BEmEaE, 74; 568-578 1975 1

BE [ M RS VW % BR B 2 B R |
L % fodh » A0 725 L AR A A AR R o o Bt |
F &% REE TR |

ESBEREZIHNBRBENHRERER 73227 » i 59.22, BEIH 70.72 c HEFE
(67.220)KE > ARTHERERABEZESREEY — » MARKIMREE GEM#% - AHE
KEARTENBAMEEREZ— > SN REIEE S Lt EMKEIEHE o

KRBREHZ EBEREB— - MBS REEEAMRIBR 2TE o XERFTEH*
81725 5 IIE#R66.7 20 B B i R 4k67.72,$9fkE & orange = lemon yellow ¥ o3k
FFE LB EE DRBARZ42% (36.822) %3 » HAREWHREMZ19H (18.125 MLl
BRAKEZ 1#(0.92) %4 o Esculin hydrolysis (KB&KE1k87.025 » i3 E#£40.024
TR Rtk 67.522 ) BBt g (KA FE: 96.522 » sl s FE#E61.02; RB IR E1£20.825)
FE—-EREREEEERBEZEYBERPREBENGER o 32 HESKFHEBEHE
#9042, EREERTILIEL mannitol » BRFEMHEHET 90.722 JRFIEERE mannitol > {B
mannitol ZF|REEE BIEMEEIEIS R o

BR&%EHKY penicillin B kanamycin 2E]2HESM > ¥ leucomycin {EEE5E
ABRSE & THE o MBHGBYIZTWEE SN T ¢ (1) 4 chloramphenicol ZBEBHREH#24.3
2% > IR 8.5 B AR IFHR1T52 5 (2) # erythromycin KBBHFHLT2Z > 5K
BH124 2 REBAK T 9.62; 5 (3) ¥} streptomycin KB BICFHE 43522 » &I EH#: 20.0
2L REMREKILZ R (4) ¥ oxytetracycline KEBIFEH 44.327 » FiNRFEMAT 620 R
FHRE 21.922 o Z2IPRAFIITVE 64.322 o AR 50.52; R B FEH 32525 HiEH :
ERB MM » Bt BRRSRITHEE S04 21.327 5 BEITEE 4.822 5 BETMEE 0.622 | 1
AL 1222 0

LDESEHZETER esculin Z2OMEEHIBESERENERBEIRNE » S—BRES
UEE A esculin DEEME - E-H R EAFEHEE GBI esculin HEREHE -
ERBREFEHEBAEET esculin SRS » EMNEREFMELE IR esculin SR
MEENE - APE—-BREREGPH  EXPEREZED (602~10022ZET-F) » i
i ZBPREBEEHBRABRREHK,Z H-55, 99 & 126 4 BHEREHI) » HRELUTRESR
BREHZEMBERIETRINE 025~402,20] o

7 serum soft medium Z&RIEH » HhE—RE—BHELTER diffuse colony

s =R MERIEMOEHEE SRR EE o

HEMBEDBRMER » BMERZEKBERY IEBRZEHEMLUSH - BRREHEAER
TERERS R AESEAY c ARNELRBRARE ZRBEEIEY - HABREIHtYmS
LNBENBETETE » FUESREZHSRHETHERASRESREERAEREZ— o £
HERBREZEDPE (Enterotoxin intoxication) ZaTgEidRERTE R o

Key words: Staphylococci of insect origin, Coagulase-negative staphylococci.

BEHERRREEHLIR » WEIRRE e85
R ZAIR _EAE S EILAHML o R ER4E
) B AR AR RS PE AR KBS B (mannitol
fermenting enzyme) » 3ZE & (coagulase)
R E BB B (deoxyribonuclease;
DNase) ¥ HE (lysozyme) ZHRF AN
SR HRERE (Staphylococcus aureus)
BAEEER  BEE > ZEBRWERERER
Essfe: 2~ IR IF MR B R 4R BRE (Staph-

ylococcus epidermidis)® P} » RS
—REAEER > BER > ZEBEHEERER
WA SRR ) B TR R — B R AR IR
ZHIRR 0 BT RS [REEBULAE P o /NERRHTE
OB FARBIERAEA TR R > IR 8
PR —Z8 A RIF M > AR R & e
~ PR RN TRESE o B SERHREET ©
PIHEEE AR 2 B » DR a H

NBBEW) A IR AR RIRE 770 o {EEIE

EETUES T R -
* EROEERE © ACib R SR I
RE64%E 8 I 12H S
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REHBABEERERATROHEZ EanK
f#k(Lepisma saccharinaL.) » §ixif (Blatta
orientalis L.) Z#If (Lucilia caesar L. &
Musca domestica L.) &EIE4 R BEIRER
B o A 3HT RS R BMIR 0 B Y
HRERENERZHENE o MR AFHRIE
FRRERE DB FREL L ©

mHERAEE

(=) .

BERRHERRE S 28k : BEERE
BB RRTHEHEL 2 &K A8 il RERE
acetone RREBHEFEDL 702 EHIBIERE » &
{£FLL acetone BRI o DIAERHRIE
REERE 2 BARY  EEERMR nutrient
agar (Difco) % mannitol salt agar media

(Difco) #ERS 37°C (B BSR4 ~48/NEs
% EEEREZPRE - ¥ X% mannital BB
[ e oy 3 NP - 3: b v v g 0]
Grams stain B2 » ABHFEER nutriem
agar slant (Difco) 5 o ABKRIERF K
RETRE RSP 2 X 0I5 EE B 133 #
REEPESOHE o ARERPT 68 F Z SRR BRIV IR
HEFER heart infusion medium (Difco)
Z 18/ INREFTRE BBE o
(DD&EMBEA ©

&My BMAR 2 HA R RRE B (RS0
REFEEEA319) 5 REBWEZIRE (DNase) 1©
s EHEEROT  a & B MK (a-& f~hemol-
ysins)4® ; BB By {LEE (gelatinase)a®
WGk BERRIEEE (phenolphthalein-phosphat-
ase))U® ; M SEEE (protease)® ; EEgE
BB (lecithinase)(® ; fRJEEF (lipase)a®

s R B IR ER (ﬁbrmolysm a3) & &m
fastEEY » BAESHSL (litmus milk) 273
{608 FEEAEEIEIC (nitrate reduction)a®
REBRELE (pigmentation) 1819 &4 8
AR o PRI (potato starch)a®
Voges-Proskauer 9 ; 5 &2 (arginine)
a9 F esculin® &2 fnsK 538 o
(E)EMBIZHER

VIR (plate dilution method)
T2 o BEEREZ RRBEZHEREEM
AT E R M ARE45°C 2% & heart infusion
agar (Difco) Zr BEBHGERMERTIK »
24/ N IR HE R o BRI/
@%‘Bﬁﬂ;i&& minima! inhibitory conce-
ntration) 7z ug/ml 3| u/ml 2RZ o HH
ZH &R £ penicilline (PC); dihydrost-

chloramphenicol
(CM); oxytetracycline (TC); erythro-

reptomycin  (SM);

mycin (EM); kanamycin (KM) X*
leucomycin (LM) & o
(M) Serum soft medium ZMEH :

252 (V/V) tyfg B R n AR 0.5%
agar (Difco) # heart infusion broth
(Difco) » ABBBHAEMRELHIEEEE
LEREZIURE o
(DR EMZDIT:

SRR IERALEYRE (Group I &
DNase % esculin B3 » T& DNase [5
M:{H esculin ¥ II & DNase E}:{H
esculin [ IV &£ DNase X esculin R
Hehg) BB REEER heart infu-
sion agar (Difco)#® 37°C ¥t » DI&EEA
B /K B EEE O UL % 2L 2 2577 mucin solution
(Difco) ffk#y 12%x108/ml (MacFanland
nephelometer standard No. 4)2:29 ~q
BB 0 48 0.5ml 3RS ER205E 2 /0N
B REEA » F—HRERES b BB Rk
2 B2 BIEE o FET 2/ B LR B O
TR AR TR R B R BT 5 ik 2 i,
FEMZPELT °

# R

 EREARRE 28 (k1) KA
i 123 45 » iR 130 R EUES2E LB 2 Bt
SrEEE R0 (73.2%) 0 774 (59.2% ) X58
£ (70.7%)  HE BB SIS S i E HR M
7 nutrient agar } mannitol salt agar
mediaf$ » XfEm2 BARYEER nutrient
agar medium FETE MR EMRBRE
R il R AR A PR R A B R R AR B o

®1 BEEBFZESRREZRERY

- Table 1. Isolation of Staphylococci
from Insect Intestine
No. of No. of

Insect No. tested| positive* | isolated
(%) strains

Silverfishes 123 | 90(73.2) 115

Cockroaches 130 77 (59.2) 105

Flies 82 58 (70.7) 114
Total

numbers 335 | 225(67.2) 334

*: Number of insect from which staphy-
lococci have been isolated.
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W BHR (R 2 ) KABKEZ &
Wy BRI IS — 3 0 il R U A IR R I 2
R > FEan R 2 TRk s BB R A AR
PR 2 v MR RE —B 0 DNase, lysoz-
yme, fibrinolysin, lecithinase % a-hem-
olysin U/ EY I BHGHERIE o B
NP 2 E BR R AR B lysozy me (K ARSIK
Ptk 96.522 0 BB ACHERR 61.025 BA M- bk
29.825) ; phenolphthalein-phosphatase(Z
FEICIERRE 95.725 1 WREURAMETRFR 73.3% R EUR
HPE#RG4.025) 5 mannitol fermenting enz-

yme(K S Fikk 98.3% ikt sk F#k84.8%
REMERIERR 96.529) 5 esculin hydrolysis
(F e grtk 87.022 » w3 drsk 40.02 %
EMizl IRk 67.522) ;5 lipase ( KAk IERR
61.79 » B3 IEKR 29.595 R E MR IR 12.3
9% )R nitrate reduction (K@M E#R91.4
% » WA TR RR 68.625 BRI 71.125)
Y BRI BB & BoiEE o 72 skim
milk % neopeptone agar media _EXIRH
ZHiHkESL orange I lemon yellow g
5B (KBEAKTEE 81.7% » EBRsIE#k 66.7%

K2 FERREZ— ey BHEAR
Table 2. Biological Characteristics of Staphylococci

T o Sources Number of positive strains
Biological ~— Silverfishes Cockroaches Flies Human origin*
characteristics e (26) (25) (22) (%)
Coagulase 0(0.0) 1(1.0) 1(0.9) 0(0.0)
DNase 1(0.9) 19(18.1) 42(36.8) 10(17.9)
Egg-yolk precipitation 0(0.0) 1(1.0) 1(0.9) 0(0.0)
Lysozyme 111(96.5) 64(61.0) 34(29.8) 14(25.0)
Phenolphthalein-phosphatase 110(95.7) 77(73.3) 73(64.0) 12(21.4)
Fibrinolysin 0(00) 1(1.0) 1(0.9) 0(0.0)
Mannitol salt agar 113(98.3) 89(84.8) 110(96.5) 45(80.4)
Protease 0(0.0) 29(27.6) 63(55.3) 25(44.8)
Lipase 71(61.7) 31(29.5) 14(12.3) 11(19,6)
Alpha-hemolysin 8(6.9) 16(15.2) 11(9.6) 10(17.9)
Beta-hemolysin 3(2.6) 6(5.7) 6(5.3) 8(14.3)
Nitrate reduction 105(91.4) 72(68.6) 81(71.1) ~ 48(85.7)
Hydrolysis:
Starch (potato) 0(0.0) 3(2.9) 3(2.7) 2(3.6)
Esculin 100(87.0) 42(40,0) 77(67.5) 11(19.6)
Arginine 4(3.5) 16(15.2) 5(4.4) 21(37.5)
Gelatine 1(0.9) 22(21.0) 63(55.3) 12(21.4)
V. P. 1(09) 19(18.1) 17(14.9) 26(46.4)
Pigmentation:
Yellow - 94(81.7) 70(66.7) 100(87.7) 16(28.68)
White 21(18.3) 35(33.3) 14(12.3) 40(71.4)
Litmus milk:
Acid production 106(92.2) 48(45,7) 36(31.6) 20(35.7)
Acid clot 4(3.5) 30(28.6) 33(28.9) 7(12.5)
Peptonization 0(0.0) 12(11.4) 25(21.9) 9(16.1)
Alkaline production 5(4.3) 15(14.3) 20.17.6) _ 20(35.7)
No. of strains tested 115 105 114 56

*. Coagulase-negative staphylococci.




R HEMARIR 87.725) o DNase Z AV # il
ARz A2%k (36.827) Brnsi » HKAE AR
T2 19# (181 %) MAKM &AL —#k
(0.925) B » TAB RIS B RS
10#k (17.925) o % litmus milk X5
RO EE R (KRBT 92.27 0 Bk
Ttk 45.79; RAWI R FHE 31.62.) 0 TR

TR AR [ (Z R ARR 3.526 0 WRIB AR

¥ 28.625 B AW AT 28.925 ) Bl ( g
vk 1142 REWEATR 21.9%5 ) FBUR ©

2k BILRAE » AR E Bk A
B SRR 1% A AT R 2R o

2} mannitol BFIF (K 3) @ Tk
B SRk R A B A s B AR A T SR
R Bt T TLFIA mannitol » 0FEE
BT /24 (51.2%5 ) ZA/DEE (39.2%)
PIAER AT LI /6 mannitol » MMKEZHEGT
KBTI PR AR/ NR D B 1K BERE
B% » i — BB AR E BRES MR mannitol

R RBRIR RS ©

#3 WAHRKEATAIREHR TE Mannitol WFRIFFEY
Table 3. Mannitol Utilization by Staphylococci

No. of | Utilization Incubation period (day) Total no.
Sources | Strain€! - path-way 1] 2 4 g8 | 10 14 (2)
(28) | (2% (26) | (28) | (28) | (%)
, Oxidation 2(1.7) | 107(93.0)] 0 0 0 0 109(94.8)
Silverfishes 115 .
Fermentation| 0 2(1.7) 123(20.0}63(54.8)[16(13.9)] 4(3.5) | 108(93.9)
|
Oxidation 77(73.2)] 14(13.2)] 0 0 0 91(86.7
Cockroaches| 105 . \ ) ( y N
Fermentation| 7(6.7) | 65(61,9)14(13.2)| 8(7.6) | 1(1.0) 95(90.5)
i e Oxidation 92(80.7) 10(8.8) | 0 0 0 0 102(89.5)
J1es
Fermentation| 10(8.8) | 36(31.6)|27(23.7)|26(22.8)| 1(0.9) 100(87.8)
Oxidation  [171(512)| 131(39.2)] 0 0 "o 0 302(90.4)
Total no. 334 . ,
Fermentation| 17(51) | 103(30.8)| 64(19.2), 97(29.0)|18(5.3) | 4(1.2) | 303(90.7)
Human . Oxidation 42(75.0) 3(5.4) | 1(1.8) 46(82.1)
origin* Fermentation| 5(8.9) | 17(30.4)[19(33.9) 0 41(73.2)

*: Coagulase-negative staphylococci.

SEYRZRE (0 4) ( =ZHEE
H TR A B R R O R R Y2
R o HAEYERRE 24 2 12.5 ug/ml (K
u/ml) RENE > (EEEEERZEARM AR
FeHE LI Bk o RRARIREME CM, EM,
SM % TC &HisERomiirz » LM &
FMRR IR Z Uk (.52 EE %M PC % KM
IR RS o Hrh# CMELTHIEE R

KARBAHBYR (24.3%5) » AR Ok (85

2 REWEHRT20% (17.5%) 5 ¥ EM BEAR
ME R AR 2 (1.7%)  SHESHIR
13#:(12.42)) B A FR11#:(9.6%5) 5 B SM
B AT B R AR SR IS 0%k (43.5%) » WK
SRIM21HE (20.025) B WA IR 15%k (13.22) &
85 TC BEiitE et ARSI # (44.3%)

» WM 2 50k (47.695) B ik I 2 25%k
(21.9%) o ESRIEHIES TC EETEE

R RAR 2 o M (100ug/ml) » FRIEE
7 0.8ug/mlP FEEs210045 0k o F Bk
YBT3 ¥R 50ug/ml S0 s A5 HoAh
rh ek 2 R, o AJST2H et ] A B bk
PR AT AR A M 131 B TC
2R RR E A B Sk DL o B & O2KIE
%A HKE EM, CM, SM, TC, LM, PC
F KM &5 4K it A 16 B2 RREY
i o T A o O ok Y B R Mk S B 25F
Y THEERIRE o ESKRFEHRNERRE —Hi4L
FEEE AT B B AR (%5 D
v SR BE de i DI A R IR 2 64.3% E R
Bt WK IE Y 50.52%k Z 1 T L A uskIE
23252 A% o BER IRz R XA i
£k 21.295 » MMM 4.8% > B AMAH
iR &5 0.6% % 1.2% o ABikFEREKE
bk 7 ST RIS S BBk Bk & 67.9%
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572
4 ®4 HHERRABHEYWE S P
Table 4. Antibiotics Sensitivity of Staphylococci
Anti- No. of Minimal inhibitory concentration*
biotics Sources  [strains
tested | >100 50 25 12:5 6.3 3.1 1.6 <0.8
Silverfishes 115 115(100.0)***
PC Cockroaches 105 105(100.0)
Flies 114 114(100.0)
D 56 | 9(16.1)|6(10.7) | 2(3.6) |4(7.1)| 1(18) | 1(18) | 2(3.6) | 31(554)
Silverfishes 115 2(1.7) 115(98.3)
KM Cockroaches 105 105(100.0)
Flies 114 114(100.0)
Human origin 56 | 2(3.6) | 5(8.9) 1(1.8)] 1(1.8) | 2(3.6) | 2(3.6) | 43(76.8)
Silverfishes 115 3(2.6) [101(87.8)]11(9.6)
LM Cockroaches 105 24(22.9)|53(50.5)[23(21.9)| 5(4.8)
Flies 114 4(3.5)!10(8.8) 138(33.3)/49.43.0)| 13(11.4)
Human origin 56 | 6(10.7) 1(1.8)| 6(10.7)|18(32.1)[22(39.3)| 3(5.4)
Silverfishes 115 6(5.2) . 21(18.3)| 1(0.9) 7(4.4) | 82(71.3)
M Cockroaches 105 | 1(0.9) | 8(7.6) 22(21.0)|66(62.9)| 8(7.6)
Flies 114 6(5.3) |14(12.3) 5(4.4) |56(49.1)| 33(28.9)
Human origin 56 | 2(3.6) 116(28.6) 3(5.4) |1(1.8)|12(21.4)|19(33.9) 2(3.6) | 1(1.8)
Silverfishes 115 | 2(1.7) 34(29.6) 51(44.3)| 28(24.4)
EM Cockroaches 105 10(9.5) [3(2.9)[10(9.5) |10(9.5) | 3(2.9) | 69(65.7)
Flies 114 9q7.9) |2(1.8) 2(1.8) 101(88.6)
Human origin 56 [13(23.2) 2(3.6) | 41(73.2)
Silverfishes 115 | 18(15.7)] 18(15.6)| 7(6.1) |7(6.1)| "1(0.9) 1(0.9) | 63(54.8)
SM Cockroaches 105 | 8(7.6) | 3(2.9) | 7(6.7) [3(29)| 3(2.9) | 1(1.0) | 3(2.9) | 77(73.3)
Flies 114 | 5(4.4) | 2(1.8) | 7(6.1) {1(0.9)| 2(1.8) | 1(0.9) | 9(7.9) | 87(76.3)
Human origin 56 |17(30.4) 2(3.6) | 1(1.8) |1(1.8)! 1{1.8) | 5(8.9) |24(42.9)| 5(89)
Silverfishes 115 | 51(44.3) 64(55.7)
TC Cockroaches 105 |47(44.8)| 3(2.9) 55(52.4) .
Flies 114 |25(21.9) 89(78.1)
Human origin| 56 |24(42.9) 1(1.8) 31(55.4)
*PC: u/ml, others ug/ml. **. coagulase-negative staphylococci. ***. percentage
MEBHA 7B L2 TRk % esculin WFEHERIERRN 217297 TR
DNase R ¥EHE LR FEBHRRE DNase B3 T esculin Ri%:%(f 1.2% 0 W
BE OB/ EEY » T B Sk Fidk Z esculin £ DNase 4% 1 esculin Bk Zfk 49.1%
hydrolysis ZFEiaRiE BREAREERBIM ZIV & DNase % esculin Wi % [& ¥ 2 15
£y BEAR - W T HRESKFERZ ST 32.5%
Pl DNase ZEE&H esculin S HEEH&EM Serum soft medium ZHER (&7 )
PISE (g% 6) » Hrh Group I & DNase s Group I R I $REELIE % /Y diffuse colony
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2.

3.
4.

*% .

LM, SM (0.325); TC, EM (1.8%
CM, EM (0.92%) and SM, EM (0.625)
LM, SM, CM (0.325); TC, SM, CM (3.92) and TC, SM, EM (0.62).
5. LM, TC, SM, CM, EM (1.225).
The data include the results from staphylococci of insect origin only.
Coagulase-negative staphylococci.

%6 EERREHGRRE Hdk USRI X Esculin MG Z A8

Table 6. Concurrence of the DNase Production and Esculin Hydrolysis

TC, SM, CM, EM (0.62)-

in Coagulase-negative Staphylococci

55  FHREREE Y B 2 AR
| Table 5. The Drug Resistance Patterns of Staphylococci
|
| Resistance patterns to drugs
No. of Total
\ Sources |strains| Single | Double | Triple | Quadru- 51_'62:‘15 ?;dirslég Z,::f:f numbers
' tested | (2) () | (%) |ple (%) o e (%)
‘ | 1* 9% 3% 4* ance ance ance
‘ (250 | (28)* | (26)*
Silverfishes 115 | 29(25.2'| 36(31.3)| 8(7.0) 1(0.9) 0 0 0 74(64.3)
Cockroaches| 105 | 27(25.7°| 22(21.0)] 4(38)] 0 0 0 0 53(50.5)
Flies 114 | 15(13.20] 13(11.4) 4(35) 1(0.9) 4(85)| 0 0 37(32.5)
Total no.| 334 | 71(21.3) 71(21.3)| 16(4.8) 2(0.6) 4(12) © 0 164(49.1)
H‘;’;‘fg‘;nn 56 | 10017.9) 9(16.1)] 2(3.6) 11(196) 1(18) 1(18)] 4(7.1) 38(67.9)
*.1. TC (1292), SM (3.325), CM (3.0%), EM (2.125).

y; TC, SM (10.525); TC, CM (3.0%); SM, CM (4.22);

cBhi:nggi(e:?é Number of positive strains
Group . . Total Human
DNase Esculin Sllveg/ﬁshes Cockrogaches Fbes numbers origin
(/0) (/9 (/‘0 (/aé (%)
I i - 1(0.9) 15(114) 41(36.3) 57(17.2) 6(10.7)
ji -+ - 0 3(2.8) 1(0.9) 4(1.2) 4(7.1)
s — + 100(87.0) 29(27.9) 34(30.1) | 163(49.1) 5(8.9)
v = = 14(12.2) 57(54.8) 37(32.7) 108(32.5) 41(73.2)
No. of strains tested 115 104 113 332 56

£7 BEGREELRREA Serum soft medium ZEHFERFER

Table 7. Occurrence of Small Compact Colonies of Coagulase-negative Staphy-

lococci on the Serum Soft Medium with Normal Rabbit Serum.

Silverfishes Cockroaches Flies Total numbers Human origin
No. of No. of No. of No. of - No. of
Group | No. of | pogiive | No.cf | positive | 3o: o€ | positive | 12,55 | positive | oiain | positive
tested | SLFAINS | tested strains | Goceq | Strains | Gogey strains | ocieq | Strains
(25) (28) (28) (28) (2)
I 0 15 0 41 0 57 0 6 0
I 0 3 0 1 0 4 0 4 0
jilg 100 8(8.0) 29 2(6.9) 34 2(5.9) 163 12(7.4) 5 1(20.0)
v 14 2(14.3) 57 24(42.1) 37 4(10.8)] 108 30(27.8) 41 | 10(244)
No. of
straix:ls 115 | 10(8.7) 104 26(25.0)] 113 6(5.3) 332 | 42(124)] 56 | 11(19.6)
testie
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» i Group I &IV Z &K fa@k¥E 2108 (8.7
25 ) i A IE 2 268k (25.025) » EIEA IR Z 6
¥ (5.395) B AFERIF G E B IS Mk 114 (19.6
9% ) EEA£EERERY compact colony o BEREMT
Hz¥&7E diffuse colony Z WM¥iL > BLAEL
B AR AR SR SR T 2 L i L 0- R TR
eOfiifn compacting factor #ERJE o
SNERBEHZOHT (WK 8D (AER
S BHBE ) BHRKRER IR AE
M 7 iR AR 24 ~ 48/ N DL G B/ 1 UG
Tk Bk B PR (B T H O R R 2

Bk 0 FSRETERAS/ R BEIS 2 BHA Y BREIRR
BIEC B a4 o DIERR B N A RS
FHERSRERBEERRR » FAE G Iimucin
FHE/ PR R 1002 ®9EFES ) RIREER
6022 113ET28 o L) 2 252 mucin fERFE
FRIDERZIET o #i 2Btk 2IGroup T
YN BT AR EEE 2 BRI R6027
~10025 2 FET-ES » T I ~ I K IWHBRZBRE
W 3 A T A S ] B 1k <« H-52, 9
R 126 #4: o B b RIS RO RECR RSN
Z R HIECT AL 0 26 ~4025 2 HH ©

%8 EEBRMEERRKEE NG REMEES 2

Table 8. Virulence of Coagulase-negative Staphylococci to Mice.

Biolcgical

e haraciere Silverfishes Cockroaches Flies Human origin
Group Per- . Per- Per- Per-
DNase Esculin | Strains | cenéage Strains cer;tfage Strains cer:)tfage Strains cex:)tfage
,| mortality mortality mortality mortality
C-14 80.9

T " . L-74 60.0 C-25 100.0 | F-22 100.0 | H-44 80.0
C-40 60.0 | F-59 100.0 | H-103 60.0

C-56 60.0 | F-1C9 100.0
H-61 40.0
I N _ 0 0 C-37 0.0 H-99 80.0
C-51 20.0 F-71 100.0 H-111 20.0
C-60 0.0 H-113 40.0

F-29 80.0
C-2 0.0 F-39 0.0 H-4 20.0
m = i L-13 40.0 C-52 20.0 F-40 100.0 H-102 40.0
L-23 20.0 C-62 0.0 | F-50 80.0 | H-126 100.0

| F-95 80.0
L-18 20.0 F-16 60.0 | H-26 0.0
L-38 40.0 C-54 00 | F-19 80.0 | H-39 40.0
v - - L-63 0.0 C-97 400 | F-84 80.0 | H-52 100.0
L-92 0.0 F-89 80.0 | H-90 20.0
H-95 0.0

*. 5 mice were used for each strain.
it i
72 B SR A5 RER T 2 th B i R

TR A HES — kR E BB R I A R R
ek 0 FTDIR SBRERE 2 AR KB E

Bl RE ) BRBE S (67.220%F

EMLFR— YR EOEY B —REE
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And the bacteria were injected intraperitoneally.

BRTE 3 B3 o B E Pt BiiRaE 2 53,
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lysis £ —FEEEIavEyBEAR » TEEM
BB KB AR CD o HABREZ
1334505 [ s B i B 564 R e # fescnlin hy-




drolysis fEEHE » HE EEERTAER
Mo e Mebkrh 11 % (19.62) HW LI
esculin» FFRIIEEE esculin PEMHRETHE
B2 /5% R4ET5E o Esculin hydrolysis®
BEEF RBENKE B (Enterobacteriaceae)
7 Aerobacter-Serratia-Klebsiella ZxAV4
29 e esculin SREE AR 8K
TR RER SR I2 o

Ve ] R R TR R Ak Bk e R R AR
S 0 TREREEE 2 EER T 0 o KH
T R S A g ] S 2 LA IR 25 a0 v BR AR
@1-38) SRS I N R ERE R R
¥ FTD R B B 2 B BRoR
IEUikg s LaARL A AR B EEAYHAL 37049 o
HHE GO D g E B R SRR
Baiik (FBH) » TBRZ BRI 2
FLIR DB FEVE i o Mol B B R
AR R IR ORI iR RBE o
(B EHAERER &/ e B e A pT BB 2 & n
VAGHHT (s 8 ) » A A Mol BEAE R iR
Vb s HRR AR 2 E RS i
RB RIS EHFE N R A ERRAFEEE > M
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TnEE> F-16,19, 29, 40, 50, 84, 89 X 954:%k
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Wy BMAR 2 R SR AR S 23k AR MR ER MR 1T
BEARZFH o SERER R AR ABEER
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B » (B RAER RS R EE AR R A R
BRGS0 S C AR BRI Z B

Bergey’s Manual® }J B % man-
nitol BB AXEEZIIRERE o HEE BT
PR F SR E R 5 TE A LRI mannitol i
B EARRIE 6T o [AREETIL AR
¥R B IR 1 26 1 REREERE mannitol > 1M
8% 2 mannitol AR ERE M o
{8 pi B sk Ttk R SR Tt 1 i B 1 R B
mannitol ZFHE » R ERARTE
T REA PR B e > WCRAEIRE
HRTERBEERMEME o HtHz > U
mannitol 43 RRE IR A B WIF HHED
§Z: e R R 2 R B R R R T o

WK O W& B R IR RBR A
Bk TR B 0 B IR R
PC {§ R 18~529 ifH:asii ABACHRRAI
329025 » TC & SM i kAR AT AR IR
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streptomycin-resistance pattern gt pen-
icillin-resistance pattern4? o Streptom-
ycin-resistance pattern {/5%—7# one step
mutants %0 $i SR T RO BRI
BERLE o DI BTSRRI REE wild str-
ainsk R R RERS 4 TR IR B AV SR RSR Uk
BB MR AR 0 BRI —R R B R
154 H TR o {H penicillin-
resistance pattern HIJE—FH step by step
RS HREEET ) I penicillin-resistance
pattern %k penicillin 4} 3 4 aure-
omycin, chloramphenicol, neomycin X
terramycin & o g'E{MIM 5 [EBHY M MR
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B M 2 S s R > M~
PR o MR sk Z TC BEERH
BB TC ZIB4L0M 5 | 2 Sy i i Rk e
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IR 5 [ e ke SR R s D kR LR (L By
TC B » B 1 #k 6.3ug/ml Ziif:4) 0 0.8
ug/ml PUF 2 a2k ( KARERRIFRS5.72%
» MR AR TR R 52.4%5 0 BWRARIRER 78.126 B
Frsk Pk 55.4% ) X 100ug/ml DI_kZ ik
(K faBok itk 44.325 0 SR ACIRER 47.7% >
FEWEAR Tk 21.925 R AFHAK TR 42.9% ) ZH
Gl SR TR IR R H L o BRI B e
Bk B AR BRI 0 T SR bR 2 S T i
REHIMm M < i Bk Ik e IR AR
Sl B AR SR S H IR P AR 2 i R
Zﬂgﬁfﬁ(ﬂ—ﬁ) o
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STUDIES ON COAGULASE-NEGATIVE STAPHYLOCOCCI

I. Staphylococci Isolated from Silverfishes, Cockroaches and Flies

CuenG-Cauane TSENG, Kuan-Huer WU and Yun-Cauan TSAN*

The isolation rates of staphylococci
from the intestines of insects, silverfishes
(Lepisma saccharina L.), cockroaches
(Blatta orientalis L.) and flies (Lucilia

caesar L. and Musca domestica L.) were -

73.225, 59.2% and 70.7% respectively,

which indicated that staphylococcus was ‘

possibly one of the normal flora in the
insect intestines. Except one - each of
coagulase-positive strain from . cockroa-
ches and flies, all the staphylocacci
isolated were coagulase-negative strains.
Staphylococci were the main normal flora
in the intestinal tract of silverfishes,
while other Gram-negative bacilli were
also prevailing in cockroaches and flies.

All the strains of silverfish origin
had almost the same biological characters,
but strains of cockroach and fly origin
showed more diversity in this respect.
Among their biological characteristics,
lysozyme production, phenolphthalein-
phosphatase production, mannitol fer-
mentation, lipase production, esculin
hydrolysis and nitrate reduction were
predominant, especialiy lysozyme produ-
ction, which was 96.5% in silverfish
strains, 61.02 in cockroach strains and
29.8% in fly strains and esculin hydr-
olysis, which was 87.0% in silverfish
origin, 40.025 in cockroach strains and
67.5% in fly strains were the most
predominant biological characteristics.
Eighty-one point seven percent of
silverfish origin, 66.7% of cockroach
origin and 87.7% of fly origin were
orange- or lemon-yellow pigment prod-
ucing strains. The number of strains
which  produced deoxyribonuclease
totaled 42 (36.8%) of fly origin, 19 (18.1

2%) of cockroach origin and only one
(0.925) of silverfish origin,

Ninety point four percent of
coagulase-negative  strains oxidized

 mannitol under aerobic condition and

90.7% fermented mannitol under anae-
robic condition but more slowly and
weaker than coagulase-positive strains.

Strains of insect origin were all
sensitive to penicillin and kanamycin.
To leucomycin, only 4 strains of fly
origin were resistant. A number of
strains were found to be resistant to
other antibiotics such as chloramphenicol
(silverfish origin 24.3%, cockroach origin
8.5% and fly origin 17.5%); Erythromycin
(silverfish origin 1.794, cockroach origin
12.49 and fly origin 9.6%); Streptomycin
(silverfish origin 43.524, cockroach origin
20.0%5 and fly origin 13.29%) and to 0Xy-
tetracycline (silverfish origin 44.395,
cockroach origin 47.62; and fly origin
21.9%5). The number of drug-resistant
strains totaled 64.395 of silverfish origin,
50.526 of cockroach origin and 32.5% of
fly origin; 21.3% of insect origin were
resistant both to single drug and two
drugs, 4.8% to three drugs, 0.625 to 4
drugs and 1.2% to 5 drugs.

With respect to deoxyribonuclease
production and esculin hydrolysis, all the
tested strains were divided into the
following four groups: Group I both
DNase and esculin positive, 63 strains
(16.2%5); Group II DNase-positive and
esculin-negative, 8 strains (2.19); Group
III DNase-negative and esculin-positive,
168 strains|(43.3%); and Grpup IV both
negative; 149 strains (38.4%). Group I
was most virulent to mice (death rate
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60-10022). Groups II, III and IV were,
except those from fly origin, less vir-
ulent or non-virulent (0-40%).

When grown on the serum soft
medium with 252 (V/V) normal rabbit
serum, all the strains of Groups I and
II produced normal diffuse colonies, but
some of Groups III (7.2%) and IV (20.1
925) produced small compact colonies.

As for their virulence to mice,
strains isolated from silverfish had the
smallest number of virulent strains and
their virulence was weaker; strains
from cockroach were, with exception of
Group I, all weak or non-virulent; while
strains from fly showed, except one
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strain F-39, strong virulence to mice.

There were so many similarities
between the coagulase-negative staphy-
iococci of insect origin and those of
human origin with respect to their
biological characteristics, drug suscep-
tibility and virulence to mice, that we
suspect the pathogenic coagulase-
negative Staphylococci of human origin
might most likely come from the insect.
And staphylococci of insect origin may
probably play an important role in the
human coagulase-negative staphylococci
infections (especially for enterotoxin
intoxication).




