnet was seen in three cows.
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& 198 100

Table 2 $RAEERN(WEFFR) 0RALE

B # B oA L @ W%

2=1
2—3
2—4
2—5
2—6

5—6

- T - S 5 B - -2

gt

g
-

(62%)

1—2
2—3
2—8
2—6
4—5

[T - T o T =T ]

1—25
L=y
2—4,

2—3
2—29
2—5

O e b D P L RO

A&

2, 2—6,
L=§&,

At

AR

12

2—6
2—6

24 (33.8%) -

2
1

3 (4.2%)

71




145 1987

WAFEICOWTHETENEE L, R
% (Table. 6) I2/RL 72, HBEOE L MI9EHM 3
BHICEERIIFEL L = 22, HETRHOELET
(3268H0) ) B1GBAIC A IZ IR E Nte = 72,
BHFEL TW210700IZ, T~ TH 2 B IEE T
RAanr,

% =

RN SR RN L 2R onwT, §
P BB ATFFAE L 72 3A1 2 2 BB B oy IR 4
BRICAF ENFEFhH 2985, (AL -8,
TEAMEE B L 2R EEIC L - Ttk & 2B &
DHGNHTREE T T b,

AEMRBOREEIE, 1 L THEESRIRUH
FEEHEHCRET 2 8B 0z L3 %2
LINTELHY WAREOSN, X2 —7 0z
fize DGR RAL TV Z EHHBEL, Za
FEICL 2REIRESNTWED, FfEhkT
BT THED, SMAZN TS % ofllfEits
LM %, RBOTIEE Wike Bhh
5.

FOFHHEE LT, BaOE NG G %)
THEI EHFHMLN TV S50, L 721985
D5 B107TH  54%12 B NFEERA HTER X L7,
MAOHFEZERR, AoiEobEl Rk HE T42%7,
F—HXT48.3%, THENH—HK Tl164.1
RUOEE LINTREORM T, TOUREEL I
BHYERNZ EATHIBE L 72, JBRIC & - THREN
0%#55100% F T& LN, FHRIEDORESE LR H*
WEEE BN,

W B B L 72 86FA ) 5 B 718E I R A
T, b 158AITECA & BIGCE THRE S L,
SR B IR TR TR QIR BRI TR L
TwhEBRMOFEL, L -SSR0l -
Sl TEah -7, IWHLMEXBICL B2
T, 203799170588 83.7HI£BEMEEHT
Wb, D) bANIEFIEILBTI 47% T, &
AIZABFL TR &B B8 & &H97.8% I3 814
TholzeEL T2, FfFOMENL, WE
25 L2 B R % AL Ty 3 s Bt i
WT& v, HEERBEOREEDSZWITEFN
2 & AN EYBEICHFAET S 2 Lo s
s,

BAIEFE TOEBERDBMARIL, $28HR

39

Table 3 BAMARFEFOGENLE

EYiREfriE
TR 2 byl B
L== g 1
2—5 7
1 g= 8 1
4—5 2
5 3
z 1—2, 2—4 1
i 15
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EPIDEMIOLOGICAL ANALYSIS OF HUMANINFLUENZA
VIRUSES IN YAMAGUCHI PREFECTURE
IN THE PERIOD OF 1985 TO 1987

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA,
Akira IWASAKI and Hiroshi YAMAGATA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Health,
2.5-.67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

[ Received for publication : Septemger 10, 1987 ]

Based on the survey of antibody of influenza viruses ( April 1984 to March
1986 ) and typing of viruses(Jan 1985 to Jan 1987)among inhabitants of
Yamaguchi Prefecture, the following patterns of change of type of causative
virus were proposed.

Type B— H3N2— HIN1— Type B—— H3N2—HIN1
( Nov. 1981) (Jan. 1987 )

This implies that survived virus in reservoir invaded whenever antibody
activity was decreased anong patients.

Provided that the transformation pattern of viruses mentioned above would
not be greatly changed, it is highly probable that type B virus will be a causative
agent of influenza during early winter of 1987 to late spring of 1988.
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BT3RO T, 1981 ~ 1984FE NN BTk 0. #RRURE

FA > 7N HFDFATERRT 4 N AIZD0T 1) EROHFURGA KT
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FELIEHEE S E TOREEZME L T, IZ19874 5, MEMEPUR, FURER, ¥z, AEYLR—-T
W% ~ 198B4FMpARIC A EED TR HATH S B &, hHha,

* [l OB ERFZERT
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3) BAP AL

AV EE—ThH 5,

. HERE

1) EROHEKTAAE

3 pELMLET, 77F - EFEEE (5~ 19
) i3, MoE4ABIC L TH S ICHERIREE
HE L, 7y LEEEOFITHIUAREERTYH
Lz dEiiTOMe R i L TEv, 77 F

ML

CHEFERRIE 3 4 EREL T, 27 ~ 39% A dEE Iz 1k
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Table 1 SESEINMERFESLUT 2 F FEE
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0~ 4 62 19.4* 25.8 o5 1.6 0 0 0 0 0 1.6
5~9 45 88.9 82.2 73.3 489 489 289 0 0 0 82.2
10~14 26 92.3 B8.5 B84.6 80.8 11.5 30.8 7.7 7.7 0 85.5
15~19 26 100 84.6 92.3 80.8 231 50.0 39 39 0 80.8
- 20~-29 26 B8B8.5 15.4 65.4 57,7 0 19.2 7.7 7.7 ] 0
30~39 27 77.8 14.8 48.1 259 0 3.7 7.4 T4 0 3
40~49 30 86.7 20.0 13.3 23.3 0 0 0 0 0 0
50~59 29 62.1 24.1 345 154 0O 0 0 0 0 3.5
60~ 26 53.8 46.2 34.6 19.2 7.7 77 0 0 0 0
| & 297 68.7 44.1 46.5 347 11.1 141 2.4 2.4 0 27.6
0~ 4 58 259 207 6.9 0 7.8 1.7 0 6.9 0 10.4
5~ 9 46 82.6 100 71.7 40.0 95.7 19.6 2.2 565 O 82.6
10~14 28 100 100 893 53.6 926 2.4 0 32.1 0 85.7
15~19 26 100 100 92.3 46.2 88.5 154 0 154 0 65.4
- 20~29 27 88.9 100 51.9 22.2 148 0 0 0 0 1.1
30~39 25 96.0 96.0 36.0 4.0 200 0 0 0 0 0
40—49 24 54.2 62.5 25.0 4.2 16.7 0 0 0 0 4.2
50~59 27 55.6 92.6 33.3 O 14.8 0 0 0 0 0
60~ 26 30.8 96.2 42.3 0 19.2 0 0 0 0 3.9
z 287 66.6 79.4 47.0 18.1 43.6 7.0 0.3 150 O 31.4
0~ 4 25 120 76.0 200 0 28.0 4.0 0 0 0 0
5~ 9 25 72.0 100 80.0 16.0 52.0 24.0 0 4.0 0 88.0
10~14 26 88.5 100 100 20,0 50.0 61.5 0 3.9 7.0 92.3
15—~1% 26 92.3 100 96 11.5 38.5 46.2 0 0 0 B4.6
'86 20~29 26 80.8 96.2 100 0 15.4 50.0 0 i} 7.7 30.8
30~39 26 76.9 9.2 923 7.7 19.2 19.2 0 0 0 30.8
40~49 26 61.5 88.5 80.8 15.4 19.2 3.9 0 0 0 4.6
50~59 26 76.9 80.8 69.2 3.9 7.7 3.9 0 0 0 3.9
60~ 31 645 4.2 6.2 3.2 129 65 3.2 0 3z o0
\ # 237 722 8.0 781 84 262 245 04 08 2.1 39.7
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SURVEY OF ANTIBODY OF JAPANESE ENCEPHALITIS VIRUS
IN LIVESTOCKS FROM MAY 1985 TO MAY 1986

Kuniaki ITAGAKI and Toshiki NAKAO

Division of Microbilology, Yamaguchi Prefectural Research Institute of Health,
2-5-67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Yoshihiro FUJINAGA, Masaaki TOMITA, Hiroshi YOSHIWA
and Shinichi HIRATA

Hofu Health Center of Yamaguchi Prefecture, Hofu City, Yamaguchi Prefecture, 747 Japan
[ Received for publication : August 15, 1987 )

For these several years the pattern of outbreak of Japanese encephalitis has
changed. The so-called “pig - mosquito cycle” has not always been followed. It
could be due to changes in the style of agriculture, social structure, life style,
administration of vaccine and so forth. This change requires year-round
surveys of antibody response, not limited to the summer season when
mosquitoes develop.

The following results were derived from the survey of HI antibodies in
swine and bovine serum collected at the slaughter house of Hofu City,
Yamaguchi Prefecture from May 1985 to May 1986.

1) Swine showed higher response and positive titer of antibody than cattle.

2) The peak of antibodies response (100% ) and positive titer ( 1280 X ) were
recorded in swine serum from July 1985 to February 1986.

3) Negative titer rate, low response rate, and low titer rate of swine were
recorded from April to June and those of cattle were from February to
June.

4) The maximum positive rate (91.7% ) and high titer rate of cattle serum
were recorded from July to October in 1985.

Despite significant decrease of outbreak of Japanese encephalitis in these ten
years, the distribution of causative virus of it is still in progress in nature.
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REGIONAL ANATOMY OF SWINE
V. CROSS SECTION OF BRAIN OF SWINE (PART 1)

Takashi MAKITA and Masaya TOMINAGA

Department of Veterinary Anatomy, Facully of Agriculture, Yamaguchi University, 1677 - 1,
Yosida, Yamaguchi City, 753 Japan

( Received for publication : October 5, 1987 )

INTRODUCTION

As a series of studies of the anatomy of swine(pig),'” a comparison of swine and wild
boar, including the survey of inner structure of their brain is in progress in this laboratory,
using computer tomography scanning (CT scan), ( to be published separately ). This is a
part of that project to confirm the macroscopic structure in several planes of whole cross
and horizontal sections of swine to establish coordination with CT scan of it.

Not a few atlases of the brain of humans ,>'*'%*® monkey,**'**" domestic animals
including horse,?” cattle,>” goats,?” sheep,’” swine,?” dogs,™'**® and cats,********% and also
the brain of experimental animals such as rabbits,'*'*?® rats ®!"" guinea pigs,'” domentic
fowl?” and pigeon” are already -available, but most of them are for stereotaxic studies and
not directed to brain slice- CT scan correlations except for some recently published
textbooks of the human brain.”

MATERIALS AND METHODS

Adult swine brains were perfused with paraformaldehyde and also immersed within this
fixative for several weeks. Each slice of the brain was stained, taking the following three
steps.
1°  One minute in the mixture of 40g of carbolic acid, 5g of copper sulfate, 1.2 ml of
cong. HCI, in 1,000 ml of water.
Wash in water for 1 min.

2" One minute in the 2% tannic acid.
Wash in water for 1 min.

3" 10 to 15 sec in 2% iron alum.
Wash well in running water.

RESULTS

I. A series. The brain of swine in coronal plane.
Ten transverse (cross) sections were made at levels indicated in diagram A to
observe the inner structure of the swine brain. Since intervals of each slice are
much wider than that of CT scan, which is usually 5 or 10 mm, these figures ( Al to
Al10) are not always guide maps of the CT scanning pictures. Identifiable

49



50

II1.

Yamaguchi J. Vet.

structures are labeled in illustrations that correspond to photographs.
B series. The brain of swine in horizontal ( CT scan ) plane.

As shown in diagram B, a series of 4 slices of brain in horizontal planes ( B1 to B4 )
show cut surface of each level of the swine brain. Owing to staining of Mulligan
(1931), grey matter and white matter can be clearly distinguished. Major regions
identified were labeled in these illustrations. Photographs correspond to the
illustrations. The size of the specimen was indicated by a scale attached to the
illustration.

DISCUSSION

Using Weigert - Pal staining, Yoshikawa®” illustrated elaborate figures of swine brain.

His atlas included 24 transverse and 9 sagital sections. Although those figures included
menings, ventricles and internal structures of the swine brain, the whole area was not
included in each section except for cellebellum.

The present study was to correlate brain slice to CT scan observation, and only major

structures were illustrated but every illustration included a whole area of slices. As
mentioned already, the thickess of each slice and the direction of cutting of each plane had
to be adjusted more directly to the condition of CT scan observation.

8)

9)

10)

11)

REFERENCES

Angevine, J. B., Mancall, E. L., and Yakovlev, P. 1. (1961 ) | The human cerebellum, an
atlas of gross topography in serial sections. Little Brown, Boston.

Briggs, E. A. (1964 ) . Anatomy of the sheep’s brain. Angus and Robertson, Sydeny and
London.

Delucchi, M. R., Dennis, B. J. and Adey, W. R. (1965)" A stereotaxic atias of the
chimpnazee brain ( Pan satyrus ) Univ. California Press, Berkeley and Los Angeles.
Emmeres, R. and Akett, K (1962) : A stereotaxic atlas of the brain of the squirrel
monkey ( Saimiri sciureus ). Univ. of Wisconsin Press. Madison.

Hainess, D. E. (1983 ) : Neuroanatomy. An atlas of structures, sections and system.
Urban and Schwarzenberg, Baltimore, Munich.

Jaspar, H. H. and Ajimone-Marsan, C. (1960 ) - A stereotaxic atlas of the diencephalone
of the cat. National Research Council of Canada, Ottawa.

Karten, H. J. and Hodos, W. (1967 ) . A stereotaxic atlas of the brain of the pigeon (
Columba livia ). Johos Hopkins Press, Baltimore.

Konig, J. F. R. and Klippel, R. A. (1963 ) : The rat brain. A stereotaxic atlas of the
forebrain and lower parts of the brain stem. Williams and Wilkins. Baltimore.

Lim, R. K. S, Liu, C. and Moffitt, R. L. (1960 ) | A stereotaxic atlas of the dog’s brain.
C. C. Thomas, Philadelphia.

Luparello, T. J. (1967 ) . Stereotaxic atlas of the forebrain of the guinea pig. S. Karger,
Basel.

Makita, T. Saito, Y. and Watanabe, M. (1985 ) | Regional Anatomy of Swine IV. Lymph
nodes. Yamaguchi J. Vet. Med. 12 . 33-58.



Med., No. 14 1987 51

12) Massopust, L. C. (1956 ) : The rat brain in steveotaxic coordinates. Ant. Rec. 124 - 463 ~
464,

13) Messen, H. and Olszewski, J. (1949) : A cytoarchtectonic atlas of the rhombencephalon
of the rabbit. S. Karger, Basel.

14) Meyer, H. (1979) : The brain. In : “Miller’s Anatomy of the Dog.” eds. Evans, H. E. and
Christensen, C. A. B. Saunders, Philadelphia.

15) Monnier, M. and Bangloff, H. (1961): Rabbit brain vesearch. vol. 1. Atlas for
stereolaxic brain research on the conscious rabbit. Elsevier, Amsterdam.

16) Olszewski, J. (1952) : The thalamus of the macaca mulata. S. Karger, Basel.

17) Paxions, G. and Watson, C. (1986) The rat brain in stereotaxic coodinates. 2nd ed.
Academic Press, Sydney.

18) Rasmussen, A. T. (1951) : Atlas of cross section anatomy of the brain, guide fo the
study of the morphology and fiber tracts of the human brain. Blakiston Division,
McGraw-Hill, New York.

19) Singer, M. and Yakovlew, P. L. (1964 ) . The human brain in sagittal section. C. C.
Thomas, Springfield.

20) Singer, M. (1962 ) : The brain of the dog in section. W. B. Saunders. Philadelphia.

21) Snider, R. S. and Lee, J. C. (1961) : A stereotaxic atlas of the monkey brain ( Macaca
mulatta ) Univ. of Chicago Press, Chicago.

22) Snider, R. S. and Niemer, W, T. (1961) : A stereotaxic atlas of the cat brain. Univ. of
Chicago Press, Chicago.

23) Verhaart, W. J. C. (1964 ) : A stereotaxic atlas of the brain of the cal. Van Gorcum,
Assen.

24) Voogd, J. (1964 ) : The cerebellum of the cat. Van Gorcum, Assen.

25) Winkler, C. and Potter, A. (1911) : An anatomical guide to experimental researchers on
the cat’s brain. W. Versluys, Amsterdam.

26) Winkler, C. and Potter, A. (1914 ) | An anatomical guide to experimental vesearchers on
the rabbit’s brain. W. Versluys, Amsterdam.

27) Yoshikawa, T. (1967 ) : Atlas of the brain of domestic animals. Univ. of Tokyo Press,
Tokyo.

28) Zuleger, S. and Staubesand, J. (1977 ) : Atlas of the central nervous system in sectional
planes. Urban and Schwarzenberg. Baltimore.

BoBrF#E V. RoWER (20 1)

WHEZ - BAES (LOXFRFDUREFHREBIFHE)
(ZfF:1987410A 5 H )

BoMEHO—I8r LT, H#EnCT A%+ 2 & 2MOBENEREEH L LT, ROWEHL<)
CEEL 7 b L BT TL08H, KEMETABREOZT A AL LREEELILEZLONDTI0E
HEEofr. ZHICHPET, BEEOEREST TRRL 22, $fi3 Mulligan HEIZL ), O
Weld, A HEEA0g, TREESAS g MHERRl.2ml% 1 [ oKic e LB LML, 2 %N P =BT (2
W)k, BIWD2%HI 3 vtk L 14, 14, 10~158, RETHLNT, FEOREOMIZ
B1aToKET 5. B3MWHRITLA ki L CARAICEREE L 72,



52




53

0
‘n||!|u|‘

'II’.I|!IIF‘IIIIJIHI‘IIII}IIII‘II'IhI J

Med., No. 14 1987

g]Ted3E0I sawd
STTRIFE0I BINSSTWEOD

WNTIeGoBITO WNTNDIagny

SATIO32BITO Bngoml]
tidas susqENDDE ENaTIny

guiagxs ernsde)
STWInJTIUS] SnaTony

STTRI3S01 STTRUTYI BINSETH

BIOSUT SN3EpNEY snafony

guasgut svrnsde)

STTBI318T SNTNoTJIquay

snEoTIEOQNS
SNINOTOSEY

tso[Too stiodioo nuop

atTndutd

LY




Yamaguchi J. Vet.

54

e

wnotgdo BWSETYD

§TT8I3504 eawd
ensoTTEOqNE &NILD
STIBI3501 BINSETUWOY

sTudoJTIuUe] En8ToNY

susazxas srnsde)

ETT®I4501 STTBUTYL BINSSTY

BINSUT —

BuJ2qul BInsdw)

BWoIgXs ®TnedB)
EN3EPNED BNATINY
ETTEIa}ET BNTNITILUSA

ENsoTTEIQNE ENTNITOSEY
anpronyTad wunjdes

unsoTTea sndaog —

wnastId wntsnpul
uTTnduty

cv



55

Med., No. 14 1987

;!,I!I!!'!Ikl'll‘

LHdHHLHdHHLHdHHLHJHH

||‘}

gtieleqny} snaTony
ENT3JI23 ENTRD2TIQUIH

snotqdo snjowBI]

STTRI3S0I BINESTHUOY gTTEpnes sawd

§TTBI3E01 BINSETUEO]

STWIDJTquaT snaTony BJTO SN39BI]

vuxajxe wrnsdey unIgsnEl) |

BuIaquT ernsdwg

ETTRJ}501 STTRUTYL BJINSETH

SN3BPNBD SNBTONY BUal3xa srnsdeg

snsoTTwoqnE
snTnoTosey
STTRI918] SnTnofagquay

snpfanTTed wnjdag

unso w0 snddon =%
urTnduty

wnestJd wnrsnpul

eV



" Yamaguchi J. Vet.

56

S

[””ﬁiﬂ

Imndun iy

bl

|

snatade snijomag

XTUIO]

STWIOJTRUAT EOI[INY —

A -

STTRI150d STTRUTYI BINESTJ

euzsqxs vInsded

Bulsqut Brnsde)

snqepnEd snafoany

snsoTIEOqNsE
SNTNDTOS84

gnpronyred wnidag

urTnduty

vv

ENT3487 ENTNOTIZUBA

STOTUIO] BUWNTOD

gTTRUTWISY BTIE

wnJI3ENETY

®TRSUT

STTBI8YBT SNTADTIJUIA

unsoT[®s sndiop

wnestad wuntenpul



57

Med., No. 14 1987

S

STOTUIO] WULATOD

sturoyratd snqog
wneproTepdfun sndio)

snueTeyjodiy

FTINQEPUNJUT Sneseoay

BOTWETRYJISIUT OFEaYPY

snWeTBYL

sSTWa0JT3uUay Snafany

gTIeUTWIBY BTIE

BuJsgxs sTnsdEg

guraqut 8TnSA®d 7 snaepneo
snatany

BNSOTIEOqNS
SNInoTosEy

wnpronyred wnqdog

BTTniury

|||||1||_| T T L

SV

.IIIJL;IE

snot3do sn3oBEI]
a TusTEYY
L gaTeIpen TaTony

_ _ I |
ENT1I97 SNTRITIQUL,

SNOTWETBYIOTTTWEY SN{NOTIEB4

TEBTRUY]
aTwIsle] Tafony

SnaproTIoyd
snxsrq

BIOSUT

unJg3snsETd

vuaIjxa BTnsdm)

XTUIOg

STTRIS3ET ENTROTIGUSN  —

unsofTee sndiog

mnestid mnisnpul



5 ]

aw I ] ] ] ] T _ _ I

T1Q8180 BNJIYH sawTTTusw sndiog BaABTTTUEE Tafany

sTwIoJTITd sngo =
ua0gTiTd snao1 ) .A-l“-rv

ENT3487 SNTOOFIJUBR

sndussodd Ty

gjofulo] BULNTOD

snotqdo snjomI] —

Yamaguchi J. Vet.

JdweooddTy ®TIqQUTH

TUBRTEYY
SaTRIpaE TaTony

ENOTWBTEY}OT[TUEE SNTAOTIEE] 7

BOTWETRYLI84UT OTSaYPY

TWETBY]} S8TBIS}BT TaTony
g wnI3sners

BuIsyxa wrnsden-

vuoxyxa winsden
Bulsquy wrnsdep

XTUIOg
STTBUTWIS) BTIFS

SnjEpned snafony ENSOTTEOONE SNNDTISEY

EN@8pPIoTIOoYD Enxald —
Lnpronyyed
o unjdog

STTRIAYE] ENTROTIJUSBA

ungorTes sndaop —
atTnduty

!L|_u||n||

wnesTad wnrsnpuy

||||||n|‘||u||1|!

oV

dnu‘unhm‘

58



59

STTEPNED B3EIoJdad BTjUBYEQNG

gndweooddTy

eTeIoduey nuzos
STTBI8FET snNOTIGUIp

snotgdo sngoway

STTBIJUBA STTRISYEBT Snarony

WOTWETBYJI8QUT OTSaYPY

STTBSI0D SITRISYR] snafany

STTBUTEISY BTI4§

BTAUSqERY

SNEOT[BDQNS SNTNOTOSE]

SNepIoTIoyd snxsTd

IIIII!|!!l|!!|!!|l!‘ll!b|l!|l‘

Med., No. 14 1987

o
hIUIHIleIIth

T1Qaaed snJ)

unpronyred
anjdag

utTnduty

LY

SNTJ00UOTRDD ENAISYN

gTTeIjuss fyusudag orjEssnoseg
SNT3I8% SNTNOTJIRU3
stuioyratd snqo]

STTBIUBA SNITINYN

tduwooddTy BTIQUT]

ETTEREIOD

sTreIpew snalany

TUETBRYY

XTudoy

SN BPNEO ENaToNy

STTwI838] snTnaTIjuey |

unsogreo sndiop

unss1ad wnysnpul




Yamaguchi J. Vet.

60

7499380 STJINID STTRI8}W] snong

STTBPNED BTTBUTYL BI

3T7vioduay nuiod
BTTPJI9}¥] SNTROTJIJUSY

snofqdo EngomIy

SNBPTOTIOYD BnXatTd

sndwsooddty

ENEOTTEIQNE ENTNOTOSE,

il

sTTBRIjUGA Tquewdeq orjmssndeq

SNTi0jo0UOTNI0 SnAJBY

w1871U ®BIqUE}SQNG
TJIQaJd8D 8Ny snf3a83 SATNOTIGUBA

aTeTpew wnyeTnotuad sndiog

NESTY

BTAUSEY

aTBUOZ WNYBILG

aTRlalE
wnjernoTuad sndio

gnpronirad
unjdag

ungoTTeED

sndio) §TTRI83E] ENTNITIFUSA

wiTndut)

8V

TdweooddTy BTIQUT]

8
0

wnsstJd wntenpul




61

Med., No. 14 1987

[ I I | | [

mﬂhﬂﬂﬂuﬁnﬂun—hu‘—ﬁﬁ snaTony suog

Isqnd snaTony
s1TRIjuss Tauamde] OT3EEENIAQ]

I
Taq3ae0 snag LI1030WOTN20 TAIBU ENaTany

vIZTU WTjUBgsqNYg P b

8TTETPeu sng3eTnotus® sneTony stuzogrard sngoq

s[UTpau

wnyeTnotusd sndio)

EITEPNED BINEESTUWOD BTPUCZ WN}BING

STTBI838T snyBTNOTUad snafony

aTBIa}ET
unjernotusd sndiop

ENSOTTBOQNE ENTNOTOSEI

endmgooddry df
unpianyted
=) == ey wyusp snak
== unydeg EnjEjusp D
EE=C wnsoTTED
= sndao) STTBJ2}B] SOTNDTIFUBA
== atrnIurg wnastad wnysnpul
P —




Yamaguchi J. Vet.

62

| | _ _ I _ | I | |

spawTragedavogiod snjomli]

wniottadns wntIB[TEqadan
wnioTnounpad ofjessnoag

TIgqages snionpanby

aTeiodusy nuIod
STTRJ@3B] ENTODTIGUIN

mnasTId wnyeIlg

STTBJIlUaD wesTJId ®BTRUEBLEQNE

arweutd sndiop

sndussoddry —
ETTEL]S0I SONTNIFTIOD

tTeydsousssy WN323]

m ETUOUEE
o nuiog
—— TS0TTED
== st1odaon ENEOTTED
—= untusTdg ITe2qns snnatose]
E wyTnduty ST{BI89BT ENTNOTJIIUBY
== EnasTId wnrenpul
o1l ==




63

Med., No. 14 1987

STuouwe nuIog

unastad wnisnpul

ugrnduty

TSOTT®0 stJodios unjuardg

SnE0TTBOqNE
EATNOTOEB]

EnaPIOTIOD
SNXIT4

Lg

BULBlUT ®TnsdeE)

sulajxa eynsdeq

T8OTTE2 sTJodIood Snounip

STTBJIS]E] ENTNOTIJuUay

EN}EPNED ENSTINR

TSOTTU? §taodiod nuap




Yamaguchi J. Vet.

64

I I _ I

SNUBTRYY

STTBRUTWARY} BIJILS

STUIOJTQUAT Enafony

/

tdurseddTy BTIQUTY

ENGEPNED SNa3TaNy

ENBpPToTJoyD SNALTd 27BI9504 nuUIoD
STTRIS3ET EN[NOTIRUSN

wnestid wnrsnpur

unyregazag

TEOTIe? sTJodaod wnigsoy

nulos
STTBJIS}ET
SNTNOTIquay

ERSTIS SITRUTWILY BUTWE]

BuUlagjxa winsdag

8BUIBJUT STBIFSOJ ENID

BUJIBjuUT wrnsdeg

[4:]

EnTJI030BJTO Enqing




65

§TTeI3s01 cawd BTTRI3S0J BINEETEWOYH
BlUawqUT BTnede)n
8fTepnen sawd STTBIJE0.I BINSSTUUOY

SNOTEETBY3OTTIUBY SATNOTOSE FETRMOG BUBALOD

SNT3187 snTnoTaquey EN1EPNEd sSnaTany
8TFIT50d NUJIOD STTERIIGE] SNTADTIGUAH

S§NTI0308ITO TQING snlnofdquap

3T®10dws) nuJIod ETITBISYB] SNTNOTJIUSH
STTBI83%T snieTnotuad snatony

87eI338] wnyeynotuad sndiop

unyragesan

‘E
aTesutd sndrop r ;

UNIBTNUSQEY BINSSTWWON

BII030BJT0 BTI35 |

SNTI0308JT0 snqing

BTNUSqEY
(¢] g

it snduwooddty BIPANILIUT WIJ030wITO BTAYS
tdusooddry
BTIQUT] STIRIBIFT ®TI03081T0 BTIg
TUBTBY} FUlalxa einsdey

saTBIpaW Tefon
P o0y mousmﬁezﬂumuzﬂ oTsaypy

TuRTRYY S8TBIaBT TaTany

€d

Med., No. 14 1987



The Yamaguchi Journal of Veterinary Medicine No. 14. 1987

66

m:nsuoonnﬂ:

8TBUOZ WNYBIGS

unyreqalsg

SITRJIFE0I SOTNDTTTOD

treydasusssy wn3as]

STTRIa}ET
sngeTnoTUad

snaTany

aTBIS}ET
unjeTnofusd
sndiog

tdusooddTy ®BTIQUTJ

va

gnotjdo snjomif

BTNUSQEH

BTOTUIO] BUMNTOY

BOTWE[BY}ISIUT OTSBYpPY

SNT3189 snnatdjuag

SNOTWRTBYIOTTIWEBL ENTNOTIERS




W OB E T gUS 67~728 BRFN624F
The Yamaguchi J. of Vet. Med., No.14 : 67~72. 1987

&= Al
MERA I ZE D

SPRT

AR LNTIZKD
S— 1 EH

oA B - X y

(Z4F 1 19874:10H 200 ]

CLINICAL CASE

A CASE OF CANINE DISTEMPER WITH MANY

INCLUSION BODIES

IN THE BLOOD CELLS

Akiteru AMIMOTO and Hiroshi KUMASHIRO

Amica Pet Clinic, 3-2-3, Onda - cho,

Ube City, Yamaguchi Prefecture, 755 Japan

[ Received for publication : October 20, 1987 ]

A three - year - old female siberian husky weighing 12.7 kg was suffering

from poor appetite, depression and weight loss. She had been delivered of 4
puppies 10 days before. No good effect of treatment was seen, and many
inclusion bodies in the red and white blood cells and liver disfunction were seen
also in the blood examination on the 17th day. The examination on the 26th day
showed aplastic anemia with no change of liver dysfunction. Blood transfusions
were performed three times but her condition was not improved. On the 40th
day, neurological signs such as paralysis of both legs were recognized. On the
42nd day, euthanasia was done because she couldn't move hereself at all due to
extreme weakness. A

Histological examination showed a typical canine distemper. It is very rare
case that many inclusion bodies in the blood cells are seen in the early stages of
mMmdMa@m.AMDmmw%ﬂmmmwayMhﬂmhnW&ﬁhﬂMbmm
cells may become a useful technique of exmamination to determine canine
distemper in the early stages.
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KHE12. Tke.
L | &

1088 4O T RE=HEL, FLoRTIIR
W, T2 1GHEM ¢S WwEBOTE - rkhew
EDZ L TIBHIGIE T A6 A Iz # kL 7,

BEREUEA
fEEOHEEE (Table 1) I2RTEB) T, %
BB RIS, KiiZ39.2CThThic
ATz, HEDMENE 2 5Nz fzoiHER
EEHLETE R, LoL, 20k e

Table 1 ﬁfiﬁﬁ(@)ﬁ:ﬂ:

#H (HB) 1 17 26 32 34 40 42

BW (kg) 12.7 10.5 9.3 9.9 95 9.2 8.9

fid ('C) 39.2 39.0 39.4 39.2 39.3 39.0 39.1

Tl
BT R
FrikiE e
Ui
R m
FRFEIEAR

B

—

M (m1) 200 170 170
Wi ( KIZDEAL - 2% )DEA1-1 DEAL(-)DEA1(-)

MERPIE AfK (HD (H) (+) ()} (=) (=)

FHR (EHE28~37HET
L) +

bLFARMPIRTREF S LI LD L
T178 Bl okl L 7z,

MEREEIT-72& 24 (Table 2) 2R ¥ X
912 GOT, GPT #»*'&fi# R L, WHEEHEEH
N, FomEEEEAT (Fig. 1~4) IRT &
I Ltz F A 7O MERFE AKHGES S L7,
I B s 0 iGHE & AT - 72 e R 2 i I il 37 kR
[FE2 sz Lz, 2L TExOMIZ 4TAWFXA
D5 HIFACKRL EFECL, B 1ELETH
Bt ETHEKIC2E BicskEE L 2. B
MEEAIT 2722 ZHFEENH RILATE & 5%
fbid 7 <, #ifziz PCV lA17.6% & MEEHH 1M
AR LN, L L d Sk ERE T 4 %o T
L, KATRE, FEBRL EEBERLAT,

IO R BR 2 M 2

MG ERHS THRRTH - 2,

FKDPCV 1335% THEMZF & L vt
ol e REOMERNE Ak R s, B
g RS LI L A,

e LAMmMA S 52T, 2B
I3 PCV A%13% & % - 72 128>, #9200mlodf i 3
To7:. BB PCVlIZ22. 7% LR L7245, &
KB R S N o2 fzed, X 512341
HE40H Bz 2 £ 8170ml-7 2D i i % 47 -
2. Lo L, SEROUGEIER S NTF40H HoFis
Bk (), BEDOLLDEDIEEY), 420
B I BRI A5 = 1) R fR i e 28kt & 7 1)
WL D Eh o TR T 1,

1 [B] H i i i o i oM e TH Ao (3
DEA 1, 1BTHBI LMW LE, Lizdi-T
1 6] B oy i b2 AN A0 & v 5 2 22 A B e,
BRIEGHGOE=ZT2DEMHTT, ZOBLATH
BIfERIZRS SN Aoz, £/20E, 3mE
DIMIE DEA 1. (—) B LD &8 A TiTW,
FNHLFMIZ L2 LD EBHNBRIERIIRS
nah -7z,

Bl O AROENE R KD E LIz
Wit (Table 3) 12T EE) Tha, HALK
DU BTz TR IR S HHRE L 2 ik E v
TiT=fz, FHARDEILITH HAT] TU184H, II%
1018, NIZY 318, AF3UETI MadRd £ 1,
Z L T26HHIZI42218, 328 HIZ 48, 348 HIZ
L & REBITRA L, #hPh( diconTlI
BasIIE, NE2S5MED LS BEE80% < 7
o HMER TR REE, Y ok Kz 1T
B M#BHLoHELNLE,

RIEZERFRATR

Wi ARSIz ) > 2 SER I E At & o id
AR &AL, WIRSEZREL, ¥ 2Frre—iz k
& FEBIET 7 VB MEN 22 15458 S, F 2RI EL
PUZ B AR S RS L7z, ANz B T A
B LI, AR OZEMETE, AT P
Atk EhRont, WETEZ) a—4>n ik
Wk, 70y BEOFIEo NS, ARk
i, FFlEAIED LB & & DDA R S
e, TotuRE, Dk, B, ML 2z
FLhERR SN k-2,

=7z,



$145 1987 69
Table 2 mE#EFEMR R
#% H (BA) 17 26 32 34 40 42
$i oM (mE) 200 170 170
RBC  (x10%/wm?) 528 264 207 364 350 370
PCV (%) 36.7 17.6 13.0 22.0 22.0 23.0
* (22.7) (28.0) (25.0)
Reti (%o ) 4 5 4
WBC (mm?) 7,100 6,200 4,500 6,800 7,000 8,000
Plate  ( x10%/mn?) 15.4 7.6
Tp (g/dl ) 6.5 5.4 6.3
Alb (%) 51.5 48.4 56.9
al (%) 4.6 5.6 4.5
a? (%) 8.3 16.1 20.1
g (%) 24.9 24.3 10.1
r (%) 10.7 5.6 8.4
A/G 1.06 0.93 1.31
T-Bil (mg/dl ) 0.3 0.2 0.4
GOT  (Karm-u) 157 138 96
GPT { Karm-u ) 676 689 667
LDH { Wrob-u ) 431
ALP  (KA-u) 8.1 29.7 17.3
7-GTP (I1U/I) 9.0 57
ChE (ApH) 0.67 0.45
BUN  (mg/dl) TG 11.1 11.7
Crea (mg/dl) 0.3
K (mEp/1) 4.0
Ca (mg/dl) 8.7 7.6 8.3
P (mg/dl) 3.1 3.2
CPK  (IU) 71 92
Amy ({ Somo-u ) 128
TG (mg/dl ) 59
Cho { mg/dl } 135 118 128
BS (mg/dl } 100 90 90
AR (%) 3z 22 4 1 ] 0

#* () FIZ&ME H O PCV fill

% =

4N FRAHEH28~3THE TR LET L2
HizowTlE, 4dTHEOFKICEHE REEOE A
A mERMICEBS ST h, Efkc AT
se—c R LT L b EE I SRS, Bl
B ZF =T I F ORI TELT,
FHelc Lo T REAS RS L h o fz iz k
HEEEA N D, VAT > i—REAOMERAE AR
22V TIEW L DDDRENENT VB, 4

EEfaEeTHBHEN~=A T2 LN fT-1
AINZ TORSICRLNAF LIRS T4 |
Yefn 7p &k [EIREIC B AKIZIANEIC el S NUEERIE
BHETH- 72, SROIEN TIFEFHOE AKDH
EEAE LN, FHREAKLIRELHErHY
TV, REFTOHETTHTELY, bIisi
IR ETI%, TIR X IR M 2 N EFREITIED
Rz, 4EliEs s ENEHFIC AN TS
L. #HAKONEICOWTIEARS 78S L 72
Lo rEfEoMEmA RSz, M2 517H
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Table 3 #HAGKHOLTAL

s B (BH) 17 26 32 34
o 18 6 2

'ﬁ 1 10 12 1

k(I3 3 A & 1
MW & 31 22 4 1

#fRMERL, 0007 7 b AREET Y

o (R 4 (I, 1, m, m) 3 (1, m, m) 2 (I, m)
|| W esEk 2 (m, 1) 1 (m)

Rl _ . 1 ()

LA A8t 6 4 3

#EMERI0MO ) b AKERTEH () R

# DI LA PRTHWHREAOS AKT, Rkl L THREBRICRZAL 0,
I8 D TREY LisvaiiEa T, TEAES 2 EEKICRZZ L0,
MR Edamd i, AERZWEHIARELTWE Lo,
(HsoaMiz L 3)

BomEElzml £ D AKFRENIZZ &b 1987,
by, botBOBEHIcREZT--TWLELNE 2) e IT B /NEVRETR R IRV, 1240 ~
W I Rkl E n s Lo b E LB, 1241, PFErgZEhg, W, 1983,
HAKNTREIZ DWW ThL LGy d 5H° HiE 3) InEE  IC ER C NIHERER O EEVIL 1106 ~
Plnigd, BizenlZiks L E AR S8R 5 1197, EHHEMAR, Hst, 1985.
ez L TEL (, FLoRMIzHAKDH 4) DHELZ AL D K 2T s — BRI AR
B+ 23 L0Ti, THHY AT —nRE2 DWFTE, BRI KIZ BT 2 B2, /e
D—DODFHIZHBLDELEZ LNB, K, 4 (2):16~21, Ik ®E, K x
1985,

LI R &2 o 7 ) 453 £ THV 22 1L 1 k2 5) BNk - RENBER @ kil kg,
o PR PR AR S PR S oo P I T R, 24, FEH, HE, 1979.
H P BRI Fd i B L £ 9. 6) Schalm, O. N, Jain, N. C,, Carroll, E. J. :

Veterinary Hematology, 3rd ed., 456, Le-
x LA a & Fegger, Philadelphia, 1975.
1) ARy - R R - SR FOLE - AT o R 7) HEZK B FEEKRLEMIC Lz LD
I & e, 80 ~ 109, BEM AL, BE, FBRER, 340 ~ 343, BUEFNRI, FLIE, 1983,

U N = R A

Fig. 1 FMIAO [ R, TR CIERHAL
Fig. 2 ALt

Fig. 3 ~ FMBFAD ] BlE L IR AE,
Fig. 4  FMEADIIR S & IR AL,
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CLINICAL CASE

A CASE REPORT OF BOVINE ESOPHAGEAL INFARCTION
POSSIBLY CAUSED BY FEEDING OF “KOSO”
( Phragmitis communis Trin )

Kanji SHIRARIZU and Masao ABU

The Veterinary Hospital Faculty, of Agricullure, Yamaguchi University, 1677 - 1,
Yoshida, Yamaguchi City, 753 Japan

(Received for publication : July 6, 1987)

A milk cow caused esophageal infraction and died 4 days later in June 1986.
For etiology, infraction by gross knot of imported “KOSO”, which had been fed
just before the outgreak of esophageal infraction, was considered to be one of
the causative factors. Experimentally it was found that “Koso” had strong
character of water suction potentiality. After immersion of it in water for 3
minuted at 20°C, the “Koso” increased 5.1 times in weight and 2.5 times in
volume. This result indicated that knot of the grass could cause esohageal
infraction. It would be incurable. Preventive precaution for it should be
considered.

NEFN614F 6 H 17 H 1L O U 8] s 5 T,
RFLA 1 EAAEEIEZE A SE L, 4 BRRIZIECL

7o, WHEEREMIZ > TIlEE L 2850, BIERR T EhTwi,

IR 8 » H, (KE#650ke, 7 %54 W
BAflTha, ModIla16E & 2z e

Eipdpofest, BiEd s THIE |2 L AHERARE
Bk,

ML, 19504F A & BEEHEICE A S LR L
S e AHER T, SRR EETH B H
Ftf e AR E Wize, E(EbN TV 5,

EHOBE
BIGERRRISIAE O Atk & DL 25 4 > HET

FEAE E TIT AL, OB, TERNe
B IRIETH - f2. HEFAPILE, FRI10MC
FLAFHBECEIE, ERKkE, ~4 Fo—7Rkie
— FSNT AR E L, FOMART &L LRTE
BUMB2BINL TE 272, FRil0m405, 8534
Hron FLEPRIESEIE & FERLL 72,

FEKIE, BESIZ MR LKL S £ ini,
BT HE—HNY ANA T EENN L Uil

* Ll RS AR 5 b
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KieZRL T, ECICABTHRTMEENT

/38 BE i k& Rl L Ty 5,

Wpkis b | 22 faRHo 3, HZEDQRERYE N2
TR, WKL SlEd, TofifEEA ]
Betbhd MG a & L ARG HFET 2 RET
s o A

BRI & - C fOBRIIERE R B ED AT 172 D5,
HE o IR A S L, AR TEERT A

Fig. 1  REEEREURRHIE,

AERRRUEE

oot = RRME. BEW, Bor

OIRERR ) > I F OO RER, P7EOIY
X YD EOTEF{ L ETH BHY,
Bz ia s 7 2R XaBmragebild b
Twna.

(L P EREE o A o

Ok A A b LAY, DLk A RURERILIZBE
i, WEL R ONERTEE O EEONENR ( Fig. 1), E#k
LT, 6 A21HF# 2R304 LT L2, FET

HERES il o) THb R U I O frli R 7
FHRH LN ENT EThBY, FERABEN
DB ThHBROHMITATHS. £/
BNEC S A HENO S L ERIEE AT
.

HEENS A LNRD

EnE

AIEFTIE, HATEHEEPRENIIEAL
HEWZER TR D, BRI BHE L RIFETHREST
BIblrd ) A, FEEEFOEESZEICHM
LnEELLTWT, BERLEEEITwEWN,
FOITRIE TS MILAEN 2 L bt 1 5 HRTT
bz, FUICEEENTWR, $LREHET
N, BRMOBERTIGETH- 1,

Fig. 2

HEOHTIZA->TVWHRUA
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ME DRI 1, FE20 ~ 50cmic YT L 72 b
Ly iIcaT VT boo 2Fi S B4 F
B8 1o L UHERR S R T L 2 & A S 1L B OBLR
o#E (Fig. 2) #HRAL TWa, ZO#EWE
12 LR EA Y B asth B4, EMETIEED
Dz, LA TE L VBOHRIZL TV 5
Dh S, BELORETIE, MEEBSLLT
~NTOMEEE, AR RAee TR L
kDU E 2 EAHRL T 5. '

ASEG) RS DRI TH B Z L i,
el TElE O KIE TR A A PG L, BRI RTINS
UCBTLWMET LA EMELLNL.

M D 50kg D201 £ 4 L 70555, 12f81(c 4%
WA S EFELMEE 3 ~ 105 R L 72,

wHLHWAELEREIEPEL VImAS AL D
DT, B E EERROBN O, P
Elifith% B% Phragmitas cowomunis Trin 55K
ok Leh T, BRI R EE S R EY
L2 r, RARSELETRE L~ 2 m, B
@i, B, ERUNECEEL, MESTLAR

Fig. 3

H | BRIKAT,
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Ut IREE L TR E T 5,

FRMI IS, BURRS TE MR TH 245, &
B4Eh A 2B oot fg & FERC, AIRGYIZ&E
A — T3t ¢, HEAIC k- TR L DL
A D Tz, HEMRLLR o SRS I RRLE & AE
2 wvwiantBbiLs,

MR A & 2 A, FRAWREE A
T EMHBELE BuErH 1ENKES
14X 11 X3 . 5eml= 2\ C, 34 [H120°C KgAKz
it ngit% (Table 1) 2R L7229, Hi4i5. 15,
2. 53t kA 5 L7z (Fig. 3). 2 OFF
Ml f o fOEHIED E R & LT, fke THEL

Table 1 ®HAEH "HE" ofUE" OBKE"
W A i W7k %

§oOG 52,1 g 266 g
LE3 146 el 376 en'

* FUHOKEE 14X11X3.5cm
#% JKafidk (200C ) 12 3 MET.

|

HEORKUEOBRKER. 20°COKRIC 3 FHRA
7 Wk,
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PR EZEZ bNB, WERERZ & 2RAL T,
R TR A L ER LML T, ZEEH
BElCinsk LR EhMEE A B & 7 B = L hcffEEz a n
L. AEEBNZ BT 5 EEELO RE 2 ko ¥
EEHEREEOKIEL, COREICLEE L EL 2
ZEHTED,
HEBIEEDOERLRBHIENTVENWD
T, HEBOBE T vA, EEEENREE LT
HMENTVBRE, REFUIRYORAIZIES,
S BRI 5 L 20 mals, Wk
DRCEEVE A TEBIEL T2 b, #i
HBRETHBECTEH TIRETH .
BN TR LI HE & LT, &HEHEE
LASHZ Eli EE 025 H 5 VIS B S T X2k B
H, ARG TILBROBRBEKIED 5, N5 2R
AL TEEL 2
BIEDFUBEIZ L » TEBEEEL BE LA
(2, B> CHEIFM CEEDIIE, IR L 5 B
DMATHESE, FEREOHM 2 P RBL L, Hix

W DR EA R
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1) Amstutz, H. E., : Bovine Medicine and
Surgery, 659 ~ 661, Drawer, Santa Barbare
(1980 )

2) Anderson, N. V, | Veterinary Gastroentero-
logy, 381, Lea and Febiger, Philadelphia (
1980 )

3) Bl - PEFSHMRE 5, 48, 6
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4) Jennings, P. B,: The Practice of Large
antimal surgery. 1:504 — 505, S. W. B.
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CLINICAL CASE

SUCCESSFUL TREATMENT OF CANINE COMPOUND
FRACTURES OF MAXILLA AND MANDIBLE

Hiroshi KUMASHRO and AKiteru AMIMOTO
Amica Pet Clinic, 3 -2 -3, Onda - cho, Ube City, Yamaguchi Prefecture, 755 Japan
[ Received for publication : October 20,1987 ]

A one-year-old female mongrel dog weighing 10 kg was suffering from
instability of the upper and lower jaws because of a traffic accident. The step
of the upper jaw and the dangling of the lower jaw were seen because of
compound fractures of Maxilla and Mandible.

Bone screws and wires were applied for the fixation of Maxillary and
Mandiblar fractures. The oral mucosa was incised to expose the bone, and one
or two screws were placed on anterior and posterior to each fracture site. Then
the wires wrapped around the head of each screw and tightened to stabilize the
fractures. After that, the screws and wires were covered with oral mucosa.
Tube feeding was done for 7 days after the operation.

Bone plate, wire, splint and the other materials have been applied for the
fixation of Maxillary or Mandiblar fractures. In the past the surgical treatment
was complicated and it took a long time. In our method, the surgical treatment
was simple and good fixation was obtained. The course of recovery was
satisfactory. It may be a useful technique to fix the Maxillary or Mandiblar
fractures.

Lb B TROBIGERI 50 CLIFL  WBL, A7) a—E7 {4 T—#MLTEELL
a5, BYEoOBEEERTV—F, 74¥—, £I5 FHliHc Lo T L -2 L BEA
W% & &R TITAA T 3500, FHliatl 51l REFEEERLENTEOMRERS
HCRRBIMEET 5 I Ehg, +5.

41, For 13k LTS & OTFIRO BT

¥ TiH ~Nol 20=w7 (UABRFEHHEBET3-2-3)
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iE #l

BT EmA 1, KE10ke, MEDHERET, %
WHHS £ ) B3R, THACLCLLTWwE ED
& THRBEL 2, kR, BREAELTEY,
B TEAD T AGES S 417z (photo. 1), F 172
FHEIT D HIERE (2 X — Z— kv 9 FHTER
S417e,

LSl 2 HiE s S AN 2 BIE Iz o
T, BLUESEOH 1 UEBMTEIRLTE Y,
BN B R S, g ¢S b LTy
7z, EA08 AN, E0g2HiAIz
ESEOE L diziEgEL T2 (Fig. 1),

TEE, AAKH & L RTE R, a2 -
FIRAEERTHT L TE ), WilEEALTH)
Ao Wik A # W L T v 22 (Figo 2,
Photo. 2).

s =

FHOEETFIFE O OS2 A 2 X5
HEFEAHGCTHMEL 2, 6 & L BTN
TEEBZFYLTARERT, &3 14m, BEE2
mADA 7 a—FFNFN1IERTOMAL, Bl
NATZY 2—DTFELIZ22CHT A X —% 1B F 3
Olf, FRBEFOA ) a—@iiEhz L7 4 v —
F1EFE23T, sNFNOMmERHEKL TiT-
r2, LG BEMOBERES 27 4 y—BEMIic b
D, HigESSEBETAEIIZL, 22T OB
Hilizdead 2 LICEVEELE. kG5
LB A DS 2, 3 Yk ks
Wi, FUALTAZHIT2GHT7 4 v—4&50L
W TR S L BSE L 7z, Ao AR 00 B I3 R 4 )
MlLlvwEIlcwmBAL - TEBo 12
(Fig. 3).
TR L TE, Al adrsaoi iz
QA BHIZ2ANDZ 2 ) 2— R NIz B &
AL T, 74r—TLER TERELBIUWV
MATHELEEL 2. AEErE L ) aiic
ZAENAT ) a—FAFAT B AR—AH L1
LZOWHITIARLL, BhHi2ENDA2 ) 2—%
EMBIZLB L GICHALT, BLLiiz74%
—THAE LEE L 722 (Fig. 4, Photo. 3 ),
B TER E L BEEE, RN 2 2-0 cat gut THE

al, A7) a—E74 P—ERTIomE L2,

Ll PR B MR

T EBIIOBEERT %, BED2HEEEAS
—T AL

#a i

Ffiit£6 BB  THRMWEATF 2 — 71 Lk 2454
Ttz HEHI kgL DT BIZKS(2£800m],
TANLF—(149800cal &% B L Fiz, »~F Iy,
W, KRIng, KEXE—7—F, &, 4
TIAANUEERRZFHBIZE T2 ~30IHF
FTEz7,

HBTHHPLIBINGIZ Py 77— FEL%
PLTEAEAIZL LD AANEEL ML
15 AMRBI A% 5 272, ZDBI2E G EFIC
RL, FEizEL~,

E(GE A0F = 210)

FEEQ TIEFAE BT O TR L 20 ¢, 5a
LERR LR o 72, 2E Lol Eiio
—HERAHIRIN S AR L L L 72 L v g 3E
Ml bEBw, ZOHOERL EFT, 68D
Lo P> BERTY RIF L BG5S
(Photo. 4, 5), /A7) =—hstigliic L7
> TR WREMED S 2577 » A BRBETIIER
DEEIE TT iy, 4% 080 & B L s
HIUTR 7 ) a—FHniz ), MOBEREL Z 2
TWwa,

F =

L5iH B THA T OSEEIZ 2 7L — |,
TA4x-—, HAlTFHLIWEI N LN HEOHAL
HELEIZLE VATHIL T 25909, FHiAHIHE &
T REHZET LI LA SV, Fhollr ks
g, BROTL— |, SElTFH Lo, 74
T2 TONRELHELHSL. LrL, 460
DATN 2—ET 4 ¥—(2 L 2 EEFETIT N
FHIAMETH ), BE L2 LT L4 L1
Bl 5E A4 s L7z,

LI, TEA@GATIZ I 2 & s ackkfE,

Bk E OB TEMTD B I i B E

DI LDOTH DA, SRDHETIHEIREDT
Wt b <, 6 BEOBEIETF ~— 712 L 2 4460
EXDHER 1 5 ABOEI LNz k) g
EfSEAR S, LT LS - THOFIRC
MEBAZN) 2a— 7 A X —I2 L BEEIR, 27
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) 2 —DREEPHEEL EFEL LT UEE LW
Hixka, AHETFERO—LEbNA.

T R 72 1w e L RS R Rk e
B SRS o rp TR 2R, W PR £
s sRLET.

X 58

iR KE
1984,

—&, W ), WEHEE S
131~151. &4, B,

1) 7k
[LEE SRR

79

—ARE= iR Ao R 335—2366.
gzt dimt. 1987.

e oc S P KR N
143~158, [EHgEEHIIE, HO. 1986.

B GLPT A B R AN Eh g oo 19 SE B
210~218, LLL &z 3+— ! flil¥%. 1986,

LT A O 111 S ol <3 L WA N 7/ b TAT S
DR, 353~365. HM-E. HUHEL 1981
[ P ok 3| R A S B
1986.

i i

113~122. BEpEEbi, 3o,

Photo. 1
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W o B E 3 # = w m AR =

Ok ES T (LA, MESRZ v 5) (ST 2 RE QM) iy, ZOBBEICILS,
ERSE 288 (EA1HE, 2E—18 (Pow 2z, YabE—, %x)) ¥R H THRANT 5,
R, MEREICBWTHERL, B LT, SR ENT 5.
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