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Abstract: [Background] As a common opportunistic pathogen, Enterococcus faecalis can
cause severe infections and pose a serious threat to public safety as a carrier of high
resistance/virulence factors. [Objective] To master the sequence type (ST) distribution,
antibiotic resistance, and virulence of sheep-derived E. faecalis strains in Anhui Province,
analyze the correlations of antibiotic resistance and virulence genes with ST, and evaluate the
potential threat to the public health. [Methods] E. faecalis was isolated from 64 sheep anal
swab samples collected from Anhui during 2021-2023. Multilocus sequence typing (MLST)
was employed to classify and identify the isolates. Kirby Bauer (K-B) test was carried out to
determine the sensitivity of E. faecalisisolates to 16 antibiotics. Furthermore, the distribution of
9 resistance genes and 14 virulence genes was tested. [Results] A total of 61 strains of E. faecalis
were isolated and identified as 24 STs, of which 9 were newly discovered STs. Most of the
strains showed resistance to netilmicin (72.13%), amikacin (75.41%), tetracycline (55.74%),
and erythromycin (63.93%). A few strains were resistant to vancomycin (9.84%) and linezolid
(11.48%). with And the multi-drug resistance (MDR) rate was 57.38%. The carrier rates of
resistance genes ermB (77.05%), aac(6')/aph(2') (52.46%), and tem (55.74%) were high, while
those of vanC and mefA were low at 8.20% and 1.64%, respectively. The carrying rates of
virulence genes cpd (100%), efaA (98.36%), ebp (95.08%), and fsr (81.97%) were high, while it
was the lowest for hyl (11.48%). The distribution of some resistance and virulence genes
showed differences among different STs (P<0.05). [Conclusion] Enterococcus faecalis from
sheep feces carry high resistance and high virulence genes, and the distribution of resistance and
virulence is highly correlated with STs.

Keywords: Enterococcus faecalis; multilocus sequence typing; resistance characteristics; virulence
genes
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1 MLST ¥ #EEE 54
Table 1  Primer of MLST amplification genes

Primer Sequence (5'—3") Product
length
(bp)
gdh-F GGCGCACTAAAAGATATGGT 530
gdh-R  CCAAGATTGGGCAACTTCGTCCCA

gyd-F  CAAACTGCTTAGCTCCAATGGC 395

gyd-R  CATTTCGTTGTCATACCAAGC
pstSF CGGAACAGGACTTTCGC 583
pstSR  ATTTACATCACGTTCTACTTGC

gki-F GATTTTGTGGGAATTGGTATGG 438
gki-R  ACCATTAAAGCAAAATGATCGC

aroE-F  TGGAAAACTTTACGGAGACAGC 459
aroE-R  GTCCTGTCCATTGTTCAAAAGC

Xpt-F AAAATGATGGCCGTGTATTAGG 456
xpt-R AACGTCACCGTTCCTTCACTTA

yaiL-F CAGCTTAAGTCAAGTAAGTGCCG 436
ygiL-R  GAATATCCCTTCTGCTTGTGCT

¥ BT 4% 7 51 4 Enterococcus faecalis MLST
O PEEAT A XS, AN [R) Y S5 L ik [ 2
SrBLLs AR TS, #% 8 gdh, gyd. pstS,
gki. aroE. xpt. yqiL FIFXTR; 7 80T, 8
e AR R R E Rk ST AL, ]
BioNumerics 38 AE A 1% (unweighted
pair-group method with arithmetic means, UPGMA)
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1.4 gt

K K-B 484/ A 25805, Ao
TR TR AT R JBOE F S BRIE Y 51 U4 T BHI Bt
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MR . 2O =il . 2R R B/
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2020)" kR ER 2 . >R BioNumerics %44
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Table 2 Primer sequence, reaction condition, and product length of antibiotic resistant genes

Primer Sequence (5'—3") Annealing Extension Product length (bp)
tetM-F GTGTGACGAACTTTACCGAAM! 56°C30s 72°C30s 501
tetM-R CCTGGTCAACTTGTGCAACTG!™ (30 cycles)

ermB-F GAAAAGGTACTAAACCAAATAM 56°C30s 72°C 60 s 616
ermB-R AGTAACGGTACTTAAATTGTTTAC!! (30 cycles)
aac(6')/aph(2')-F CCAAGAGCAATAAGGGCATA!MY 58°C30s 72°C30s 220
aac(6')/aph(2')-R ~ CACTATCATAACCACTACCG!" (30 cycles)
ant(6)-1-F ACTGGCTTAATCAATTTGGG 58°C30s 72°C 60 s 597
ant(6)-1-R GCCTTTCCGCCACCTCACCG (30 cycles)

mefA-F ACTATCATTAATCACTAGTGC 58°C30s 72 °C 30 s 346
mefA-R TTCTTCTGGTACTAAAGTGG (30 cycles)

vanA-F CATGAATAGAATAAAAGTTGCAATA!Y 54°C30s 72°C60s 1030
vanA-R CCCCTTTAACGCTAATACGATCAAM (30 cycles)

vanB-F GTGACAAACCGGAGGCGAGGA!Y 54°C30s 72°C30s 433
vanB-R CCGCCATCCTCCTGCAAAAAAM (30 cycles)

vanC-F CGGGGAAGATGGCAGTAT! 54°C30s 72°C30s 484
vanC-R CGCAGGGACGGTGATTTT! (30 cycles)

tem-F AGGAAGAGTATGATTCAACA 51°C30s 72 °C 60 s 535
tem-R CTCGTCGTTTGGTATGGG (30 cycles)

53H, 1 Spearman A 3¢ 22 400k B 1 245 3R 0 5 i
R Z [ R ARCHE, AR t 50 ko
Mrea AT 2y 8 S JE R AEAN ] ST B #5721
Giil a5, P<0.05 BREREE,

2 BRS04

21 HENDEMEELSR

FIAERITE PSE Bl 1 oh B B /N
7%, B RBAYEBR B, A b E H R
B, FEME . ORE SRR RUK SR R T S B
B IAE . FTRARE . AR,
i 16S rRNA JER Y 180 57 (14 1), 48 NCBI
Bt P U 0 4 B AT 8 61 AR ERTA
2.2 MLST #&MgER

61 HRIEHERAILS1H 24 Fh ST AU 2),
H P E Pk ST1291 (18.03%, 11/61). itk ST1061

(13.11%, 8/61) AL HHE, 9 Fhiky PubMLST %k ¥
JEAREC KA, B L % PubMLST $u## 2 33k
301 ST AU, 435> ST1631,.ST1632.ST1633 .
ST1634. ST1635. ST1636. ST1637. ST1638
1 ST1639.,

& 2 % F BioNumerics B84 )1
AR, FT AR AR 1 B S5 A7 5 AT T35 1 ol Xof 22
SEARFE RS 61 BREEMAERA ST B2 [A] iy #H
PE, Bk ST1291 5 ST72 H A BT I 26 4 ¢
%,ST1061 5 ST1632.ST1634 .ST1635.ST1638
HAEBIT MRS K FR, ST506 Hl—7,

23 HHEIREER

FEMHERTE AR 2, WSk ps T . B
W e . ZHWEE BAEENMAIER
X TP IS, ARG WUAE A Sk ey |
S F6L R A 0 22 R T — 2 AR SN R P T
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Table 3  Primer sequence, reaction condition, and product length of virulence genes

Primer Sequence (5'—3") Annealing Extension  Product length (bp)
efaA-F  CTACTAACACGTCACGAATG 55°C30s 72°C30s 499
efaA-R  CGTGAGAAAGAAATGGAGGA (30 cycles)

ace-F AAAGTAGAATTAGATCCACAC 56 °C 30 s 72 °C 30 s 320
ace-R TCTATCACATTCGGTTGCG (30 cycles)

asal-F  GCACGCTATTACGAACTATGA!' 56 °C 30 s 72°C 30 s 375
asal-R  TAAGAAAGAACATCACCACGA!Y (30 cycles)

esp-F AGATTTCATCTTTGATTCTTGG!! 56°C30s 72 °C 60 s 510
esp-R AATTGATTCTTTAGCATCTGG!!! (30 cycles)

acm-F GGCTAGTCGTTACAAATGAG 58°C 30's 72 °C 60 s 655
acmR  ATTTTATTCTTTTGATTTCAGTC (30 cycles)

ebpA-F  CCGCTCGAGAACTAACAAAAATGATTCGGCTCCAG  68°C 30 s 72°C60s 1064
ebpA-R  CCGCTCGAGCCATCTCACGCATTTTATCTTCAACT (30 cycles)

ebpB-F  CCGCTCGAGCTGAAGGAAAAACGGTCCAA 70°C 30 s 72°C 60 s 530
ebpB-R  CCGCTCGAGCTTTTGCGTCGTCAGTGTGT (30 cycles)

ebpC-F  CCGGAATTCTGATAAATATCAAGGACTGGCAGA 65 °C 30 s 72 °C 60 s 963
ebpC-R  CGGGGTACCTAAGCATACTCTCCAGAAGTCACG (30 cycles)

SrtC-F ACACCAAAGAAATGGCTGAA 495°C30s 72°C30s 273
srtC-R ~ TCGCACCACCTGTAGGATAG (30 cycles)

cpd-F TGGTGGGTTATTTTTCAATTC 56 °C 30 s 72 °C 60 s 782
cpd-R TACGGCTCTGGCTTACTA (30 cycles)

gelE-F TATGACAATGCTTTTTGGGAT!!! 56°C30s 72°C30s 213
gelE-R  AGATGCACCCGAAATAATATA!! (30 cycles)

fsr-F CGCCAGAGATTTCACCTGACT 56 °C 30 s 72°C30s 218
fsr-R ATGACGAAACATCGCTAGCTCT (30 cycles)

hyl-F ACAGAAGAGCTGCAGGAAATGH! 56 °C 30 s 72 °C 30 s 276
hyl-R GACTGACGTCCAAGTTTCCAAM! (30 cycles)

cylA-F  ACTCGGGGATTGATAGGC! 56 °C 30 s 72 °C 60 s 688
cylA-R  GCTGCTAAAGCTGCGCTT!™ (30 cycles)

f/ - S b y - M 1 bp

1 500

1 ZEPIKEAE PSE IWBENEKESA). E=ZLEBERB, 1 000x) 16S rRNA E F 5B
3k[E  M: DL2000 DNA Marker; 1-6: 16S rRNA JE[H 344 7= 4

Figure I Growth morphology of Enterococcus faecalis on PSE agar (A) and Gram staining results (B, 1 000x)
and 16S rRNA gene amplification gel electrophoresis. M: DL2000 DNA Marker; 1-6: 16S rRNA gene
amplification product.
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Figure 2 Multi site sequence typing dendrogram and virulence gene and resistance gene spectrum. 0:

Negative; 1: Positive; ¥: New ST type.
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(98.36%, 60/61) % ebp (95.08%, 58/61), LAY
12 hyl (11.48%, 7/61)., efaA 7E ST1061 H1 ()43 4ii
R FAR T AR E(E (P<0.05), H T ebp
TE ST19. ST414 Hhop A F B TR 1E
(P<0.05), &I cylA 7£ ST180. ST414.
ST1061 . ST1635 H /)41 3 1 25 = T~ B A4V 29 {H
(P<0.05), ST995 75 Jy J [F 1 48 45 e AR 1K I
fii ST 74 [ 2 WoR T8 HE N5 L HL 5 ST /Y
KR

Table 4 Antibiotic resistance test results of Enterococcus faecalis

Category Antibacterial agents Dosage (disk) Rate (%)
R I S
B-lactams PEN 10U 40.98 - 59.02
AMP 10 pg 36.07 - 63.93
Cephalosporins CEF 30 ug 81.97 11.48 6.56
CFP 75 ug 73.77 24.59 1.64
FOX 30 ug 100.00 0.00 0.00
Tetracyclines TCY 30 pug 55.74 8.20 36.07
Macrocyclic lactones ERY 15 ug 63.93 24.59 11.48
Aminoglycosides NET 30 ug 72.13 6.56 21.31
AMK 30 pug 75.41 9.84 14.75
Glycopeptides VAN 30 ug 9.84 24.59 65.57
Oxazolidinones LNZ 30 pg 11.48 9.84 78.69
Sulfonamides SXT 23.75/1.25 ng 100.00 0.00 0.00
Monocyclic B-lactam ATM 30 ug 100.00 0.00 0.00
Peptides POL 300 TU 100.00 0.00 0.00
Lincosamides LIN 2 ug 100.00 0.00 0.00
Fluoroquinolones ENR 10 pg 22.95 24.59 52.46

- RMHE XA

—: No such judgment interval exists.
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Figure 3 Multi-drug resistance results of Enterococcus
faecalis.

2.6 HRMIATLER

RIS A /N BRI S 2 BLOMRS S UCAR . T IR
AW, B, 24 h NERES STI80 41
ST479 ZH43FET- 5 HFI 4 H; 48 h 4 ST180
HAFRAET: . ST479 Al 2 RAETs, [RAHE
Pk ST1291 A13ET- 3 H AT BRI AT ULk
U R, E . miE NERKECR, IR DL
1T = N 3 e 1 =] B 0 78 4 52
71 ST1061 ZH 1 ST414 ZLHY/NE 24 h WILFIGTE
8. K&, 72h JEEERENE T, RHIAETA
T X RA AR R IUTA S itk , SIS IR AT
AR EARAE

3 W

J0 BR TR A A BR g | A R F A B 1 i A 2
— IR SR TR 2 B ok S 4 2% A CLOn AR s R
K pH A8k DR v vk BE A ER IR ) i 52
MRE D), L RRAEIE IR BT h 2 A IR RE K
mE ALY, A AL, BRI AT A Sl s
P A AN ] ) A A7 3R W [ 113k (starvation) A1 A] A7
{HANA] %557 (viable but nonculturable, VBNC):{k
AP I ARL N MLST #ifE AR R it
YA B AR K 22 5 TR BRIz A7

27 N A8 SRR 0 5 W R RN B R T
(1 T ARG sp A 24 Fp ST A,
ST1291. ST1061 AfLHHf. il MLST Btk
RIS E], AN[E] ST ARG IH R 6 2, H
H ST506 AHXTH A 73 SRS R B, 9 FiokT
ST HU¥ ARG B 40 ST R i #7045 4 [
i kAR RIE R, AWVE S A St ah
TP ) B A, #B T AR B R RS
By S A AR POV DT 7 A g R 2 TR e
Kl Z ek

& BB ZE N R XTI 25 19 2 TR, T i
EATR TR 2545 B xR VR T R s ket
FEARET R AP IE h, 2EUR S I BR B X 40 R
. PR R AV 253 (78%, 83%) 1. 5 T A i
(36%, 48%), KW T AR B4R 2 M R X Hi
W2 RN R R Rt 25 Troscianczyk
SR LR A A . I 2 R R
LI ER . DURR R T 25 3840 53 R B T 96% 1
82%. MTEARMF T, FE . WIHRRMNMZ
ROHH 63.93%F 55.74% , K T/l # F IR A5
BRI . GAURER TS, XTI
MR 225, YA 2800 (8 F X 24 58 #k 1)
PR B B SR VE ] o 59 A0 U5 2% i BR 71 %o )
R T 24 0 42.5%2Y ) i\ FAREEGE
11.48%, X 5 HA MG IR A & HV KR
AT 5T HR A H B 9.84% X T iy B K T 25 A TR AR
X 5 8.20%M vanC #5717 A7 35 B G . i
Kl 4 A] WS RI 2538 45 53R 3 A FHERRE, TR
LA ST995., ST1061, ST1291 2 MKy, XF
T B 2RI VG AR T 2 FL A R 25 55 i 1)
— W%, 1# LA ST180, ST479 45 MAREEwy . Xt
T8 Z AT VML T AN 25 53 T 25 A%
) — o AT ARARLTS 24 35 1 DR AR O o SR B e B
.1 ST B 734, FRIIZEMHIREDUE AR
M ST BUFFTCEKCIR . AR ZE AR R IR
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Figure 4 Antibiotic resistance spectrum and ST type expression of Enterococcus faecalis. m: Resistance; m:

Moderate sensitivity;

: Sensitivity; %: New ST type.
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Table 5 Detection results of antibiotic resistance genes in Enterococcus faecalis

ST types tetM (%) ermB (%) aac(6')/aph(2') (%) ant(6)-1 (%) mefA (%) vanA (%) vanB (%) vanC (%) tem (%)
ST19 (n=3) 33.33 66.67 100.00" 66.67" 0.00 0.00 0.00 0.00 33.33
ST72 (n=4) 0.00~ 25.00° 25.00" 25.00 0.00  0.00 0.00 0.00 100.00"
ST180 (n=3) 66.67 0.00" 66.67 33.33 0.00  0.00 0.00 0.00 33.33
ST236 (n=1) 0.00 100.00" 0.00~ 0.00" 100.00°  0.00 0.00 0.00 100.00"
ST409 (n=1) 0.00"  100.00" 0.00~ 0.00" 0.00  0.00 0.00 100.00"  100.00"
ST414 (n=2) 50.00 100.00" 0.00~ 50.00 0.00  0.00 0.00 0.00 0.00"
ST479 (n=2) 0.00~ 50.00 0.00" 0.00" 0.00  0.00 0.00 0.00 0.00"
ST482 (n=2) 50.00 100.00" 0.00" 0.00" 0.00  0.00 0.00 0.00 50.00
ST506 (n=3) 33.33 0.00" 33.33 33.33 0.00  0.00 0.00 33.33" 66.67
ST689 (n=1) 0.00  100.00"  100.00" 100.00" 0.00  0.00 0.00 0.00 0.00"
ST995 (n=4) 75.00°  100.00°  100.00" 0.00 0.00 0.00 0.00 0.00 100.00"
ST1058 (n=1) 0.000  100.00"  100.00" 100.00" 0.00 0.00 0.00 0.00 0.00
ST1061 (n=8) 75.00°  100.00" 75.00 37.50 0.00 0.00 0.00 0.00 50.00
ST1166 (n=2)  0.00°  100.00"  100.00" 100.00" 0.00  0.00 0.00 0.00 100.00"
ST1291 (n=11) 63.64 100.00" 18.18~ 09.09” 0.00  0.00 0.00 18.18" 72.73
ST1631 (n=1)  0.00°  100.00" 0.00~ 100.00" 0.00  0.00 0.00 0.00 0.00"
ST1632 (n=1) 100.00" 100.00"  100.00" 100.00" 0.00  0.00 0.00 0.00 100.00"
ST1633 (n=1)  0.00~ 0.00" 0.00 0.00" 0.00  0.00 0.00 0.00 0.00"
ST1634 (n=1)  0.00°  100.00"  100.00" 100.00" 0.00  0.00 0.00 0.00 100.00"
ST1635 (n=3) 100.00" 100.00" 66.67 66.67" 0.00  0.00 0.00 33.33" 66.67
ST1636 (n=3) 66.67 0.67 100.00" 100.00" 0.00  0.00 0.00 0.00 0.00"
ST1637 (n=1)  0.00" 0.00" 0.00" 0.00" 0.00  0.00 0.00 0.00 0.00"
ST1638 (n=1) 0.000  100.00"  100.00" 100.00" 0.00 0.00 0.00 0.00 100.00"
ST1639 (n=1) 0.00"  100.00"  100.00" 100.00° 0.00 0.00 0.00 0.00 0.00
Total (n=61) 45.90 77.05 52.46 39.34 1.64 0.00 0.00 8.20 55.74

T BES TRV EEPE<0.05); 2 BEKTEETHEP<0.05). T
“: Significantly higher than the overall average (P<0.05); “: Significantly lower than the overall average (P<0.05). The same
below.

M2 Uk RS BRI B- NI S5 A =
WHEAT T ARORL, fEX iR, LmE
Wy SRR AR R T TR A AR S R T
PE, XF T BLRER A, Sk B IR AR
PRHER & o

FEVEZ AR | it 24 % K it 24 2 [
P T R AH OGP R AT B TR ST, T AR Y A
Spearman #H 5 2 FIO i 24 ¢ 75U 5 i 24 3 [ i0E A 7
FOCVER IR, e B 5 JF R i Hh v B AR OC
P, HEFEREAEFAMRPEEKRE . T

EIBEY T 25 2(72.13%, 75.41%) 5 41 56 3 [H
aac(6')/aph(2). ant(6)-1 (52.46%, 39.34%){4
ML, FE KRB T IR IRk i 2 Ak
B SR PUAE R RN KRR 2, TR e R B2
HWEH PR BRI RAFIE 2522, AR5
JIfd P S BT S BT AR R OF R AR B AH LR
DR 0h 2 B s v A RS 2 P o R G B T 26
AR AT R 2 BT R 28 2 i i
(aminoglycoside-modifying enzyme, AME) =
A5, aac(6')/aph(2)Ze4 NIk REER
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Table 6 Detection results of virulence genes in Enterococcus faecalis

ST types efaA (%) ace (%) asal (%) esp (%) acm (%) ebp (%) cpd (%) gelE (%) fsr (%) hyl (%) cylA (%)
ST19 (n=3) 100.00 66.67  66.67 100.00° 66.67  66.67 100.00 100.00" 100.00" 66.67° 33.33

ST72 (n=4) 100.00 0.000  0.00" 0.000  0.000 100.00 100.00 100.00" 100.00"  0.00°  0.00"
ST180 (n=3) 100.00  100.00" 33.33 66.67  33.33 100.00 100.00 100.00° 100.00" 33.33" 66.67"
ST236 (n=1) 100.00 0.00 0.00 0.00" 100.00" 100.00 100.00 100.00" 100.00" 0.00 0.00"
ST409 (n=1) 100.00  100.00"  0.00" 0.00" 100.00° 100.00 100.00 100.00° 100.00"  0.00°  0.00"
ST414 (n=2) 100.00 50.00 0.00" 100.00" 50.00  50.00° 100.00 100.00°  50.00° 50.00" 100.00"
ST479 (n=2) 100.00  100.00" 100.00°  50.00 100.00" 100.00 100.00 100.00°  50.00° 50.00" 50.00

ST482 (n=2) 100.00  100.00" 0.00 0.00" 100.00" 100.00 100.00 100.00" 100.00" 0.00 0.00"
ST506 (n=3) 100.00  100.00" 33.33 3333 33.33  100.00 100.00 100.00° 100.00"  0.000  0.00
ST689 (n=1) 100.00  100.00" 100.00° 100.00°  0.00° 100.00 100.00 0.00" 0.00" 100.00 100.00"
ST995 (n=4) 100.00 50.00 25.00" 0.000 25.000 100.00 100.00 25.000 75.00 25.00 0.00"
ST1058 (n=1) 100.00  100.00" 100.00 100.00 100.00° 100.00 100.00 0.00 0.00 0.00 0.00"
ST1061 (n=8) 87.50° 75.00 100.00° 100.00° 75.00 87.50 100.00 0.000  50.000  0.00° 100.00"
ST1166 (n=2)  100.00 50.00 100.00" 0.000  0.00" 100.00 100.00 0.00° 100.00°  0.000  0.00"
ST1291 (n=11) 100.00 4545 72.73 0.00" 100.00° 100.00 100.00 100.00° 100.00°  0.00°  0.00
ST1631 (n=1) 100.00  100.00" 100.00" 100.00" 100.00" 100.00 100.00 100.00" 100.00" 0.00 0.00"
ST1632 (n=1)  100.00 100.00" 100.00° 100.00" 100.00" 100.00 100.00 0.000 100.00°  0.00" 100.00"
ST1633 (n=1)  100.00 100.00"  0.00" 0.000  0.000 100.00 100.00 100.00" 100.00"  0.00°  0.00"
ST1634 (n=1)  100.00 100.00" 100.00° 100.00" 100.00" 100.00 100.00 0.00" 100.00°  0.00" 100.00"
ST1635 (n=3) 100.00 33.337 100.00" 33.33 33.33 100.00 100.00 0.00 66.67 0.00" 100.00"
ST1636 (n=3)  100.00 33.337 100.00° 100.00° 100.00" 100.00 100.00 100.00° 100.00"  0.000  0.00"
ST1637 (n=1)  100.00 0.000  0.00" 0.000  0.000 100.00 100.00 100.00" 100.00"  0.00°  0.00"
ST1638 (n=1)  100.00 100.00" 100.00° 100.00" 100.00" 100.00 100.00 0.00" 100.00°  0.00" 100.00"
ST1639 (n=1) 100.00  100.00" 100.00" 100.00° 100.00° 100.00 100.00 0.00 0.00 0.00" 100.00"

Total (n=61) 98.36 62.30  62.30 4590  63.93

95.08 100.00  63.93 81.97 11.48  36.07

AME ZE[R, ant(6)-1 -5 ik B 2 b 25 i
Y ML TIAR S DR L IR 8 48 5 At
B AT R AR B R KR ESF
aac(6')/aph(2) ik i = T ant(6)-1, X 5%k
AAAE Tk Bk s % e+ |, o THEW R Z
[E5ERS . §HUN R A 2P, Miller 2423 78
1 IR UAE R ES T B R e ek
W AR AT R ETE 7%—10%, AWF5EH vanC
3 RN 8.20%, XSIAEKRTA . R IRIHER A AE YL
Ok E#E vanC #: 1-(C1/C2), ‘BT IRZE

ik RRIK RO 2520, Hik, A5
Hr vanC 1 H BRI RE 55 2 3k B X it 24 JEE DR 1 Bl
BUIRAA T, 3 PREAR t R I0 & BIE A tem 7E
ST995 H ()43 i 2 /& T I AR F-H41E (P<0.05),
[FlH ST995 X B-PNME IS bt Ak 25 th Fe BB o i
1 (75%, 3/4). fEMAILHAHF R ST1291 K
ST1061, ermB 7E ST1291 H 4345 i & 1w T4
S HI{E (P<0.05), tetM ££ ST1061 FF 45317 i
TR EE (P<0.05) , F H. 1% 6 5 i 24 5
K] 5 7 TS 245 2 75 22 ) 3 B L 0 o ) R OGPk
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BT Tz Z AR T 245 1 K 5 T 3R A5 1 RE
122548, IR WA 20 5 YA DG
FIA TR BfaA T2 504 Il AR B 38 g BR TR
Wk, B—FREEAZMZR; acm, ace A
KB —PRIREEGEN, EHBERE LS e
B, SIREBUE; Asal HATEEEIER, YEomBhit;
Esp /&2 H ekt sl &R mE A, o+
MR R AR, 5B cpd Rkt
FEE, X AKAMEABIIER; GelE 24l
JfL o045 e KGR A e B R IG L J J R  RH I
L EEYTEECE Y, fsr WA 4> RS8R
PSR 3Rk 5 hyl v] 7725 A R 2B MEAE R i
BRI ; Cyl A ARBEIEME, &S s R
MBS 2 —, A 2L FTAZ A0 A 2 G FH
PRI ; ebpA. ebpB. ebpC Fl srtC 2Bk i
ebp B 4 A TEHE [ TR AE , e [R] 52 2
BHIINEERY ARWFTEH, cpd MR 100%,
cpd RS HE TR 7E B AR Z TR 55 RS Y, kot
JEFE MR 5 FARAR I 2 . SRR Z
— . ebp A FE X (ebpA, ebpB, ebpC, srtC)f#
WK 95.08%, i BB T LL ebp ZE[H
il £ 22 T DTS 2 P RE TR B 14wl 450
Fow IR A5 R R, B R E T
PRI PR B0 I 5 55 o BT R AR t AR R B
K gelE. fsr 75 ST1291 443 Aii &8 2 5 T4 1k
S ME(P<0.05), cylA1E ST1061 Hrf /1 i 3%
1o T AR P {E(P<0.05) o 2 A BRI 8 1 711
AR S, AT e Z A R
HAEMINREXZR, Ll fsr AN gelE. sprE
AW, WpeY R IER, a5 A4 Y
JA 2B, BRI 5 AR MR A S ebptl
esp''¥ . acelacm. efaA L HA FHHHE FIB3304%
FEAR Z 5 ot A [ 3 ) 25k IR 485 5 S8 80 A i
SN AT g R SE R G A R A
XS TR AR A A R LA Bk e Y A AT REDY,

Rl R LR AL T o T AR, HEERE
A A 7 AR S B 14 2 A PR T

4 Zi

ABIF T 45 S /R A DR M TR T e B iR 24
HA BT 7N T R R EORE 5 2l
BEJIRF A0 5 ST B4 S 35 A0 DG PE 75 5]
TUESE . AWFFEATRUESE T - IR 2l Bk Al A
HFATI A B E R B ELR, XA T
A e R TR AR S . AN FEEE R R A
7R I ER A AR I, TR I
25 23 N T R4 .
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