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Antimicrobial susceptibility analysis of Enterococcus spp. collected
from a raw pork free trade market in Beijing
PENG Zi-xin, ZHANG Shuang, WANG Wei, HU Yu-jie, LYU Han-yang, ZHANG Jian-zhong, LI Feng-qin
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective To evaluate the antimicrobial resistance of Enterococcus spp. using samples from the environment
and retailed raw pork from free markets in Beijing. Methods The susceptibility of 86 isolated Enterococcus spp. to 10
antibiotics was determined by broth microdilution method according to CLSI ( Clinical and Laboratory Standards Institute ).
Results In all 86 isolates tested, 67.44% (58/86), 54.65% (47/86), 38.37% (33/86), 26.74% (23/86),
23.26% (20/86) and 20.93% (18/86) of Enterococcus spp. were resistant to tetracycline, erythromycin, ciprofloxacin,
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high-level streptomycin, high-level gentamicin, and chloramphenicol, respectively. It should be pointed out that 30
(34.88% ) strains of Enterococcus spp. were resistant to more than 3 antibiotics, and 22 spectrums of antimicrobial
susceptibility were observed. All Enterococcus spp. were susceptible to ampicillin, penicillin and vancomycin. According to
the antibiotic profiles analysis, Enterococcus spp. isolated from different sources had significant difference on the antibiotic
profiles. Moreover, daptomycin-resistant Enterococcus spp. from food-related samples was first reported in China.
Conclusion The multi-drug resistance of Enterococcus spp. isolated from raw pork and environmental samples of the free
markets was very serious, and their antibiotic profiles presented significant difference. It was the first time to isolate a
daptomycin-resistant Enterococcus spp. from food. Therefore, close attention should be paid to drug resistance surveillance.

Key words: Enterococcus spp. ; drug sensitivity test; antibiotic susceptibility; fresh raw pork; free trade market; food
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Tt 245 35 D9 2% i 2 FLAtn B, S B 25 1k P A 9%, N
I A S O B T 2 DR A AR A
FEE i DA KB U T8 B b g BRI 25 4, X T
P S 25 Mol B R ) ARERH R A HE R
SCo ABIFFE XS AL BT HE 4 51 T 3 F 45 AR G gk
R B B 2 B PR U R 095 KRR S b A B Y
17 TR VAT AT TS 245 1 ARG W0, Ay A o) R 2 M KR T 24
P A9 1 3 4R AR B

1 #R5AEE
L1 #ok
1.1 BHERORIE
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T DHIL T A BARE L RE R PR RE A T KR R AR
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WA S [ i DR R 52 49 =5 A o 22 B 23 (CLST) 72 1 sk
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CLSI M100-S25 3CF3 2D #E 75 1 b e 25 47 45 2R A MIC >4 wg/ml) o A BRE X BN D B 2058 R

SRR S N DUFR 2L A P A R4 5 45.35% (39/86) |

36.05% (31/86) .8.14% (7/86) 1 1.16% (1/86) ,
2 BHRE5H5H JIT A 32 A B o 2 T bR L T A RO o R
2.1 JHERTE SN B R AR [ A 2 i L LFE 1, i 1 AT D 2R U ER 2 50%

TE3Z A 10 F A2 K, 86 Bz KR 0 DU BR 2T R AR QT A T AR R (MG, ) 7351 8 il
RVUAHR WREHEER PR R SRR >32 pg/ml, B T 25 97 50, X VLI AE 10 Ff 52 3L
B RN A R R AW 25 53 50 67.44% (58/86) . PUA P iy Bk B Xk 20 % 2% 0 DU B SR 25 e o T
54.65% (47/86 ). 38.37% ( 33/86 ). 26.74% VDR R AR R DR OR B R M ok i
(23/86) .23.26% (20/86) Fil 20.93% (18/86) . M FH M| 90% 52k 15 bk A K T 75 i 28 Rk JEE (MIC,, )
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Table 1  Analysis of antibiotic susceptibility to 10 antimicrobials of 86 Enterococcus spp. isolates

P M 24 ey R MIC 5 [l MICy, MIC,,
BB AR/ % WHREUKR P ER/% EREUE BURE/% /(pg/ml) /(ug/ml)  /(pg/ml)

AMP 0 0. 00 0 0. 00 86 100. 00 0.5~1 0.5 1
PEN 0 0. 00 0 0. 00 86 100. 00 0.06 ~4 2 4
ERY 47 54.65 31 36. 05 8 9.30 0.25 ~8 8 >8

CIP 23 26.74 39 45.35 24 27.91 0.5~4 2 4
DAP 1 1.16 0 0. 00 85 98. 84 0.125~8 2 4
VAN 0 0. 00 0 0. 00 86 100. 00 0.5~4 1 2
TET 58 67. 44 1 1.16 27 31.40 1~32 >32 >32
CHL 18 20.93 7 8. 14 61 70.93 8 ~64 8 > 64
HLGR 20 23.26 0 0. 00 66 76.74 250 ~ 500 <250 >500
HLSR 33 38.37 0 0. 00 53 61.63 500 ~1000 <500 >1 000
2.2 ANIRIR S BR A Y 24 B Al 2R LA NP R 25 F8 ik 31.82% (7/22) o HEBEIR K

AN TR A R i BR T 4 2 B 2R 22 S R RBAT R R TR  BR T 0o S  2R RE  , TE R RRE
Gibiit BE VR PR AE o R IR o BR R X DU PR R 25RO 0B B0 B BR O X R R R T 25 R Gk 48.28%
100% (14/14) i {5 KB bt AR ER B X DUSR R TR (14/29) o 15 7RI S DA AR il A 05 A B B 0 iy ¥k 2
RNy 23.81% (5/721) o BREEURIRFE MR ER  POOREE ZRIURE, I 558 BE VR PRRE Al v 20 5 i BR TR X 55
TR BR DN U0 B S URK, T A S A RE R OR TR BR TR X MR DROR R T 255 50% (7/14) , BAR L 2,

2 ORIRIZE R G R IR BR B X 10 Fbii AR 3R Y 24 MR 45
Table 2 Antibiotic susceptibility to 10 antimicrobials of Enterococcus spp. isolates from different kinds of samples

Ho TR ARE AR IR bR (n =29) SR EEIRIRPEA ORI (n=14)  T5RKBERORIEERR (n =21)  AEER ARE S ORIREE IR (n =22)

RS RS i} 25 5/ % PR B bR W} 25 3/ % R B/ bR 2553/ % T B B bk W} 25 %/ %
AMP 0 0. 00 0 0. 00 0 0. 00 0 0. 00
PEN 0 0. 00 0 0. 00 0 0. 00 0 0.00
ERY 17 58.62 9 64.29 10 47.62 11 50. 00
CIp 11 37.93 0 0. 00 5 23.81 7 31.82
DAP 0 0. 00 0 0. 00 0 0. 00 1 4.55
VAN 0 0. 00 0 0. 00 0 0.00 0 0.00
TET 21 72.41 14 100. 00 5 23.81 18 81.82
CHL 14 48.28 0 0. 00 2 9.52 2 9.09
HLGR 13 44. 83 7 50. 00 0 0. 00 0 0. 00
HLSR 11 37.93 12 85.71 1 4.76 9 40.91
2.3 BKE AT 2535 73 AR R AR ERY-TET;15 ¥k Xt 3 Fhyi/E =it 25, 34 6 Fhid

AR Z AR 86 B M BR B LAY 22 B 24 4% A 2538 , W UL B i 2595 O CIP-TET-HLSR ;5 Bk B X
Horp 17 AR X BT A SZ2 TR RO 12 BREE R 4 BT R 25, 04 S R 259 , 45 Fh i 25385 HA
XU MPPLAR R 25, 304 3 BT 2530 527 BRIEXS2 Bl 1 BRI ;2 BRIEXT S B BTAE R 25, A 1 R 253,
PUA R 25, 304 6 Mt 2538, I % WA 259 28 ERY-TET-CHL-HLGR-HLSR ;8 #R iR XJ 6 M4t 25 3R i
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25,4 1 Fh i 25 3%, 4 ERY-CIP-TET-CHL-HLGR-
HLSR . £ 2HE i oA U5 BT PR 109 Tk 24 335 22 25 oy v 2
RARDC N < b T 2 PR il AU (12 Bl) 2R S 5% A A

A AR (10 ) (T5 /KR Rl I TR (8 il ) 1 g BE Uk A A
AR IR (4 B o Bl BT AT 24 9 9 54.55% |

45.45% 36.36% F118. 18% , I3 3,

F 3 ORIEIRE Gk U IR B A T 235 43 B
Table 3 Drug resistance profiles of Enterococcus spp. isolated from different kinds of samples
S lffﬂ,ﬁ?fr?ﬁfﬁlﬁwﬂé ﬁ%@%ﬁf#%i ‘Jﬁ*ﬁﬁ%?ﬁ)ﬁ ﬁi@ﬂﬁl’ﬂ#%* A3 (n =86)
X BHH(n=29) FEEK(n=14) Bitk(n=21)  REHK(n=22)
R iiif 25 1%
ik EHH i EHE I BHE G BHE G ERE G
/¥R /% /¥R /% 7k /% 2 /% /¥R /%
0 — 6 20. 69 0 0. 00 9 42.86 2 9.09 17 19.77
TET 3 10. 34 0 0. 00 1 4.76 1 4.55 5 5.81
CIP 1 3.45 0 0. 00 1 4.76 0 0.00 2 2.33
! ERY 1 3.45 0 0. 00 2 9.52 2 9.09 5 5.81
/N 5 17.24 0 0. 00 4 19. 05 3 13. 64 12 13.95
TET-CHL 1 3.45 0 0. 00 0 0. 00 0 0.00 1 1.16
ERY-TET 1 3.45 7 50. 00 2 9.52 4 18.18 14 16.28
ERY-CHL 0 0. 00 0 0.00 1 4.76 0 0.00 1 1.16
2 ERY-CIP 0 0. 00 0 0.00 3 14.29 0 0.00 3 3.49
TET-HLGR 0 0. 00 4 28.57 0 0.00 0 0.00 4 4.65
TET-HLSR 0 0. 00 0 0. 00 0 0. 00 4 18.18 4 4.65
/N 2 6. 90 11 78.57 6 28.57 8 36.36 27 31.40
ERY-TET-CHL 2 6.90 0 0. 00 0 0.00 1 4.55 3 3.49
CIP-TET-CHL 1 3.45 0 0. 00 0 0.00 0 0.00 1 1.16
ERY-TET-HLGR 1 3.45 1 7.14 0 0. 00 1 4.55 3 3.49
3 ERY-CIP-TET 0 0. 00 0 0.00 1 4.76 1 4.55 2 2.33
TET-HLGR-HLSR 0 0. 00 2 14.29 0 0.00 0 0. 00 2 2.33
CIP-TET-HLSR 0 0. 00 0 0. 00 0 0. 00 4 18.18 4 4.65
N 4 13.79 3 21.43 1 4.76 7 31.82 15 17. 44
ERY-TET-HLGR-HLSR 1 3.45 0 0.00 0 0. 00 0 0. 00 1 1.16
ERY-CIP-TET-HLGR 1 3.45 0 0. 00 0 0.00 0 0. 00 1 1.16
ERY-TET-CHL-HLSR 0 0. 00 0 0. 00 1 4.76 0 0.00 1 1.16
4 ERY-CIP-DAP-TET 0 0. 00 0 0.00 0 0. 00 1 4.55 1 1.16
ERY-CIP-TET-CHL 0 0. 00 0 0.00 0 0. 00 1 4.55 1 1. 16
/Nt 2 6.90 0 0. 00 1 4.76 2 9.09 5 5.81
5 ERY-TET-CHL-HLGR-HLSR 2 6.90 0 0. 00 0 0.00 0 0.00 2 2.33
6 ERY-CIP-TET-CHL-HLGR-HLSR 8 27.59 0. 00 0 0.00 0 0. 00 8 9.30

H— R H 2

AR ) 2 A 5t f V5 B R 19 T 24 335 2 A - Hb
AT % PR it R VR BR 1A 6 R T A= K it 24 % (ERY-
CIP-TET-CHL-HLGR-HLSR) i #k ¥ i 2 &2, 5 %0k
VRS> SRR 27.59% (8/29 ) 5 1 BEUR SR K i >k U5
BRUA 2 FhbiA: T 25 35 R bR AR & £, o %Ok TR A
BRNY 78.57% (11/14) , 5w UL 245 3% 4 ERY-
TET, Tif % 3 Pk RN MA 3 B, b7 21.43% (3/
14) , 5% UL Tiit 25 3% 24 TET-HLGR-HLSR ; ¥5 7K #
sz 2 R E R R 6 FR, T IZOR TR 4
BRI 28.57% 5 WL 2515 S ERY-CIP; A= i
PRRE it ke U5 T 43 B8 I I BR A A 8 Bk T 32 2 AR
25 IZOR TR ST B AR 36. 36% (8/22) , B i LT 24
7% ERY-TET 1 TET-HLSR, i 52 3 #di 4 £
WA T Bk, 5 31.82% , J H UL 25 3% Oy CIP-TET-
HLSR ; Fi A7 32 1 R AR i 52 2 Bl A4 28 00 B AR BT o L
il A, ik 5 31.40% (27/86) , Hivh ERY-TET fif 25

SR Z A 14 Bk, R R R 16. 28%

22 it 25 A W A2 3 A A DL B HiAE R
PRA 30 #k, i BT A 2 i R Y 34, 88% o AS[AIFE
e U 22 Tt 24 TR R A R e B AR YR O - M TET U 4K AR
R 16 Bk A 5% PR RE S ORI 9 AR LB BE IR SR AR
min R VR 3 R ATE KRR SRR 2 Bk, o B %Ok VR
BRI 55.17% (16/29) .40.91% (9/22) 21.43%
(3/14) f19.52% (2/21) .

3 itig

W 25 i Bk T 1 245 3 4 10, 8 G R T R
T BR A A 380, g Bk T T 2 1 L 5 O A
s e AR R BB R, A R
Y S EIE R E L 21.0% ~27.5% """, T
i Bk T B AT T 245 5 DR 356 45 R A% 0 i 5 L, 5 K
LT TR 2 DR R B 3 TR, 8 R A 2



R AR AR

—742—

CHINESE JOURNAL OF FOOD HYGIENE

2016 4E55 28 55 6 #i

FIAIT O B IR R IA YT R BRI . A BRI
45 SR S DA SE R DA RE S 2 1 M R R DO ER R
CLEE AR VR BE A R MR N VD R T 57 Mk
(31.82% ~81.82% ) , i A\ FF 855 ity 70 75 1) i B oA
MUHR AHER mRESRER AN E AE
ENIITEN 9 RPN = N % X I R AR
5 1) i BR R A RS 245 25 0o T A R AR L O S Y
1M ELJ5 2 2535 B R ), X ] g S T b R T
TG YR AR 21 O 5 IR BE U TRORE &l R 0 B Y
ERERDGT IU 25 28 A1 24 1 v 1% 100. 00% , iX 7 fig 5 i
Gy i F A 39 2 A G o

IR AER e R AN REFEAERE
ASE IR 259, KM R B0 X e g A R
BT A B A TR 24 P 3k S T 24 TR A ) 6 B
PRI A T e N NTE, AT RE S BN MR AR TR T 24 1
Ko Aratidt s "™ AR A R 4 1 SR R 4y
BT R mERES T R R AER A
SR NN 7 TSIl | AN S O T 2T I o 1
16. 7% .53.3% 20% . 70% F1 90% ., F& [E b 5 Al 1L
ARV & F5 56 7 0 B W BRI X U R R 4L R
r R R R R R TR R AN YA T 2y
ROH R 92.5% ,72.8% .50.3% .30% .7.9% F
4.2% . LA AR g BR U i 2 26 K 2 33 R 2
1 T AT R S5, 3 Sz e T A ] A R ARl Rl
MPLA R LG ™ 5, 37 58 5 2 3 0 IRk 62 o o i 24
[EESE 3/ S

WL R M R AR R (KR B R el
B R ) TEMR SN S XS T B A 0B T A E I R
ALY QTS o i N el S Vi e B i S
AR BRI A 2 B R (ELI R bR SR
BT A ORI 20 i BE R A7 B0 2R R B R T 2453697 1
PREERG , M HR A TR RS —
GAAEREH LG WI IR G O o 20 T B N R R IR
R 2 B BE B K AR T 24 4 3R W& SRR e 4
EFE S A0 R A BT R E R W AR
Jackson % V3 T 3 [ % b 3% 8 U B Bk T X
VB2 S A T 2R AR R T 25 A 3k 42% , JF i
N T AR R A TP R T R T AR R
I B %S B A R 24 i BR A
JEPR o A 5 RO o, 4R 5T 3% IR i BR R N
e B PROR B 3R MBE 7 3R s B T 24 4, 4R R
U T b I R 3l W i Bk X R R 2R T
A R A 254

AHIETE N A EE S A RE 03 SRR OA FE
R LG W . RFEE R I i AR Rt
R, BA Ty T 2 1R R R R R HL, BOACA

e 0 R A RO AR, 2010 AR HE AR T
B E A TEIG PR & k T R 2
RIE o (R, AW 5 A6 A A A R R LA 4T R R
TiEf 245 i B T 75 28 51 AR S B 103 B, O 4 U o G
3 FT R

Hh ] R A SR SR O L B Y R R B A
TS L. BEH PUAE B AR A S SR L PR R
iR, 2B GF 4% Y b o3 B A BB T 24 B0 H AR
TS A i (o B A0 AV Vi /2 VR 7 A S D I e
PO Az Z6H S 245 40 B 19 20 5 T 7, A DGR 17T 3 1o o o
Xof A S DA T 3 T3 A BR800 A A X i R AR S A R
F1%) 200 T T 24 P A M 0 3% K R T T 245 1P o N 2K it
R G

&% ik
(1] BRI, W 2de v te, 55 I BR R i i % s 92 11 PR K
R R B[] b RGeS 4T 46 &, 2015,15(1) :6-10.

[ 2] Gilmore M S, Clewell D B, Ike Y, et al. Enterococcal infection-
treatment and antibiotic resistance-Enterococci: from commensals
to leading causes of drug resistant infection [ J ]. Journal of
Geophysical ~Research  Atmospheres, 2014, 98 ( C7 ).
12579-12600.

[ 3] Camargo C H,Bruder-Nascimento A,Lee S H,et al. Prevalence
and phenotypic characterization of Enterococcus spp. isolated from
food in Brazil[ J]. Braz J Microbiol ,2014 ,45(1) :111-115.

[4] WG, DR U 2005 ERE TS Y5 1 s Bk v
Yy St A A AT (] P AR A 4 A, 2013,23
(12) :2664-2666.

[5] LIU Y, LIU K, LAT J, et al. Prevalence and antimicrobial
resistance of Enterococcus species of food animal origin from
Beijing and Shandong Province, China [ J]. ] Appl Microbiol,
2013,114(2) :555-563.

[ 61 it ) o i 24 A ) il A= 9 3 G bk B0 B G T 245 28 £ 47 T
FELD]. 7N AL g BT R 27,2012,

[ 7] Giraffa G. Enterococci from foods[ J]. Fems Microbiol Rev,2002,
26(2) :163-171.

[ 8 ] Pesavento G,Calonico C,Ducci B, et al. Prevalence and antibiotic
resistance of Enterococcus spp. isolated from retail cheese,ready-
to-eat salads, ham, and raw meat[ J]. Food Microbiol, 2014 ,41
(2):17.

[ 9] Valenzuela A S, Omar N, Abriouel H, et al. Virulence factors,
antibiotic resistance, and bacteriocins in Enterococci from artisan
foods of animal origin[ J]. Food Control,2009,20(4) :381-385.

[10] Jahana M, Krauseb D, Holley R. Antimicrobial resistance of
Enterococcus species from meat and fermented meat products
isolated by a PCR-based rapid screening method [ J]. Int J Food
Microbiol ,2013,163(2/3) :89-95.

[11] Medeiros A W, Pereira R I, Oliveira D V, et al. Molecular
detection of virulence factors among food and clinical Enterococcus
faecalis strains in South Brazil [ J]. Braz J Microbiol, 2014, 45
(1):327-332.

[12] Hollenbeck B L, Rice L B. Intrinsic and acquired resistance



AT AT 3 A BRAT TR A

P xF /) BRI O S 7 sl

—743—

mechanisms in Enterococcus [ J ]. Virulence, 2012, 3 (5): [17]  #HE, 5t HH, T4E. 2009—2013 4F T Pl XL 78 8% Y 2% i Bk
421-433. A FILBR J R AT W DA 43 A B T 245k A A LT ] P R A R A

[13] Arias C,Murray B. The rise of the Enterococcus:beyond vancomycin ,2015,40(8) :611-616.
resistance[ J ]. Nat Rev Microbiol ,2012,10(4) :266-278. [18] Ariiuk, i, B 50, 5. ¥R 07 5 Z T 25 I Bk 00 85 &%

[14] Sanchez-Diaz A M, Cuartero C, Rodriguez J D, et al. The rise of AR L R R I [T ], F B R AR, 2011,42 (2)
ampicillin-resistant Enterococcus faecium high-risk clones as a 236-242.
frequent intestinal colonizer in oncohaematological neutropenic [19] %94, 8%, B 45, 4. 7 B b X I PR 40 B9 1 5K 8 B X 5 e
patients on levofloxacin prophylaxis: a risk for bacteraemia? BERR B R 25 2 R A R 58 [ T]. o 4 = B Jdk e 2 2% i,
[J]. Clin Microbiol Infec,2016,22(1) :59. el-59. e8. 2011,21(17) :3539-3541.

[15]  SZFRK, £, 8RN, 5. B 5 R BEFE S o i Bk i PR s A [20] Jackson C R, Fedorka-cray P J, Barrett J B, et al. High-level
W ST R AR [T ], & 5 2 4 A A T 24 42, 2016, 7 aminoglycoside resistant Enterococci isolated from swine [ J].
(6) :2240-2246. Epidemiol Infect,2005,133(2) :367-371.

[16] Clinical and Laboratory Standards Institute. ~M100-S24 [21] Diaz L,Tran T T, Munita J M, et al. Whole-genome analyses of
Performance standards for antimicrobial susceptibility testing, Enterococcus faecium isolates with diverse daptomycin MICs[J].
tuenty-forth informational supplement[ S]. Wayne:CLSI,2016. Antimicrob Agents Ch,2014 ,58(8) :4527-4534.

KR

o AC AT 1 TSI JRROFF I TR 5 P %k /) B 5 00 8 ) 18 Y 52 i

BAd, AW, Mgk, £-E, ),
(HEEERATERH T, HE KD 410005)
H E.BHN FAMkSul ARG HRSMT N R LR AGERAER, FE %A 200 R4 & ICR R H

MH A S K4, HKMA0 R RIBARRMBEAL A 4 D, P HAeHF b fo BT RASWIK. P . 5 AH F4(0.25,
0.50.1.50 ¢/kg BW) fo st pa 40, £ 4% vl § 30 X5, %0 #ﬁ#a%%,‘hﬁwjz}w%,év&/\%ﬁdmﬁ&%s*ﬂmwt\
o0 M0 S MR S JE R - B K fm I B B A A NK émn@,%ri%éa#réﬁ%m HR S BAKE, P . HAEFA
R ERGDRBREAE TSR BN A NK éwﬂ@iﬁ‘i,iﬁﬁ%ﬁﬁ-z'%X(P<0.05),m,ﬂ]géﬂﬁEH}]LJ}%F}m,ﬂ%—
Hphli RARERMIH, ZF AT FEEL(P<0.05), &7 Tt [/ K5 0AE JEM/ 4R R 5 LA .
PH-EEMBEFRERS KO MmN REEMAE B LM AN AN EY R, £ F A% FEL
(P>0.05), &it #HiFahERFHREDEANBIILENA TR,

KEBF M f A TSN, LR KRS @M%, NK @Eik; bR

hESEE RIS Xk FRIRED : A MERS:1004-8456(2016)06-0743-04

DOI:; 10. 13590/j. cjth. 2016. 06. 012

Effects of mixture of lycium seed oil and flaxseed oil on immune function in mice
DUAN Yu-jie, HU Yu-ming, YAO Song-yin, CUI Lu-wei, LIU Zhi-guang

Hunan Changsha 410005, China)

(Hunan Provincial Center for Disease Control and Prevention ,

Abstract: Objective To study the effect of boxthorn seed oil and flaxseed oil complex on mice immunity. Methods

Chose 200 institute of cancer research (ICR) mice and divided into five groups, and 40 mice in each group were randomly

divided into 4 subgroups according to body weight, including three different doses (0.25, 0.50, 1.50 g/kg BW) and the

control. After gavage administration of 30 days, body weight, immune organ-body ratios, cell immunity, humoral

immunity, mononuclear macrophage phagocytosis and natural killer (NK) cell activity index were measured. Results
Compared with the control group, the medium and high dose groups had significantly increased delayed-type hypersensitivity

(DTH) and NK cell activity (P <0.05). The high dose groups also showed a significant increase in half hemolytic
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