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AT EMAE NS %Y B HERIRE > QEBE RS RN - 101 £, 1M HNT14
99 £ (98.0% ) 25 Btk » P RIR B Rk SR ML B ( 65.3 % ) MIE TS o BURE R bk
FEE M55 B A A R VK R B4 R o TEVRRB IS B > RIE BRI » 588 1.2 Wl ik

A TR 2 OS2 0 ] 0 » G VY ok B Al 3 O B0 PG 1 k2 A ) BV SR ST AR L o B
BRUEMRNEY S ELENER—3  BHEX2TBY > ARBERZEL TSRS ~ '1GHRA
B Hh bk AR BGRIGE D > ME&GHKIE > A& @K 2 esculin 5 REEDRRI G o

NaR 2 TR R B R B Rk DA R 2 RIE Z AR o 'EMTE TC ~ SME CM& 454 » % B K
ARRREZ YN » (A EMK PC it BB - 2 MEBE AEHA R (PC, EM, SM, M &
TC) & —ME Ll EEARTE > SR EBIREE 1% ( 0.5% >’§mmﬁ15ﬁ(75 %) » =M
th 86 # ( 43.0 % ) > MAMItE: 87 ¥k (43.5% ) RAMMME 114 ( 5.5%

KRR BELSRIEE BN I BEE 208 (18.3% ) » B B 23 # ( 21 1% ) 8 1
B220(20.2%) »BIVAEEI0OH.(9.2% ) REBVEE34 8 (31.2% ) o FIRBRKES IE/|:
HEEWWER 2SS DA ( 100.0%) -

LA DNase ( 56.9% ) XM FAMBIES BT, T X LB ( 59.6 % ) S LAt » Heh oy
W RERRIR M » M H 2N A AL R — BB LA > SRR B AR A |- RS
U BRI I B o WA nitrovin R quindoxin A K2 A RILHER > 1T AN 210 1

# O

BEAH BBBEEFREE > LI KHBAIRE > BTN EER MR 2BZHN > Bk
R RARER > M1 BHK (penicillin) 5 & VU] K (chlortetracycline) » JSPYES 4 (oxy-
telr:\xcycline) > RLARB K (erythromycin) » 1 JER B ] (Bacitracin) > SR E (Streptomycin) > [+
# (oleandomycin) » Hff MK (Streptomycin) XARBK (Tylosin) 4 2 o gy GEMIHIA; . K
MRBMED AR MEEFED Y2 BN > WORS ZIRBRIEI 2K EHS o (UEME IR M
Yt > LI KMERYERE @ > WRATTRBUOMEIT » SEBHUAF > B MIKORI 81
ZAK > EIINT ACEHRTE b 2 PR 1R Tt o i fEFR L2 nitrovin K quindoxin 5 40 £ k7]
Bl e > M BB TR6E M > QLR VAR AN B K Bz HI B o

HHREACDRTY Z RN RE A RIR I > B IR 206 M AU BOHURG SRS ik o Bt JLA: By Bl IR T 4
SRS NLLERRS » VRBRARBH A RICEM, S REG A > THEHTAER L2 RERNMEY 2w

o
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¥R &
W AXBEHAzEERAMEN2MHEPH A% » REEK2~2.5 kg > IR AE AR Dk fid
# (PHERTERDBERAA ) o MEMRCHENAWRE > ¥ kg & erythromycin 500mg, strep-

temycin 1000mg J% tetracycline 5000mg 4 s 7*HEL] OTCV-antigerm( ILian HwaBld8 ) ¥R JIAEDF

SR 2 T B A BRER » 'BEfF kg & oxytetracycline HCL 55 gm, Benzethonium chloride 55/gm,
thiamin HCI 3000 mg, riboflavin 5000 mg, Vitamin - A = Fi# 1U, Vitamin-D3— B &) U}
Vitamin-B12 1000mcg.

S LR MR T A AW KM . » REAA R B W2 HLMT > 3R HIAN
CIBABRYE > BN 7.5% NaCl 2 heart-infusion (HI) broth (Difco)  » §& 24 /] \NiF 2 HHafitE > 1)
mannitol salt agar (Difco) £3B2 > (KE§ KRB RBERE SRR TTSER K » I RGMEEE > DU IMIGH
B R EEFRS o RS 109K 2EBREE X 91 HRDBEE 5k < B8 FUK o

£y RZAE : KR—BZHEMAERE © o '

BERRZMERS : PRI Z o KRN RAHLLERE (Minimal Inhibitory Concentra-
tion, MIC) Z'mcg/ml B u/ml HFERZ o Mifil it FAEH penicillin (PC, B4 REE ) »
streptomycin (SM, BYABEE ) » chloramphenicol ( CM,th{LE& ) s oxytetracycline ( TC,HfiEH%EY 4%
) KX erythromycin (EM, P5HHIZE ) & .

S

FATR 2 R (F— ) : B 101 EAM NPT T b 99 % ( 98 % ) MGG R IR 2006
PESyMERR o Hh 33 % (32.7 % ) RBIEWANKZ F4: > 66 % (65.3% ) AWK 25
Kk LWBRKPREAEKR12% (11.9% ) > FIBHK36 % ( 35.6 % ) X3 GHRFIRAA1:K
12%# (11.9%) -5 6% (6.0% ) EBRBIAI KGRI -

L 38 Sk 7 ] A0 R/ (R B A DR ST 2 B 7K o T L LA B0 AE R HFPE o 7T 2R AL
A B (pellicle) AR JARGHE B 2 R o MR 2L » A LUK 5.2 BB -

Table 1. Isolation Rate of Staphylococci from the Contents of Chicken
Intestines, in term of Their Colony Shape and Pigment Production.

Characters* No. of (;c):sitive** No. of isolated strains
S 33 (32.7) : 34
S +R (W) 36 (35.6) S: 45, R: 38.
S + R (Y) 12 (11.9) S: 14, R: 16.
R (W) 4 (4.0) 6
R (Y) 1(1.0) : 2
S +R (W) + R (Y) 12 (11.9) S: 16,R(W): 12, R(Y): 15.
R (W) + R (Y) 1(1.0) R: 1, R (Y): 1.
Total numbers 99 (98.0) 200

*¥S=Smooth colony, R=Rough colony with secondary growth.
W=White pigment, Y=Yellow pigment.

*¥Number of Chicken from which Staphylococci have been isolated..
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HE@HEIR (%) 1 2008k AT bk 2 iR B AR KA TE bR > Y6 BY f 2 MRS E A 2 16
PR — R OB ] A 1 W 2 A W B P A R 26 3R o SUrh bk ( 79.8% ) BRI (G4 (20.2%
) o % mannitol ;2% 1k ( 85.3 % ) » protease Z@EH: ( 70.6 % ) > esculin R (59.3%) »
_phenolphthalein-phosphatase (PP ; 56.0 % )X gelatinase ZEEH: (55.0% ) % HBKN2BIER
s EHERREMRES 62 # ( 56.9 % ) KEBMKME (DNase) BB L o K1) 4 ¥k @153
(37.6%) BREML ( 37.6% ) R&LIL o MBS PRI 226 Wt RAR T — B0 > BRAAM R G
Al MM A Ay 4 A R 22 KB RRB HE IE > A1 DNase, P.P., mannitol fermenting enzyme, pro-
tease, esculin hydrolysis &gelatinase%’fm@ﬂtﬁ‘%mq@ﬂfﬁkoap;ulnsé, egg-yolk factor, lysozyme,
lipase R starch hydrolysis 5 o MRS BBR Pkl k1) $UF &6/ TG 2 88 (96.7 % ) o B
B R2EAX TR KB > FIa# 57 # ( 62.6 % ) 2B AMMMEIT (nitrate reduction)
ZBES > MH ARG > AEEKE esculin 257 MAES) K 95/ 81 (0 Fk o

Table 2. Biological Characteristics of Staphylococci

Biological Characteristics Number of pogliie® stcaus
Smooth colony (%) Rough colony (%)
Coagulase 0 -0
DNase 62 (56.9) 91 (100.0)*
Egg-yolk factor 0 0
Lysozyme 9 (8.3) 0
Phenolphthalein-phosphatase 61 (56.0 91 (100.0)
Mannitol salt agar 93 (85.3) 91 (100.0)
Protease 77 (70.6) 91 (100.0)
Lipase 48 (44.0) 0
Nitrate reduction 0 57 (62.6)
Hydrolysis:
Starch (potato) 0 0
Esculin 65 (59.3) 91 (100.0)
Gelatine 60 (55.0) 91 (100.0)
V.P. 0 ]
Pigmentation
Yellow 22 (20.2) 34 (37.4)
White 87 (79.8) 57 (62.6)
Litmus milk:
Acid production 41 (37.6) 0
Acid clot 41 (37.6) 88 (96.7)
peptonization 18 (16.5) 3 (3.3)
Alkaline production 9 (8.3) 0
No of strains tested 109 91

*Very weakly reaction.
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KA EZRE (XS ) @ TR REEU B8 SRS A K2 SO SR > SO TC
» SM% CM %8847 I » 5 B B AP AL 5 I 2 B it v » (LE MK P C Z i ki) o L%
i U BB AL 2R ( R ) » 2B A A R — Ml L&A A R R o S D FMI P
EEEERE LK (0.9%) 5 BMEMEE 15 % (7.5% ) > HPEMB 7K (6.4 % ) RABER
8HE( 8.8% ) ; SMIiittE 86 ¥k ( 43.0 % ) » HrhXHA 31 Bk ( 28.4 % ) BORIEER 55 #
( 60.4%) ; PAMIEtE 87 Bk ( 43.5% ) » HrpXwE 59 #k ( 54.1% ) RHBER 28 # ( 30.8

% ) REMIMEEEERN 114 10.1%)

Table 3. Antibiotics Sensitivity of Staphylococci

Anitdo No. of Minimal inhibitory concentration (%)%
biotics Strains strains
tested 100 > 50 25 |12.5 6.3 3.1 L1.6
TC S** 109 105 (96.3) 1(0.9)|2(1.8){ 1(0.9)
R 91 84 (92.3) 1(1.1) ]| 6 (6.6)
S 109 82 (75.2) | 9(8.1) {4 (3.6) | 3 (2.7)| 1 (0.9) 10 (9.2)
SM
R 91 80 (87.9) | 2 (2.2) 4 (4.4) 5 (5.5)
- s 109 109 (100)
R 91 91 (100)
Yy S 109 50 (55. 1) 2(1.8)2(1.8)|2(1.8) 53 (48.6)
91 14 (15.4) 77 (84.6)
. 109 21 (19.3)[3 (1.8) | 1 (0.9) | 5 (4.6) | 1 (o.A9) 2(1.8) 76 (69.7)
91 15 (16.5) 1(1.1) | 16 (17.6)| 59 (64.8)

*PC: u/ml, others mcg/ml.

*% S: Smooth colony, R: Rough colony.
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Table 4. The Drug Resistance Patterns of Staphylococci

No. of . "
Type e Smigie (%) Dou;ie (%) | Triple (%) |Quadruple (%) |5-drug resist- Total
tosted 3% 4% ance (%)* | numbers(%)
Smooth 109 1 (0.9) 7 (6.4) 31 (28.4) | 59 (54.1) 11 (10.1) 109 (100.0)
Rough 91 0 8 (8.8) 55 (60.4) | 28 (30.8) 0 91 (100.0)
Total 200 1 (0.5) 15 (7.5) 86 (43.0) | 87 (43.5) 11 (5.5) 200 (100.0)

*1. CM: 1 strain (0.5%)

. TC, CM: 15 strains (7.5.5)

. SM, TC; CM: 82 strains (41.0%); TC, CM, EM: 4 strains (2.0%)

. PC, SM, TC, CM: 34 strains (17.0%); SM, TC, CM, EM: 53 struins (26.5%)
. PC, SM, TC, CM, EM: 11 strains (5.5%)

A " V)

B 2R 1 43 RS 1 B M O IR BB BRGR 0 R AT LB B B RIS I DI B (R A
) s EehEIER B ES 1 86 20k ( 18.3% ) > S I 23 Fk ( 21.1% ) » IR 22 4 C
 90.2%) S MIVEEI0#( 9.2% ) RESVEE34 1k ( 31.2% ) o HUEBRKZRE I AMIEEZ
 EAREHIEE—B > B R WL B2 5 I1 A o ARBRRI AR 0 BBML, IR T
PR EL i ML O BAR B » ACHE ABPR 11 2 X HERY 65 #K ( 59.6 % ) BORIBE B R 91 # ( 100.0 %
) » RUPEBE R B2 Bk » 3L5Y REASARARYE 1 o

Table 5. Incidence of the Isolated Strains with Caseinolytic Activity

on 2% Skim Milk HI Agar.

Type Smooth strains (%) Rough strains (%)
1 20 (18.3) 0

i 23 (21.1) 91 (100.0)

111 22 (20.2) 0

v 10 (9.2) 0

\% 34 (31.2) 0

Total 109 91
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S R A B AT 2 ) R > KBRS ( 65.3 % ) IEMIETTH > M ILUEMAE AR
OB R NG 2 B > HRE B B ER ( 6.0% ) o ILFERIR SRR B8 AL S A N ) W b
A R 2 B > AR R B (R A0 65 A BT I o (RURI LAt i) Wy A D 53 Bl 2 R LRGBS AK 2 57 BiEARS
L > LR E) 42 78 00 0 () 25 166 145 FLAT AT OB AR C &R ) > BR A L AL B) .2 RURERRYE R
DI Ay B B > IS 32 b 74 (21.9 %) o (BT 26 1 4 (3.8 % ) K rat (Long
evan strain) 44 #rh 14 ( 2.3% ) BEPRIHERRSL bk 2 53 B o (11,2 BBk & BOSOUD i 1R DG B
R B RRBEARTIH D HS - USRS EZIN¥E (14 %) B C 28 1£) HIRAT A&
Rtk o B o

Table 6. The positive rates of Rough Mutants in the Strains Isolated

from the Contents of Intestines of Various Animals.

Aminalrs Chick Rabbit Pigeon Rat Goat Horse
bt 101 32 26 44 14 28
numbers
Rough colony 66 7 1 1 0 0
‘“t;‘)ed No. | (65.3) | (21.9) | (3.8) | (2.3)
(]

HiATRER B 2R B 5 e BEEE] A2 PE 2 A1 > [ DNase (2 BE AL A 8RR B 2 SR U PEIRES -, [k
E5 MRTEME 250 W5 IR BOBLAS BLESRERME 8895 2 1k 0o i AR kTh » RDRSRE 52 7k 91k (
100.0% ) 2 EEL M3 .2 DNA HIIEYE » $ casein K O4) MBK MBI YOI EL 2 35 TLTE o YCHIM 2
109 ¥kep 62 # ( 56.9 % ) FEH:DNase > 65 # ( 59.6 % ) 23 Bas TTE 20 ¥ ( 18.3 %) »
B AE23 W ( 21.1 %) BRI BE228K € 20.2% ) » #1) DNase KB #1150 MG H1:56 JIL B
B> JEehe B B AR T AE LA S 5T

S A TR 2 1T SRR RS B8 SR ) S 36 0 MO 0 90 > (R P C A A B A DR L i A€

TRK B L1362 o BEACIR 200 #krh$ penicillin JE/L P 45 £k ( 22.5 % ) > AR 4B
56 Hh 21 ¥k ( 37.5 %) 5 EM » FEARTE 2 PEHGT 68 # ( 34.0 % ) > ARSI 13 £ (
23.2% ) 5 CM > AP 2004 ( 100.0% ) » ABAAWE 22 £ ( 39.4% ) 5 SM > % P 180
HC90.0 %) » ABAKI 214 ( 37.6 % ) X TC » @ADL 1994 € 99.5 % ) > AKIKD 24
PR 42.9 %) o tHFLRHEENAE B RS BTN HERE » % VT BIBLIE S5 M1t 2 Bk TR o IE AC DK i
SR U S DB BB SRk 2250 Bl MR AR %) (PC > EM > CMs CMXTC )2 — ﬁﬁuL*'
Wtk > Fo b RAIGHE 1 Bk C 0.5% ) > AN PES 15 ¥k 7.5% ) > = AlEH 86 H ( 43.0%
s UMV 87 Bk ( 43.5 % ) MOMIPES 11 B C 10.1 % ) o MAXIKBE 56 Hil wm
(67.9% ) #PC>KM> LM> CM > EM> SMK TC -t &y /1 56 mt vl > L 4801 008 41 N
DRUM 10 #K C17.9 %) »®AIOFK (16,1 %) » M 24K ( 3.6% ) » A 11 # ( 19.6%)
RAMAK (1.2% ) o
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R 1 S SRR P B MO B M B s SN SR L KA EAR L A BRI K IR o A
S AR 2 e o LU BT B DAk 382 A1 S HE A » AS(LBET) 4 2 TE 6 B ez Y
2 P > T ELYS B DY B Al A RS T SN o 2 S e PG I o B R
2 PO 2 S P T 2 W60 R IEBR A o 4710 mitrovin 5 quindoxin S fG#— R
B HL A L2 A (et @ s AT B R A I o :

i

A SR i A T B %&H%Fﬁﬁﬁﬁﬁm%ﬂ&za‘%@&t&IEﬁﬁf%%b!C > HH R R ST
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Studies on Coagulase-Negative Stapylococci
(IIT) Biological Characteristics and Drug Susceptibility
of The Chicken Origin Strains.

Cheng-Chuang Tseng and Mei-Yi Chen

Department of Microbiology
Taipei Medical College

Staphylococci strains isolated from rectal swabs from chickens
grew into colonies of two different types: strains of ordinary smooth
type colonies and mutant strains of rough type colonies. Out of 101

chickens examined, 99(98.3%) were positive, of which 66 (65.3%) '

contained rough type mutants, a considerably high prevalence. On
solid media the rough type mutants grew rough and Bacillus subtilis-
like colonies and showed characteristic of secondary growth. When
cultivated in liquid media they produced pellicles on surfaces of the
media, the cultures were not sticky and easily made into homogenous
suspensions.

All the 200 strains of chicken origin were coagulase-negative.
The smooth type strains showed biochemical properties similar to
those of the coagulase-negative strains of other origin, but they were
more active in mannitol oxidation, protease, phenol phthalein-phos-
phatase (pp), gelatinase and esculin hydrolysis, especially in DNase
production (56.9%). The rough type mutants were all positive in
DNase, pp, mannitol fermenting enzyme, protease, esculin hydrolysis
and gelatinase. Some of them produced yellow pigment and others
white, the former were negative in nitrate reduction and had stronger
esculin hydrolytic activity, while the latter were positive in nitrate
reduction and showed weaker esculin hydrolysis. '

Both the smooth and rough type strains showed the similar  sus-
ceptibility to antibiotics. Many strains were resistant to higher drug
concentration of oxytetracycline (TC), streptomycin (SM), and chlo-
ramphenicol (CM), but only a few were resistant to erythromycin (EM)
and penicillin (PC). All the strains showed resistance to one or
more of the five antibiotics (PC, EM. SM. CM and TC): 6 (3.0%)
strains were single-drug-resistant, 15 (7.5%) were double-drug-
resistant, 86 (43.0%) were triple-drug-resistant, 87 (43.5%) were
quadruple-drug-resistant and 11 (5.5%) were resistant to all the 5
drugs. ' :

According to the author's classification in term of their casei-
nolytic activity (J.Formosan Med. Assoc. 76; 258-271, 1977) the
smooth type strains were classified as follows: Group I 20 strains
(18.3%). Group II 23 strains (21.1%), Group III 22 strains (20.2%),

Received July 1 and accepted october 2 1977
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Group IV 10 strains (9.2%), and Group V 34 strains (31.2%). AIll the
rough type strains belonged to Group II.

From their DNase-and caseinolytic activity we may suspect that
more than half of them might be pathogenic, and even worse, they
were all resistant to major antibiotics. This will cause great
troubles to the epidemiology and chemotherapy, and the excessive
use of antibiotics, sulfonamides and steroids by man will make the
matter more serious. If synthetic nitrovin or quindoxin are used as
growth promoting agents for domestic animals, conditions will be
very much improved.
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