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Listeria monocytogenes & 1) 27 1) 7IE
B & oF OR*-H WL OB
( =fF : 19924E10H30H )
REVIEW
LISTERIA MONOCYTOGENES AND LISTERIOSIS
Yasuji KATSUBE and Souichi MARUYAMA

Laboratory of Veterinary Public Health, College of Agriculture and Velerinary Medicine,
Nihon University, 1866, Kameino, Fujisawa Cily, Kanagawa Prefecture, 252 Japan

[ Received for publication : October 30, 1992 )

Recently much attention has been given to Listeriosis as food-borne
zoonoses. Between 1948 to 1990, the occurrence of 681 human cases and 279
animal cases, including 84 cattle, 135 sheep, 50 goats, 9 pigs and 1 horse, was
recorded in Japan. Most of the cases were sporadic, except for 3 outbreaks
in sheep (19, 21 and 26 cases) and 2 in goats (3 and 24 cases ). In this article,
the authors review the bacteriology of Listeria monocytogenes and related
organisms, and their distribution in animals, man, food, and others, and the
prevalence of Listeriosis in Japan.

) 27 ) T EE RS T H 3 Listeria monocytogenes\z & 2RBRAET, A, LB, BXUE
e R4 T 5, BEOEFE, RECE->THAHLEEINT %, LI A8, Ik TRACERTY
%Ao) ]J X_/—'._ t) ';?;"E'_i))“, *5.31.57.51.37.94.171)’ ﬂ -}-yﬂl.laﬂ}’ KESTI‘ ?\,r XBl.&?};{x E'C'*HWWT%ELTC
OHRBPE LR ->T, ARICEET 2 AEHBTRMEL LTARER AT 2L RIERAIEEE -
285156170 L Liehis, HLOEKRBWT, VAT Y FRERSLTHRET 2 I LEHEE I Tuiaw
Ep 0 T, ZOFER DV TRIEN A FETFEED LT > TerntE HARE DS IZBE»IZ S
RTEST, $hz0EEL-+ACEshis i RBcsrh TR, Z0L) AR
2T, —HOBEPIRER %, 2ENREREFPEOBRTYHo D, MOKR (K DiHE DI
R Y) rEBENLD, HHEEOREICRD 2ELTH2HEH (FEMEY VHUERE, MEELRE) b
SO HD, SETEARIATLE O KLO—ALRE LThaLomiknwbotEbh
206 SRRz BT Ik, 19864EIC U AT U FIER “reportable disease” ¥+ 2 &I CEIENHE
#1129, [EE# 1z Center for Disease Control (CDC) WHIEDEF 2 AT 5 B i TRifRAY & ST &
PAESL T3,

FYw PKFETHEINTORREEVEY MO
Bz #7047 L iR B s D Tal s e
Listeria monacytogenes 'k, 19244\ 2R E D 7 > (Murray et al.,''®). Z QBRMAEMERES S5

1. AT FEDER

* ElACKS SRR S AR R R AR A F TR =
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(monocytosis) 2% 2§ Z k& & 43 Bacterium
monocytogenes &ty & iz, 1927TFECIIFET 7 U
4 Tgerbille (7 Vv F X2 0—f) nopiish
o, AT IR KR T 22 2 {F 4 7o Lister-
ella hapatolytica £ 50V iz, ZOIRHE "Listerel-
la” vk, BHENBEETH S ListerfliciEm ek L
T2 ehizbOThHS, TOH, ZOWMERRE
—DbHOTHD I EWTER S N, Listerella
monocytogenes & S iz, Lip Ligdis, 193941
ED, IOBRAIRAE, AILRO¥A L LTER
ENTWVEI LWL 728, PirleDiEE 2R
I AT Listeria monocytogenes £ JBHDEEE S
T, BTEICES> T3,

AR ACH L TREEEET 5 2 EHERE S
172 D 1$19294F T, NyfeldtimHett BAZMEHLIO
FERETRTBE D S L. monocytogenes % L
T..‘_'. 142)

OHBETYAT I FENXBLHDTHERENZD
1219484F T, HE'" IZALIR THEFEAYIZFEE L TofT

AR mENERE i

IE DNz 2 fl & FEARENCHREL, VAT
D FMZE 22l Lie. L. monocytogeneshiSr Bt &
hi-mix, 2hih 3FET, BESTIBLIFICTH
FRETHE L LCEORRE L D AKRE %48 L 7z,
DAEIC B 2 ) O AR 319584 1 i
sz 2RI, 1EILIBROREE LG, il
deHEE Ofs RBUNEHEAZFIEES TH 5,19
Murray et al. = X - T L. monocylogeneshSFg
REn Tk, KAEEACEBYORBEDRREL
o, A, FILE, B, il
¥, BEREABT, TREEV, JKEYD, fEb: Sk <
ﬁ;ﬁ;“ -;- 6 : & ﬁ{%‘i[ HH é n "( "r-! 6 . 4.6,18,29,30,40,41,

55,76,80—62,142,170)

1. Listeria monocytogenes Mk

1. Listerial® k30550

Bergey's Manual of Systemalic Bacteriology 2 13, Listeria
BICFEU L R e 7 7 AR E &
L T Brochothrix, Erysipelothrix, Lactobacillus, Kurthia®
tBEH TSN TS (Table 1),

Teble 1 Y RF7REUEEEBOMER
R w08k scRE 2_7 msEs 7% 5,3 o mE
Brochothrix — M —~ + - + - PG - FEREIERE
Enysipelothrix = S + - + + —  IRL G - mIEE
Listeria s + = + +  IE{ A - mRNE
Lactobacillus —/+ A + —/+ - + +/— [k A - FEREIRTE
Kurthia +/—  IFR + T = — " %Egﬁ - FEREEYE
3 i : I:'|:1I:|

Kurthialt, REFSHETH S &, FELH
BEL TERESE LI iz Kok 0, Erysipeloth-
rix (BFHER) kA 77 —¥ktk, =220 3
SETHDHZ LIk D, Fh TN Listeria b ERF
5 LWAIEETH . % £ D Lactobacillus\3% ¥ 5
— ¥ TH S & Tlisteriak KRlT2 Z &EM5T
&5, Linl, Fieh ¥y 5 —¥EtEERT Lactobacil-
lustidp V), 2 ieh ¥ 5 —EEM o Listeriab Ro i
3, ZOLITEECIE, VT F—ALERED
MR (Listeria D356, #1IOERE B TTH
Y5 EHEROERTY), Btk &2 REL
TREET 5. Brochothrix|® X, SIEHRTEL a3
&/, AEAEss LIFLIEgHE DT, BE

FRELELE LB\, Brochothrixl® ik, 3TCTHE
Lawz e, it Ths &, Listeriald,
U7 —AFERETREO L B HEEERETL,
GardnerBh THE LV EHSFEZRE FO#
iz s,
2. Listerial®

L. monocytogenes® .0 & 5% Listerial R4 48
Wi D REIE R E A H 5. BAE, AR,
L. monocytogenes, L. innocua'*®, L.
seeligeri™®, L. welshimeri™, L. ivanovii'*®,
L. grayi, £ XUL. murrayi® 7535 % (Table
2), %2, L grayvik L. murvayilZBL TIX
Stuart and Welshimer'*? |4 {b2 4k, DNAKE
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[Et, DNA-DNA#EEEZ L ORI T
xThdEL, FLWBAE LT Muwraya 2 REL
Tw3, Zhieiwl, Rocourt et al.*?k, L.
murrayi ®16S  ribosomal ribonucleic acid

(rRNA) oligonucleotide catalog &, L.
monocytogenes @ F L LT 3 Z L5, L
murrayi & N IEERO L. grayi % Listerial@h» o
AT A Z L ic T 3 RiBERALTWS, 1986

4470 Bergey's Manual of Systematic Bacteri-

ologylcld, L. denitrificansHhBZEN T, i
kb, AERHESEREOBER» S, L

monocylogenes iz D iz LD THB T EHR
g nTwiz, 165 rRNA catalogic b £ J<¢
Rocourt ef al ORFIW XD, BIETIL onesia
danitrificans~ L PEHBEBREN T B A,
s mEEE R R T b O L. monocylogenes TH
% (Table 3). L. fvanovii (IIEFELS5) EHA
EOHREORELE LD I LBH LY, TOHEFRE
185 ¢ 0, 7, B L U T ADREREEDH & S
haZbkhibzd™, —F, ShHTHTHIHL.
seeligeritSs N\OBGHEB» S, L. innocuahEY)
DORBYSEFI» S, ThEnSHEN TS, 10

Table 2 L. monocytogenesB USERBE DR

e ik L. mono- L. inn-

cylogenes ocia

L. see- L. welsh- L. iva-
liger imert novii

L. mie

L. gray rrayl

TRIEW - TR A - -
A - -
CAMP{?’F'?E}E%
FAM lOFawAh A
b e

Ay T—X
Fea—23R

Wors P
arAFnpwr/¥F
LZAL/S—A

VPt

R (w7 A)

++++ I+ +
| 4ot | +++ |

|

|
|
|

| +++ | ++
L ++++ 1+
e

|

+
|+t | +++ |

[ =i s i e O

++
+

d : FE

Table 3 Listeria®imEM: & 2%

i f gm f Em 5 R Yy tE Kk Tofb
L. monocylogenes + + + + + + <+ + +
L. innocua (+) + + + B
L. seeligeri (+) -+ + +
L. welshimeri + +
L. ivanovii (+) + 4 - +
L. grayi +
L. murrayi ES +

3. L. monocytogenes DTER

L. monocytogenesid, 77 ABGHEQ/MEEL
LESETH 2. 7 7HHETHRARERT.
£ (AE) #AEL, EHEERTH, 3TCLD D
20~25°CT & D EFR MM =T, RREOR
HTRLICOLE S RERTHET 5 LWV I FRR
Mk EA L™, 4°CT O H AR 312,015 [H

~33. 50 CH B e, ZOMEIE, KEOD4°C
TOWEREECFIH IS0 T, ERE
FASTHREIEET 2 WREEOH S Z L 2w L
w3, MEEERLETR, 37°C, 24 HEEETH
i, ASHSMIELHE CHAR0.2~1.5mDK B, FiE
B, ERtkoao=—%FEL, BnEMes
4. 3 o=—I1, Enterococcus ¥ 7z i&Streptococcus



Oao=— UL ERkETRY. PUFTF—A
EREDan=—iF, EERLA X1, flook
MELTELEROERU L. KEOTRTELH
RO B, A& F—¥ELE, 7R KR
Fna—R, 7L/ —AGHE), Fro—RJE
SFREEC Yz TEELRHIRTH S,

4, L. monocytogenes, L. seeligeri,

BEUL. ivanovii DS £ CAMPT A b
gk L7z & 5142, L. monocytogenes {38 AZE,
4, B, B, druiFAomEkEFmLL, FKEO
ATHERE L TEERENT WA, L. seeligeri B
L UL, dvanovii bIEIMMEET . BIH OB MEE IE
g, BEEFHAFMPERETE, ZEHD
BOWBMBEETRT, JO=ZFEOENCIE, DAE
I # 3€ K & Staphylococcus aureus H 5 &
Rhodococeus equi® W TzCAMPT A &, 74/
—A, ¥YO—-AOHRESTELHE L L E

(Table 4).

I RS e

CAMP7T A b 1, AKSheptococcus agalactiae

(Lancefield B¥E) OffiZREER & L TChristie,
Atkins and Munch-PetersonlZ & > THFE s h
b DTHB, Ticbb, Str. agalactiae & Staphyloc-
cus aureus ¥ AFEIMPHRR ETHRFICESET 2
&, Staph. aureus D BEEMNHE TEE L 12885 TSt
agalactiae V3 3& % % ¥ M 1% % = ¥, Listeria
monocytogenes \Staph. aureus TYEIMPEHHITE &
11, Rhodococcus equi TRIFBEIMMEE SN TWw5,
L L, FES I, 1THRD L. monocytogenes
& 4 BROD ListeriaBOMWER £ H W THA Lz L Z
%, ANOBKROHETY, Staphylococcus aureus
TOYEINYE & Rhodococcus equi TOF Lk HIE L
Th-7z, B8, Rhodococcus equi DIF%ZEZ
THRES L7248, ZoREEEsRT, AFEEAL
TOCAMPT A FOEZEEZROHE R oI,
5. L. monocytogenes DI

Listeriald, 158D OHR & 5 MO HTIFOHE
| kD 4 B, 128 M EER] & h Tz

Table 4 L. t &L ligeri
e > f;”fi:i::jst » ﬁ;';ge” (Table 5). M X >TiE, 2~3 ORI
. — feioTwa (Table 6), B, BE»oHHES
f pramte SAMP 74 F Y hzEamim, b3\ EH(1/2, 1/2b)
L. monocylogenes + e + — TH2.
L. seeligeri + & = 1
L. ivanovii + i = +
* Staphylococcus aurens
Table 5 L. monocytogenesd & USEBE O MEE
m o M
Paterson Seeliger * Donker-Voet 0O # F H # &
1 1/2a(1a) I, I1, (III) A,B
1/2b(1b) I, IT, (III) Ay By G
2 1/2c¢(2) L, I1, (11D B,D
3 3a 1T, (IID, IV A,B
3b II, (I11), I'V (XII, XIII) AVB,C
3c 11, (111, IV (XI1, XIII) B,D
4 da (), (v), VI, IX &, B0
4ab (I, v, VI, VIL IX, X A,B,C
4b (m, v, VI A,B,C
4c (11D, v, VII A,B,C
4d (11D, (V), V1, VIII A,B,.C
SR - S (D, V, VL (VIID, (IX) ABC
............ 7 (mouXILXIC o ABC
5 (111, (V), VI, (VIID), X AB,C
6a (4f) (I11), V, (VL, VIL, IX), XV A,B,C
6b (4g) (111, v, VI, VID, IX, X, XI A,B,C
L. grayi o
O } (I1D), VIL, XIV E
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Table 6 Listeriad%¥8 & MiEE
i i} b1 Eiil

1/2a 1/2b 1/2¢ 3a 3b 3c 4a 4ab 4b 4c 4d 4c 7 5 6a(4f) 6bldg)
L. monocytogenes " + + ++++ + ++ 4+ +F
L. innocua + + +
L. seeligeri + + + +
L. welshimeri + +
L. ivanovii +
6. SHEEETEA + 2 LPMIERELHD, ZFiEMc-BrideZER b, = A

MEERE TR & N BRI 0SS, EE
IR OWHIEM (Y 7L — ABEUERE, Y
SRy AR, FVA4N— b4 Ta—YaY
g, Fo4 Z7) 3 v — M) TOME, 50
WIMEERTEH (M) 7 b — AREEER, MY
PRV AR, N4 72— a VEREH
R PiCIiEE 5 %R 7z D) ERAVAHEE
RTRITFTRE T H 5, Bk, N, 3TCT48RF
ﬁﬂﬁf;bn%.lm

B, K, B (AR, ARG TEf
M OERAET 5 HEhC 32 ORFULE D, B
IRAEBEHMEE SN T Y, TRTOREE
g s— L 2 IR IR ¢, BREDT SIS & Dl
P RS E ORI — A T R RIR T 2 0%
133 25599 4R b LT, PBS & K RATGR O
iz > ) ¥ 7 ARE (40ug/ml), TANVESY
w A (0.01~0.05%), 77/ 77v> (0.01%)
HHVIEHEY T FY (6 pg/m) BHBRAELT
iz, {EB (4°C) THET 5 HEHBTEDLNT
%t.b#b,:@%ﬁu.lﬁﬁr&mmﬁf,
%1mﬁﬁt5ﬁﬁﬁb%tbﬁ@ﬁ@woﬂg
s H 5, o, AmENRELT, 1A
OIFETHEBRAES KD S &3 kAkEsRFEs L
7o, RAENSRE LEEAEE LT, UVME
Hh r UVM i sthsseox GE A + 5 2 RIS @&
(37°C, 24B5fE) 3, —RASKEHRLLELOD
L LCLovett et al OWSEERMNT & 2 EE
(30°C, 1~7 HME) »EfahTnd, &7,
KE, BHRAENRE LBE@EPBS (4°C
3 ~ 6 3) 820667 3 1= X FTEC OBV 51
Twa, HEEME LT, MThoREOREs,
s TEEREERT 0= —OFREELL

21 v ESRL T2 o =—0EANRBECER
+ 2 0% {8 & ¥ % Oxford#s i, PALCAM
s L SN TV 5, THSDSHERIC b
—E—g@hib 5, HEOBECRHECHRER
+3. BETH, TAYY olEE E<KKan
= — R ASIERLT B Enterococcus® % > |3 Strepto-
coccustt ¥ OEMCEE T 2 LENDH B,

7. SEEEORE
SMBEORE I TR, HESORRICE
niE, ao=—k, 77 ABHIEHRO/NMRE,
% 7- 3ERATE, g, SEEM: (25~30°C), A
55 —VEEk, TAZY VKR, SNva—ARR
(), MimeIh N EELMHREVLZ %, &
e, VAIME% T L. seeligeri, ¥ & UL. ivanovii
b L. monocytogenes & ORI, BB\ IZERYE L.
monocylogenes DFIEITIE, Staphylococcus aureus
2HWRCAMPT A b, 7 4/ — 25 RIHE
(), ¥ vu—RESBEHERsALTL
Zes130 738, Rhodococcus equi’z Fv:7:CAMP
72 N3, EHERESSIRE S WRD, BiFLO
mTHEOfEEIE LBk, o

feB, MM Hi>TiE, FBOIL L,
1bkY, 1/2a%, 1/2bEpHHE NS ZEHBFLO
-, OFFImE 1, 1, V, VIZRLHARESR
ERIEARAS. 18, IROHE R, HEFI
A, C, DERVLRBRERERIGEIT. O
EREOME 1, 50°CT 4 HRIGS ¥, 251K
—AHECEL TS HET 5, HERIEO
1B 350°CT 4 B RG S , FRIZI0GE T
ickET 2. BIEOBE W FEBICHHETHE
BT 5. BEOHESICE, ROV
BHES AR T 5.



. YRF) FPEDES

1. & £

VAT VTR, A, 4, BAFE, IUFE, K
B, R, ¥, FA, ELEVY, FUFT, 2>
7, W&, B, LER, F¥Fav, 7,
B ek g peosn, REFEEMNZ S &,
AW O340 \IHAEY T IR37E, BETIITREI
BLATWEY, &7z, KERROBN 5T 5
O&TE L, MEHE BKAY, BERMNECY,
BRI, <5 =, FHLHR™, @WK, 5
71{1!1, "sz?sl, HA4L— 94.30.31.39.761, E};‘Tél:’.ﬂ], ﬁ
mnm.ns.u.os.wo;, ﬁ Ei was.aq.as.s:r.su,wo.x2SJ‘ EE
],33.52,55,86-86,99,100) 7| {3l F1,36.87,98,100.120) 7 1= g 5 §)
SEEER TV, bRERBWTE, A, 4, &
AE, IWF, B, BLURICY AT ) THENFEE
THZEBHONTVWEDATHS, BERESE
&izk, 4—_, @, Et’ ﬁ% ﬂ:%ﬁ.éﬂf“%7'53'55'67"“'
101,108,154,167) gf:, ﬁm, 4:]7,@’ %W’ FFazN
F—A, BEANMBECELEBRLEEATL
7 B.86,87,99,100,102,108.160) A5 A3FETIREE TICHI S
T3 L. monocyltogenesDIEEE L, F4EKCS
3K &L T D B, Zhicid, @
HHFSRIATOELI ELEELTWE LD
EBbhs,
2. FEERH

bHREOREBLIUVANCBEIZ VAT TED
FLERB I Table 7 12, SHEOEMSL L FAILE
I 5 F4EREL 1 Table 8 ~9 ¥ @D ThH 3,
1) K&l

1948 ITfFILFFE @ 2 FEFI B3 FE R & L TLK,
19904E12H & TOMICBF27T9 O FEE AT W
%, HAF IfFesaun, 12 fODEFFESE,
e EEITHRA R E, wThbHFENERETH
5. BEFIOEMOFENRIE, 12w LIHT,
FolCREREDEEL RN,
(1) &HE

48481, ® AF1356, IUFES0FIDOFEED Zh &
TS TS,
XEES
4:2, 3, 47, 50, 54, 56, 59, 64, 68, 72,

76, 89, 113~115, 119~121, 147, 148,
155, 168, 169, 173, 175,

L OB EE 2 HE B
Table 7 HHAFEORESLUAIZETS
1) 27 1) PIEOFEEIRA (19485E~1990
)
% & _ .
HE 4 pAEIIE K OB | &
1948 2 2
1949 3 4 7
1950 1 1 2
1951 2 2
1952 23 1 24
1953 2 2 1 5
1954 8 8
1955 4 3 2 9
1956 0 5 15
1957 2 12 14
1958 1 6 1 8| 2
1959 4 6 1 11
1960 2 7 1 10| 3
1961 1 2 25 28| 3
1962** 2 1 3| 4
1963 2
1964 1 19 20 3
1965 1 1 2| 4
1966 6
1967 7
1968 6
1969 4
1970 3
1971 2 2| 4
1972 1 2 3| 12
1973 4 4] 10
1974 6 6| 22
1975 6 6| 23
1976 11 11| 30
1977 3 3| 32
1978 25
1979 38
1980 1 1| 47
1981 1 1| 50
1982 2 1 3| 62
1983 3 3| 45
1984 4 2 6| 45
1985 2 26 1 29 | 41
1986 5 5| 41
1987 11 1 4 16 | 37
1988 4 1 5| 21
1989 1 1| 27
1990 4 22
84 135 50 9 1 279|681

* 7 H(1982) 1), FRE (1989, 1990, 1991) e2-i0s
* % FKE1948~1962 : JE (1963, 1964)2-
IL=£1962 @ (1977) '°®
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Table 8 #AEOEWICEITE) AT FERERR
m o #W R
i £ 2
ez HELE o , 5 g od g &2 B %
FhLEBEXER g gugs 08
90
*
205 A 1946~1048% 177 53 A0 BAET B
Ty 1946~1949 23 2 10~50F/4& /4
& 1971199 23 1B Eéﬁflgﬁ” Dl

fid 215 75 22 18
PIBE

ficpERESES 2D TEH

3 11 5 SRR
mm} % 2 43 1 2 27 156 e
AF U™ 1958~1977  FEEF 12 1 3 2
AE 107 8 1 1 2 360
¥ 875 2 1
® e 1975~1984 6011179 25 17 4+ 2+ 1l 413 14 *Baxn
34 1011 1 1 1 11
S T T T T § 5 5 “HEE/E
85 260 & 3 2 2 3 3 3 3
AT—F v 1058~1974 HETE 175 %&ig%ﬁ%
Table 9 AEOAICEITE ) AT FTERERR
B bt o %
1967~1970'9 368 (60~113)  5.6/1,000/ A
197110 104 5.1/1,0007 A
* B 1980~1982'" 660 (214~234) 3.6/ 100 A
HBEHEES0f/
FEHEE 0/ E
he  WE FEEEe KE
mE Bl ¥k R
fRiE
FF v 1958~1977 B 500 2 98 BRI
i 22 29 97 249 ) A7) 7R R
MR (1 ~150%) 15 3 qeer oK
LB (OREBAF) 138 55 7
i 248 (34%)
HE e 1967~1985 722 A E/DR 474 (66%)
(1~908%)
AL—F N 1958~1974 110 /100 AT
SAE:2, 3, 6, 32, 54, 65, 72, 79, 83, %), Fo4=1E11 (15.5%) TH 5. FJLAFETIH,

(1T
a) &

107, 110, 111, 136, 145, 153, 159,
175.
~5, 61, 110, 111, 138, 158, 168,

BT, OO LE . SO
S s TWATIEIO > B, LA (84.5

HRIVA S A4 P26, ¥v—Y =1, FFEH
33 TH 2 (Table 10). SFEAEOIFOERE
iz, bHBEICBT2EEEEBNSAT, BL5S
RWVAFA v EEZ NS, AR, BENHE
B3 7@, BAKEARES 2 Hl, BEFFEL 1L H, T
HS1BITHS.



Table 10 Y A7) PREE4OETE(1957~1990)

sntl I8 (%)

LA 60(84.5) FNAYA > 26
7 g 1
& 33

A Rl 11(15.5) HEFMFE 7
BAE AT 2
TEEFE 1
b= 1

gt 71

DEIC BT AEREICEL, XETE, A
BUAREMHORBAF BT EFREIDLE
WERNTWAEY, ZOHEMEE LT, A4 EER»
BLTA4THTSN, LLICEAFICEU LW
BIoE53NBIENHToNTVRS, PRHL
T H2H8, HKES P N TIE—EIZ10~50
WOFEENASN TSN, Fi, KEOCDCT
Yt L 3 L, BERZHICH LT85
Gh3% s, 195444 5 19584E 12 W72 B 5 4RI
a2 106D U AT U THEOFLEMNH D, FOK
WantETHBESh TSN,

b) ®»AFE, L

8 AETIH1356, ILZETIR4PI D FEHERE &
NTw3, HAETHBHED62%, IWETEE
DI3%HI2ELARIOFELETH S, INITIE, ®
ACE, IIFEOREREDREEME L Twas Z s
BIRLTWwa b0 Ebhsse RplLicL i,
HAETIE 3 M (1988, 2187, 26T)6s419, [
T2 (38, 2480V OYFES E 12 13 HiTH
FELTWEHY, HEEH, A—A T VTODAF
Wh VAT TEOEMBROFELESA ST
%. 97,98,129,141)

(2) =il

[E{ g @Jz.a.sa.s;.ﬂo.w.wa}’ ‘% 1 -Bﬂllsﬁg)%ibi*ﬁ%é
NTw3, 47> FOAREENFEROREIZ L
% L7, 19584 & 1977 DI, 45, HAE, I
FEEm b T, K B, 8, K, M JHERE
DRIE, Vo, EEEWONR, MR, s
Emb bFESMEISATVWS, Zhsoffli,
sk L iztitE» & RTIEH» OB ERL T
b rEEENS,

Lk S, HREEES, VAT UTIE

LU CHBRER ARG

DFH FREDAEDRLBEBELMPRE L 5> T
W5, Lil, AREEOIEMST 5L, [LF,
K, W, B, B, ToloBERERL SICbEE
LTBLALENDS I,

2} A

bHEICB LTI, AHpvenn, FR1, R
21019 NIESE | T 2 b, 1958 EE DAIFEILISE1990
EE TICHRFESHEFOFELHI ST W2 R
OBEERIZ B 1T 2 FeAEEUE, F1 D 21~41EH]
T, FILE->TELOWBLRONT WS, b
Eo@BAOE1{E2F2HRELT, AO1FA
ABLD OREHHENTLTASZ L, 1.5~3.4
ANThB., HRITIE, BEOHE (56%) HZctk
DENZEePLEboTns,

HKETIE, 1970F B33 A 01 FAASLD
O FEEMEHIE5.6 01, 19TIETRS.1IADTH
%, 1980~19824E DT IR A0 AH-D3.6
BFA L, FRIBEDEBESFEET L b0 LfEE
ERT»AY, —H, 191FE RSN LR ME
Y MIZE SRS (The National Advisory
Committee on Microbiological Criteria for
Foods) DEI&E®DHT, Center for Disease
Controlid, @ 5 FEIC BT, RN EE
# (invasive listeriosis) DFEA4 X2, 000

(0.8/100,000A) ZEHIT450MIC e FERL T
W I EBHENMENTHE, Zofuc, BBEo
X5 IR OBEMNOFELHEERLTVS
7, TOEBERLJEEsATHLEWL, ADY AR
FUTEENTEHTES AT A05mL E B
NTWREMZ EHEFRLTWA IS, HKEIS
B FEMENL, bEEE, D T { Bkt 55
EicBiF2Eh LD bEMICHE{X>TWE, &
fz, MR E OBEMRTR, bHEL ST, LM
E#E (1.2:1) BBEOZh % EREh>Tn
5 ITJ.

* 7 T, 1958~19775ICFE 5 204ER I8
SHT938RD L. monocytogenesHI AN &3S 1, R
FH o DFEY D OSERERIT 9 ~33kLko T
5,

BEE T 1, 1967~19854E D 194EM Iz 722 D 64
BREAT V105100 19814ELIEIC - T I3Fe4E
RSN L, 19854E 10 (X140 Rz L T w
5,00 AO10HFAH 72D OFEEFIZ0.3A, BE
MR A HEE 2 AfEd -0 1{ELitES R T W
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B0 Ffe, fEIRL TR WER (1~97R) T
i, BirofEaatlnE{doTw5,

AL —F 2T, 1958~19855F Oz 110415
L, AOW0AAD D 1B TOHEGIzR-T
V3,

19754E 4 5 19804F R DMic B 1 2 Z O E
TOFERERSD EELHY, A4 AT 1~208,
NYHY =T 1~ T8, #F5Tid 4 ~107HD
FENEFEIN TS, 12D

LB LB E iz 81 2 FEKE L, B
f, AO, KEHK, HEmE, KEOEE A,
PIROFTE - EHE, REHEOMERY, &
FEXELGEFOEVHBERLTVWAILDEHFZS
had, —MPEE->1T, FEE L, WFHY AT
Y 7HEEDFEESRLRINT 2 ERSHESWT WS,
IO L, FECHT ZELE o R
T, BE, BEOHNEROBNSS S L
5 &:)Egbné- 17.104,127)

3. FEAihig

U AT YU TREN, bR s R EE T
FEA§ Bao~and) L ET S BEOFE IFEER
Tdp pusnried PR, Jbigd, #EEIR, Kk
JF, iR, FHE, FrERTORBERED Y,
KETE, 2208, BTHREL TS, HAF,
PRIz B 2 EHBRE S0 5 &, duimE, &
FIRE, BEE, REFE, SHRETOMFEEL VS,

FEFID A IR - T H 5 & JL¥EE OB 53 EEY
W&, FHEDOV AT TEOQFEME IZADOF
LTt~ THL Y, BEOFRENSENTHS =
L&, L. monocviogenes DAEREZNEFMI D §2
L, KErsbiTb2EMICFEELTWLATE
BEtESSH B, Ny b, BERBELEE#E5DT, K
FEW DV T LD EHAEREOE P EEh 5,
4. Fe4 L FHi
bHREORE T, Table 1LIZZRTED 1 B
56H, Thbb, XMheHF LT TOFREHME
OFEICIERLTE W, ThienLTATIR4A
5 8 BOEOFELENH 8 SETHREIT
Ahodk E{CREBCRETHIENS
H-u.u.lm_ A*@@%E u‘ ;\&@15.17.109)?};}%#5
B, E< w8 BIZ, HEEYSITRICE{ Z>TW
3, —H, AL—FT TR, BEOFLE LEHO
FoMEEEFRWEZShTwiay, KE, BET
V&, BHEBOSFMAETR) LR, HE L ORFRE
MEf s TWwaH, ZOMICEERZBREEn L
BhTwamm Lhbhh, FHRCBTAFEEL
ANeBFsFht OREEHNETFESEZ L
BHEETHEOT, FEHI2VWEKEORLILE
I} % ListeriaDHERE L, B3, BEOFKEDEHN
i oMic CoZBEb Y BH2 0, SHO
SRR 2 EIRIR W HES T H 5,

Table 11 Y R7 ) ZEDBFEEIRR (1948~1990)

it F

4= 71 5 8 6 9 9
fm=E 101 27 3 3 12 44

IIES 40 1 4 24 2
23 9 2
B 1 1

&t 222 33 15 33 23 56

17 1 1 3 2 1 7 2

6 2 1
2 | 1 1 4
1 1 1

23 4 4 7 7 1 9 7

A* 629 50 37 39 60 76

71 72 64 40 44 38 38

*3FRE (1990) 12

5. fEtk, AR
BEOYHEIC & - TRIGHBEL LD AT
D FIREORHOUVEDTH S,

1) T

R, TeLTNE EROBYTE

BemfE, HIRLAAKBHMTRREEZB
FAOMLASATSTIZZMEIS0) X 5 o S DAETI, FEE L
g IFEEOEBEME 2D LoEHEh T
V3™, —7, B—B OO L TwixunihE
% RBHYOBE FRMFFE O % & 549, %7z, 4
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TS 96149, 3 A TIZBITE®, g

DFREALEZZEbH5., bBEEDOFREFCB LT

b, FTREE LK, BORE, KOERE,
WAE, ETERADRERH TS (Table
12).

Table 12 Y RF) PEREIZD
JERBISEE (1948~1990)
i #*
S G BARER OB MbE LB BB0a T OH
4 7 62 3 2 1 3
HAE 101 98 3
WE 40 27 13
w9 9
3 om 1496 3 2 1 13 6

I OEREE MRS

Foua, \TELFEORR TRV, &/, 4 ¥
7 VI HFREER DA LR E B WIERER D B »
BHR L7z & 5 e BIB AR OGO FLE LR S
TV B,
6. i LinF
HHETHE L I BE OEMMD X Table 1312
ATENTH3, FEOESIRENYTHLED
THWEHPIHNE O IZERTH S5, EloPEE
LicbOoihTIR1~2FHBRELE L, oW

T3~5FF, 1FXRWHTHD, 6FUEDY
D gz,
Table 13 U RT 7ERRBED

5 (1948~1990)

REEHYTE, BEPIRE, R, Fih, BE,
BLBE, 5, FHREAH, felhEDh, KBAE
EHROMEEE, W TR, B & OERS A
HENTRD,

KETI, RO Y AT ) TGRS RER
TH 5HRUNE, BB, RE L 72T,
ElERy 7 AN EEBI T I EBHoNT
w3, —4, PlEEdizns, bETEELL
BOEFIZ T RTMETH S, i, BlE1HIL
PFEBERTW LY, MEREFRELTWLA,

nH, FAREOFRET B0, # Fa¥
OBFEIE, ThLhEDEEFEENVLETD
641.42.1-{3}.

2) A
ATRGIEIC A SN LR EIHIELTH 2,
bHEEIEBLTYH, HBEIZEEONT% % G,
Db CHIMAE & 72 (ks R BunfEE A% < 58
E L-CL);.) l1a.l17.|521_ *@Tﬂ"f‘ = -l—'”],,q-_xzji'ﬁ
B E - BT, SROERSBEL, 36
EEBILTWLI FRTORBYD S WA
B EEDBE, 4> 7 FEERSL
HLIERITT 3 Elb ™o i, FHiH
BT d 2 b3, FOFREE OULE % L F- BN o2
FOHEENMB LI, HB0IEHAFDNEE
Fbx L Az N9 0 B2 TR, EERSELIC & A5

BARp 2 EOREFbIRESNT VS,

=8, HEIRMEIE (monocytosis) 3R 2 EHE

DEMTRoN DY, REFHTRERD 51

s fi

o it IR LE~2 3%~ i 60k 9BbE F F
¥ il 9 13 1 2 3 33

BHAFE 101 1 12 17 6 1 51
WEE 40 2 17 12 1 3
i 9 7 1 1
5 I 1

iowm 3 43 40 10 4 93

AT e el b R LR TH
D, VAT 7 GEERE s 544 5 g
ETHHIEMEHENTYS, RFELHFHEINK
617, £ 8, AT —FrNTHEISNT
V3, EERe-OTE, B E/NBEED66% S
B, FIRARIR), FERFERMUBIZLEE-oTW
5,

VA7) FHEMERTE OIER 1 Table 1413138
DThHs. &4, DAETEMEDHOBS LD
BT BHb £ 5 BH0sn, £ BERER WL
FHEARE LTS SN T WS, 2oy
TLIEE L BBLA AT 3, Gray and
Killinger'" b, ®»A¥E, I¥EAMEATELST
LI EHEL, FidEEERE LD, BhicLo
TREETZZEbH B LikRTn3,

NOFAEE, BAT39.6%, FrER~ILMA
~INBOZ V—FTIRIBO% TH B, kB, &
EDTN—FTOREHICITHERD LD 5 LR
HEL, RADEEATRERERE2ET2H0
ALV enn KE T, £EALEGEIX.1%
ThH D, hELE, L CEEHEORSENE:
ZESIERE N T LAY Folic BT 3 M oOEE
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1) 25 1) PEBBED

#r)% (1948~1990)
TR G BT kAR WE R TEE
S 71 10 46 3 8 4

Table 14

B AFE 101 By 12 10 22
W 40 12 5 23
2 9 5 3 1

i 221 84 66 3 18 50

B2 4504 EHEE S T\ %120, FEEOT
13, SRR I246%, FAEENRIX50%, BUA
~ARIRA% EENTWw3, TOMOEICETS
BaEir, AT—736.7%, 77~ A28.1%,
K4 W34.2%, HFF34.1%, NYHY)—44.1%
LHESRTVLS®, Z0LIE, A, BRI,
) 257 ) TEOFREMBRFNELSVWHOTE
Feuads, FoiE Lz a OBERI, 2 ) B nRER
ErWwiL, bBSEOREDEE, FHERITIZRE
FIEOERE L2 Tw5E, KETH, BREN
tﬁui?u$ﬁnu&91w%nbm&ﬁ$ﬁ
ELDhk, FhEb AT 7T 2REED
ik D bLOPRET BLEND L, BB, AT
b HRER A O BEOHE, H5VIIEROR
1% LS RTET T 5 2 &g, e

7. B, BEFHEOMITE

B 55 S R RO IMER IZAER S 3bE
(89.1%) THD, *OMOMBEROBRE S
Bl 7y (Table 15), BE D 5 5HE S hidhko
MR, M EIES L BESETDH
Busin, p AEOWMEOREAE L L TH (L
ivanovii) BEE SN T W 2589, boSE TR
B AEOSRRBRFIOFE IREENTHRV,FE
SEI BT b BE, BE» ool MEE
i, £ & L T4b® 18 (1/2a, 1/2b) TH
61"'5’?5'91'10"1“]. bﬁgg)‘%giﬂ%ﬁfu’ lﬂg)
HestenssE L < KL, B Aekm60% ME T
A& N TWRVOBSERTH 2O T, 1B ORHE
HBVWREORB LT AREKI2WTRS

BOWEORKBELF o LTRRTRETHSI.

8. REH

2 D LIFi S, L. monocytogenests N, ¥
OAFELR CICREEILTwAR Z EDMsRTY
F=Th 1,40‘41.75,151:. 'ﬁ:ﬁ: &:EE—;— 5%%&55.?5,1?1: = T
ZEFIME - I EOEREZST, HAEE

11

I BLWTERS R LB 5 EEBES BT
bhTwa, bHBETOXEREHEER, B,
BoOEAENRY L Bbh 3285, ZORATO

Table 15 Y A7 ZEAH, -RBE NIH

#HOMmER (1948~1990)
i it il
R 1 1/21/M1/% 3 4a 4bdab dc 4d 6 FF
g 41 2 1 141 1 22
HAE 38 3 13 2
WE 17 2 4 11
B9 1 8
F o105 205 1 32 1 1 8
A* 629 25 15188 7 5 1 366 1 2 19
¥R (1990)'®

SEHERERM RIRED B 5 TH > Tk
72 DIRE R I —BIIE L, AD0.51%, KD2.8
9%, 4m0.75% w5 VAT Y 7 (REEKREET)
PRHENEOBTH-o Tz, BOEOTETR, A
OKEDL.3%, Z5VEE, K BLUDAFD
BERED S, TREFN2.0%, 0.7%, 2.4%I1ZL.
monocvtogenes BRI 8 T B0 g, 7
2 2X3, F72X I bREABOFEEIHERS
:h-'—t Lr) 6 = 86,67}
ADORERRIMRARSETTbATWEY, &
MEIEHEHT, bHBELRLV~<»501.6
%ETOIESNDH 5.
KEEHRE Licd T v OBETHE, T
B OEZA DI0.6~29.1%, L HBHEE
11.9~13.3%, BIEEBGREDT7.0%, BHAHE
28 0061.5%, 4 D6~15. 3% ITREFHBRWITE
h-{ l.dZ)_ 73-75)
oo B AREER, NTAY—,
Iy r—, 55T, K DAFE, BLEE
42 L HEFEE R LT B 40758799 f 2L, s
ETW, BhT 3L cBAOERRHLS, &
BmskERERE L TLEL,

9. ffh, fRhcERTZVATYTE

L. monocytogenesit, BRBREICLIAMLT
WwWBOT, HfL-AR, fEEhREET %Sapro-
phytic zoonosis (EABUR IR 3 ANBEHBE
o) L LTHRbIAT &, BE, RETERHE
;FECD?%K%'H'% V_:/*,A.zo.ao.se.m.l13,14?.|72)7J§E|E rie
SRBHHBRELTWS, —F, ATRELOK
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HEBROHLZLBHEL METHEERLTL
Tzavssaan HHSETIHRMOIBGR & & o TER
BRI E S T nd, SETEEHLY, F7
2 ZF XM, g LA n -1 Y5
3, CHBOHTIE- e 75270 b Y —%—
VO RELEWTRRS Ry M Fy 7, HES
FOBADFRE & &3 BHH0RFELE L T
%, Table 16ic7m LBk, 20 —A (GEE:
BEIRL), V7 PF—X (AL A BHE12248,
JEHEI3A), BA CGEE:BH24), T—poAT
(32 : BE300ALL D) E R FERAERET2Y

IO EREE 22 HERE

ATV TECRESAOSN TV S WHOD Y —
FUITN—T1T, mAFEELLARCERT S
VATV TEDT —¥ #RFTL, ZhoD% ik
M ONFLBEREOEEERICE T h L v s
# (non-zoonotic means), T4 bbb, BAMOE
BED B\ 3ELEPIC B & fiE YT & AR L
LTw31, KETORETIE, FHELLZVTA
REFy b Py, HETSARERBRAO—Z
BAOBHR L L TEET, £FEMHOM20%
EFHOLIEBEHEINT L2, Lin L
5, D O0%ORE MRS T,

Table 16 RAFELE-ERICERT 3 AT 7iE

FEEE 3 FRA&R BE (FH) SEHOMER & &5 =
_‘_,f;ri. Wl omxe “g)\ TI(33% /BB A ® P—
e B4R - IR Ll
34 (27% /= EEWR)
s 49651 (14f1)
gy 198 BEAR A OB A tb Fleming ef al. (1985)%
B - 3R T 7))
1420 (481)

K FF2INF—X  ERERIGER O A . "
297an=7H O (xxvas47)  (RENE, FERE) F-x gp Liooan ¢t o, (1388)%
A 494 (18f1)

KE o A 1/%a
sropey U8 2-¥-7327 I o—s—73yy 1 BEES el al. (1989)9
FFaINF—X A i _ 5
i 1985 (71 =) 1) g 4b McLauchlin (1987) 1

10, R&EOFGPRET

REBICEREAT 2 ) AT FIREDFESLE L
> T, ZBHOARKICE T 2 EREEOTEIHR
EETTbi, BH, BREMLE, £3, 752
FNF—K, BEE CCEROH B EHEFH
ENTn3,

EEE D4R D37.2%, KA D43 8%, BAD44.1
%\ L. monocytogenes DIEHHIH B T L HiEhE S
NTW»aN Fi- LHEIGICBI 58, F
EAOFRIHERSH D, Znsr2HLTH
PR T BAREMDSTRIE T h T w5, SETH,
FAAD24~58%, HEAD10~94.7%, Frv R
@16%, %iﬂ g)15...._,56%35.52.86.51,93.99,|001 = ﬁ%g)%
5 ENTFENTWLD, FHHRERIE, 100fH/gAT
Tdh 558, REH 30T - EHRE, (FEROF

AL SIS NS 2R IX1/2cTHD, A,
B ERIEEE T 51/2a, 1/2b, B vriddbhs
WHiENE LB sesram

RANMLAEOERE, EBHETY —€—, »
VoN—A —, VIR, AEEA, ov—X b
E—7, 0—Z b H—2, S—rRFHLICAS
nTH D, HFHRZEF~56.7% O MEHTH
% 348600100 o33, EEEMDBERICDOWTOHE IR
BERTWLZE

4F T, BT 4 %5, 4HETIE2.7~89.5
% 1= L. monocytogenes D H R #5 R, 5 4 T o
B 33528687.96,00.0000 Ffo LoD 2 S5 Ui ) Listeria
sp3 Rt a8 N T\ 588, LH ERT S L
monocylogenes BN IV L 10{H/ mIA T E 2 h
Twaeenn mETE, 12, FEALCHERSE
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ShTWDD, gz, EOLINEPNERTH S8
HEIH D, EEEI~8E/mREEhTVS.

FF 2T NF—ADERE, wFhOEIBEY
ThHY 7 P4 FREBRCAHASGNLTWS, biiE
TR, BAY 7 MNF—XD6.1% 5 L.
monocytogenesHSHIHES LTV 54310, EEEMmIZTE
BRERSATHEWD AETHY 7 PEEES
YT I AFIRERBR SN, HH#ER0.6~10.1
%—-@5 643.99.IDO.1!5.]S}!. Tg%%ﬁbi’ <102~105@f
g@mﬁ@f’x) L. 86,87,126)

A, F OIS b ERH H D180, iz
W aEpEs LTEEShTWwa, —7, BX

13

LT, REO L Ol Lt L T 5HE®
E, @i o b T2HmEDELDH
3, AEOEEFEHMIVT2LE, HRLEHE
PERGEICLAHELTVRERLRETHSI.
11, ZBEEY AT 7HOBIERE
BEASFEA L Sh2BEKETREL L
B, b i OFARE, b EiRERE
B G SRS EREE I L T2 CRL
FT1sE Ll FRE T 558k, High Temperature
Short Time Pesteurization, H. T. S. T.) TL.
monocylogenesSSEI T 2 ELBHEE L & o Tz,

Table 17 L. monocytogenes DEGEINMED,,

¥R & & IR, R wm & DA
Murray et al. (1926)"'? 58~59°C, 10~30%% T43v BEB
Asahi et al. (1953)% 60°C, 154+ FAEHY Ik
Bearns and Girard (1958)* 61.7°C, 354 £ # %
63°C, 104 4 4 L
Donker-Voet (1962)% 66.3°C, 15% o BB
Bradshow et al. (1985)'21§3§1%E Doss g 5 19.9(13.4~28.4) B
Hhe Dss,l 4: ?L 7.3( 6.2"‘“10.1)?}‘
Donnelly and Briggs (1986)* Doz EE =60
Donnelly et al. (1987)*®Tubeik 62°C, 3047 4 4%
Sealed O AED
tleeffa D62 4: ?L 6 24*’}
Bunning et al. (1988)' 3 - 43, kg mk - i
‘ S 53.8%
Table 18 L. monocytogenes DEVEHIED,, ;
¥R & # IR, IR ®mE DA
Bradshaw et al. (1985)'% D:is 4 F 0.9(0.8~1.1)%
D'.r-u 4:‘ ?L 0.7(0.5"“"0.9)%’
Doyle et al. (1987)*" 71.7~73.9C, 16.48 4 4 45
76.4~77.8°C, 1548 4= 7 B
Bunning et al. (1988)' Dyiz 3L Bk MK - 4B
N ATE %
Crawford et al. (1989)*” Diiq 4 H ?vgi(}iéﬁéﬂ

Tablel7~18I27 =T & 512, FEH T % L ¥ 5HE
AT AETELOENH D, S5, FAP
OEMmEALErEEMRECRYAENLL
monocytogenes \TAEFLBE T L BT BR
it A iz e IR IC R X LRIl 2 E U .
L Liedss, 3Lk & AEOMERTEE O

Rz R A 42 < 29, SRS, MRSt O AR E O TR
PizgEasienZ B, S 51262°CIK B 1 B DIE (R
SEQERETMAL LGS, BEL/10CEST 5
EF AR XY 5 kb EWH OTH3.8%,72°C
B FAIM. B THL LMK T Y
3. O kL, 62.8C, NHRFTHHETH
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B9 25EICiR10%* R £ T, 72. TCTHHEA 1o
BT 2551310 E £ TOL. monocylogenes %
BT 2 EVHRETH S, WL TH - T, (R
FEUEEEE (62~65°C, 3043), HBLREEALD
EPEHTEET H B EEIRMNIE (120~150°C, 1
~3%) DEECEEEHOMEFECZVLD
EFZoNB, —H, KERETRASATVS
iR AR R OB S I, Ao, T4
EORPHLEWSEEND L, LbLiahs,
i A ER I B 1 2 B R 1E10°~10YE/mITH D,
HEOER (FEEL) oFRER (104@/mllT)
FOEREDLOBERAVWLRT WS, £/, 43
BT ERERES, BESBUTTHSE., —
7, MBEEINCITONIEHL D2 F ) 74 7 —
ER, BEACIIE L. monocylogenes EIN YD A A
ARk E H3vaRMEBOME (L.
monocytogenes DRI~ DR 1o &7 5B, BE
PREEDBILOMFTES, Lt 4
BRI (10°~104E/mI'*) Q& EHRRE LD,
B EOFROHIMCRE D BITOLALRELET
L. monocytogenes 2B Eh 2 b L Hirsh
AT 2L, BMEMMESEER O, BkiciEs
N WERS OREBE ORI 4R, & T L
L. monocytogenes ZEE SN IIRETEE s LT
WCEKRT 2 ENDHE I LHRENTWED, ¥
fo, AW, B, pHZ PO L ->THAT
YV AAF—NOFRENICATE LS, G s iz 2
T Y VAAF = ORECEE L 15E EEREH
DRIFFAE S, Lich>T, Z2DL 3k by
BEPTVEI REHTCEARR -0, A
m DELE Z (T 2 EE I BABOERICH L T+45
FEET2LEND 3,

12, BFICBIT B L. monocytogenes DEYHE

FE ISR TS 2 b, 55 I —ii
ZEMESEOOT, F—X, B, BRI
ZOIL&, F¥e S THEELLD, FEMcH
FELZWETHRIMZN G IWEET 2 Z Lok
%B"]@r_ EIEHH 2hTw3 |9,za.37.?o.7s.|n:-|.13-1.135.1n}. .
XL, REBROEAOFELREIT LY, —K
BHRTET 5 LELBRESET T2 2 LR
EE3NTW»E 2OREICDWTIFBESHICX
T,

13, By, SEECBT 2 EROSEME
Listerial D5 5, A, BERE*E T30

H OV EREE 3 5

I35 & LTL. monocytogenesTdH %, A, o
BNE, KE, 9, BAE, 0, KiED, HE Z
NeOML% EEEORS, Tl <y
A V=, 18, flllzk, Tk, TKER, #k
i EBRBREID & ListerialB 3ok S 2
B, The0% < BIHERETDH 3 L. innocua,
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SUMMARY

A total of 107 Salmonella typhimurium, which were isolated from patients
with enteritis between 1977 and 1990, were examined for the presence of
plasmids. Out of the 107 isolates, 76 strains carried one or more plasmids. The
plasmid profiles were divided into 38 patterns. Particularly, plasmid profile
analysis was a useful tool for epidemiological investigation in the isolates, which
showed a susceptible pattern to antibiotics or an identical resistance pattern
to antibiotics. Out of the 39 isolates which carried large (larger than 40 kb)
plasmids, 17 isolates showed resistance to antibiotics. In these 17 isolates, 4
strains carried the transferable plasmid by conjugation.
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Table 1. Plasmid and drug resistance patterns of S. typhimurium isolates.

27

Size(kb) of plasmid Number of Drug resistance Transfered drug  Strain
detected strains resistance
1252 40 4.6 1.9 1 TC SM ABPC TG ST30
126® 100 2.3 1 TC CP TC CP ST35
115% 100 1 TE B G ST8
115 1.4 1.2 1 TC CP ABPC KM ST
115 1 TC CP ABPC KM
115 1 TC CP ABPC KM ST
115 1 SM ABPC
100 93 2.8 2.3 1 Sensitive
100 47 1. 2 Sensitive
100 71 1 Sensitive
100 4.6 2.8 2.1 1 Sensitive
100 4.6 2.8 1 TC SM ABPC KM
100 46 1.5 1 SM CP ABPC
100 4.6 1.4 1 Sensitive
100 2.8 2.3 1 TC SM ABPC KM
100 2.1 1 Sensitive
100 1.0 1 TC SM ABPC CP KM
100 i ABPC
1002 3.4 2.3 1 ABPC ABPC ST87
100 9 Sensitive
100 1 TC CP NA
100 2 TC CP ABPC SM KM
93 75 1 TC CP ABPC SM ST
71 46 2.8 2.3 1.4 1 Sensitive
71 2 Sensitive
40 6.0 4.6 1 Sensitive
40 2 Sensitive
7.5 4.6 1
6.6 4.6 2.8 2.3 1.0 1
5.4 1
5.0 2.8 1.9 1
4.6 2.8 2.3 1
46 2.8 2.3 1.0 1
4.6 2.8 1
4.6 6
2.8 2.3 1.0 2
2.8 2.3 6
2.8 1.5 1
2.8 1
2.5 23 1
2.5 T4 1.2 1 1
2.3 10
2.1 1
1.0 1
plasmid-free 31

a) Size of conjugative R plasmid.
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Fig. 1. Agarose gel electroforesis of plasmid DNA from S. typhimurium and transconjugant.

Arrow indicates the transferable plasmid. Lane A .

strain ST30, Lane B :

transconjugant with strain ST30, Lane C . strain ST35, Lane D I transconjugant
with strain ST35, Lane E : strain ST 8, Lane F | transconjugant with strain ST 8,

Lane G : strain ST87, Lane H ' transconjugant with strain ST87.
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SUMMARY

Canine dirofilariasis (CD ) is one of the most prevailing diseases of dogs.
The method to prevent the disease is to eradicate the microfilariae of the
etiological agent (nematodes) by the administration of canine dirofilariasis
anthelmintics (CDA ) such as milbemycin D (MD ), ivermectin and diethyl-
calbamazine during the seasons of mosquito in the dog. Predonisolone (P ) is
preadministered to it together with MD. As all the healthy dogs are the subjects
of the administration of CDA (about 1000 to 2000 cases in a pet clinic), the
prescription fee for the medicine of CD occupies more than 1/3 of the annual
income of a pet clinic. However, the work related to the adminstration of
CDA enormously consumes the doctor’s time and labor. For example, all of
the breeders require a letter informing the beginning of administration of CDA.
A parcel of MD and/or P must be sent to each breeder if he wants to have
it mailed. The administration or mailling of CDA must be performed so that
the period periodicity of about one month may be kept during the execution.
Calculation of the income and making a clinical record every time are also
troublesome.

To solve above mentioned problems, the authors designed a Canine
Dirofilariasis Control (CDC) program using dBASE III Plus Ver.2.0 as a
computer language. This paper shows the contents of CDC program, the
explication of the function and the manual to tell how to use the CDC program.
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Dirofilaria immitisiT k> TEI 23 KO%
RAER, FELTBIC k> TN Eh s HFER
FERTHY, —HOFEREMOID S EED
TR LERADOEZ VL DD—D2ThHs, AKTIE
BHh iz BT R DBIEIFI~0%TH B I &
HYE S N T W 52039 R &K HE ( Canine
Dirofilariasis : CD ) #FW¥ 2z, 5HTH
NT W2 DI, Milbemycine D ( MD ) ( FE557C ©
=dbipREt ) e and 2t Lopmectin ( FEFEIL
KEEBEHAEH, BRBRAINVE A 2
g ) 32220 00d 30 Djothylealbamazine™ 712 ¥ DR H
Mo B B3 ( Canine Dirofilaria
Anthelmintics - CDA ) #BNRATH 3O F
FEM E OB b1y A (6 A S11A %
<) OIS LT, Microfilaviae ( MF ) %48,
FTEAENESNTWS, Yay 7B FHENS
BEZ L, Predonisolone ( P )'WhES S 5 i
LRBOEEATHY, TG ICHHEREROD
FEZPARO—2 (FRO=50D—LAE) 7%
2T 34, ZOCDABRS I ZROMOEEBLLE

OYEERHEES, RO XD EEESHRA1 A,

(1) WHEABEAOLTTHL D, CDAKRS
ORI E 5 58 2 ZRROZ AT (—H
EMEMBID, THOITH) Whkdicy, %

OAEFSRO SR L 3 & i U A c TR 2,

(2) BEORICIZCDAOHRAFLET LE LI
FEEFLELRuERBAFICNEL Ts { LB
b3, BEEFLET IEE~OCDADTRE T
DT, HEMIZRERECT TRa TR
SEA IR Vs, B D AR S MO
T a&bH5 L, R SIEHAFAELE
YhHa, IhoOERIIECERL:ET, #R
TAER ANREHEO s sEs R L TR
B,

(3) RITEEEIC P OB S5 LEENTS i hiE
ENTHLTIRE SN,

(4) CDA#S L T, EEBIcEE (RO
PEBI, 4N, HE, MERACTEREO”KES
BRETE, = oflofiEs, wEOREL L) &,
WhbANLT TERLE L THES I,

(5) fEEIzZ LM dH 2 FICCDADESRETH %
REELTHESEL,

(L O EKEE AR

(6) AEOPREEESHEICIBET 2201213,
EEE A NE I B,

IR OERERE Y A EROTTAE, 7
H LB R RIBICHEN T 2 Z w559, HTE,
MR OMERSROEHREREDOY 7 b LTHE
Table 1 (238173 & OHFEH Hh pozsandzs =
k3RO Y 7 kBT —F—-~—2 (DB)
ETEE, MLT, E0O7F—F—RZOWERY 7 b
s, BN TEODBOAZMOY 7 b
THREAL:3 LTS, FToldedbnl, —HoD
FIFE R, BALOT LN BFIFOFER W,
ez 3—BAN LIDBEKRAEE L LTSEER
T3V 7 bOLETHFBELEZWOT, dBASE I
PLUS Ver.2.0] (dBASE )*®%fER L T, MBI
[k D%tk dfEDE R | (Canine Dirofilariasis
Control : CDC) 24 57z80/37 3>V 7 %[
T Bl ZZHRETZ0OR, CDAL
LTMDW 5T 25812 DWW TR L 7:"CDC
program” DA% & 6L, /WY 2 OEELR ET
Ha.,

Table 1 EMEIRHREETER ANy r—2
DEVICE 03 MNLAN PP BC MC MAKER PRICEN

ho=y 2 PCOEN]  MS-DOS
wn Y

VETRAN PCOROL MSDDS O
ik PCI80T MS-DOS
kel E i
AHCS PLUS  PCI80L  MS-DOS o Q Aaxde— 1,150,000
VAT A
AHMICS PCOENL MSDOS O O C 2—F5x 1,000,000
EMR YAFA
13100
M
SAHMICS  PCSB01  MS-DOS (o] Yr—xh 040, 00
JaL0a -
B
VINE SYSTEM PC3SH MS-DOS 8] Q O 7472 2,000, 000
TO
3,800,000

CAMON #1 ¥9 SUPER-
FlEAFA BANSD

MOT PCOR01  MS.DOS ESEl 300,400

(¢:) MN 3 MSMETWORS, PP : PAGE PRINTER, BC 2 BAR CODE, MC ! MAGNETIC
CARD
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N—F &7 OB

N—=FiZonT:
NEC — PC — 9801VMII : /%Y o >&{k
NEC—PC—KD854: 74 A7V A
NEC—PC—PR20IF : 7)) » % —
NEC—PC—PR201 —25: 7V ¥ —HE>
T A==
Caravelle. L : 40MB/»—F T4 A7
V7 RIZDWT
0S : MS —DOS Ver. 3.3B
RDBY 7 + [ dBASEIIPLUS ( : dBASE)
Ver. 2.0]
Yy HEREY 7 6
VFU. COM (EHTY 7 b)
LMARGIN. COM (ENFTHAIBEREE Y 7
r)
77— LHAORK: HEEFZ7 4 VFH—
EA (#) OEF — 5199

fERLL1=7 055 LA ERMEE

OSkELTOMS-DOS (=4 2uay 7 bit) #H
V), RDBY 7 b £ L TIBASEDfIBE=E (7 ¥ =
Pr7F—r#) BEE-T, Ny F7740, TE
Y7 EBETHEINGE oS AR ERLT,
MD##5 KO A N7 EBETRE LT 5CDC System
L 72, DBldTable 2 (81727 4 — L F %
# (Variables of the Field ( VOF )) OEEICHE
- TH&X ORecord (RD) #AH &, CDCI2.
DBFELTHEESN TS, ZOCDCOED92”
X, Z®Data Base File (DBF) #519924H®
DBFE L TR E e b DTHE Z & 2FERT
%, SRR ERL & N7z DBF ORF BRI ED
iz > TOHEDField (FLD ) DS EATHEI
2 (# - @k 5 FROFKEEE ). Table 3121 dCDC
System#= 4T 2L 70 F A ERLT,

Table 2 CDC92, DBFME
5 74-nF  BRX OB M #

7045 NER W

1
2
3 ANTHS ffEn 4
4
5 HE WER 20

w0 oo =3 o

11
12
13
14
15
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17
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22
23
24
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26
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28
29
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32
33
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35
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41
42
43
44
45
16
47
48
49

TEL
ZIP

bivdn

HEER
YIEERZH
IR {hE
KOHH
KoEH
ADFEER
ROTEH
ROER
ROWR
PR
B
Bkl

PRED

PRE DOSE
MI
MI_DOSE
DOSAGE NUM
WA

=

i
i

B RESULT
FECES DATE
F RESULT
fhofEs
HEGE
HEHLE
NEERA
MAIL REQ1
MAIL DATE 1
FST DATE
FST BW

FST FEE
FST TAX
FST PAIED
FST INCOME
FST P DATE
MAIL REQ2
MAIL DATE?2
SND DATE
SND BW

XFR
p il
pai
Pl
ERRE
HiER
XFH
pi
XFR
XFR
el
XFH
Hfay
it}

ezl
A
rfpmy
AR
Hrfam
(e
Eaaiid
wAER
ez
BfE
pEx
EfE
XFE
XFH
XFH
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HffH
i)
AR
Bt
(5
(e
Hdfan

Sh.,
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B
ERRE
B
HfE
HftH
HER)
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a0

—
= n oo

e — T ¥ 2 B S S A S R T~ T

[ T o T e N (] =
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34 L R A AR
50 SND_FEE BiEm 4 ZEERE 71 FTH INCOME #fE® 5 e H AL
51 SND TAX  #fe® 3 ZEIEHER 72 FTH P DATE HAfi# 8 MEEA%H
52 SND_PAIED GEE 1 ZEBHEHL 73 MAIL REQ5 HEE 1 HEEESHEEE
53 SND_INCOME H(E® 5 ZEIBALH 74 MAIL DATES Aft# 8 HEHE:®A
5¢ SND P DATE Hf## 8 ZEBA£H 75 FIVDATE  Hft® 8 HEEHEA
55 MAIL REQ3 1 ZRAHEFEY 76 FIV BW BED 5 1 AEENEKE
56 MAIL DATE3 Hff% 8 =EEB%EH 77 FIV FEE i 4 HEB#E
57 THD DATE Hfi® 8 =R BdEH 78 FIV_TAX BfEm 3 FE E PR
58 THD BW HER 5 1 ZEENEERED 79 FIV PAIED %R 1 FaE|ERE AR
59 THD FEE HEm ZE kS 80 FIV INCOME #f#s 5 HEPAEHE
60 THD TAX  #f#® 3 =l 81 FIV P DATE Afi# 8 AREEAER
61 THD PAIED ®&HE® 1 ZRIE L 82 MAIL REQ6 Gl 1 ARBERAE
62 THD INCOME #f#% 5 =hE AL 83 MAIL DATE6 Hfi# 8 AEBH®A
63 THD_P DATE Hf#® 38 =ZRBEAZH 84 SIX DATE  Hff#E 8 ABEkRH
64 MAIL REQ4 EH 1 (e B kA 85 SIX BW HiE 5 1 AEEWEAE
65 MAIL_ DATE4 Hff# 8 MEE %R 86 SIX FEE HfE® 4 FEIEASH
66 FTH DATE  Hff# 8 =l B b H 87 SIX TAX HiEH 3 FEE HEH
67 FTH BW WiER 5 1 MEBHEHAE 88 SIX PAIED @EE 1 AEEFIA
68 FTH FEE iR 4 PufE E S 89 SIX INCOME #f## 5 ABEARH
69 FTH TAX  #dE® 3 Pl B i e 90 SIX P DATE Aft# 8 N alEpE NS
70 FTH‘PAIE[) EE @E‘}:E\m
Table 3 CDCURATAREBRT 2270754
B AT A e = A N FEPHiBY Zu 75 4  HRFo 25 A
CDC. PRG GAMENIL. PRG ATOK. BIN MGSET. PRG
SUBPRO. PRG GAMENZ2. PRG KAN]JIL PRG EF519900. PRG
IMAGE.FMT GAMES3. PRG SUUJL PRG PFORMI. PRG
CMENU. PRG GAMEN4, PRG PFORM2, PRG
PMENU. PRG GAMENS. PRG PFORM3. PRG
DISHIS, PRG GEMENSG. PRG PFORM4, PRG
MGSORT. PRG GAMEN 7. PRG PFORMS5. PRG
GEMENS. PRG PFORMSG6, PRG
GEMENSY. PRG PFORMY. PRG
GEMENT10, PRG PFORMS. PRG
GEMENI1L. PRG VFU.COM
LMARGIN. COM
Aw—vFass s fliBh7v sz A ATy 2 A F—F ==
MESSAGEL. PRG RET.COM CODIIND. NDX CDCS88. DBF
MESSAGEZ2. PRG WAIT. PRG COD2IND. NDX CDC89. DBF
MESSAGE4, PRG FUKA. PRG COD3IND, NDX CDC90. DBF
MESSAGES. PRG ZIPSET. PRG COD4IND. NDX CDCS1. DBF
MESSAGES6. PRG CODSIND, NDX CDC92. DBF
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MESSAGET?. PRG
MESSAGES. PRG
MESSAGES. PRG

35

CDCIND. NDX MAILO. DBF
MGA. DBF
(MGA1 to MGAG)
MGB, DBF
(MGBI1 to MGBS6)
MGC.DBF

(MGC1 to MGC6)

Fig. 1— 1 #8153 X 51z, dBASEW/$Y 0 >
DAT 4y FEANDS LAUTOEXECBAT &
CONFIG. SYSEU'CONFIG. DBIZ7%E = iz H)
fFEUED S L TEBIMNICIIE EA55, & OB
FEOFO—212 7 ¥ —DRETHERES 3
VFU. COM™W & 7Y > & —OEmfTH H LALE *
HhiEFT 5, LMARGIN. COM'**7z ¥ DPrinting
Assistant Programs (PAP) v &Eh 5, PAP
W Oy 4E O R OHEGRE TH L TRICHE S
NE-EBEOEFRELELHRT 3 0ICIEFTAIRX
Th5,

%5, DBASIOEE, F8HROAIILFEOREEL
HEFLTWAEEICE, v=a 7 Mc k5T, dBASE
O s ANNXFOEEEHE %3 5 Front End
Processor Programs ( ATOK.BIN, SUUJL
PRG and KANJLPRG) #{EEK L THIH L
f‘l:. 1,16,17Tand34)

Figil—1y 1—84 1—3, 1—4, 1268
U'1 — 6 12CDC program®flow charts®R7,

Fig.1—1 CDCO7A—F+—F}
VFU.CON
LMARGIN . COM COC. 7RG
4_9@,@ SUBPRO.PRG
" IHAGE.FHT
[ 8 il Tl 3% T WEEH T
-3 m o-®@ (®)

J L J

—)[ @ CODE GAMENL.PRG [={FUNA.PRG
_;.[ @EE GAMENZ.PRC | {Fuxa.PRG

—— @ &8 canews.prc |
[nessaced.pag)

WMEBmm-Y ©7704 070018 B WEANENS. PRG |—{HESsAGES. PRE)

——{ ® 1 B 12 5 I GaMENG. PRG|——[MESSAGEG. PRG )
—{ @ 1 0 B B ¥ gangks, PR ——{MESSAGE?. PRG
——{ @2 0 B 8k eFGanens. PRG |—[nessasen. rrg)

.—,\—@

Fig.1—2 CDCO7O—F+—F|

HESSAGE|.PRG
AMESSAGEZ. PRO

N (1) o Y B T B SRR ECANENT.PRG |

3 (2)% @ 1 5% 55 5 B4 FE GEHEND. PRG |
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@ ETIE SUBPRO.PRG | NGSORT.PRG
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b HITHEHBECHARD X 317 >y —OWETT
HPITbHLABEL FORENSEb-T, CDC
PRG ( Table 4 ) **SUBPRO. PRG (Table5 ) &
UIMAGE.FMT ( Table 6 ) OEHERE L T[#]
A A = 2 —@E ] ( First Menu Panel : FMP) #3
FAAT V4 (Hm) LemRans,

Table 4 CDC.PRG

SET TALK OFF
SET CONFIRM ON
SET DELETE ON

Lk TFrA NG —T

CLEAR

SET DATE AMERICAN

PUBLIC TODAY

USE A ¥DBASE¥CDC¥CDC92, DBF
GOTO TOP

TODAY=DATE( )

SET INDEX TO CDCIND. NDX
SET INDEX TO MAILGIND. NDX
SET PROCEDURE TO SUBPRO. PRG
STORE 00 TO BRANCH

STORE 0000 TO DETECT
STORE O TO SCORE

DO WHILE . T.

18 :
19 :
20 :
21:
22:1
23:
: % CODE DETECTION
25:
26 :
27 :
28 :
29 :
30:
3L:
32
33:
34
352
36:
37:
38
39:
40 :
41 :
42 :
43 :
44 :

24

45 :
46 :
47 :
48 :
49 :

50 :
51 :
53 :
53 3
54 :

b5 -
56 :
BY :

I ERER 2 HERE

SET PATH TO A: ¥DBASE¥CDC¥ ATOK
DO SUUJIL

CLEAR

DO MENU

DO CHOICE WITH BRANCH

DO CASE

CASE BRANCH=1
USE A : ¥DBASE¥CDC¥CDC92, DBF
DO SUBI
USE
BREEDER DETECTION
CASE BRANCH=2
USE A : ¥DBASE¥CDC¥CDC92. DBF
DO SUB2
USE
CALICULATION
CASE BRANCH=3
USE A : ¥DBASE¥CDC¥CDC92. DBF
DO SUB3
USE
DETECTION OF THE DEPTOR
CASE BRANCH=4
USE A : ¥DBASE¥CDC¥CDC92. DBF
DO SUB4
USE
DETECTION OF THE GROUP
ADMINISTERED WITH
FREDONISOLE
CASE BRANCH=5
USE A : ¥DBASE¥CDC¥CDC92, DBF
DO SUB5
USE
DETECTION OF IST EVERY
MONTH MAILING GROUP
CASE BRANCH=6
USE A : ¥DBASE¥CDC¥CDC92. DBF
DO SUB6
USE
DETECTION OF 10TH EVERY
MONTH MAILING GROUP
CASE BRANCH=7
USE A : ¥DBASE¥CDC¥CDC92. DBF
DO SUB7
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B USE 80 : CASE BRANCH=12
59: % DETECTION OF 20TH EVERY 81: USE A : ¥DBASE¥CDC¥CDC92, DBF
MONTH MAILING GROUP 82 : DO SUBI12
60 : CASE BRANCH=8 83 : USE
61: USE A : ¥DBASE¥CDC¥CDC92. DBF 84 : * APPEND
62 : DO SUB8 85: CASE BRANCH=13
63 - USE 86 - USE A : ¥DBASE¥CDC¥CDC92. DBF
64 1 * DETECTION OF THE DOG WITH 87 : DO SUBI3
THE OTHER DISEASE(S) 88 : USE
65 : CASE BRANCH=9 89 : % FINISH OS £—F
66 : USE A : ¥DBASE¥CDC¥CDC92. DBF 90 : SET CONFIRM ON
67 : DO SUB9 91 : CASE BRANCH=0
68 : USE 92 : EXIT
69 1 * PRINTING 93 : OTHERWISH
70: CASE BRANCH=10 94 : DO ERR
Tl USE A : ¥DBASE¥CDC¥CDC92, DBF 95 : LOOP
T2 DO SUB10 96 : ENDCASE
Yo USE 97 : ENDDO
74 % CORRECT 98 : USE
75 CASE BRANCH=11 99 : CLOSE PROCEDURE
76 : USE A : ¥ DBASE¥CDC¥CDC92. DBF 100 : SET TALK ON
T DO SUBI11 101 : SET CURSOR ON
78 : USE 102 : CANCEL
79: % DELETE
Teble 5 SUBPRO.PRG
1! SET TARK OFF
2: SET ESCAPE ON
3 SET DEVICE TO SCREEN
4% MENU ROUTINE
5 PROCEDURE MENU
6: SET COLOR TO G,G*,G
g @2,12 SAY sk ok % sk % sk % sk ok ok %k ok Kk ok sk ok ok ok ok oF ok ok ok ok K ok kook ok ok ¥ kT
8: @3,12 SAY “*x"
9: TET COLOR TO R,R,R

I T B B
-] S W o W =

@3,18 SAY “The Canine Dirofilariasis Control System”
SET COLOR TO

SET COLOR TO G, #G,G

@3,64 SAY “*x7

@4,12 SAY % %k %k ok % k% sk Kk Kk ok ok ok ok ok ok ok ok o ok ok sk koK K K koK K kT
SET COLOR TO

SET COLOR TO W, W,W

@5,12 SAY “* * B = ¥
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18:  @6,12 SAY “*  T— FFEF e 1 4 Flesssaeetl %
19 : @7,12 SAY “* o g %"
20 : @8,12 SAY “* LEHAHE e § Y IT IEereerrersuseeeaans]] %7
21 : @9,12 SAY “* e 4 %"
22 @10,12 SAY “* = RFFES e 5 * H Breeeeeceieenan]? %7
23 @11,12 SAY “*  EfF 1 QIR 6 %"
24 : @12,12 SAY “* 10 H K- --we-reeee 7 * B0 13 %7
25 @13,12 SAY “* 20 F T everrnns 8 %"
26 . @14,12 SAY ok ﬁ@@ﬁg—tkﬁg 1 “+ gﬁc T e 0 *”
27 . @15,12 SAY “* *"

28 : SET COLOR TO

29 : SET COLOR TO G, #¥G,G

30: @16,12 SAY “ s sk 5 3% %k % 5 3%k k 5k ok sk sk % sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok R ok kT
3L: SET COLOR TO

32: RETURN

33: % CHOICE ROUTINE

34: PROCEDURE CHOICE

35: SET PATH TO A : ¥DBASE¥CDC¥ATOK

36 : DO SUUJI

37: PARAMETERS SEL_NUM

38: @19,15 SAY “WHICH NUMBER ?”

39: @19,30 SAY “- - - - - - - - - - - - - - =-- -~~~ #
40 : @19,61 GET SEL_NUM PICTURE “99”

41 : READ

42 : RETURN

43 * CODE DETECTION

44 ! PROCEDURE SUBI1

45 ! SET PATH TO A : ¥DBASE¥CDC¥ATOK
46 ! DO SuUUJI

47 DETECT=0

48 ! @20,15 SAY “CODE NUMBER ?”

49 : @20,30 GET “DETECT PICTURE “9999”
50 : READ

Bl % IF DETECT=0

52,2 RETURN

53 . ENDIF

54 LOCATE FOR CODE=DETECT

551 SET PFTH TO A : ¥DBASE¥CDC¥GAMAN
56 : DO GAMENI

57 RETURN

58 1 ®# BREEDER DETECTION

59 : PROCEDURE SUB2

60 : GOTO TOP

61: SET PATH TO A : ¥DBASE¥CDC¥ATOK
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62 :
63 %
64 :
65 :
66 :
67 :
68 :
69 :
70 :
71:
72 :
733
74 :
751
76 -
Tis
78 :
79 :
80 :
81:
82 :
83:
84 :
85 :
86 :
87 :
88 :
89 1
90 -
L2 e
92
93 :
094 :
951
96 :
97 .
08 :
99 :
100 :
103 :
104 :
105 :
106 -
107 :

DO KAN]JI

SET EXACT OFF

STORE *“ " TO BRDR
@ 20, 15 SAY “¥%3=" GET BRDR
READ

SET FILTER TO %+ =RTRIM(LTRIM (BRDR)) .OR, RTRIM(LTRIM (BRDR))$%i:
LOCATE FOR #ZE=RTRIM(LTRIM(BRDR)) .OR. RTRIM(LTRIM))$% i
SET PATH TO A : ¥DBASE¥CDC¥GAMEN

DO GAMEN?

SET PATH TO A : ¥DBASE¥CDC¥MESSAGE

DO MASSAGE?2

RETURN

CALICULATION

PROCEDURE SUB3

SET PATH TO A : ¥DBASE¥CDC¥GAMEN

DO GAMENS3

RETURN

DETECTION OF THE DEPTOR

PROCEDURE SUB4

GOTO TOP

SET FILTER TO H##45

LOCATE FOR #H4.7%

SET PATH TO A : ¥DBASE¥CDC¥GAMEN

DO GAMEN4

SET PATH TO A : ¥DBASE¥CDC¥MESSAGE

DO MESSAGE4

RETURN

FIRST TIME PREDONISOLONE DOSAGE

PROCEDURE SUBS5

SET PATH TO A : ¥DBASE¥CDC¥GAMEN

DO GAMENS

RETURN

DETECTION OF 1ST DAY EVERY MONTH MAILING GROUP
PROCEDURE SUB6

GOTO TOP

SET PATH TO A : ¥DBASE¥CDC¥GAMEN

SET FILTER TO Mk | AND. Hz&FE="A"

LOCATE FOR W% | AND. TEfE="A"

SET PATH TO A : ¥DBASE¥CDC¥GAMEN

DO MESSAGEG6

RETURN

DETECTION OF 10TH DAY EVERY MONTH MAILING GROUP
PROCEDURE SUBT7

GOTO TOP
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108 :
109 :
110 :
111 =
1325
113
114 :
115
116 .
31 iy
118 :
119 :
120 :
121 =
122
123 :
124 :
125 :
126 :
127 ©
128 :
129 :
130 :
131 :
132 :
133
134 :
135 :
136 -
137 :
138 :
139 ¢
140 :
141 :
142 :
143 :
144 ©
145 ©
146 -
147 .
148 1
149 :
150 :
151 ¢

SET PATH TO A : ¥DBASE¥CDC¥GAMEN
SET FILTER FOR &A% . AND, #E="B"
LOCATE FOR 4% . AND. si="B"
SET PATH TO A : ¥DBASE¥CDC¥GAMEN
DO GAMENG

SET PATH TO A : ¥DBASE¥CDC¥MESSAGE
DO MESSAGET

RETURN

DETECTION OF 20TH DAY EVERY MONTH MAILING GROUP
PROCEDURE SUB8

GOTO TOP

SET PATH TO A : ¥DBASE¥CDC¥GAMEN
SET FILTER TO #4#% . AND, Hxft="C"
LOCATE FOR s | AND, BXi="C"
SET PATH TO A I ¥DBASE¥CDC¥GAMEN
DO GAMENG

SET PATH TO A : ¥DBASE¥CDC¥MASSAGE
DO MESSAGES

RETURN

DETECTION OF THE DOG WITH THE OTHER DISEASES
PROCEDURE SUB9

DO CMENU

RETURN

PRINTING ROUTINE

PROCEDURE SUB10

DO PMENU

RETURN

CORRECT ROUTINE

PROCEDURE SUB11

GOTO TOP

SET CURSOR ON

@21,15 SAY “CODE NUMBER OF THE RECORD”
@21,41 GET DETECT PICTURE “9999”
READ

LOCATE FOR CODE=DETECT

DO WHILE . T.

SET FORMAT TO IMAGE. FMT

EDIT

DO FUKA

SET FORMAT TO IMAGE. FMT

EDIT

SET CURSOR OFF

WAIT "

EXIT

Iy TR BR 2SS
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152 :
153 °
154 -
155 :
156 :
157 .
158 :
159 :
160 :
161 :
162 :
163 :
164 :
165 -
166 -
167 :
168 :
169 :
170 -
171 :
172 :
173 :
174 -
175::
176 -
177 -
178 -
179 :
180 :
181 :
182 :
183 :
184 ©
185 :
186 :
187 :
188 :
189 ©
190 :
191 -
192.<
193 1
194 :
195 :

ENDDO

DO MGSORT

SET CURSOR ON

RETURN

DELETE

PROCEDURE SUBI12

@21,15 SAY “CODE NUMBER OF THE RECORD”
@?21,41 GET DETECT PICTURE “99999”
READ

LOCATE FOR CODE=DETECT
DO WHILE .NOT. EOF( )
CLEAR

ANS="Y"

@ 5, 15 SAY “MAY I DELETE IT ? (Y/N)”
@ 5, 40 GET ANS

READ

DO WHILE . T.

IF ANS="Y"

DELETE

EXIT

ELSE

EXIT

ENDIF

ENDDO

DO MGSORT

RETURN

ENDDO

APPEND ROUTINE
PROCEDURE SUB13

GOTO BOTTOM

SET FORMAT TO IMAGE.FMT
DO IMAGE.FMT

SET CARRY ON

ON ESCAPE RETURN
APPEND

CURSOR OFF

WAIT 7

SET CURSOR ON

SET CARRY OFF

DO MGSORT

RETURN

ERROR ROUTINE
PROCEDURE ERR

CLEAR
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196 : ? CHR(7)
197 : N=0
198 : DO WHILE N<3
199 : ? CHR(7)
200 SET COLOR TO R,RLR
201 : SET CURSOR OFF
202 : @5,15 SAY “ENTER CORRECT NUMBER, AGAIN !"
203 : SET COLOR TO
204 : N=N+1
205 : ENDDO
206 : SET CURSOR ON
207 : RETURN
Table 6 IMAGE. FMT 30: @ 3, 50 SAY “HH.FE”
1: CLEAR 31: @ 3, 59 GET ## ¥
2: SET DELETE ON 32: @ 3, 62 SAY “lRH”
3: SET COLOR TO R* 33: @ 3, 67 GET IEH
41 @1, 25SAY “74 3 TiERAEES 34: SET COLOR TO W, W, W
KOERE" 35: @ 4, 1 SAY “ZUuHF”
5: SET COLOR TO 36: SET COLOR TO
6: @ 1, 60 SAY DATE( ) 37: SET COLOR TO W, W, W
7: SET COLOR TO R, R, R 38: @ 4, § SAY “["
8: @ 3, 1 SAY “CODE” 39: @ 4, $§ GET 7V#H+
9: SET COLOR TO 40: @4, $ SAY 1"
10: SET COLOR TO W, W, W 41: SET COLOR TO
11: @ 3, 5 GET CODE 42: @ 5, 1 SAY "HF"
12: SET COLOR TO 43: SET COLOR TO W
13: SET COLOR TO G, G, G 44: @5, 10 GET &3
14: @ 3, 12 SAY “"WEEEHES" 45: SET COLOR TO
15: SET COLOR TO 46: SET COLOR TO W, W, W
16: SET COLOR TOR, R, R 47: @ 5, 27 GET
17: @ 3, 23 SAY “z-" 48: SET COLOR TO
18: SET COLOR TO 49: @ 5, 32 SAY “TEL”
19: SET COLOR TO W, W, W 50: SET COLOR TO R, R, R
20: @ 3, 25 GET WEFERS 511 @ 5, 35 GET TEL
21: SET COLOR TO 521 SET COLOR TO
221 SET COLOR TO GR, GR, GR 53: @ 6, 1 SAY “F”
23: @ 3, 31 SAY “#LFES" 541 SET COLOR TO G, G, G
24: SET COLOR TO 55: @ 6, 3 GET ZIP
25: SET COLOR TO W, W, W 56: SET COLOR TO
26. @ 3, 42 SAY “C-” 57: SET COLOR TO GR

27 -
28 :
28 :

SET COLOR TO W, W, W
@ 3, 44 GET ANTHS
SET COLOR TO

58
i i
60 -

@ 6, 10 GET BE{ER
SET COLOR TO
@ 7, 1 SAY “KRo%&il [
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61: SET COLOR TO W, WI, W
62: @ 7, $§ GET ADAil

63: SET COLOR TO

64: @ 7, $ SAY “1”

65: @ 7, $+1 SAY “KOHE"
66: SET COLOR TO W, WI, W
67: @ 7, $ GET RKOHEH!

68: SET COLOR TO

69: @ 7, $+1 SAY “KOFEE"
70: SET COLOR TO W, WI, W
71: @ 7, $ GET ROFEE

721 SET COLOR TO

73: @ 7, $+1 SAY “KROEHR"
74: SET COLOR TO W, WI, W
75: @ 7, $ GET ROFils

76 : SET COLOR TO

77: @ 7, $+1 SAY “KOHERE"
78: SET COLOR TO W, WI, W
79: @ 7, $ GET RO

80: SET COLOR TO

81: @ 8, 1 SAY “FE{RE"

82: SET COLOR TO W, WI, W
83: @ 8, $ GET F#4H

84: SET COLOR TO

85: @ 8, $-+3 SAY “ZofboFEKR”
86: SET COLOR TO W, WI, W
87: @ 8, $ GET fiofms

88: SET COLOR TO

89: @ 9, 1 SAY “RomEER"
90: SET COLOR TO W, WI, W
91: @ 9, $ GET Ao#4H

92 : SET COLOR TO

03: @ 9, $+3 SAY “AEEIZH"
94: SET COLOR TO W, WI, W
95: @ 9, $ GET #IE:kezH

96: SET COLOR TO

97: @ 9, $+3 SAY “VIRBHHEE"
98 : SET COLOR TO W, WI, W
99: @ 9, $ GET ¥IZHH{kE
100 SET COLOR TO

101: @ 10, 1 SAY “Miggh#rsEiEn”
102: @ 10, 15 GET miiHwzH
103: @ 10, 23 SAY “B®R"

104: @ 10, 27 GET B_RESULT

105 :
106 :
107 :
108 :
109 :
110 :
111 =
112 3
113 =
114 -
115 :
116 :
117 :
118 :
119 :
120 :
121 :
1223
12% %
124 -
125
126 -
1273
128 :
1262
130 :
131 :
132 :
133 :
134 2
1351
136
137 %
138 :
139 :
140 :
141 :
142 :
143 :
144 ¢
1455
146 :
147 .
148 ©

43

@ 11, 1 SAY “HefER#EmA"
@ 11, 15 GET FECES DATE
@ 11, 23 SAY “fER”

@ 11, 27 GET F_RESULT
@ 12, 1 SAY “4FRHULE"
SET COLOR TO W, WI, W
@ 12, $ GET #-#H9mig
SET COLOR TO

@ 12, $+3 SAY “MEH"
SET COLOR TO W, WI, W
@ 12, $ GET 4LEFRH
SET COLOR TO

13, 1 SAY “RBeF#C

13, $ GET ZelreFEL

13, $+1 SAY “Hzx”

13, $ GEO Hx#AHE

13, $+1 SAY “THEHEE"
13, $+1 GET #zsf

SET COLOR TO R, R, R

@ 13, $+1 SAY “P”

SET COLOR TO

SET COLOR TO W, WI, W
@ 13, $ GET PRED

SET COLOR TO

SET COLOR TO R, R, R

@ 13, $+1 SAY “PuiRi [”
SET COLOR TO

SET COLOR TO W, WL, W
@ 13, $ GET PRE_DOSE
SET COLOR TO

SET COLOR TO R, R, R
@ 13, § SAY “] mg”

SET COLOR TO

SET COLOR TO G, G, G

@ 13, $+1 SAY “MI”

SET COLOR TO

SET COLOR TO W, WI, W
@ 13, $ GET MI

SET COLOR TO

SET COLOR TO G, G, G

@ 13, $+1 SAY “PfgaE [”
SET COLOR TO

SET COLOR TO W, WI, W
@ 13, $ GET MI_DOSE

® e e @ & @
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149: SET COLOR TO

150 1 SET COLOR TO G, G, G
151: @ 13, $ SAY “1 g”

152: SET COLOR TO

153: @ 13, $+1 SAY “B5EH"
1541 SET COLOR TOR, RI, R
155: @ 13, $ GET DOSAGE NUM
156 : SET COLOR TO

157: @ 14, 1 SAY

4 3 D FE i

158: SET COLOR TO W, WI, W
159: @ 15, 12 SAY “¥fzR"

1601 @ 15, 21 SAY “M_R”

161: @ 15, 25 SAY "#H%EH"

162: @ 15, 34 SAY “/k&E”

163: @ 15, 41 SAY “H&£”

1641 @ 15, 47 SAY “TAX”

165: @ 15, 52 SAY “A%”

166: @ 15, 58 SAY “5kA”

167: @ 15, 63 SAY “A&£RH”

168: @ 16, 1 SAY “HE—MmEkkE”
169: @ 16, 12 GET FST DATE
170: @ 16, 22 GET MAIL_REQI
171: @ 16, 25 GET MAIL_DATE1
172: @ 16, 34 GET FST BW
173: @ 16, 41 GET FST _FEE
1741 @ 16, 47 GET FST_TAX
175: @ 16, 52 GET FST_INCOME
176 1 @ 16, 60 GET FST_PAIED
177: @ 16, 63 GET FST_P DATE
178 @ 17, 1 SAY “sF”[Ekke"
179: @ 17, 12 GET SND DATE
180: @ 17, 22 GET MAIL REQ2
181: @ 17, 25 GET MAIL DATE2
182: @ 17, 34 GET SND BW
183: @ 17, 41 GET SND FEE
184: @ 17, 47 GET SND_TAX
185: @ 17, 52 GET SND_INCOME
186: @ 17, 60 GET SND_PAIED
187: @ 17, 63 GET SND_P_DATE
188: @ 18, 1 SAY “SHE=m¥kk"
189: @ 18, 12 GET THD DATE
190: @ 18, 22 GET MAIL REQ3
191: @ 18, 25 GET MAIL DATE3

192 ©
193 ©
194
195 :
196 :
197 :
198 :
199 :
200 -
201
202 :
203 :
204 :
205 :
206 :
207 .
208 @
209 :
210 :
2113
232
2133
214 :
215 :
216 :
217 :
218
219 :
220 :
2212
222 :
223 :
224 1
225 1
226 °
2473
228 :
230 ©
231 :

18,
18,
18,
18,
18,
18,
19,
19,
19,
19,
19,
19,
19,
19,
19,
19,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
21,
21,
21,
21,
21,
21,
21,
21,
21,
21,
22,

e 660600010 0O MA@ P®A®®E@®@OA®® @@ ® @ @

® e 0 6 ® ® @ @ @

LI D BRER SR

34 GET THD BW

41 GET THD FEE

47 GET THD_TAX

52 GET THD_INCOME
60 GET THD_PAIED
63 GET THD P DATE
1 SAY “sEm[Eske”

12 GET FTH DATE
22 GET MAIL_REQ3
25 GET MAIL_DATE3
34 GET FTH_BW

41 GET FTH_FEE

47 GET FTH_TAX

52 GET FTH_INCOME
60 GET FTH_PAIED
63 GET FTH P DATE
1 SAY “87[ofkpks”

12 GET FIV_DATE

22 GET MAIL REQ3
25 GET MAIL DATE3
34 GET FIV_BW

41 GET FIV _FEE

47 GET FIV_TAX

52 GET FIV_INCOME
60 GET FIV_PAIED
63 GET FIV_P DATE
1 SAY “gErSEebe”

12 GET SIX DATE

22 GET MAIL_REQ3
25 GET MAIL_DATES3
34 GET SIX_BW

41 GET SIX FEE

47 GET SIX_TAX

52 GET SIX_INCOME
60 GET SIX_PAIED
63 GET SIX_P DATE
58 SAY “H&m"

SET COLOR TO
RETURN
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Table. 7 GAMEN2, PRG
1: DO WHILE .T.
2: ON ESCAPE EXIT
3: IF %3< SRTRIM(LTRIM (BRDR)) . OR. . NOT. #3< >RTRIM (LTRIM(BRDR)) $ %
4: EXIT
5: ENDIF
6: SET FORMAT TO IMAGE.FMT
7: DO IMAGE.FMT
8: DO FUKA
9: Z= FST_FEE+SND FEE+THD_FEE+FTH_FEE+FIV_FEE+SIX FEE
10: X= FST_TAX+SND_TAX+THD TAX+FTH_TAX+FIV_TAX+SIX TAX
11: Y=
121 FST_INCOME+SND_INCOME+THD_INCOME+FTH_INCOME+FIV_INCOME+SIX_INCOME
13: @ 22, 40 GET Z PICTURE “#####”
14: @ 22, 46 GET X PICTURE “##itf"
15: @ 22, 51 GET Y PICTURE “H##i#”
16: SET COLOR TO R, R, R
17: @2, 1 SAY “ESC KEY TO FINISH, RET KEY TO CONTINUE”
18: SET PATH TO A : ¥DBASE¥CDC¥ATOK
191 DO SUUJI
20: SET COLOR TO
21: SET CURSOR OFF
22: WAIT *”
23: CONTINUE
241 ENDDO
25: SET FORMAT TO
26 SET PATH TO A I ¥DBASE¥CDC¥ATOK
27: DO SUUTI
28: SET CURSOR ON
29: RETURN
Table. 8 FUKA. PRG 20 MID=ROUND(FTH_BW #0.1,3)
1: SET TALK OFF 21: REPLACE PRE DOSE WITH PD
2: #*PREDONISOLONE® (PD) &MILBE- 22 REPLACE MI_DOSE WITH MID
MYCIN D (MD) OS54t 055 £ RETURN
3: PD=0 24 CASE THD_BW< >0
4: MID=0 25 PD=THD_BW
5: DO CASE 26 : MID=ROUND(THD BW*0.1,3)
6 CASE SIX BW< >0 o 2 REPLACE PRE_DOSE WITH PD
i PD=SIX BW 28 - REPLACE MI_DOSE WITH MID
§: MID=ROUND(SIX_BW#0.1,3)  29° RETURN
9: REPLACE PRE DOSE WITH PD 30 CASE SND_BW( >0
10 : REPLACE MI_DOSE WITH MID 3L : PD=SND_BW
1 RETURN 3% MID=ROUND(SND BW *0.1,3)
19 CASE FIV BW< 30 33 REPLACE PRE_DOSE WITH PD
13 : PD=FIV BW 34 REPLACE MI_DOSE WITH MID
14 : MID=ROUND(FIV_BW#0.1,3)  35° RETURN
15 REPLACE PRE DOSE WITH PD 36 - CASE FST_BWX 20
16 : REPLACE MI_DOSE WITH MID 37+ PD=FST BW
17 : RETURN 38 MID=ROUND(FST BW=*0.1,3)
18 : CASE FTH BW¢ >0 39 REPLACE PRE DOSE WITH PD
i 40 - REPLACE MI_DOSE WITH MID

197

PD=FTH_BW



41 @
42 .
43 :
44
45 :

1992
RETURN 46 °
CASE #IR2HHEEC 0 47 :
PD=HI2 A E 48 :

MID=ROUND (#J2 4 HE % 0.1,3) 49 :
REPLACE PRE DOSE WITH PD 50 :

47

REPLACE MI_DOSE WITH MID
RETURN
OTHERWISE
RETURN
ENDCASE
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IND.NDX) # B v 7, GAMENI1,PRG &
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TFThBHET 4 — W FH—ER (#k) BO“EF
-5199" 2EMAT S LI ICEENES LS (Fig.
48HK), FLTRK 3 hi5HRA =2 —
i ( Print Menu Panel : PMP) #F&nr&n
% (Fig, 1—4) (Fig. 5). ZOPMP ® (0)
EFEIRL 13581 TF ORI 291 L T FMP i
ERT A, PMP @ (1) #BIRL-HEC IS
EE(£BE) ~OEFRES vy =D HD
TF EIf%8 EF519900, PRG icL»->THhan 3,

COBRESERLEZ LOHBALTwEEEREH
BCiEstahg, T TOESH PMENU, PRG
CroThkansd, PMP® (2) (3) RU (4)
EEINL 1841, MGSET.PRG ik&-7T, B
FFENRI %= £ 50 ¥ 5 hisiE ko 54, EIR
OFENER I LBE R, BERBIELT,
188 ® DBF ( MGAl.DBF, MGAZ2, DBF,

MGA3. DBF, MGA4.DBF, MGAS5. DBF,

MGAG6. DBF, MGB1.DBF, MGB2.DBF,

MGB3.DBF, MGB4. DBF, MGB5.DBF,

MGB6.DBF, MGC1,DBF, MGCZ.DBF,

MGC3.DBF, MGC4,DBF, MGC5.DBF,

MGC6.DBF) 35 %, ¥@ DBF #{f3 54 H
fhg9ic iR s h, PFORMIL. PRG #»&PFORMS,
PRG £ T®8{E®D PF #HBAIEIRL T TF
sz 23 (Fig, 1—4RU1—55H)
( Table. 9 # ®&Table, 112288 ) _Fig. 6 12l PMP
@D (2) #BRLIBACHERER 74— FH—
EA () © TF IcHIRI S iz 1 BEERFICET
AL FEAOIMENERCHB SR bDERT,
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Table, 9 PMENU, PRG

10 :

112
12:

13:

14 :

15
16 :
17 2
18 :
2

213
225

23

24 2

25

26 :
273
28 :
29
30 :
3l :
325
33:

0o =1 Oy 1 o= L b

SET TALK OFF
PRIVATE MGDBF
PRIVATE M_TIMES
STORE 0 TO M_TIMES

PRIVATE MZ
STORE “ " TO MZ
CLEAR

@ 2, 18 SAY “K « (FAvzihA
—VEIRID> >> »"

@ 4, 12 SAY “SREIIAEEHOHETT
"

@ $, $+1 GET M_TIMES PICTURE
«gn

READ

@ 7, 12 SAY “¥ v Z#ICIZEEAER 7
4—NFH—ER (#) D"

@ 8, 12 SAY “EF—519 9 ##HLT
Taw”

@ 10, 12 SAY “HEfEhiHikiz 5,
vE—EFLTTFEWL”

SET CURSOR OFF

WAIT “”

SET CURSOR ON

CLEAM
STORE 0 TO KOTAE

@7, 15SAY “ROBSE=HRUVETH?”

Wit

@ 9, 20 SAY “(0) duk#3,"
@ 11, 20 SAY “(1) BERK=HmEZHDS
v 7 #E~EDRI"

@ 13, 20 SAY “(2) 1 BEEHOmE
#5 v 7 fRA~ER"
@ 15, 20 SAY “(3) 10EHBWEHOEL
£y 7RI
@ 17, 20 SAY “(4) 2058 FHEHDOTmE
w5 9 7 HRA~ER"
@ 7, 42 GET KOTAE PICTURE “9”
READ
CLEAR
DO CASE
CASE KOTAE =0
RETURN
CASE KOTAE =1
SET PATH TO A : ¥DBASE
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¥CDC¥INSATU

34 DO EF519900

35: RETURN

36 ¢ CASE KOTAE = 2

37 MZ=STR (M_TIMES, 1, 0)

38: STORE “MGA&MZ” TO MGDBF

39 : SET PATH TO A : ¥DBASE
¥CDC¥INSATU

40 : DO MGSET

41: RETURN

42 : CASE KOTAE = 3

43: STORE “MGB&MZ” TO MGDBF

44 : CLEAR

45 : SET PATH TO A :¥DBASE
¥CDC¥INSATU

46 : DO MGSET

47 : RETURN

48 : CASE KOTAE = 4

49 : ALPHAB= “C”

50 : STORE "BGC&MZ” TO MGDBF

Bl SET PATH TO A : ¥DBASE
¥CDC¥INSATU

52 DO MGSET

53 . RETURN

54 ! OTHERWISE

552 RETURN

56 : ENDCASE

Table. 10 MGSET, PRG

SET TALK OFF

SET ECHO OFF

SET CONFIRM ON

SET EXACT OFF

PRIVATE BAN, RT

STORE “Y" TO REPRY

SET DEVICE TO SCREEN

@ 3, 10 SAY “HABEBLR 7 4 — L FH—

ERADF w77 x—4L"

9: @4, 10SAY “EF—5199% 5> T F&wn”

10: @ 6, 10 SAY “HI%E LT HffivgHA
»? (Y/N)"

11: @§, $+2 GET REPLY PICTURE “X”

12: READ

S0 =1 n W o Ly B =

13
14 :
15:%
16 :
17 :
18 2

19:
20:
2l:
22:
23:

253
26 :
27 :
28 :
29
30

3l =
32:
33:
34:
35
36

37
38 :
39:
40 :
41
42 1
43 1

451
46 :
47 :
48 :

50 :
5l:
LT
b3

I OEREE 22 RS

CLEAR
DO CASE
CASE REPLY=“Y" .OR. “y"$REPLY
BAN= 0
RT=10
USE A : ¥DBASE¥CDC¥DBF¥&
MGDBF
GOTO BOTTOM
BAN=RECNO( )
RT=MOD(BAN, 4)
GOTO TOP
SET FILTER TO PRED
LOCATE FOR PRED
SET DEVICE TO PRINT
DO WHILE .NOT. EOF ()
DO PFORMI1
CONTINUE
ENDDO
USE A : ¥DBASE¥CDC¥DBF¥&
MGDBF
BAN=10
RT=0
GOTO BOTTOM
BAN=RECNO( )
RT=MOD(BAN, 4)
USE A : ¥DBASE¥CDC¥DBF¥&
MGDBF
GOTO ToOP
SET FILTER TO .NOT. PRED
LOCATE FOR .NOT. PRED
SET DEVICE TO PRINT
DO WHILE .NOT. EOF( )
DO PFORMS5
CONTINUE
ENDDO
CASE REPLY= “N" .OR., “n" § REPLY
RETURN TO MASTER
ENDCASE
SET DEVICE TO SCREEN
SET FILTER TO
SET CONFIRM OFF
SET PATH TO ¥DBASE¥CDC¥ATOK
DO SUUJI
RETURN




195 1992

Table. 11 PFORMI1, PRG

291
30
3
32:

a3i:
34 :
Bhi

36 :
37:
38:

SKIP+ 3
IF .NOT. EOF( )
SKIP—3
@§$, $ SAY CHR(10)
@$, $ SAY CHR(13)
@§$, $ SAY “FT"+ZIP
@ $, $ SAY CHR(13)
SKIP
@ %, $+36 SAY “F"+ZIP
@ %, $ SAY CHR(13)
SKIP
@ g, $+71 SAY “F'+ZIP
@ $, $ SAY CHR(13)
SKIP
@ $ , $+106 SAY “FT"+ZIP
@ %, $ SAY CHR(13)
@ $, $ SAY CHR(10)
SKIP—3
@ $, § SAY RTRIM (BE{ER)
@§, $ SAY CHR(13)
SKIP
@ %, $+36 SAY RTRIM (BT
@$, $ SAY CHR(13)
SKIP
@$%$, $+71 SAY RTRIM (B
@$,$ SAY CHR(13)
SKIP
@ %, $+106 SAY RTRIM(HZEM:
)
@ $ ., $ SAY CHR(13)
@ $, $ SAY CHR(10)
SKIP—3
@$, $ SAY LTRIM(RTRIM () +
Ve
@§$, $ SAY CHR(13)
SKIP
@ $ , $+36 SAY LTRIM(RTRIM
(FF)) + 5l
@$, $ SAY CHR(13)
SKIP
@ $ , $+71 SAY LTRIM(RTRIM
(F)) + ¥

39
40 :
41:

42 -
43 -
44 1
45 :
46 ©

47 .
48 -
49 :
50 :
51:

531
54

56 :
e
58 !
69 :
60 :
61 :
62 :

63 :
64 :
65 :
66 :
67 :
68 :
69 :

71:
72
73
74
75
76 :
7i

51

@ g%, $ SAY CHR(I3)

SKIP

@ %, $+106 SAY LTRIM(RTRIM
(FE)) -+

@ %, $ SAY CHR(13)

@, $+1 SAY CHR(10)
SKIP—3

@§, $SAY “BR% [”

@ %, $ SAY LTRIM(RTRIM (X ®
i)

@$,$SAY “1”

@ g, $+1 SAY “HE5mEHK [

@ $, $ SAY DOSAGE NUM
@3, % SAY “T"

@$, % SAY CHR(13)

SKIP

@ $, $+36 SAY “Ehf [”
@$, $ SAY LTRIM(RTRIM (X ®
£4H0))

@$, §SAY “]”

@ $, $+1 SAY “#EmEK [

@ $, $ SAY DOSAGE NUM
@$, $ SAY “1”

@$, $ SAY CHR(13)

SKIP

@, $+71 SAY “EhH [

@ %, $ SAY LTRIM(RTRIM (K ®
i)

@§.§ SAY “]”

@$, $+1 SAY “fesmE# (7

@ $, $ SAY DOSAGE NUM

@%, % SAY “1”
@ %, $ SAY CHR(13)
SKIP

@ §, $+106 SAY “Ehf [7

@ %, $ SAY LTRIM(RTRIM (ko
FH0))

@$g, $SAY “]”

@ §, $+1 SAY “B5EH [

@ $, $ SAY DOSAGE NUM
@3, % SAY “]”

@$, $ SAY CHR(13)

@§, % SAY CHR(10)

SKIP—3
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78 :
79 :
80 :
81:
82:
83:
84 :
85:
86 :
87
88 :
89
90 :
91:
92 :
93
94 :
95:
96 -
97 :
98 :
89 :
100 :
101 :
102 :
103 :
104 :
105 :
106 :
107 :
108 :
109 :
110 :
111:
112 :
1157
114
1155
116 :
117 2
118 ©
119 :
120
1212

® ® 60 6@ ® ® @

SKIP

® ® 0 ® ® @

= 8 R £

$ k]

P ol

$ SAY PRE DOSE

$ SAY “] mg”

§+1 SAY “MD [”

$ SAY DOSAGE NUM
$ SAY “1 ¢"

$ SAY CHR(13)

$+36 SAY “P [”

$ SAY PRE DOSE

$ SAY “] mg”

$-+1 SAY “MD [”

$ SAY DOSAGE NUM
$ SAY “] g”

$ SAY CHR(13)

$+71 SAY “P [”

$ SAY PRE DOSE

$ SAY “] mg”

$+1 SAY “MD [”

$ SAY DOSAGE NUM
$ SAY “] g"

$ SAY CHR(13)

$+106 SAY “P [”

$ SAY PRE DOSE

$ SAY “] mg"

$-+1 SAY “MD [”

$ SAY DOSAGE NUM
$ SAY “] g"

@ $, $ SAY CHR(13)
@ $+4, $ SAY CHR(10)
ELSE
GOTO BOTTOM
DO CASE

CASE RT=3

SKIP—2
DO PFORM2

CASE RT=2

SKIP—1
DO PFORM3

CASE RT=1

DO PFORM4

ENDCASE

L ERER A A BE

122 © ENDIF

LEFXORLAOTRICEAOAFE MD #5EH
#, B TORICE P oS5 (mg) & MDD
BEE (g) BRSNS, PORSHLEDT N
BEizik, MD O#5ROANREND, B
Uz H VT H—BRIZEFITFEET 2 TF OB
T, EELEZL SoEE W, BEEETT 3 &
SeFulshEsnNTWwS, IHEEETS RD
Di—EIF D TF QP ko Gic b
TF CHIRILEE 20 %2HIET 20 THS, <
Di-h—B=FD iz P #HBETEHEEDOT
025 A (PFORM2.PRG) ¥ P 2#5L%w
BE&07 a5 A (PFOMRE PRG) 2{ER L
Jo. Ak —BRZ DD 7e s 7L4ELT
PFORM3. PRG ¥ PFORMY7. PRG %, —E—%|D
#2851 PFORM4.PRG & PFORMBS.PRG #%
neERMEE L. B, co7as 7 A0FNRE
oY aryoREFOFHT E T 3 AT,
MESSAGEL. PRG#*» MESSAGES.PRG % T
D7 74 NMEERL TEBMCEERT % X 5 o/
L7 (Table. 3) (Fig. 1—2 RU1—
3), IS RS R EORT 25, @
Bz FMP ~E3ABWKTA7r—7+ *— (EK)
%14 L 587" 7% % Procedure Files (PF) T®
%, ZOETHED OEBTEESIERAY - Ok
BIZERT 5,

FMP 0@, @R UO%ERAMEEZIR, VOF
OiEES IMAGE.FMT KXo THESNLHE
$EMEE ( Editing Panel : EP) (Fig, 32RB) *
FIFILThshs, 5TIECEMO & HEmE DN
JRE” EERENEHFEIFEIEEMELTENT
b, FEESHESHANESNRAEICZOHLWE
FEcHET iz MD & PoORSESEEMICHE
BhyT i@ ohs, ZOHBNLED
ROFEE - BEm&ET 21557 5 05 FUKA. PRG
(Fig. 1—2) Ths. ez ohl-R58E
STIED 2 WIBMNDHE b - 1B T“CTRL ¥ — &
“W” F— 2RI L EESEH AT,
O¥EEHNEP LB a5, Z Oy 5FMP
RS E, “CTRL” ¥—& “W” — %[RRI
R T, 0% T, §IE, Bnbsnit
Bk s ni-AS It - T, B 1, 10RU20
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B#%EDAO DBF (MGA, DEF, MGB.DEF
and MGC.DEF) i Z HE %20 2 % @ #3,
MGSORT.PRG (Fig. 1—5 ) T#% %, FMP ®
O#BAHEIE CDC.PRG H¥+>rErih
T dBASE ®DOT PROMPT IZE 5.

CDC92, DBF ~@L-O—F (RD ) M:EMNHESR
CDC @ DBF O#i&i3EZ s iz VOF 0
SICE>THDII->Tw3 (Table. 2) DT, &
h#Eh® RD & DBF OfE2#H53 2 X 512,
BN, HIBEOEREFE S LShE{ TR0 7
O AEERT2 I EBNHER KL, TIT,
ZZWEHES N VOF ONE & DB BMOESE
oW THl~RTEE/w, Fig, 3 OX3% EP
ICk o T, FIIE, BikUHIkEkOGREEESTL
ha, ¥, TOEPO—FLE “747V7
FEEREER S ROER" L3 FuNFICLEH
HFRISREINTED, ZOAMIICHH Y o
@ TIMER :r#E)LTRENTWS, FOTF
DEEOEMIZIZ“CODE" L REhTwah, Th
FEEFEECSLON: 1" ohE 5 4 HiTOB
WETHS., F0EMTIR: “TFEEES
ik, 75, 4fTOBEHEETHD, ZhiER—OFEE
DIFERE IS 2 51tz “CDA B5DADKDE
HER" TOFSTHL, ZOFFEHFSEIO
MLV T TRERS X3 I,
FELZLZHEEOLDTHAS, Bicz AN
RSB EOMETRIT 2 “HVTHE” b5,
Zhii, BEEEOXAGEEES TH D, “CODE”
ERBELDEEFCERALTRES R, EHEL
BwIkT, TOMEEOBEDRTT—5— (fF
ZISES) 2B TES, OO “#H4LF
B BXFED, HHuEFEL LSS ‘T
(True) £588AT 2, HFLEIhLZWLES/E “F”
(FALSE) ®#5AT 5,

FOERO GEHT BEEEE, HEVIEERT
LB TiRH L2 EOHBAL EE&K, ELK,
“T” 2#3BAL, £33 ThwiBg, “"F” 2REAT
3, FEETEATEED E G o T EEa b YA,
EH IRCT Th S, FOTFOTO 7 VA F”
BWEEOEZBO 7 YA+ THY, FAXFEDH Y
HFTINFUAND 7 UV AFE2DF 5, LA
OFIZ I ER—FHOEARFE . TOTOITO
“EE” ORI T E O AR B EAEFL0
FLATANTS. &6, FOHEANIE “SFF"

53

OB bANLTEL., BiczoiaHlo “TEL”
DBICEFEEFES 2 LHUFLLLFLRTANT 3,
ZhENA 7rh 13FE LT “0839-24-5589”
DTELEATE., TOTOTOERD “T” &
HEEES % 853" L “753-02" D & 34
7Y 1 XFSELTEXFLUATRATS, £
ORI SRS FELUANTEXOHEENZA
hT 5. ZOTFTOT, ERMOROARNICZEEL
MFEUNTAOERE AT 5, KOAFNIIEIIC
HEHFDbOWNE VY, TOHEREADY S
AT TERTE., TOEMO “KOHER” 3EA
IVFEHDAR—ADHRIT ST EH, HOB
#Fi"M" (MALE), ff0%&1:“F" (FEMALE)
ERALTEL, FANESERD 0" S"
4L OESHFALNFIHET 26T
3, ANBERCEESOANZEE TS 245, FFHE
Hhid, FEE, ChoDiESEERLIIES S
FAaRTV, FOAAO “ROEE" kAR
BFETAOMEERBT S, TOAAIO “AOF
" ML NFESTANENS, FIFEEL DS
W THEEOERS BITFEEOERC, “+17%
T5ZETHLTEDZDT, WhLb{EERIZA
HONIE I, Z0EE IZdBASED“REPLACE”
awrFRFBLT,

® ¥ DBASE¥CDC¥CDC93. DBF

e GOTO TOP

®REPLACE ALL AODH# WITH KD
fit+10LdcFhdffdcera—Fo+ 1 &
NIz ROFEMICESEDS, TOHEBICHTSh
Fr “R” OB IZREMIC £ 5 TRED TEER
BRTH 5, “WiEL” (FIRCE) @ “F” #5 “Ff0
%" (GENTLE) @ “G” A1 &h3d, TOTO
TOEMO “EEEE" CRERTVALE-RE
KoWTEALXFLIATREAZNS, oA
D “FOMOBR" IR L BAI0CEFELIAT,
745 ) TEMSAOEIES IEEICANENS,
ZOFOFOAERD “KOFER" F4kD BT
WM ET2RETHDHH5, EMNLFREEE
BET 2707 7 LEREFEFRLTWELOT,
MEoYFL LT, “ROBER"DAELFER
ELTEELT, IXNFOEBECEREZS “H”
EBMES “S” AL TANLTELZLIZL
fo. ZOHEBO “KEENBE 747 VT7F
PEEO#RS L BES R { Th, EEEHOADHT
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OSEOFREAE7 A VA BOANBR (dBASE
DIRE) T “04/23/91" @ L5 H¥M 8 LFTE
AT 5, zoOAANCE, ZORES T i
BWHEEMA" 13 “AEEYZE” LRROME
BEEGR 2 AT 5. ZoAo SR ik
MmEPOMF DREREDORES “+ 17 5 “+37
DgradeTRE N b, MFGEOHE I, ZOM
ORANCHT, “+"EANTE I EEERTHE
Sk, IO+ ERHTEIEFTo A
HBELTHE., TOTOTOLERD “HeMt
EhEE" bR B2 AT 5, TOEMO"E
B B EREE RS AL ENE, 0BG
b £, AR ORESRS, T OhoRE
BiThh, £7, BiEThHhuE “+7 2ANT
3. TOTOTO “HEHGLIE" ZEDE S L
BTHEBILE %% 3 e O » 2 EA10CELAT
AJt 3, FoEMo “WiEEABRT RN
IWBEE L - A2 AN TS, TOTOTOR
BEtES1E & M F TRIERIEEINY AR i mhe L T
WB MRS 2 WFEHMATREAT S, IR bl
55| &L T OEFOES EMC AT 5
SEE A, FOAEIO T e FE T
ZES3hE “T” & “F” hO¥f 1 XFEHTA
N5, CORAML > TEE~DOHXASNIET
BHEOEPE ST TS AR B, FOEMO
“TEARET WA 1 SUFASTEA 1 HIic KRR
Bt A T 2 70— ZC A" 2 10H 3
BTBIN—FIiE B’ 2200 KEET AV
— Al “C” EASIT B, FOAMO P i
PHEET BN Sl E, “T » "F”
DA 1 LFETANT S, FOEHOPAREIC X
Po#SoMfTiciy s ¥, FEL2ILC 70 S S A
Lo THBANSESNSEOT, AHOLIE TR,
FoEMO “MI” ik, MDE#5 4 2845 14,
ZZWEHT %, MFOBRNEETH S L OB
BTS2 BA8bE 28, ‘T 22 2ICAR
T3, OO NIRRT b, KOEES
ZANBINTHIET 0 7T AL > TAHIIIC
ANFEFEND, REEHCESRREL TREL
mah, ELSESbIIeEEfazS, 22
b, EoBERLC L, “REPLACE"2= > F
T—RERTE S, flAE, HEEbo2b
@ USE ¥DBASE¥CDC¥DBF¥MGA. DBF
® REPLACE ALL DOSAGE NUM WITH

I CERER A e

DOSAGE NUM+1 k43, ZOFOTICX“#
HEOER" LT, #4 PABREIhTHSE, O
NI REEOH—r BiFok5 £ &ML, EIZA
xRNV ACEBRTALDIERESL—EET
ba, ffEomEE “E—EEERET »s “EAREHE
B FToEENERT SN, MOBERIC sk
A", “M_R”, “H®XH", “kCEIE”, “HL£",
“TAX", “A&Z", “KA” U “"A£A"” £0OH
HHE I 5 Twa (Fig. 3ZM) . s, “kbeH”
DH T LT Eh S I E B & FA5E &
TONFEEAMSEALIRS, ZOEHOH T L0
“M_R” B“MAIL_REQUEST" ®i&TH b, &
Fokmicid, BMCEEEZEET 2 085
n, CHEHNETLEHIE, ZOHEEBRKRT SN
fo. BB, AimOFE—EHE" HERINLTT,
“M.R” % “T" EANTAHE6, Z0FFR
Al OIGECE—EE EkkkEe T, BhiEoiks
EFRYLEEWS 2L THS, “hE"EE—EHE
e & HISEEENE £ TOF OFERIE LA Hk
ZEHCHOMNETOEN LIS E—IETO
HlETANT 5, BE % OFERkL -4 %
T TOMHTORMTANT 5., HEBCH2
“TAX” BB 25E =T TOREDTS
N5, “AE"CiE, BEbE, S FNE g £
T, #OHEAEBLILENITOEKRTIEASK
L, “RA" BASS R TWERWESIC "T" EA
haha, Agshitns, “F" A&l
5, ASdhiBaikzoBds “A£B” A
JaEnsd, BAREKEOT OFTIC IRE—RHE
SEAEENE (b5 widE) F ToRsnsgst
A%, 80, TIE, HIBRORIEEBE BT Lizikic
#rahs, “TAX"R A" Kb EhFhoE
HotRaE N A, “HETICE, TEOFBEICHT 3
BHOME L THE I N-MREBATENS,
“ESC KEY TO FINISH, RET KEY TO
CONTINUE"IERSGHFKRLT WAl A 2 ) 7
H2AERERLILOTH S,

x =

Z@OCDC System RO A -7 E, FHED
{EATEE, S5, RSN /DBOTFAOE
RS A RS L b0Ths, 7 dOdataldEiiH—
K4 OEP (Fig.3 ) ica o8y Mg b HRT
BD, WEAGLERERE, HEE YT 5
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UTEsZ etk s, £, CDAOEEEFEY
TLHEENDEEDHAL E S, HROEE 5
R, B EcER ARy, s A%
BIRIRETT, MOEHG L HMRlDHES,
DBO Licidks o= (A0 1 1,105
120H ) LEIRIRRC A & B CDADREEEIC
BHEF 2HFELWMOWERS, (=, FETHRU
W EAMEBNIC TRICEIR & h 3, Blcg 2 OTF
Wi, 2OROAHT L, PeRETAHAICIEPE
MDO—[ESFD# S, P25 L LIBEIcid
MD7 i OB EEMBHIE NG, Zhic X b, ek
IR VB LWHRIBLT, a3 TS,
ooty 2 O Lo ETEERO S
WAL s L%, TE~OEIflE, OS (MS-DOS)
DOETOA—HDES (VFU, COM™ ) AT
B H LA ( LMARGIN, COM!'? ) B33 E T &
L, 128, Es3TFE#ERAT 28581, Lwiwb
5, dBASED L 50SIZFE-> THRE LA Tk
52WDT, SEF—FMRZITEO R »11x14
inches®—HC i 4 Bl 6 RS 248D TFOEIRI
WAEEREF - 5199 ( HABSR 7 4 =V R —E R
HE) ~OHRIZAREL T2 7073 LDH%5
Lz, M 294 ADOTFIC b+ 3 7o
Z AEMERR L 720, Table 9, 10K 1811 %55
Wi, USERSEBE TIERTE 5 TH 2 S, &
54 5MDEPOIEDRICOWT I, BAS N5
FoEEE b EICABMCHET 2570y
ZAh L7z (Table8 ). POEEEHET 31213,
e O MR IR DRSS 7 OO ®
FHUAE 2 EOFLDOSWEL D, £z, W
FFOELAKDWTIE, ZIPSET. PRGE Z D ¥ 2
TADPIZIMZ TH S (Table3 BE) oTIh%
AT LELSTY, FSARASIATRR
H, ILDRADSHEDA—E L TEIIA A S
ha, Bz, CDABIEHROIEE ORI cFhE T
DRI £ IEE R 2 B gD D 2 O TREE DR

54

1) HWH5E 1 dBASEII T ATOK ®AJ1£=— FEAIEID 2 %,

55

HEOEHELRLETHDI.

Z@CDC program?dBASETH#HEN T 2 72
ODBEKAGEL L CEMFIAN S i Tr
<, DBfE## 2 218, 72, Application ( AP)
HENF T 218, flRY 7 b 2 Hn3 Lk,
HEEA €Y —DEDBHIIHED EVD Ay b &
ALTWw3, ik, FIFAESEEMICDB%ER
L, fficid, BEXEDBE B SREEL, EM4 3
ZEEBETAHAIIE, AdBASET 0/ 5 4%
fHir 2 L3R THIZ o T d, I8, dBASE
[FHER P CIRFE & LT Vs 2 O TR TEE a4 12
W, Fhi, ZOCDC programid ¥ OERITL #
ORI H- 1dBASE# #fi v iEiE T+ 5 2 &
S, 4, dBASEDMTIZHEIZ b X L i
SEROERAC LT o7 AMEKLTHS
e, HTYH, FOMOHEESTE, B
7ad 7 ARERLIEDBMER LD 35 2 Lot
F51®, ZOCDC programizdBASEfTE DO#ERE
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Some say embryo transfer (ET) started out a richman’s hobby, but as more ET
companies operate, the cost of ET came down and became affordable to many people.
Thus, many people flushed cows, but not everyone had good donor cattle to justify the
cost. In Canada, Denmark, the United States, and other countries, more than 509 of dairy
bulls that go into progeny testing programs are the offspring of ET technology. In the
United States, 70% or more of dairy bulls at major Al centers are results of ET. In the
U. S., one out of every 440 dairy calves born was an ET calf. This figure changes to one
out of every 21 calves if they are counted in registered dairy cattle population. Therefore,
it is not just a rich man’s game anymore, but rather it is a very important tool to compete
and survive in the dairy industry.

American Embryo Transfer Association (AETA) now has 340 members which includes,
individuals who are ET involved part-time, to a large ET company that has many
veterinarians and supporting personnels to do all types of ET related work. Sampling of
a few different type of ET business were selected for the sake of discussion, but an emphasis
should be made that the sampling cover only a small segment of the U. S. ET industry,
and many other commercial application do exist.

(1) In 1987, after working for a major ET company for 5 vears, Dr. Richard Whitaker
moved to Maine and started his own ET company, New England Genetics (NEG). NEG
has grown to include two full-time veterinarians, three embryologists, and other supporting
staff. This is a full service embryo transfer organization operating throughout the
northeastern United States and the Maritime provinces of Canada. 98% of their work is
on the farm services which include non-surgical recovery, cryopreservation, bisection, and
a non-surgical transfer, as well as ultrasonic pregnacy diagnosis and ultrasonic fetal sex
determination. They are involved in export market, and shipped out about 1,500 embryos
overseas in 1991. They offer training and/or technical assistance for embryo transfer teams
worldwide.

NEG is not involved in cloning because they feel that the market is very limited at
this stage. IVF, however, is a future consideration for them, but not an immediate concern
due to its limited commercial application. For farmers, ultrasound sexing offers money
saving of $100-200 per recipient, according to their calculation.

(2) In a small town of the state of Pennsylyvania sits one of the most successful ET
companies in the dairy industry. Em Tran, Inc., is a complete embryo transfer services
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company. Their services include : onfarm flushing, transfer into Em Tran recipients or
client recipients on the farm, embryo freezing, splitting, in house boarding of donor animals,
reproductive consultation and infertility analysis, genetic testing, embryo export services,
training of ET techsicians, etc. About 5,000 embryos are exported annually which is
probably 50% of their embryos collection annually. One of the unique aspects of their
operation is that of donor housing program for foreign buyers. Out of the 300 head donor
barn, about half belong to foreign buyers.

The standard fee schedule is as follows : Donor flushing is $125 if boarded at Em Tran,
$250 for one superovulated donor, and $350 for two or more on the same day. Donor
boarding : $4 per day for dry cows or cows milking 50 pounds or less, $1 per day if cows
milk more than 50 pounds. Pregnancy : Transfer basis (no pregnancy guarantee)-$150/
non-surgical, $200/surgical transfer, due on the day work is performed. Em Tran
recipients-$1,500 each due at 90 days of pregnancy, client recipients-$300/non-surgical, $400/
surgical pregnancy. Pregnancy guarantee : pregnancies are guaranteed up to 180 days. Em
Tran recipients coming open between 90-180 days will be credited at $650 each, with the
client retaining ownership of the recipients. Client-owned recipients coming open between
90-180 days will be credited for full pregnancy fee. Embryo freezing : $100/embryo billed
at time of freezing. Total refund is made if any embryos are not transferable quality upon
thawing. Freezing fee will be credited toward transfer or pregnancy fee when the embryos
are thawed by Em Tran. Embryo splitting : No charge. IVF : With ultrasound guided oocyte
retrieval, $50 per retrieval. All recipients $1,750 each due at 90 days of pregnancy. Travel
: Air travel charged at $1.10 per mile, car travel charged at $0.30 per mile. These charges
are more or less standard. A large contract fee is negotiable.

(3) There is a company in the middle of California specializing in embryo collection only
on their own dairy farm and export. They have full time veterinarian, embryologist, and
other assistants to collect embryos everyday. The owner of the company has a dairy farm
which feeds about 7,000 head of Holstein, and milks up to 3,500 head of cows. He has
been very active in Holstein export worldwide for many years. Dr. Ken Halbach, who
worked for a commercial ET company, now collects embryos on the farm. An embryologist,
Mark LaRue processed more than 5,000 embryos a year for the last 4-5 years. Two thirds
of that number are frozen for export marketing. Some are transfered to recipient cattle
and sold. A lot of embryos are being exported to Brazil, Mexico, and Europe.

The export market has decreased somewhat in the last several months, but presently
remains stable. Al stations continue to buy genetics from very elite, high index cows of
the breed (s). The decline in this market can be attributed to the flux in world milk markets,
quota uncertainties, and oversupply. The selection criteria for international buyers of frozen
embryos varies from country to country, but strong cow families, high countries, Holland
for example, concentrate on high production indexes and shorter generation time for genetic
advancement. They select mostly from virgin heifers sired by popular Al Bulls crossed
with™ hot "new bulls. This approach can be risky since the donor hasn't yet" proven ”
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herself, and the popularity of certain bulls often change from one proof to the next. Other
countries, such as Germany, temper this risk by selecting from strong cow families that
also have high index. They prefer to select from outstanding first and second calf donors
with classification scores and tangible production figures. Still other countries select for
production and type only, with little consideration for index. The price of frozen emgryos
depends on quality of the genetics it carries. Some can be sold up to $5,000 each, but the
majority are marketed between $100 and $2,000 each. The U. S. market is geared towards
: A) Bull production, and B) Live cattle sales. Live cattle is by far the biggest and healthiest
of all donor markets. This investment, however, represents a slower, but sound return. High
index, well known cow families with offspring sired by current popular Al Bulls are the
most marketable.

(4) At the Arizona Dairy, the entire herd of milking cows’ (5,000 head) annual average
milk production is a little over 10,000 Kg per year, the cows being milked 3 times a day.
Over 8,000 head of young stocks, bulls, and steers for beef will add up to about 14,000
head (all are Holstein cattle). This dairy farm is not unique because of its size, nor their
set up of producing electrical energy with manure by use of methane digesters. Their
uniqueness is the use of ET to improve milk production of the herd. They do not sell embryos
in the U. S,, they do not export embryos. Their goal is to get a genetic lift on their own
farm. The Arizona Dairy initiated the ET program in November of 1984. Cows from the
top 8% of the herd are being used as donors and the lower two thirds of the replacement
heifers serve as recipients.

According to Ross Tappan, an embryologist and assistant manager of the farm (his
father is the manager and co-owner of the dairy), the genetic lift was only 682 Kg above
herdmates in 1987 when the first ET heifer joined the milking herd. It became 900 Kg,
and then 1,500 Kg this year. These changes were due to the adaptation of a more strict
donor selection standard in recent years. Donor cows are selected on dollar index value.
In the first year, they flushed anything positive, then the minimum index was raised to
$50, then to $100, and today it is $140. They flush 35-40 cow a month during September
to June, and expect to transfer close to 2,000 embryos this year. June-August is simply
too hot in Arizona for donor cattle to give good results. Donor cows are flushed only once,
at about 55 days postcalving. Because of the large number of heifers coming into natural
heat everyday, they usually have plenty of recipients anytime and there is no need to
syschronize recipients. Usually they don't need to freeze embryos. Every vear, their ET
technique has made progress. For the 1991-92 year they are getting about 7 transferable
embryos per flush. With #1 emgryos, their pregnancy rate is 60-70%, now. Ross's records
indicates the cost of semenFSH, and everything added up to $157/ET heifer last year.
The income over feed cost gives ET a $200 advantage over herdmates per lactation at
$12 per 100 pounds for milk and $5.73 per 100 pound feed cost. Ross can sell high quality
ET bull calves to dairies around him for clean-up bulls, and of course, ET genetics are
passed on to the next geseration without any extra cost. He does not pay for technical
services on ET because he does most of this himself. Another low cost advantage in their
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ET application. Ross hopes when the sexing program becomes more efficient, it will give
him more control of the ET program. Within a few years, we'll find out what happens
to this cow herd.
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Current protein consumption derived from farm animals in Indonesia is still below the
national target of 5g/cap/day. Of more than 160 million people, only 30.1 million ( 18% )
consumed more than 4.5g animal protein, 131.01million (75% ) less than 4.5g daily, and
approximately 6.5 million (4% ) consumed no animal protein in their daily diet (National
Census, 1987). Compared with other ASEAN countries, Indonesia ranked the lowest in
the averge animal protein consumption (Table 1).

Efforts to improve the quality of human food by introducing milk was initiated about
5 decades ago. A national campaign through available channels has been carried out, with
the school children as the prime target. A motto : Four — healthy, Five — perfect, was
introduced to draw attention to the importance of milk as part of daily menu (Four : rice,
meat / egg, vegetable and fruit. Five ! milk).

Effort to fulfill the need of milk through the development of dairy husbandry was
started by the importation of 1000 heads of cattle from the Netherlands in the 1960s. Serious
attention was given in the 1970s by importing more than 106,000 cattle from Australia,
New Zealand, and the USA in the period of 1975~1988. Ratio of milk produced domestically
to the imported changed drastically from 1 :20 in the 1970s to 1: 1.2 in the last years
of the 1980s. The total population of dairy cattle nowadays is about 300,000 head ; 909%
are concentrated in the populous island of Java. Total milk production now reaches about
350,000 tons annually. Only very few cattle (8.9%) are in the hands of sizeable dairy farm
industries raising more than 100 cattle. The majority of catlle (91%) are raised by small
holders with not more than 10 cattle in their barns.

The increase of milk production nationally was made possible by simultaneous efforts,
L. e. improvement in farm management, including quality feeding, reproduction, reduction
of calf and cow mortality, suppression of diseases, and very importantly, importation of
new cattle. The last import of cattle was done in 1988, and new importation of dairy
cattle will not be granted by the government. Indirectly, production of milk is also
dependent on the price of milk in the market. The farmers who own only a very small
amount of land of 0.25~0.5 Ha per family, will be very selective, whether they will grow
forage for their cattle or grow a quick yielding agricultural crop, such as rice, fruits,
vegetables, or flowers. This will evidently lead to an instability in the existence of dairy
farms in a certain village. Table 2 depicts a decrease in number of cattle raised in a district
where a decrease in nmber of cattle raised in a district where a village cooperative unit
is very active in organizing farmers to produce milk. Due to the decrease in the cattle
population, the milk delivered to the milk processing plant has also declined sharply. Milk

* Professor and Dean.
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processed daily in the largest milk processing plant in East Java (Nestle Company) from
1984 through 1992, shows that sharp decrease i. e. from 247 tons in 1989 to 231 tons in
1991.

Herd Health Problems

1. Feeding. The biggest problem in dairy management in a village is inadequacy of quality
and quantity of feeding. The shortage of forage is always faced during the dry season.
Technology of preservation of forage is not always practiced, presumably because the
amount of the forage in excess does not warrant its preservation. Good quality feeding
plays the biggest role in the performance of animals. Instead of 4500~5400 kg milk
produced per lactation, as expected, the current average is only 2500~3500 kg.

No special attention has been paid to calf feeding and it causes slow growth and

weakness. Calf mortality reaches 15~20% before the weaning age. Colostrum and milk
is not always given sufficiently and the milk replacer is considered too expensive for the
small holders. Concentrates for calves are not available on the market.
2. Replacement. Calf raising needs very serious attention, since it will dictate the future
of dairy farms in a certain area. There is no calf producing business found in Indonesia
as in the other developing countries. Replacement needs special planning from the decision
malkers which is now still lacking. Table 3 shows the imbalance of population found in
a village cooperative unit, producing about 6~7 tons of milk daily.

Calves raised in the hands of inexperienced farmers receive only very little attention

in their feeding, sanitation, and the prevention of calf diseases. Calves are usually housed
in the same barn with the older animals. It is estimated that annual calf replacement
for the country reaches about 10,000 heads, a number impossible to be reached for the
time being. The future embryo plant in Cipelang, west Java, is aimed to produce good
high quality offspring to be raised by well established dairy farms.
3. Reproduction. Problems in reproduction management is consistently found elsewhere
throughout the country. Heifers reaching maturity for breeding vary widely, with
inconsistent body weight at the first breeding. Such thigs as calving interval of about 20
months, conception rate at first insemination of 329, rate of repeat breeders of 28%, with
service to conception ratio of 3~4, show the overall problem in reproduction. Low
efficiency caused by anestrus ranks the highest evidence on every farm. Metritis and other
organic diseases are associated with the daily sanitary condition of the farm.

Many farmers are still unable to identify the signs of heat of their animals. Even
when they recognize it, usually they do not report promptly to the inseminator. Many
inseminators work only one or two inseminations per day. Generally, in Java,
transportation is not considered a very serious problem. One inseminator is usually
employed in a cooperrative with 1000~1500 heads of cattle.

A close examination of the reproductive problems in a cooperative unit showed
hormonal hypofunction (50.89), persistent corpus luteum (209), cystic ovaries (7%), and
endometritis (119%). The retention of placenta reached 32.5%, mostly due to the poor
condition at calving time.
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4. Diseases. Usualy in a village with about 2000 cattle, 1 veterinarian, 2 paramedics,
and 1 inseminator are employed. Disease encountered in most village units show a
consistent profile. They consist of digestive problems (indigestion, diarrhea, helminthiasis,
malnutrition), mastitis (clinical and subclinical), reproductive problems (see above), skin
and lameness, and respiratory and metabolic diseases.

Though infectious diseases are found in dairy cattle, they are not as serious as those
in beef cattle. Anthrax, which broke out in 1990 in a large dairy complex in Central Java,
is now in full control. Foot and mouth disease, which broke out between 1983~1984 but
has never been reported since then was declared eradicated in 1990. Brucelloosis, which
is sporadically reported in dairy cattle, is considered a minor threat. Viral diseases (BVD,
IBR, MCF ) have not been reported. It is true that the viral diseases are found in Indonesia,
but they mostly affect drought cattle. Likewise, surra and hemorrhagic septicemia are
found almost epizootically in beef cattle. These findings, except for anthrax and
hemorrhagic septicemia in certain areas, lead to a policy in which almost no immunization
programme shall be carried out for dairy cattle.

5. Recording. Effort to generate and maintain a recording system on the farm level always
ends with failure. Imported cattle, which have been reported to possess a complete record
prior to importation, do not have a follow-up record. A simple recording system should
be developed, which farmers and field workers are able to fill out properly. This effort
needs rigorous training for all levels of personnel who are involved in the dairy cattle

bussiness.
Table 1. Protein Consumption in ASEAN Countries in 1987
(grams / cap / day )
No Country Meat Eg Milk Total
1 Brunei D. 10.74 2.93 P.m. 13.67
2 Indonesia 1.74 0.74 0.34 2.82
3z Malaysia 9.66 3.52 0.21 13.39
4. Philippine BT 1.33 0.06 6.56
5 Singapore 20.40 2.01 0.28 22.69
6, Thailand .. 7ML 015 .80
Japan 11.36 6.34 5.30 23.50

Source - Dir.

Gen Animal Husbandry, 1990

Table 2. Population of Cattle, Milk Production Batu Village Cooperative Unit
1985 ~ 1991
Year (h%:}rl:s I/n;?adyL;Ctlon No. cattle No. lactating cows
1985 176 3661 1758
1986 18.5 3854 1851
1987 17.5 4047 ‘1944
1988 19.8 4678 2474
1989 24.6 4563 2403
1990 18.6 4184 2057
1991 17.8 3654 2023

Source : Batu Village Cooperative Unit, 1992
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Table 3. Composition of Dairy Cattle DAU Village Cooperative Unit 1990

Total Population . 1454 (=100%)
Male calf ; 173 (= 12%)
Female calf : 214 (= 15%)
Heifer pregnant ; 180 (= 12%)
Heifer not pregnant : 91 (= 6%)
Cows ; 799 (= 55%)
Lactating : 611 (= 42%)
Lactating pregnant : 287 (= 20%)
Lactating not pregnant : 324 (= 22%)
Dry — pregnant : 169 (= 12%)
Dry — not pregnant : 20 (= 1%)

Source : DAU Village Cooperative Unit, 1991
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SUMMARY

Increasing reproductive rate by induced twinning offers large gains in efficiency of
production in beef breeding herds, provided the extra demands on nutrition and management
are met. Increasing twinning rate by genetic selection is a very slow process and current
embryo transfer techniques using either recovered or in witro prepared embryos are
expensive. Twin induction must be low cost to be economic for beef production in Australia.
We expect that the anti-inhibin vaccination procedure presently being developed to
stimulate a controlled increase in ovulation rate will be the most applicable method for
our conditions. To properly assess the profitability of twinning for our beef production
we need to examine the inputs required to achieve increased calf output. We have therefore
generated twin producing cows for these experiments using supplemental embryo transfers
while awaiting a successful outcome from the vaccination procedure. Results are reported
from two sites (Grafton and Hamilton) for the superovulation, embryo recovery and transfer
operations and subsequent rates of pregnancy and twinning, Data on emgryo survival are
reported for the Grafton site.

Superovulation and embryo recovery was carried out on a total of 443 donor cows
using several commercial preparations of superovulatory drugs. These were given as twice
daily injections over 4 days in declining dose regimes, as well as testing some experimental
schedules. The unadjusted mean responses for different drugs ranged from 6.7 to 10.9 corpora
luted palpated, with 2.0 to 7.4 usable embryos recovered per donor cow. However, when
data were examined using maximun likelihood analysis, the differences between treatments
were smaller than suggested by the raw data. Supplemental embryo transfers were given
to recipient cows 7 days after artificial insemination or natural mating. The proportions
of transferred cows that conceived or calved (total of 1180 transfers over 3years’ matings)
were 66 and 63% at the two sites, with 58 and 52% of the pregnant cows producing twing.
There was no significant difference in the success rates of fresh and frozen embryos, and
we found double transfers to be as successful as single transfers. We have monitored embryo
survival using ultrasound imaging at stages of approximately 30~35, 45~50, 70~80 and
90~100 days gestation and the levels of wastage observed at these stages are reported.
The failure of 20~30% of cows to become pregnant is due in part to a lack of fertilization,
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but largely to early embryo loss. Twin conception rates in pregnant cows of 50~60%
indicate considerable scope to improve embryo survival over the pregnancy recognition/
early implantation stages. The extent of embryo loss from 45 days to full term was quite
variable and we found that approximately 8% of single and 15% of twin bearing cows
suffered some wastage in this period. (The figure for single bearing cows may be as high
as 189%).

Efficiency of production in commercial beef herds can be substantially improved by
increasing reproductive rate, because of the high energy cost of maintenance of the breeding
. cow. We therefore aim to induce twin births in 30~50% of the herd to increase the output
of weaned calves. However, induction of twins must be low cost to achieve economic returns
for beef production in Australia, because of the low value of calves compared to other
countries. Considerable genetic progress in increasing ovulation rate has been achieved in
some herds but the rate of gain is slow due to the low heritability of around 0.06 (Gregory
et al., 1990). Genetic selection may be a worthwhile long term strategy, but increaing
twinning rate by stimulation of the ovary or by the use of embryo transfer techniques
provides more immediate gains in reproductive performasce (Piper and Bindos, 1990). We
expect that the anti - inhibin vaccination procedure presently being developed to stimulate
a controlled increase in ovulation rate (by its effect on Follicle Stimulating Hormone) will
be the most applicable method to increase reproductive rate in Australian beef herds.
Whatever method is chosen, the success of induced twinning will depend on adequate
nutrition and management through pregnancy and lactation. Some of these aspects are
discussed at this symposium (Hennessy and Wilkins, 1992). We have used conventional
embryo transfer techniques to supply twin bearing cows for nutrition and management
experiments, and this paper presnts results in relation to the recovery and transfer
operations and subsequent embryo survival.

Superovulation and embryo recovery

Superovulation and non - surgical embryo recovery was carried out on a total of 443
donor cows using several commercial preparations of superovulatory drugs. These were
given as twice daily injections over 4 days in declining dose regimes as recommended. Some
experimental regimes using fixed, rather than declining, doses were also tested. The work
was done at two sites using once - calved Hereford heifers at Grafton, New South Wales
(lat. 29°42’S) and non - parous Hereford heifers at Hamilton, Victoria (lat. 37°45’S). The
results are shown in Table 1.

The unadjusted mean responses for different drugs ranged from 6.7 to 10.9 corpora
hilea palpated, with 2.0 to 7.4 usable embryos recovered per donor cow. However, when
the Grafton data were examined, using maximum likelihood analysis, the adjusted means
for number of usable embryos were 4.0, 4.3, 5.2 and 2.7 for FSH - P, Folltropin - V, Embryos
and the experimental treaments respectively, indicating that the real differences between
successful treatments may not be very large.
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Table 1 Superovulation and embryo recovery data for cows flushed at two sites (unadjusted
mean responses per donor).

(Site) No. of Corpora Usable Degenerate  Unfertilized
Treatment® flushes lutea erbryos? embryos ova
(Grafton)

FSH - P 94 7.8 3.0 1.0 2.3
Folltropin - V 61 9.3 5.7 1.6 1.8
Embryo - S 16 9.3 7.4 1.6 2.4
Experimental 30 6.7 2.0 1.3 2.0
(Hamilton)

FSH - P 104 8.7 3.4 143 2.5
Folltropin - V 61 10.9 3.5 0.9 2.6
Embryo - S 40 9.0 4.0 1.2 2.5
Experimental 37 9.0 2.3 1.0 3.3

1. FSH - P (Heriot, Aust.) ; Folltropin - V (Vetrepharm, A/Asia) ; Enbryo - S (Embryo Plus,
Aust.); Experimental - drugs used with non - standard dosing scheduls ; 2. Embryos suitable for
transfer or freezing.

Embryo transfer

Embryos collected from the above recovery operations were used for supplementary
transfers which were given to recipient cows (parous - Hereford X Angus or Hereford X
Fresian) 7 days after artificial insemination or natural service. Supplemental embryos were
transferred either fresh on the same day of collection, chilled and transferred the next
day or thawed from frozen storage, collected some months previously. The cows’ ovaries
were palpated to determine the side of ovulation and suitability of the recipient for transfer
and the embryo was placed into uterine horn contralateral to the ovulation. There were
no significant differences in the success rates of freshly collected, chilled or frozen/thawed
emgryos. The proportions of transferred cows that calved or conceived (total of 1180
transfers over 3 years matings) were 66 and 63% at the Grafton and Harilton sites
respectively, with 58 and 52% of the pregnant cows producing twins. Thus there was
considerable wastage of transferred embryos despite successful recognition of pregnancy.

Previous reports on the survival of unilaterally situated embryos have shown conflicting
results (Sreenan and Diskin, 1989). We routinely transfer supplementary embryos to the
contralateral horn of previously inseminated cows to insure against any detrimental effects.
However, in a small experiment we compared the success of transferring two embryos
into the one horn ipsilateral to the ovulation, in cows not previously inseminated, with
the standard procedure. (Thus all cows had the potential to establish twin pregnancy). The
results, shown in Table 2, agree with the conclusion of Sreenan and Diskin (1989) that the
confinement of two embryos to one uterine horn did not depress pregnancy rate or early
embryo survival. (All cows maintained these embryos to 100 days but calving data are
not yet avilable). If two embryos can be deposited into the tract in a single operation,
without any decrease in success, then the procedure for double transfers is greatly simlified.
The results therefore suggested that the pregnancy and litter size rates of double transfer
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were no less than those of supplementary transfers. The relative costs of these procedures
may vary considerably ; thus the lower cost alternative can be chosen without compromising

results.
Table 2 Pregnancy and litter size rates for cows given single (supplementary) or
double embryo transfers.

No. of cows with 0, 1 or 2 Pregnancy

embryos at 45 days gestation rate Twins'
Treatment group 0 1 2 (%) (%)
Single transfer 7 7 11 72 61
Double transfer 9 9 18 75 67

! Proportion of cows with twins amongst those pregnant.

Embryo survival

We have collected data to describe the relative reproductive performance of twin and
single bearing cows within our production experiments. Cows were examined with
ultrasound imaging at approximately 30~35 days gestation to diagnose pregnancy and at
approximately 45~50, 70~80 and 90~100 days to observe litter size and thereby monitor
embryo survival. These results are summarised in Table 3.

Table 3 Patterns of embryo loss in single and twin bearing cows observed at Grafton over

3 years.
Litter Year Nos of  Propn.(%) lost Propn.(%) embryos lost*
size! mated cows® days 30 -45° 45 - 75 75 - 100 100 - term
Single 1989 60 5.0 1% 1.7
1990 62 4.8 0 3:8
1991 70 5.7 5.7 NA
All years 192 5.2 2.6 2.5
Twin 1989 69 22 5.8 5.1
1990 88 1.1 1 10.8
1991 112 0.4 1.8 NA
All years 269 1.1 2.8 8.3
All cows 1989 93 8.6
1990 157 3.2
1991 200 8.0
All years 450 6.4

! Litter size as determined at 45 days ; * Total cows diagnosed pregnant at 30 days or cows
diagnosed with singles or twins at 45 day ; ? Total loss of pregnancy (litter size unknown at
30 days) ; * Embryos lost as a proportion of those present at 45 days ; NA - calving data not
available : #6.5% lost days 38 - 49

The rate of loss of pregnancy between days 30 and 45 (6.4%) was similar to that reported
by Beal et al. (1992) of 6.5% from 25 to 45 days. Comparative rates of loss for single and
twin embryos showed a higher rate among singles between days 45 and 75, but more twins
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were lost from day 100 to term. There was large variation in rates of loss at different
stages of gestation between litter size and between years.

In addition to the loss of embryos observed from 30 days onwards, failure of 20 - 30%
of cows to become pregnant is largely due to early embryo loss, and partly to a lack of
fertilisation. Twin conception rates in pregnant cows of 50 - 60% indicate considerable
scope to improve embryo survival over the pregnancy recognition/early implantation
stages. The extent of embryo loss from 45 days to full term was quite variable and we
found that up to 8% of single (18% if the period 38~49 days is included), and 15% of twin
bearing cows suffered some wastage in this period.
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There are not many investigations of equine embryo transfer, but the procedures for
embryo recovery and transfer in horses are relatively simple. In our early experiments
with mares, 45% of embryos were recovered nonsurgically from the ipsilateral uterine horn
(Oguri & Tsutsumi, 1972). By changing the flushing to the whole uterus, the embryo recovery
rate was improved to 90%. Fifteen embryos were transferred to the uteri of fifteen recipient
mares, bypassing the cervix. Six mares (40%) conceived, and four delivered one foal each
(Oguri & Tsutsumi, 1974). Reciprocal interspecies transfer of embryos between horses and
donkeys has been successful (Allen & Rowson, 1972). Five of seven embryos were
successfully transferred nonsurgically through the cervix (Allen & Rowson, 1975).
Yamamoto et al. (1982) reported the first successful birth of a foal from a frozen embryo
stored at-196°C. Allen & Pashen (1984) reported the first production of identical twin foals
by a micromanipulation of early cleavage stage embryos.

1. SUPEROVULATION IN MARES

Induction of superovulation is one of the most important techniques in embryo transfer.
The first successful induction of multiple ovulations in mares was reported by Douglas
et al. (1974). Attempts to achieve multiple ovulation in mares have been successful only
with equine pituitary extracts (Woods & Ginther, 1982, Squires et al., 1986). A recent study
indicated that the application of FSH can increase the rate of double ovulation in treated
mares if the treatment is initiated on day 6 after ovulation (Sirois et al., 1992). At that
time, the follicle destined to ovulate during the next estrus period has not yet been decided.
Decision of the ovulating follicle does not occur until a follicle develops to 25mm in diameter
(Pierson & Ginther, 1990).

2. TUBAL TRANSPORT OF EQUINE EMBRYOS AND
EARLY EMBRYONIC DEVELOPMENT IN MARES

There are few reports on embryo transport and early development in the oviducts in
mares. Our observation made clear the outline of the transport of the developing oviductal
equine embryos. The situations of unfertilized eggs and other materials, which were initially
reported by van Niekerk & Gerneke (1966), (retained in the equine oviduct) were also
investigated.

Six Anglo-Arab mares were used. After the mating, rectal palpations were carried
out at intervals of fifteen minutes on the verge of an expected ovulation. The ovary in
which ovulation had recently occurred and the oviduct on the same side were removed
by surgery while some mares were slaughtered at the scheduled time after ovulation. The
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oviducts were opened longitudinally with eye scissors in physiological saline nuder a
dissecting microscope.
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Fig. 1. Locations of materials in 11 oviducts examined between 17 and 142 hours alter ovulation.

0, uterine end of the oviduct; 100, ovarian end of the oviduct; A, ampulla: 1, isthmus; —e, ampullary-
isthmic junction; ..ferlilized egg Or embryo; @,abnormal cleavage egg: @,rrcsh unl‘erlil_[.zed CER:
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Situations of recently ovulated eggs and other retained materials in 11 oviducts that
were examined from 17 to 142 hours after ovulation are summarized in Fig. 1, in which
a ratio is expressed in 100 units for the oviductal length. All of the materials in the oviductal
lumens were located in the ampulla, but nothing was found in the isthmus. After rapidly
descending into the latter half of the ampulla, the embryos remain there by 126 hours after
ovulation more than 109 hours and develop from the mono-cell to the morula stage. In
the light of the complete recovery of fresh eggs in 9 oviducts 17 to 126 hours after
ovulation, the absence of embryos in 131 and 142 hours oviducts strongly suggests that
those embryos had already entered the uterus. Embryos are rapidly transported through
the isthmus, and arrive at the uterus in the early blastocyst between 126 and 144 hours
after ovulation. A recent study indicated that oviductal transport time of the equine embryo
is from 130 to 142 hours after ovulation (Freeman el al, 1991). The equine oviduct has
a pyhsiological characteristic that differentiates embryos from unfertilized eggs, and then
passes the former and trapps the latter.
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3. EMBRYO RECOVERY

Uterine flushings were carried out for embryo recovery from donor mares 5 to 10 days
after ovulation. We used a modification of the three-way-valve-system apparatus for the
cow designed by Rowson & Dowling (1949). In the single-horn flushing, the flushing
apparatus was inserted into the uterine horn through the cervix on the side of the last
ovulation, until the balloon was lodged in the basal portion of the uterine horn by the
operator’s hand, through the rectal wall. Then the balloon was inflated with air to block
the entrance to the lumen. The procedure of the infusion and the recovery of the flushing
medium was repeated several times, with a total of 1,500 ml of fluid used. In the wholeuterus
flushing, the inflated balloon of the apparatus was placed just inside the internal os of
the cervix, in order to prevent the apparatus from slipping out as well as to block leakage
of the flushing medium. Infusion of the uterus was repeated two or three times during
each uterine irrigation, using a total of 1,500 ml of fluid.

A total of 217 nonsurgical uterine flushings were performed 5 to 10 days after ovulation.
While 28 embryos (44%) were obtained 6 to 10 days after ovulation in singlehorn flushing,
126 embryos (88%) were recovered in whole-uterus flushing (P <0.001). However, no embryo
was recovered 5 days after ovulation by flushing the whole uterus in 10 mares. On the
contrary, eight embryos (53%) were recovered 5 days after ovulation from 15 mares when
sham embryo transfer to the uterus had been performed through the cervix 1 or 2 days
before uterine flushing.

A higer recovery rate (126,144 ; 88%) was achieved in our study, similar to our
previously reported results (18,720 ; 90%) (Oguri & Tsutsumi, 1974). Such a high recovery
rate may be due to our method of full infusion of the entire uterus with a large quantity
of fluid, in contrast to the method of continuous flow with a smaller amount of fluid.

4. EMBRYO TRANSFER

Two nonsurgical embryo transfer methods were examined. In one method, an embryo
was transferred to the uterine horn of the recipient mare, bypassing the cervix. In the
other method, an embryo was deposited into the uterine horn through the cervix of the

Table 1. Results of nonsurgical transfer of equine embryos 6, 7 and 8days after
ovulation in donors

Synchrony between No. of No. of pregnant Conception
donor and recipient transfers recipients rate (%)
—=2 8 5 63
— 1'% 17 9 23
0 27 11 41
+ 1** 21 8 38
+2 6 0 0

* Recipient ovulated one day after the donor
** Recipient ovulated one day prior to the donor
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recipient mare. Eighteen embryos out of 40 (45%) transferred bypassing the cervix and
15 of 33 (459%) transferred through the cervix developed further after transfer.
Seventynine embryos were transferred nonsurgically to 79 recipient mares, of which 33
became pregnant (Table 1).

5. SYNCHRONIZATION OF OVULATION

The degree of synchronization between donor and recipient was a range of —2 days
to +1 day with no indication of the limitation on success due to this amount of a
synchronization on minus side (Table 1). In the surgical transfers of 257 equine embryos,
conception rates of 83%, 68%, 67%, 68%, 71%, 39%, 0% and 0% were obtained when the
degree of synchrony between donor and recipient mares was, —3, —2, —1, 0, +1, +2, +3
and +4 days respectively. (McKinnon, 1988). It is possible to synchronize the ovarian
cycles of all mares with the prostaglandin. Double injections of the prostaglandin, given
14 days apart to a group of randomly cycling mares, resulted in over 90% of the mares
displaying estrus by 6 days after the second injection (day 20) and about 75% of the mares
ovulating between days 20 and 24 (Palmer & Jousset, 1975).
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The diversity of living organisms has been created during evolution by genetic
mechanisms in combination with natural selective forces of the environment. More attention
has been forcussed on the regional and global levels of animal genetic resources in recent
years, in view of the increasing international shipment of livestock, semen and embryos.
Animal genetic resources are a part of the biodiversity of the planet to be protected, as
shown in the declaration of RIO Earth Summit 1992.

The large genetic variability within the few domestic animal species is being threatened
through breed substitution and crossbreeding, as a result of the increasing intensification
of animal production, with increasing pressure on farm land to supply the world’s growing
population with food. During the last fifty years the application of genetic principles,
combined with new knowledge on the physiology of reproduction, has revolutionized
animal - breeding practices. The advent of new knowledge of the molecular structure of
DNA and the location of genes on chromosomes is now making possible the future use
of genetic engineering and recombinant DNA technology in animal breeding.

The ultimate subject of animal genetic resources must be molecular level, as the gene
and chromosome homologies in different species have been already investigated (Stranzin-
ger, 1990). The application of genome analysis in animal breeding is now attempted by
analyzing the genome on every level of genetic expression (Geldermann and Ellendorff.
1990).

SHEEP GENETIC RESOURCES : Sheep population showed the highest growth rate of
the livestock resources in the world during the last half century. Especially the sheep
numbers of all the developing countries steadily increased as compared to that of all the
developed countries in these three decades. Sixty percent or more of the agricultural land
of the world is non - arable (FAO) and therefore is not capable of producing crops with
present technology and in the present forms of land use. The same land, however, permits
pastoral agriculture using the grazing animals to convert the natural vegetation into
products useful to man. The semiarid area is more suitable for the management of sheep,
goats and camels rather than for that of cattle. The driest area may be suitable for wild
game and economic exploiters of the environment. The most widely and uniformly
distributed the world are cattle and sheep. The flocking instinct of sheep may have made
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them easier for early humans to domesticate and control. In the past sheep were maintained
in the tropical, dry and mountainous regions of Africa and Asia mainly for the production
of meat. The first domesticated sheep were kept mainly as milking animals, as they still
are today in some parts of the world. After the arrival of the Romans on the British Isles
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over 2,000 years ago, Romano - British partnership seems to have succeeded in the
development of their pastoral skill and the breeding characteristics of their domestic
livestock.

It is likely that the process of selective breeding began after their domestication. It
is also likely that wool was used as the chief indicator or basis, to select breeding stock.
Fleeced sheep, which have evolved in the deserts, such as the fat - tail, are common in many
warm climates. Most of the sheep which have evolved in cold climates have a very high
level of fleece insulation - even on legs and faces. It aids heat conservation in cold weather,
but presents heat - loss problems in hot weather.

About 1,200 million sheep of nearly 1,000 different breeds are scattered around the
globe, with their big concentrations in Australia, USSR, China, New Zealand and India
(FAQ, 1990 and Mason, 1989). Continental sheep growth rate is the highest in Europe during
followed by the decade, Oceania, South America, Africa and Asia in this order. The highest
national sheep population growth rate during 1980 - 1990 is seen in Spain (60%), the United
Kingdom (30%), Italy (25%), Australia (23%) and India (209) in this order. In general, the
number of sheep tends to increase, but their rate of increase is not as high as that of human
population. If their contribution to mankind is to be maintained, they must be made more
productive through breeding or management.

However, only the hair - type sheep, such as the Tabasco ( Cuba and Mexico ), Barbados
Black - Belly or Burg ( Sudan ) sheep, may be observed in humid as well as arid sub - tropical
zones of the world. They exhibit high tolerance or possess natural resistance to internal
parasites (at the Univ. Farm, Ibaraki Univ. Japan).

KASHIWABARA Sheep Research Project was started in 1985 in order to exploit local
animal resources in the rural delelopment of Japan. The first target was Barbados
Blackbelly sheep (1985 - 86) and the second St. Croix sheep (1990 - 91). St. Croix sheep were
imported from the USA based on the US - Japan Co - Work ET Experiment Project (1990 -’
91). This long distance aerial transport (across the Pacific Ocean) of fertilized sheep ova
was successfully achieved thanks to the kind guidance of Dr. W. C. Foote, Prof. Emeritus,
Utah State Univ. USA on our International Project, the interest of Dr. T. Sawasaki,
Associate Prof. and many other staff members of Stock Farm, University of Tokyo, Japan.
Transporting from the USA to Japan took about thirty hours after recovery on December
4, 1990, at Utah State Univ. USA. On 28th April, 1991, two lambs (a male and a female)
of St. Croix were born by the implantation of fresh embryos in Stock Farm, University
of Tokyo. The St. Croix sheep produced in Japan showed steady growth under the routine
work of the Stock Farm, Univ. of Tokyo as seen in Fig. 5~ 7. and the female stock is
now also pregnant.

THE St. CROIX BREED : Based on the description of the St. Croix Sheep Breeders
Association. ( Int. sheep & Goat Ass. 1983 ). The St. Croix breed of sheep imported from
US Virgin Islands to Northern Utah in 1975 is unique among breeds in North America.
It has several characteristics which distinguish it from the others, such as appearance,
production capabilities, management flexibility, and adaptation, as follows : 1. The St. Croix
are hair sheep. They shed their winter coat of hair and fine downy fiber each spring. They
never need shearing. 2. They are all white, attractive sheep of moderate size. They are
gentle and easy to handle. Both sexes are hornless. The rams are active breeders and ewes
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Fig. 4 Barbados Blackbelly sheep imported from Taiwan

Fig. 6 St. Croix (Male and Female ) Stock Farm, University of Tokyo, lwama, Ibaraki-ken
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have good mothering abilities. 3. The main products are meal and skin. Lambs grow at
moderate rates to finich without excessive fat. 4. Both sexes of the St. Croix are sexually
precocious. The males reach puberty as early as four months and the females breed to lamb
at one year of age. 5. The breed is prolific. The average number of lambs born per ewe
at one year of age is approximately 1.5 and in the next years lambing is 2.0 or greater.
Ewes produce single, twin, and triplet lambs with occasional quadruplete but most of the
lambs are born as fwins. 6. The ewes have the ability to breed throughout most of the
year in latitudes away from the equator, and also the ability to rebreed within a few weeks
after lambing. So the St. Croix can conve- [ Body Growth of St.Croix SEp L

niently produce three lambings in two years ) g
with the increased prolificacy at each lamb-
ing, as mentioned above. 7. The St. Croix are
native to tropical conditions but have adapted
very well to the environment of many regions
of the USA and Mexico.
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Fig. 8 G - Banding of Hybrid ( Barbados Male x Shiba goat Female ) by Dr. Mori



84 Yamaguchi J. Vet.

tional movement of stocks and conservation of rare genotypes with the development of
animal biotechnology. Land (1982) suggests that, in most cases, embryo transfer would result
in 10% or less improvement of selection response. Nicholas & Smith (1983) estimate that
embryo transfer could be used to improve the rate of annual genetic chage by about 30
%, with much of the improvement due to

increasing the probability of obtaining sons of
ABNORMAL CHAOMOSOMES(35) in EMBRYOS (Taken fram KING 1980)

high performing cows. Sesie
First successful egg transfer of large B I

species was performed in sheep and goat, 1932 o —— i

(Warwick & Berry 1949). The long distance

export of sheep eggs was accomplished in " F—— »ok

1961. The ligated oviducts of live rabbits were taracal 2

sent from England (Cambridge) to South " CHANGES OF ABNORMAL CHROMOSOMESISS) IN EMSRYONIC STAGES

15

Africa. This method was extended to cattle
later. The first international shipment by car
also succeeded in deep frozen sheep embryos
by uisng liquid nitrogen (Willadsen & Tishner,
1978). The importation of genetic material in
the form of embryos is innately safer than the
importation of post - natal animals. Prof. Call
(Utah Univ. Team Leader) was concerned 3
with a transport equipment of embryo, as
sheep fresh embryo must be kept in a
container with a thermostat (38°C) for about ' \
thirty hours after embryo recovery. All = - e o
embryos recovered from St. Croix uterine

horn at 5~6 days of age and culture medium Fig. 9
is a phosphate buffered solution to which
antibiotics and 10—20% serum are added.
Embryo collection of St. Croix was carried

out on December 4, 1990 at the International Sheep & Goat Institute, Utah State Univ.
Logan, Utha, USA. Embryo transfer was performed on December 5, 1990, immediately after
it arrived by air at the Stock Farm, Univ. of Tokyo, Iwama, Ibaraki - ken, Japan from
the USA.

The Stock Farm, Univ. of Tokyo, is located about 70 km from International Airport,
Narita, Japan. The Univ. of Tokyo Team followed the instruction of Utah Univ. Team
on the technical procedure and ET oxperiments, especially synchronization of estrus
between the donors (St. Croix, USA) and recipients (Suffolk, Japan) including superovula-
tion.

Studies on embryo transfer have contributed to the improvement of fundamental
knowledge on control of ovulation, fertilization and embryonic development. The
application to commercial animal production is more related to increasing the scope for
genetic improvement, either by increasing selection differential or by facilitating rapid gene
migration, rather than to general reproductive performance. The goal of improving

A
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Changes of Abnormal Chromosomes
in Embryonic Stages ( calculated by
Kashiwabara from King's data 1990 )
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biological and economic efficiency of animal production (Dickerson, 1970) may be achieved
by crossing existing flocks with other breeds or strains which are already superior in
reproduction rate.

CYTOGENETICS : Cytogenetics is in the domain of animal biotechnology including
Al, ET, biochemical genetics and molecular genetics. Cytogenetics is really a crossbred
science. Many countries have adopted a policy whereby all imported breeding stock or
males at Al centers must be cytogenetically screened. Chromosome aberrations do affect
reproduction and production in livestock.

Every species of animal has its own karyotype, and karyotype seems to be something
that indicates animal genetic background. Chromosomal variations often lead to congenital
and metabolic diseases. The number and morphology of chromosomes are generally specific.
Cytogenetic evidence suggests that the caprids (sheep & goats) evolve from a common
ancestor with a 2n=60 karyotype. Although goats (Capra) retained the primitive 2n=60
karyotype, sheep(Ovis) underwent a sequential reduction in the number of chromosomes
by means of acrocentric translocation. The usual number of chromosomes for domestic
sheep (Ovis aries) is 54 (2n), although some breeds contain numbers varying from 52 ~
58. Wild sheep with 54 chromosomes have three pair of sub - metacentrics and 23 pairs
of acrocentric autosomes plus a pair of sex chromosomes ( female : two large acrocentric
X’s, and male : one large acrocentric X and small biarmed Y ). The metacentric have been
formed by the fusion of two acrocentric chromosomes which accounts for the decreased
chromosome number according to the Robertsonian theory. The cytogenetic investigations
Blackbelly & St Croix in our projects revealed the same figures of Corridale & Suffolk,
but not those of goats(Saanen & Shiba ).

Conception occurs from crosses of male sheep and female goats, but fetuses are lost
by the sixth or seventh week of gestation. The chromosome number in these hybrid fetuses
is 57 : the pair of sex chromosomes and 23 pair of acrocentric from goats, two each of
the acrocentric pair with one member of the metacentric from sheep to complete the total
chromatin material and arrangement. One live sheep - goat hybrid was born and it was
fertile ( Bunch et al, 1976 ). The homology between sheep metacentric and goat acrocentric
elements confirms a Robertsonian variation. The close homology in G - banding patterns
between these related species indicates that the banding patterns are evolutionarily
conservative and may be a useful guide in assessing interspecific relationships. The
chromosome analyses of Barbados sheep, Saanen goat and hybird ( Barbados male sheep
X Shiba female goat ) were tried by Banding techniques ( Mori et al 1989 ~ 91 ) : The longest
sheep metacentric is made up by centric of goat chromosomes 1 and 3. The second longest
sheep metacentric is made up from centric fusion of goat chromosome 2 and 8. The third
sheep metacentric is made up from centric fusion of goat chromosome 5 and 11.

The X chromosome of hair sheep ( Barbados ) can be identifified with a reasonable
degree of confidence in wool sheep ( Corriedale ), as it can be with G - banded chromosomes.
The Shiba goat females were bred to a Barbados sheep ram and hybrid embryos were
recovered at the 31st day of pregnancy by artificial abortion using PGF2. It relealed the
same results as those of Dr. Bunch : Total chromosome number is 57 - three metacentrics,
53 acrocentrics and a small Y chromosome. Banding methodology is useful for molecular
cytogenetics, as the differences of chromosomal DNA are distinguished by stain subdivision
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as follows : C - banding for highly repetitive DNA sequences ; Q - banding or G - banding
for A-T richregions ; R -banding for G - C rich regions ( Gustavsson, 1980 ).

Abnormal chromosomes in embryonic stages : Embryos with unbalanced karyotypes
were observed in many works, but almost no embryos with aneuploid karyotypes are
observed in Fig. 9 after days 20. However, spontaneously occurring aneuploid embryos at
days 2 ~ 4 seem to suggest early loss of aneuploid embryos. In sheep the wastage has been
estimated to be 20~30% of all fertilized ova ( Edey, 1969 ). In early embryos of the domestic
sheep, the incidence of chromosomal abnormalities is only about 6% (Long & Williams,
1982 ). Chromosome abnormalities responsible for embmyonic mortality fall into almost
the abnormality of gametogenesis. Aneuploidy involving the autosomal complement is rare
in sheep ( Bunch, 1978 ). Cytogenetics of embryonic development is a matter of biotechnology
in the future. In sheep, Robertsonian translocations seem to have no deleterious effect upon
fertility ( Bruere & Chapman, 1974 ).
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