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CPS: Capsular polysaccharide synthesis, EMB
agar: Eosin methylene blue agar, PGS agar:
Proteose-peptone glycerine salt agar, HI
agar: Heart-infusion agar, MIC: Minimum
Inhibitory Concentration, MIN: Minocycline,
DCT: Demethylchlortetracycline, TC:
Tetracycline, OTC: Oxytetracycline, MC:
Methacycline, DOX: Doxycycline, CT:
Chlortetracycline, CM: Chloramphenicol, A\P:
Ampicillin,  EM:  Erythromycin, NA:
Nalidixic acid, COL: Colistin-M, SM: Strepto-
mycin, KA: Kanamycin, GM: Gentamicin
and CEF: Cefazolin.
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Fig. 1. Distribution of CPS Strains of Escherichia
coli during Antibiotics Administration.
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Table 1. Geometric Mean MIC to Antibiotics of Escherichia coli was Isolated

From Chicken’s Rectal Swabs after Tetracyclines Administration

Administration Response to ** Ratio
with* (No. of strains) (After/Before)
Tee CPS (10/7)# -1.23 (46.7/57.6)+
- NON-CPS (4/0) 110.4/-
CPS (10/7) 1.18 (8.2/7.0)
NON-TCs | NON-CPS (4/0) - (82/ )
Tee CPS (9/9) 1.28 66.0/51.6{
NON-CPS (10/0) = (1183/-
oTe cPs (9)9) 1.16 (9.1/7.9
NON-TCs | NON-CPS (10/0) - ?1&).5/'-;
Tee CPS (9/10) 1.14 §46.0/32.6)
: NON-CPS (10/10) -3.89 (13.4/52.2)
ot CPS (9/10) 1.18 (7.4/8.7)
S (9/1 -1.18 (7.4/8.
NON-TCs | NON-CPS (10/10) -1.04 (8.2/8.5)
I TCs CPS (10/7) -2.59 (23.3/60.3
NON-CPS (5/5) -21.26 (1.9167.3
cT
_ CPS (10/7) -1.15 (6.8/7.8)
NON-TCs | NON-CPs (5/5) 1,68 (6.7/11.2)
- CPS (5/9) 1.07 (66.1/61.6§
NON-CPS (4/7) 4.90 (110.5/22.5
MC :
) CPS (5/9) 1.54 511.0/7.1)
NON-TCs | NON-CPS (4/7) 1.25 (8.5/6.8)
Tes CPS (9/10) 2.93 (46.5/15.9
NON-CPS (5/10) 1.45 (31.9/22.0
pox (9/10) 3(8.6/7.6)
CPS (9/10 1.13 (8.6/7.
NON-TCs | NON-CPS (5/10) 1.68 §1 2.8/7.6)
Tes CPS (8/9) 1.30 (61.9/47.5)
NON-CPS (5/6) 6.40 (181.1/28.3)
MIN
) CPS (8/9) 1.02 (9.0/8.8
NON-TCs | NON-CPS (5/6) ~1.06 (8.9/9.5
- CPS (60/61) 1.14 46.7/40.9&
NON-CPS (43/38) 1.23 (46.4/37.7
) CPS (60/61) 1.05 (8.3/7.9)
e NON-TCs | NON-CPS (43/38) 1.08 (9.0/8.4)

Sum

CPS (60/61)
NON-CPS (43/38)

1.09 (18.6/17.0
1.15(19.4/16.9

**TCs: As (*

* TC=Tetracycline, OTC=Oxytetracycline,

DOX=Doxycycline, MIN=Minocycline, MC=Methacycline, CT=

Chlortetracg/cline, DCT=Demethychloratetracycline,

NON-TCs: Colistin-M, ampicillin, Streptomycin, Kanamycin, Gentamicin, Cefazolin, Nalidixic acid, Ery-
thromycin and ChIoramphemcol
# Strains which developed mucoid colonies (CPS) on PGS medium (1-3). Tested strains was isolated from
chicken’s rectal swabs before and after antibiotics administration.
* For calculation of the geometric mean MIC, a value of 200 ug/ml was used in all cases where the MIC was
higher than 100 ug/ml.
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Table 2. Geometric Mean MIC to Antibiotics of Escherichia coli from Chicken’s

Rectal Swabs After Antibiotics Administration

Administration Response to ** Ratio
with* (No. of strains) (After/Before)
. CPS (5/9)** 1.30 (61.9/47.5)%*
’ NON-CPS (5/5) 6.40 (181.1/28.3)
coL
CPS (5/9) 1.02 (9.0/8.8)
NON-TCs | NON-CPS (5/5) ~1.06 (8.9/9.5)
s CPS (8/9) -1.97 (42.2/83.0)
NON-CPS (8/10) 3.13 (67.4/21.5)
™
CPS (8/9) 1.05 (8.4/8.0)
NON-TCs | NoN-CPs (8/10) 1.30 (8.9/6.8)
s CPS (15/15) 1.04 (74.4/71.7)
NON-CPS (15/1) -4.04 (18.4/74.4)
AP
CPS (15/15) 1.35 (10.5/7.8)
NON-TCs | NON-cPs (15/1) ~1.31 (8.8/11.6)
e CPS (8/14) -4.17 (22.0/92.0)
NON-CPS (15/14) -2.34 (15.4/36.0)
EM
_ CPS (8/14) -1.08 (7.7/8.4)
NON-TCs | NoN-cPs (15/14) 1.38 (9.5/6.9)
s CPS (36/47) -1.48 (49.7/73.4)
NON-CPS (33/30) 1.16 (34.7/29.8)
] CPS (36/47) 1.12(9.1/8.2)
TP NON-TCs 1 NoN-cPs (33/30) 1.20 (9.0/7.5)
cum CPS (36/47) -1.13 (20.1/22.8)
NON-CPS (33/30) 1.18 (16.8/14.2)

* COL=Colistin-M, CM=Chloramphenicol, AP=Ampicillin, EM=Erythromycin.

** See table 1 foot note.
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Fig. 2. Susceptibility of CPS Strains of Escherichia coli to Tetra-
cyclines and Non-Tetracyclines Before and After Tetra-
cyclines Administration. * Geometric Mean MICs.
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Fig. 3. Susceptibility of CPS Strains of Escherichia coli to Tetra-
cyclines and Non-Tetracyclines Before and After Non-
Tetracyclines Antibiotics Administration. * Geometric Mean :
MICs.

Table 3. Relation of Antibiotics Resistance (Geometric Mean MIC)
to The Duration of Minocycline Administration

Drug* Colony** Duration of treatment MIC ratio Drug* Duration of treatment MIC ratio
form (week) 0:2/2:8/0:8 (week) 0:2/2:8/0:8
0 2 8 0 2 8
NA CPS 3.4 3.0 10.8 0 /3.6/3.2 MIN 1.0 1.2 113 1.2/9.4/11.3
NON-CPS 2.5 il 7.2 0 /6.5/2.9 1.8 48 117 2.7/2.4/6.5
M CPS 146.9 186.6 200.0 1.3/1.1/1.4 DOX 1.3 1.7 354 1.3/20.8/27.2
NON-CPS 146.9 183.4 200.0 1.2/1.1/1.4 2.8 142 39.2 5.1/2.8/14.0
CEF CPS 1.2 1.0 2.7 0 /2.6/2.3 oTc 6.0 10.4 148.6 1.7/14.3/24.7
NON-CPS 1.2 123 137, 1.0/1.3/1.4 10.3 40.3 107.2 3.9/2.7/10.4
AP CPS 4.1 43 15.2 1.0/3.6/3.7 cTC 4.1 6.3 105.1 1.5/16.7/25.6
NON-CPS 5.6 6.3 9.5 1.1/1.5/1.7 6.8 32.4 1149 4.8/3.5/16.9
CcpP & . 3 .0/3.4/3. g A g . 5 §
NEO S 52 5.3 1747, 1.0/3.4/3.4 peT 1.3 241 78.1 1.6/37.2/60.0
NON-CPS 4.3 4.6 259 1.1/5.6/6.0 ’ 3.0 16.2 61.6 5.4/3.8/20.5
KA CPS 8.2 10.5 431 1.3/4.1/5.3 TC 2.1 3.1 1104 1.5/35.6/52.8
NON-CPS | 6.8 9.2 51.8 1.4/5.6/7.6 5.6 29.7 87.1 5.3/2.9/15.6
M CPS 3.3 4.1 105.1 1.3/25.6/31.8 MC 1.8 2.7 116.0 1.5/43.0/64.4
NON-CPS 3.9 149 66.0 3.8/4.4/16.7 3.7 28.5 84.1 7.8/3.0/22.7

*

NA=nalidixic acid, CM=chloramphenicol, CEF=cefazolin, AP=ampicillin, NEO=neomycin, KA=kanamycin, SM=streptomycin,
MIN=mindcycline, DOX=doxycycline, OTC=oxytetracycline, CTC=chlortetracycline, DCT=demethylchlortetracycline, TC=
tetracycline, MC=methacycline.




MEAEH SRR 2 Bk » WERRERZ
e KRG CPS #RkBENON - CP S IR
EAKHER o
BRI Minocycline % itk Bk CP S ¥
B NON- CPS kM2 SRR R I R =
s (B SEDIEEE R o () Bk SRR B 58
Mty BRI A B > B AR B S HTAE SR 2
BRI SRE (F£3 ) » ERAKEEEM CPS
¥ Tetracyclines¥ifi4: 2 Geometric
mean MICHJ{EHR NON - CPS ¥ » {H it ¥4
PR P K a8 4y 4 BRI ) A 2 TSH B 0 FLEBE
B NON- CPS Stk o it MI N BRI R
A 8 8% > Geometric mean MICs CPS

RIREXIBREZ T (V)

PEH 1.0 g /ml & 11.3p8,/ml HZE
11.34Z > MINON-CPS ¥kAlg 1. 8pg,/ml
REFN 11.7 pg/m] EHHE 6.5% » (HILFER
¥ Non-Tetracyclines it R R EW
7~BAEH » IN CPSHE¥INAZ Geometric mean
MIC i 3.4pg,/ml 53] 10. 8pg,/ml jiE
3.2/2% NON-CPS ¥ 2.5p4g,/ml 5|
7.2p8,/ mUEHZE 2. 9% o QBEKZ TR
Mk MBAERIR (k4 ) » CPSEKR
NON - CP S ¥ 82 3 it ) B 5
R AE B T bn » 1N 7 & Tetracyclines
B REE T & B BT 2 4 B
(11.1% )EtnF) 882 168k (47.1% )R

Table 4. Multiple Drug Resistance of Escherichia coli Isolated from
Minocycline Administrated-Chickens

Duration of treatment (week)**
Patterns - Drug combinations* 2 8
CPS NON-CPS CPS NON-CPS CPS NONE-CPS
1 oTC - - 1(5.0)# 1(6.3) - -
2 OTC & MC 1(5.6) | 1(5.6) 1(5.0) = 1(7.1) -
. OTC,MC,CTC & DCT = = l = = 1(5.0)
OTC,MC,CTC & DOX - - - = 1(7.1) -
6 OTC,MC,TC,CTC,DCT & DOX 1(5.6) | 2(11.1) 3(15.0) 1(6.3) 6 (42.9) 5 (25.0)
7 OTC,MC,TC,CTC,DCT,DOX & MIN | 1(5.6) | 3(16.7) 1(5.0) 9 (56.3) 5(35.7) | 11(55.0)
‘, Positive strains 3(18.6) | 6(33.3) 6 (30.0) 11 (68.8) 13 (92.9) 17 (85.0)
3 SM = 1(5.6) 1(5.0) 4(25.0) 3(21.4) 2(10.0)
1 KA 7(38.9) | 3(16.7) | 14(70.0) 3(18.8) 2(14.3) 3(15.0)
AP 2(11.1) - = - X =
SM & KA - — - 2(12.5) 3(21.4) 2(10.0)
2 SM & AP = = 1(5.0) 1(6.3) — =
KA & AP - - 1(5.0) 1(6.3) - -
SM,KA & NEO - - - 1(6.3) 1(7.1) 7 (35.0)
3 | SM,KA & CEF = = = = 2(14.3) 1(5.0)
SM,AP & CEF - & = = = 1(5.0)
4 SM,KA,AP & NEO = = = -~ 3(21.4) -
SM,KA AP & CEF = - - - - 1(5.0)
Positive strains 9 (50.0) 4(22.2) 17 (85.0) 12(75.0) | 14(100.0) | 17 (85.0)
Tested strains 18 18 20 16 14 20

* See table 1 and 2 for definition of antibiotics abbreviaion.
** CPS: Strains which developed mucoid and non-mucoid colonies on proteose-peptone No. 3 glycerine salt agar (PGS) (1).
# Number of positive strains: figures in parenthese show the percentage.
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Fig. 4. Geometric Mean MICs of Tetra-
cycline (0) and Non-Tetracycline
Antibiotics (&) in CPS Strains of
Escherichia coli with Long-term
Minocycline Administration.
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Table 5. Geometric Mean MIC to Minocyclin of Escherichia
coli with Other Antibiotics Administration

Administration with*
Strains* TC OTC DOX MIN MC CT DCT COL AP EM CM
cPS B 4.6 4.2 2.5 5.8 3.6 3.5 29 /50 5.7 9.8 9.2
A 21.8 29.2 3.1 3.7 8.2 11.7 19.8 54 150 34 16.2
A/B 4.74 6.95 1.24 —1.57 2.28 334 683 1.08 263 -288 176
{ B - - 15.4 5.0 8.4 758 125 3.6 6.3 6.6 7:7
Non-CPS
A 70.7  66.0 10.9 100.0 25.0 3.6 9.5 5.4 4.3 10.9 8.8
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Studies on Pathogenic Escherichia coli: (V1) Antibiotics
Susceptibility of Capsular Polysaccharide-Synthesizing Strains
Isolated from Chicken Rectum After Antibiotics Administration

CHENG -CHUANG TSENG, LING-WEN Lee AND WEN-Fu Kao

SUMMARY

The capsular polysaccharide-synthesizing (CPS) strains occupied very high percentage
of the Escherichia coli isolated from the chicken rectal swabs. All the isolated E. coli strains
had very high drug resistance. The NON-CPS strains had higher resistance to tetracyclines than
CPS strains.

High-dose short period (6 days) drug administration affected the distribution of E. coli
CPS strains. However the geometric mean MIC of the drug for E. coli (CPS as well as NON-
CPS strains) after drug administration sometimes increased sometimes decreased, depending
on the kinds of the drugs, but the difference was not significant before the administration.
Many drug sensitive CPS and NON-CPS strains were still found in the chicken rectal swabs
specimens even during the drug administration period. However after long period (8 weeks}
administration of minocycline, the resistance threshold and the resistance rate were significantly
raised. The geometric mean MICs of antibiotics for CPS strains were only a little higher than
the NON-CPS strains, but the rise of the resistance threshold of the CPS strains was faster than
the NON-CPS strains, and consequently the cross resistance rate of the CPS strains was higher
than the NON-CPS strains.
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