e f\'
ZRBZHAHI ¢ 6372 (1972) JZS 3

T Bligfadym &2 L X5 (B, coli)
EALE R Z K

LU TR S W R

&k E)

A NEEA B ARG R b SRS DL BB A - BN MR (Gram negative) » 8F
B REYAE S o A G A LR R kS R LD W A R o

Bergey (19573 |, Ewing (1962) REBMIH 2R ~ RIER Lk » mIBAMKE (Family
Enterobacteriaceae) 47§ FEschericheae, Erwineae, Serrateae, Proteae il Salmonelleaes 73 ;
Ewing fiEdwards (1966) J4% .2 4753 6 1% » B Mep &Ml itk (Ischericheae) 73! K H3#%i5 Esche
richia % -

EHEHBERMEART 70 A1 DAY b I K B SR A8 B
218854 Buchner F7ifil » 1886E Lscherich fF#—4FEIHL » %S “Bacterium Coli
Commune o AR EFEFERAZRE D AEENRARR - BEHE - ME2EBE 0.4—0.7ux1
—4p) ~HEBET—F 0 HEOFRE - FiRE . BEMEZ §EHE S AESEE (Peritrich-
ous flagella)® o TFMCE I » DB ER A FEBE o LM BT » HREHYE] (Aniline
dyes) Bi—5tHyr WESBEMME R 2 R ©

WARBREHDELE  ARaREn « 7 ERREED » 1 20°0—40°C 2R 24/ NE5 T
He aMEARHE > TERNSHERE  FUREEE SRS - LEEEEE - SUELETE
Bigs o e ER RN RS o BEIASERT RN CO, B H; KHER o BB RP TR Indole o
Methyl red SRE 2 RIE o Voges—Proskaver FESZEEM: o« #ER Parr® &3 IMVIC
RIEFHE 7 KIGEE 5 Stuart 529 [l Griffin and Stuart” [FESHIE G RE A » 2 00 L 845 4

(Cellobiose) BEEEARTIE —FFIaYEG2E » BLOREVE S il A -

EE CEIEA) IBEAA » KBS EH M ARBE T W FMIEC 511 o A WAF 7 g
o B EET R TEEE  JIRRRERED o KB WE R AT VST B RITIRE o 4
MBS R R S MR R RS AR KRR ZEHN A (B. Complex) » BILY
BEREEDEIRIERT - R AR IRE YRS A RERT AR 2 BN 2 MESR Y » SEE
BEAR D EMITRRY KB IR A O S KT -

(AP AR PR B B (i TR 4 » 03 TR ACH B « f i B s WA K B R BT AE B [0 58
PEAGRERE" 5 WONT AR 2 L - JURhAl & LIS N Vaﬁﬂ“@ﬁ HAKMEHEREY
12— B LB QAR R A o 2 ) o R by BT o B LA T T e S S i
MBTHEI T AARTE -

S 37 BE R I EAR SR AU 1 T AR AL R O D L - ALY B LG 1 R, factor {jﬁ
AR s HIEA R G R B AL o SRR A AN D o ST — R
(IO FE AR e T 55 BEA IR 14 > Wb Lty b ~ AR qbib i i & 5 AR 2 B » PR 2 adah 5 fﬂ
mm T BT o A B B IE R A 4 o

vy B T B B
ean oo I O R AT AL DA BRI
Taiwan Prov. Res. Inst. Anim. llith. Exp. Rep. 9: 63—72 (1972)
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WA FHA Y 3

T faRAH
L gtpisdhsn (BLEEAD
BB E R A ERUBRRT T 2 T 7S B o BRTTRE S 0 - LIGSRE -
L H—7e@P AT A# 2 SPFEL45 -
2) ILfin B T BREE 25 BAT W2 B 1 HEEL8 W -
B A BEZFNTRERZAA 4N PEBA
2. gEaRIE L
L #5508t - 7] Mac Conkey agar plate (Difro) = DHL agar medium (Eiken) [
S BB TR 4 RS PR B M T A o
2) #im% (Hemolytic) FABEATH H.2 Blood agar £ Trypticase soy agar (BBL) A

1095 oAk = 1M HE <
3 BEEBEATRE T ¢ REL L %R S IO B, it 100°C—105°C i 5155 it
BEHi -

3.EBHIAIBEIR (Control E. coli Strain) @ (R3%R7 SLEHE & (o BT 5USE H S 15 -
I~ REBHE

LRHE 2 o BEaA B
D FEmiz 81040 - e E MRS - % IRREEGRE  SonEEBIERA - BREKER
i -

2) FLAZHE ¢ ¥ S EE R TR 1gm » BP. B. S. fER £ TR EE R 2 BIRILEIE
BiEREzH-

3 FEHEEE . EREEH A W Mac Conkey agar plate 2 DHL medium F s #
37°C THiggl8~24/iy o BMUERBECIRIBEER Y » BIRBMEMEILEE » WISHR S 8% %
s » DI U o

2R 2 A A
#FILEE Y Bailey % * Blair 24y Harrigan and me Cance® RIF/#HRMY SEREEE
#i#:fE Gram, Cytochrome oxidase, H,S, Indole, Motility, IPA, MR, VP, Malonate,
Simmons Citrate, Lysine decarboxylase, KCN, EMB, Phenylalanine deaminase,
Catalase, Litmus milk % Nitrate % & 4 /v SWENK B BEERERSAE & Hol o

3 AR
1) Ll Blood agar #ifnis4ER
2) MO BRI ZEkE Trypticase soy broth 18/ ik i i RS E 13—15gm 2§t

BhBERIHZ -

OB OR &

1. AR by K . o A
FLBR A B 2 0 B e 0 SRR A A O o I LABE R R o HIE (148D 3 MELH KRG (2 148k
B (24D 28k 8% (48D SF e (28D 28k MF (180 18- 2T (85D 8
Bl AT ) 18ER 5 JEREME KR 1 K 2 & i i Table—1 o
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Table—1. Colony number of E. coli isolated from various animals and human beings

N 1
Count Average number ‘

- | Count range ; Number of animals tested
(¥CFU) per gm

Animals }
: Pig ' 46101 245110030 101 14
Cattle 3.9 léﬁ 24—84x 108 z
Horse 3.1 .. 108 1.2 - 4.5 108 ' 4
Goat ‘ 6.4:0108 8.0—6.7 X 10 2
Sheep ' 1.0 107 ' 10.1:2108 | B
Rabbit ; 8.2:0107 2020108 —4.0 < 108 i 3
Human ‘ 5.0 <108 2.4:107-2.4.:10° 7

i : i
¥CFU : Colony [orming unit.

i Table 1. W LURRIRHGABIYZep o KIS 25 DI % - VAT A ML T~ 483
W > B BRFRGR o

2. % HEMY E. coli 2/LLiikRER
f Table 2. B4n: AZ E. coli #¥ Indole, MR, Citrate malonate FHES B — A
PMERE S TR AL E. coli #F7—Mkn/ Bl HoS: 5 (2) 8% (1) BA (1) Wi
KON AZEE » R (20 HACT) # EMB thiJ#% » T @l &BHE - @ VP, IPA,
Phenylalanine deaminase, Catalase, Nitrate S50 » & B EFE P> E coli 2R
B AR o AT RGRIB A A B E. coli Z/EALbEL » A 2 AR «

Table—2.  Biochemical characteristics of E. coli isolated from varicus

animals and human beings

sl : = ‘ po . @)
Test : la ! ‘ | = | =S = h+
NV 2 Y g gy =83 8 £ g
LETE 2o o 2. EE%., o5 =22 0E & E
e SET oz ¢ B =2 & 2.0 ZSEE PR
CElE=l= T L ElT BT oZasgl2 W EE R 2 A
o &alo E = T Es o 5
Animals IR % | = - 2
T I [ o - ) o | A C‘ A
® } { o i
Pig (14) 14 14 14j 14 0 0 1 4 0 0 11 2 4 0 14 1 13 14
i | : ) L i
- Cattle (2) | 22 4 2 00 0% o oo o1 0 9 0 2 0 2 2
| . ! ' i | :
Iorse (5) 5 5 5! 5 0 0 0 3% 0 C 4.0 5 0 5 L 4 3
i Goat (2) 2 02 2 2 0 0 0 2 ¢ 0 1 0 2| o 2 0 2 2
f Sheep (1) L1 ¥ 1 ¢ 6 0 1 6 o 1 1 1 0.1 0 1 1
. [ ’
| Rabbit {8) 8 & & 8 0 0 O 4 0 0 8 0 6 0 & 2 6 &

, HHuman (18) 8 1w e 1700 I L1361 141 1L o i 3 15 18

Control E.coli (1) © 1 1 1l 1 0 0 0 0 0 ¢ 1 1 1 6 1 0 1 1
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DA FEER Gram Jz Cytochrome oxidase R » ILERIDLRBE: RIEZ ikl -

ORI 2 B R PR o

@F 3 %KOH: -

@Motility o3z SIM R EKFTHZAREEEE » Ml SIM medium {FZR 2B L6 H R
M Hanging drop 2 @E#%% o

®EMB FEREDBIEL BB B -

®A : Acid, C : Coagulated

3. 488y E. coli ZHBIERH

t Table 3. #HMEMBEEANZABHE » B Glucose, Mannose, Maltose, Galactose,
Mannitol, Arabinose, Fructose WIS IEIRYSEEEEEE S, » ¥ Lactose, Sorbitol,

Xvlose. Rhamnose, Glycerose X4 W[EEE¥ o Sucrose, Raffinose, Salicin, Dulcitol BIsiH /Y

W LUK > BREE > (WDextrin > Adonitol A ZMERERERET) » Inositol AU AT HIEN - B
» MEABh P E PR E Y R I TTE S - S XS 8 IS MR heEMaE - 10

Lactose AR AH 2 8R4 TR7E » Xylose RIEBREBREE -

Table—3. Fermentation characteristics of E. coli isolated from various animals

and human beings

I K;n;li?n(;{ Pig(14) (Z(aétie . I'i(osrs)e ((}ga)t S?le;ap : R%gl))it : HL(uiréaiu %?1%?3
Reaction . N K | ;i L !W' ‘_ i ?—E i ‘—_ ' _

AGIA—AGA—AGA—AGA—AG A —AG A —AG A —AGH A

Sugar  __ noo Lot b b L e
Glucose 12! 25—! 2§—|~‘ 2 3!— 2|miu~ 1 ;ig} g —~‘ 7] 1--? i
Lactose ‘ 12! 2m‘ 2;——! 2! 3|—! 2 1 {J 8‘ - 16! ~ 2' 15 i
Mannose 122— 2—— 23— 2—— 1 —— g ——= 1T 1- L —|-
Sucrose Rt -—; 2 1— ¢ 1‘ 1o %‘\ 6% — 2; 4 212 T
Maltose 12 2— 2—?—1 2i 31—; 2-—‘-“-? 1, gig g l?’i 1...I 1| em
Sorbitol no— z—— 221 1—1 Lo g‘— 8 —— 16! LIy
Xylose 12 2— 2}—:“-! 2‘ 21 2= 1 - 8 _—i 12‘ 6— 1l |-
Dextrin — 212 1 1 _%\- 5 — 11 i 1 - i 4 4‘ — 117 —i1
Raffinose 626 —;—i 2 11_. 4 1H} i —— 4 2 2 3 sl2 1 -
Galactose 122 f 2 *— 21 3— 21¥;— li e 81 —— 17! 1 1 ==
Inositol S PR I RREE BEY N T
Salicin i28 -1 113 ——2 1] —— 2 24 § —12 k -1

Mannitol 122 274 23~ 2?—5—3 - 8 Y I T 1 -
Arabinose 122~ 2 23— 2—— 1 —- 8 ~}- 17 1— 1 —-
Dulcitol 2111 — L 1; 1}—-‘ 4 — 11— 1l — 7; g 1 8 1‘ —|—
Rhamnosc 482 20— 23 2o b8 - 9 72 - 1=
Glycerose 12 2—' 1 1‘;| _} 32 — 2 — —1 —} 711 13 s5— 1l —-
Fruetose 12 2—i 2——: 2‘ 3— 2—-—i 1 —i— si — 17 1u 1
Adonitol | 4i~i10‘ 1‘—2 1i mi 1‘ 4 1 1i — ——il - - 8 2 —iiSl - 1
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LM T E L
kA Acid
G . Gas

— : Negative reaction

4. HERZHRE AR

Table—4. Pathogenecity of E. coli izolated from varicus animals

——___ Kinds of animals’ : | iContrel
T . Pig Cattle | Horse | Goat ' Sheep | Rabbit | Human"" 1 | Remarks
Items T I i i i
| | _ | | i | |
Hemolytic 04 o2 o 02 0/1‘ o/8 0/18 0/ Egka)?d
O5mi| 13/14 22 45 1z 11 9 1118 L P

*Pathogenecity { i

O.lmli o4 02 15 02 oA ol 548 onl s, c.

| - H
*Recovery of E. coli } 13/13 272 5/51 1WA U VIRV R TV E. M. B
; | ; ;

# Pathogenecily BI/FBAT N2 BB » WILL GERTRAGR BN » LS A0 ) o
BRI Y RASIIEM TS L E. coli 2 broth WTRecs 2 /MR NN ¢ RN STRRZ %
GRIKEMB o (¢ 37°CHE 18~24 | Wik BlAsL o

HiTable—d. {330 : A7 B2 E. coli B ITMa k- (Ml A BUEH &5 RH 2 1 4 8 0.5ml
ZHEREEHATRIS NN > B 0.Im] RPN  B%EAR - 280Id
FCRRAR AR o MERI R R KR i » [SEVTDUREREE S T coli HRMERZ D ARAERE
o

¥ %

Ak EEBHRYETRE  HURBAKBREZHE - FEEHAR  thBEAEBLaR
 NEBERRE - B HAMASKBHEE - AEEH] AR EBEESL  HAlEETS
MPRRTES TR TTHERS RS E S AW - iARABEBS (Tablel.) @ A2 #MEHE. coli
Colony BU#IE 5.0<10%/gm» FREMA %2 FIRABSWT 28 © % Burronghs 2 o5
FAEER - MR RETI A (BHSP) SARRL » HIEN (BY) RUAGIEL  RTESAR
B ol MEEESMIGENE SR  HAEE DT R EML S Colony # » RERE
I BT AR B o TEIR A RRATE  KBHZ MBS SRS ARZ |
BREF-ME-LE -4 BSEEUESMERRER -

R KB 52 58 » Coli—aerogenes Subcommittee 7 194%E 124 Indole REEZ TR ' ES A
Type 1& Type I, 19565 Subcommittee ¥ Type | B LEEE (44°C) RKEE - T
HHEERBType I o A RMEBIMIEZ FHE» 98 Type I, I Y - HHKRARSEAGE
BB RSB Typel » MEAE B Type 11, » BlbanblB8h 51Tz » ol LIOIER & M8
#HEDPZ E. coli BF Type 11 FHEHIE » XEEREHLFE - '

— 8 & > KB BEAE Peptone iron agar Wi 7EE4: HoS™ ™ » (A 3 5 FURayF T Bl fI g
IS ZIBERE™ ; WHEMASEED > EESHELH —S LS B % (FH SIM medium
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BRI TR | E. coli WHEREL HLS, {13 L H AR DAYEER A (— BT Positive or
negative WRHW%LEF)  BUE E. coli ¥l HS, (UL HS L i) » LA # RERy
TR B - @ EWRT R E. coli REEL LS T - S

3 Bergey 2 ¥idh 1 KBEEH Litmus milk 2 RESIIESLBERE  ®EEE®ERE (
Coagulated) » MEGLAEY oS HBUR » HAORITBLH0R 5 BN AL E ML (Peptonization)
o PR AS R FEF UBEBMHEAREEHZE)  hRRET (Table. 2.) 85 E. colit}
AT (R H A E S B A BEZ IS IR Bergey 2 W4 ARG 4 RITF O ! EEAHIES ]
BEZ TR » B3R IR A 5 A s -

HEALAYR G » RS BAY L. coli MR 4", VPr--", Malonate*—"", Simmons Citrate®
-~ KON =", EMB “+", {i# Table. 2. £ {istigfid ¢ Human B2 E. coli 1
MR, Simmons citrate, Malonate ¥ 1B (k45 46 » # KCN e Pig(2), Sheep(1), Human (1)
HIEEF ; S Rabbit (2), Human(7) ¢ EMBARSER 5% » T4 & B o mEbilan « FIAE AL
PEARBREN] E. colily » A AHE T > RiT#R 1 > 268 Test ZRESHEE T RIS o

A < 0 L. coli ¥ Glucose, Fructose, Mannose, Galactose, Lactose, Maltose, Arabinose
Sorbitol, Xylose, Rhamnose, Glycerose & Mannitol %[ #E/: Acid and gas (Table—3) - %
Sucrose, Raffinose, Salicin, Dulcitol & Glycerol AR —/i:@R#8E » £ L) Sucrose & Salicin #75
g;&ls,zs) o . .

{14E Zinsser Microbiology (1972) % % Sucrose TRRFEM TS E. coli Var. Communis,
P AR BA B P AT LEAE B PR TRFE AT (R SRR R 11014 0 A (J2718) 10 ¥ (1,720 4% (2,7 9
Dol (4.75) 2K (28) B#EE (0,71) ¢ R2¥ Sucrose Bl ¥ 13 E. coli Var.
Communior fEAABEEED4, /14> A(6.718) RR(6 /8) IIE (1.72) 14 (02
D iE (LD B (L5) RSB T REEEEE S8 A0 T Sucrose
MR Bibs  BRRR ML  HBRTBEAE WEBB 52— 5 fiRBRRE 2 ikk Ales % -

&2 E. coli #§t Dextrin % Adomitol BHEH L8 HiE AR H » 1 Inositol H5:
MEEREEE ) 0 I Bergy WG o

—BEH K E. coli HBHBR AR  WEBEMES (Catalase) A7 Vit B. Complex »
PAS S BREYRE Tl E. coli Jiah MIERMENE S M BEAMME (Fibrinolytic substance)
» 7= Blood agar plates BESWEEA Bk R (Hemolytic)® , flli##: Fibrinolytic substance
EERMEARGSEREN LS E coli ELY - HEEL E. coli BLIR LG B P o o HLB
R EABREE - '

B S BB RIEAY A » 50T 58 R B E » 1T R I S SN 6 0 Ty
RHERG GBI L8 WO eSS MR B ST {3 e S 7 EE
Ay o

L E. coli ZI8RY 4 S b BEWIF M B2 #0188 5 0.5ml 2 REEL) (LP) RI18
AR 1 0. Iml 2@ Fikg) (S.C) RHEABUSIE (Table—4) o wjis Wi BERAE A
ABIMEGE (WA EL2 B - NhEZel (Tabie—4) » LIRS B2 M A FTEERE
K. coli Kiafidr e

Al E. coli RMEZ 15 » Zinsser Microbiology 32#(% @ K&K -« ®THARLE®
E. coli ZWN@RATRTEY - ERTHEERDYEFT P IMWFE2 E coll KSRERSRLERE
18y BHBUR I RAGER » & 018 L8 R BESHEER 0200 o fimar s T e A8
HREE > BAFEREED AR A » Bk E\ILRA > S8 AT AL, S LaBH o

fﬁﬁ‘ééﬁ&fﬁﬁ;%ﬁﬁﬂz%i{ﬁﬁﬁﬁ%%Wfﬁﬁiﬁ’iﬂ%@%ﬁ@ﬁ * ARRMELREARE
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B RERRREESEIUEEE A BN o G RAEYRE? RREFRNE RSER
NRRRE - ikt HARERORE?

HNE—ARRE » A SR EMLIE DTS » (AR ES ¢ K YE 2 Penicillin
& Tetracycline BEH IEHAMAIHE » (B HHBIH RS FROBEE LAY <

B EBFI LT E BB E L B AR R & TRy - (i R BRI A& R )
ERARDYEL T HASBENRT it d 2 BREMR - -FERENShyESEss A8
N BB RN A EREAEE - BRI -ERE > HEOABRERZRERE AR
RYVER 28 » HIBAFETERRN: » (B RE RN 2 65 » S AH e ER
AT (Resistance factor) o 2 factor "EEFIBMBAREEESE 2@ RETEAHES
EEY > REREREAE2@ETEAARY REEEREREEMDPZ R factor > AIRAR
2B ANEEE B e R AR e -

BRI AR » AR ARE R » A SRBES FELDELBL MAE#ZE
FHERE (HR) EBERN LY MRS  RFESHEERERA E. coli 2FERBIL
HR. factor ZEEREES > EHE-HLZRH -

& -

M (14) 4 (2) B (4) ~dife (2) 8% (1) ~FR (8) J EA (7)) TR
BRBMILEEN L. coli 2& > Lk - MEESEEBY » FBERNT

LARBYER TR HEERKRREZBA ST -8 b A Enhe s » SAE
Sy B2 E. coli %> (4.6:10%/gm) AKRZ (5.0x10°/gm)» F& ~ (8.2:¢107/gm)
S H#RE S (1.0x107/gm) - U (6.4><10‘5/gm) s B2 (3.910%/gm) - B (3.1<10%/gm) SR
R -

2. AR 2B AL TR AR (B A BEA E. coli 2RI KIER (it ik #A:
WEBRTE) > H Type K& @i Type [ M AH —#BType 1o

SERGEARIE » & IMVIC RERXME - (HEHN MR, H.S, Malonate, Simmons
citrate, KCN, EMB %R RAE G| E 24 o (FEBTable 2) o

4. LIMERERE HIMIE 5 » Q0% ~ 4 -~ R AL E. coli var. Communis [##k#%4 @ TRKRBFED
LA E. coli var, Communior 54 ; WilE A& RIB (5 H0BK 1S - IR S B EE . SEEYHE
Z E. coli BRE#RETIKIREHAR) ; Hf Lactose BJAHFIZATETE 5 Sucrose DR R VFE¥ 2 ML I8:
& ; Xylose WEFBEE (Table—3) -

S HARBURRERBRR » MR EIEEY E. coli ¥ Blood agar ¥ /A it BE 5 (1L
o mBl BEAR - 851k 0.5m] 2Bk L (182 Typticasc soy broth Hi#i)
RHARZARYE > WHE 0.1 ml, ZETES -« UH 6 BkZAaB KD « Bt Ak 258 E.
coli B AR L E R » MRBRNERB L 229 E -

B o#
FRBZET  AREMEREHEERABAETRT L2 REREY » B E S 2 -
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Biochemical Properties of E. Coli Isolated from
Different Healthy Animals’ Feces

*M.F. Lin ; **D. F. Lin ; **C. Chen ; and **T. C. Lin

(Taiwan Provincial Research Institute for Animal Health)

Summary

Examinations on E. coli strains isolated from feces of swine(14d head), cattle (2, horses
(4), goats (2), sheep (1), domestic rabbits (8), and human heings (7) have heen performed
and their bacterial number, biochemical properties and pathogenic characiers were comparatively
observed. The results obtained are summarized as follows :

1. The number of K. coli existed in bowels depends upon animal species. The howels of
omnivorous animals revealed more number of L. coli, but less in that of herbivorous
animals. The order of E. coli content was swine (4.6>:10/gm), human heing (5.0 10
/gm), domestic rabbit (8.2:<107/gm), sheep (1.0:107/gm), goat (6.4::10%em), cattle

(3.9:x108/gm), then horse (3.1:10°%/gm).

2. Almost each strain of . coli {rom various animals (including human being) had common
biochemical properties (no study on the serotypes). They were mostly tvpe 1 with one
exception of type 2 in one of the human strains isolated.

3. Biochemical reaction was based upon IMVIC and other tests, There were exceptions to M
R, H,S, Malonate, Simmons citrate, KCN, EBM tests among some strains isolated (Table
2.

4. Based upon {ermentation test, [%, coli var Communis was mostly found in swine, cattle,
horse, and human being and L. coli var Communior in sheep and domestic rtabbit. But
hoth strains were equally found in goats. All strains from feces had fermentation abilities
to most sugars. But to lactose, there was an exception in human strains. Stronger ability
to sucrose fermentation was found in domesiic rabbit and sheep strains and xylose
fermentation negative was ever found in horse strain. (Table 3).

5. All strains cultured in blood agar medium did not produce hemotlysis, but 41 out of 50
strains could kill mice when 0.5 ml. of 18 hour—bhroth—culture was intraperitoneally
injected. And when 0.1 ml. of such broth was stlcutaneously injected, 6 sirains could
kill mice, too. From the above data, most strains were pathogenic to mice, hut showed

different virulence.

*School of Pharmacy, Kaohsiung Medical College.

**Taiwan Provincial Research Institute for Animal Iealth.



