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8 D94 X Kluyveromyces marxianus {XiftiiE S & 4937
R HUR M Escherichia coli Og /NR RIS IEHLBE R H
BAE RIS

REE' MEARY TH4E? IR AR AL
(1. WEEHRIRE shRl0e N5 IFANGEE  010018)
(2. WEWRIRS BEFERE NS AN 010018)

H OE: [88)] BREWTHESRE . HILAG., e, BRRFELESRRK, LEDL LN
&4 BAF Kluyveromyces marxianus X347 gm it A 2 Hi4% 1 Listeria monocytogenes # 47 # £
R, At BR D452 3% K. marxianus KLl o AR 9t IRE4R V. Ak, AR R DL
/I K. marxianus Xt E B A3t R e 8w KM AT H Escherichia coli Og /s R % E LA A A
BhAaANFn, (&) ¥ 128 2D RS A 428, ZAE. BmsTRA. K2 875 K8 4,
Bomxt R Rk 7 d EE LH PBS, JTTH 4 RIEHE. coli Og; K2 407 § i 64 K.
marxianus pH 2.0, 7Z 4t E. coli Og; K8 07 § 3L A 44 K. marxianus pH 8.0, 524t E. coli Os.
KA EIHE £ EEINE 0. 45 7d DR MREY R, AT HER ) R E B4, ELISA
FEMZF P RAERES, AXR@ORNZT T @i, FHRARENTEMAR. [LX] &K
Jast B RAERRSE 4 RIEAB B RI—27 5 Rl FERF AR HRE T, K2 45 K8
) RERAPR ST TR B, T AR ERY, T—RARE LE R &R L H R
E. coli Og s A9 N LR R BT AL, BRAT B S 7 RIS T ZK T = & 21(P<0.05). K2
tAFn KB LA 4 RAn s 7 RARIEFEH R F 5 T £ A4 (P<0.05). HmrtRALESE 7 K IgA 2%
KT 2 &4 (P<0.05). K241E% 4 R IgA. 19G 2% 5 T2 A4 (P<0.05). K241 4£% 7 X 1gG #=
IgM 2% & F = & 20(P<0.05). K821 £% 7 R IgM 2% 5 F = & 20(P<0.05). K2 2AE % 4 Rf=
% 7R CD8+REKTZH4, CDA+/ICD8+R % &5 T2 A4 (P<0.05). K84LA% 4 X CD8+Z %
& T = & 28 (P<0.05). K8 20 /2 % 7 A CD8+R F 1K T = & 41, CD4+/CD8+ 2 % & T = & 41 (P<0.05).
ByasfRAAS TREME. coli HERE G TEE4A, WHHRAKEREKT Z G4 (P<0.05).
K2EH TREME. cOli B E KT EAM, MREHKETEZNRT T4, IBFHHER
%3 TZEa4(P<0.05). KBLLAS T REMMHH AR TR ZNRTZHA, IBFAKEREZ ST
= 8 28(P<0.05). [4+£]) B L4548 IX K. marxianus Rt E 264 K2 4= K8 AL 25 i B 4 B
E. coli Og/ RERIER, RSLLBEIGE, FH AL TMHAE, RIVEFARILBATEH, F
1% E. coli Fefask i 694 =

XHEIR: MO, B AW, KMATH, BMRAA, T mLs

EEWH: FHFARPIFIESE H(No. 31060318, 31260570, 31260590); [E%FHY: X 4%11(No. 2012BAD12B09-3);
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Effect of antimicrobial compounds of Kluyveromyces marxianus in
Koumiss on immune function and caecal microflora in mice
challenged with pathogenic Escherichia coli Og

CHEN Yu-Jie' CHEN Aorigele’ WANG Chun-Jie?  CHANG Wang-Dong*
XU Dong-He! BAI Dan-Dan*

(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China)
(2. College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China)

Abstract: [Objective] Koumiss had beneficial therapeutic effects on cardiovascular disease, digestion
disease, tuberculosis, diabetes and diarrhea, especially Kluyveromyces marxianus had antibacterial
effect on Listeria monocytogenes. There was limited knowledge about antimicrobial compounds of K.
marxianus in Koumiss, so, we evaluated the effect of antimicrobial compounds of K. marxianus in
Koumiss on immune function and caecal microflora in mice challenged with pathogenic Escherichia
coli Og. [Methods] Kunming strain mice (128 heads, 20+2 g) were divided into 4 groups, the control
group, the challenged control group, K2 group, and K8 group. Mice in the challenged control group

were oral administrated sterile PBS by gavage for 7 d, then were administered intraperitoneally E. coli
Og at 4 d. Mice in K2 group were oral administrated K. marxianus pH 2.0 and K8 group were oral
administrated K. marxianus pH 8.0, then were administered intraperitoneally E. coli Og. The pathological
section of small intestine of mice were observed by HE staining at 0, 4, 7 d. The thymus index and
spleen index were weighed and calculated. Immunoglobulins in serum were monitored by
enzyme-linked immunosorbent assay (ELISA). T subsets were analyzed by flow cytometry. The caecal
microflora was calculated by the spread plate method. [Results] Mice in the challenged control group
appeared clinical symptoms and pathological changes of small intestine after they were challenged with
E. coli Og at 4 d. Mice in K2 and K8 groups had better mental state, and less died mice than the
challenged control group, K2 and K8 could improve pathological changes of small intestine after mice
were challenged with E. coli Og. Compared with the control group, the thymus index was decreased at
7 d by the challenged control group, while the spleen index was increased at 4 d and 7 d by K2 and K8
groups (P<0.05). Compared with the control group, IgA was decreased at 7 d by the challenged control
group, while IgA and IgG were increased at 4 d, 1gG and IgM were increased at 7 d by K2 group, IgM
was increased at 7 d by K8 group (P<0.05). Compared with the control group, CD8+ was decreased
and CD4+/CD8+ was increased at 4 d and 7 d by K2 group, CD8+ was decreased at 4 d by K8 group,
CD8+ was decreased and CD4+/CD8+ was increased at 7 d by K8 group (P<0.05). Compared with the
control group, E. coli was increased and Bifidobacterium was decreased at 7 d by the challenged
control group (P<0.05), while E. coli was decreased, Enterococcus was decreased, and Lactobacillus
was increased at 7 d by K2 group (P<0.05), Enterococcus was decreased, Lactobacillus was increased
at 7 d by K8 group (P<0.05). [Conclusion] These results suggested that antimicrobial compounds of K.
marxianus in Koumiss named K2 and K8 could ease clinical symptoms after mice were challenged
with pathogenic E. coli Og, enhance their immune function, influence their caecal microflora as
Bifidobacterium and Lactobacillus increased, E. coli and Enterococcus decreased.

Keywords: Koumiss, Antimicrobial compound, Escherichia coli, Caecal microflora, T subsets
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monocytogenes A4 I E/E M, PRk
HEREA. UERHEF. AR, SEAESEhHE
A, AR AR — A S P o
H, BESS A THURR MRS, PRI AN
pH, I, SR, JredE, L
FRTP %1} Saccharomyces Jg 2R 2y 3 1) 25 4= B
TR ARG R o . WERR TR A ARE | R TR 8
FEYEATR N B A O (R R
$RI K. marxianus fUSHL R E G YI7ESh ) EBn ]
A DA

TRV H O T A FT B Escherichia coli 255
LA TS ——Fh Ak E R, W iAok
IBIT o ARUE R R R S5 DR ™ 5 A 250
LR 2F A e (1 55 B 2 T 4 Ml 1) N A ik BRE R °2¢
AWM R R E K. marxianus fUSHL R A YITE
TRSbS2gG T REA AN T BOm T E. coli Og YA, A7
SR BB i, AScs/NRGE
223 H K. marxianus fUISHTRE A9 K. marxianus
pH 2.0 1 K. marxianus pH 8.0, 3 /80t E. coli Og
SR /N EA TR 2R, 8IE K. marxianus {CIEHTT
B S BORE E. coli Ol /NI S s HLAE
HE W RBER R, iE—2 R ST Rt Ee
i

1 MR5EHE

11 SERMR

111 ek 1 SRR IR (gL, Z 2RI
V)39, WERHRE 3, MEFEARS, FUAE 10, pH
6.0), T ARMIVEMEARAIRAF, HRBESCHR
W& L /& . PE anti-mouse CDA4+(12-0041) , PE
anti-mouse CD8+(12-0081), J[E Affymetrix 23],
E. coli Og: W4-ZEHE P43 BE TN S A L FMMiE Y 3K
Stk E. coli, K. marxianus: PN 57 i 8 bk s i 5E 4t
X B R 2 1 R 5 54 o v 4 S A R BR AT, PR R
LA AL % 5 1R 26S rDNA 8 3L [E] % 5F
K. marxianus fCIHHTE 2 &9 . B K. marxianus $7
F 1 SRR IR 25 T FREFR 72 h, o uERE SR
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W5 2 BOCHR[13] R H R B A MG A e AT 2
A% K. marxianus pH 2.0 (K2)#1 K. marxianus pH 8.0
(K8), FEIT HNFR(3 ] 2 711.3 mg/100 g FI
1 874.7 mg/100 g). ¥LM%(680.8 mg/100 g F
672.0 mg/100 g). “% R 2 (673.1 mg/100 g #!
13.2 mg/100 g). PLIRIMLfR (743.9 mg/100g F1
405.3 mg/100 g) 1 # % & 1 (75.0 mg/100 g #0
74.1 mg/100 g).

1.12 SEEEhISSEIe&it: v 128 HEH &R/
FE, RE 2042 g, MERERF, BEDL M 44, 2
FIZH . BURXTIRAL . K2 41f1 K8 41, 44 32 H,
SEG R 1, 50%EFEH E (Minimum lethal
dose, MLD) E. coli Og 2 4.7x10° CFU/mL, /]
WERURLERE, AEEfBUER, BFE, AHRYOK.
12 WHE

121 MRIERENBRIBENE : A4/
I IRRIL, Xt ™ E A/ N T, RE/ N7
AL, WS BRI, FEA PR /R AR
E, TR, HE Jeto s s e,
1.2.2 HRB[|EIBBANE: 50 FLEH 0,
4 R (TETRAT) 5 7 R A8 /NS IN F 30T,
Bt 5 R MR A 0 B SRR O U A AR A A
Bh= g0 A (mg) /AR (g) . M R 45 H= i iR E

*1 gt

Table 1 Experimental design

A5 Sy SR

Group Testing program
=HA L H AR M PBS 7 d, AR
The control group —iX, AKX 0.2 mL/ 2

EX TP apicEe|
The challenged
control group

ELEB T PBS 7 d, &5 4 RIEEEES)
50% MLD E. coli O &K 0.3 mL/H

% 2 BV T U PBS H Y K2 [FIHE N
2 500 mg/(kg bw)] 7 d, 45 4 RIS 50%
MLD E. coli O Ff&#& 0.3 mL/H

K8 41 [l K2 H2E4), # '8 7% TJCW PBS H1HY K8
K8 group [FI# 4 2 500 mg/(kg bw)], FFIEHE

K2 41
K2 group
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it (mg)/ A (g) .
1.23 MAERZBHKEBRMNE: RAEMBE /35 i
B, B S2 s ELISA & (TRt
TR AR PR A B WD E InE 1A . 19G
1 1gMmE,
1.24 T AREEFRVNE: REMKE THEE, W
200 P IR, 0 10 FEFVREADIS IR 5 mL, 5,
' 12 min, 1500 r/min B> 7 min, 7 L35,
3mLPBS % 3 ¥k, 100 i PBS Faiks, JEAHEHE
J¥ g 1<U0° AL 4Rk 2y, 4543 50 pL, AL
e, Zrilin ABR CD8-PE 11 CD4-PE, 4 < i
SeFRic 30 min, 2 mL PBS B.0, FF FiE, UUIE
Hfi 300 pL PBS, Rz & 7%, H Facsealibur Jii=X4H
MY (3 BD ZAFE]iE CD4+Al CDS+AHME E 4>
%, T CDA+/CD8+! 1,
125 EBEBNSN. ELXEAFFRETE
W, BETRKESLED, WEBNEY 10 S5
kR 845, JFURAY 1071072 4%, 435I 50 pL
WA T AU AT R 5 3L (BBL) |, JRAHET 37 <T
Hi g% 48 h, KD SUSAT PR o HeAs 43 )W 50 pl
WA T FUAT R R R R SR (LBS) |, IRAHE
37 T H5F% 48 h, ol FLIRAT BBt . i
50 pl WA TAHERGL AL BAIR R SR EL(DHL) |, 37 T
Big% 24 h, K5 E. coli $itit . P4 AW H 50 pL 7k
i T KF 8EBREBUIR R 73k b, 37 T 3R 48 h, £
MBR AR . FRER L, S GHRmRR T
PP B ([F AR R B Y IS B X), SR
lg CFU/g BN AR, AR . HmE
HERCE (g CFU/G)=Ig[X/0.05<Hi B K/ 1 i N 22400
FrE(g)]. FEFRAEN TH 8wkt AR Y HoR
R,
1.3 HELIE

BIELLX 25 %, RS SAS 8.0 BEf TN &y
Z4r, 4 ZE ST Duncan £ H L4L, P<0.05
hEFAGER L

2 GR545r
2.1 K270 K8 TR R E. coli Og /NERIGFK
FER TN/ A TRIE L LRV R M
2.1.1 K2 f1 K8 3R w1 E. coli Og /NRIEAK
FERBIRNE : 25 4/ 7 d WTEHT R84k, 8ok
X HRA/INRZESCIREE 4 KIS 8—12 h, F4/I
AR, JFGRYE., FRJE 24-36 h HINHRIG
PRAEAR, EZORBKIR . M5 . IRE. KZEEE. 17
RGE . M, Fo/NEIET, TR 48-72 h (5
B85 7 R)FET/INREGEHE N, (AARIET/NEAF IR
SIS, TSR EgE . K2 4171 K8 41/
ARG MRS T EOR X RAL, e/ RO
B,
2.1.2 K2 F1 K8 X RXZBUR M E. coli Og /NR/NA
RIBTALARM: HIE L AlAL, 2 A/ NERVIMA S
EHIIEE ST, HAKR% ., Bowxs A/ RAES
7 R/NHAL BRI, NGRS, FAEL,
INGEERIE PR, £ 858 E 2B W R . K2
A K8 /MRS 4 RSB AE KA
B 1N T RNGARETE S WA RS, A4
X T O B Pt o ZREN/INER R 80 1 E.
coli Og Ji/MAH L BRI ALk, #EH K2 f1 K8
A A—E R T G2 e R L Bt E. coli Og
INEUE /N S BEAR L
2.2 K2 K8 XTRELEUH M E. coli Og /MR AT 2R
ikl opA

H 2 AL, S 4/NRTESS 0 RIEAHE 80022
H(P>0.05), BUmixtHRATELS 4 RIS SE A
HHICZE)(P>0.05) Hixt HZALESS 7 RIGHFFEEL
525 A TEZE)(P>0.05), MyfiRHEf BT H
#1(P<0.05). K2 4171 K8 £H1E45 4 KA 7 KMk
TR 2R T2 H41(P<0.05), MlR4E% 548 4
Jo225(P>0.05), FH/NR TS Bk E. coli Og fi
SR IRTE R, HEE K2 1 K8 A LIR m e 5
it E. coli Og /NI ZRFE 4]
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50 pm 50 pm

E1 NE/NFALREBRESETH(HE 3B, 2009
Figure 1 Pathomorphology of small intestinal in mice (HE staining, 200%)
T A 24 B: TAEURMEEA; C: 4dK241; D: 7dK24l; E: 4dK84l; F: 7dK8 4.

Note: A: The control group at 0 d; B: The challenged control group at 7 d; C: K2 group at 4 d; D: K2 group p at 7 d; E: K8 group at 4 d; F:

K8 group at 7 d.

2 K2 K8 IREREBURME E. coli O /)NFRBERRHE B A2

Table 2 Effect of K2 and K8 on the thymus index and spleen index in mice challenged with pathogenic E. coli Og

2R 531
iifE| i [ Group
Time -
Item () =HAH EXerpapiGyEl K2 4 K8 4
The control group The challenged control group K2 group K8 group
0 5.6340.52 5.5940.89 5.564).77 5.6040.80
B HE 5 , . . .
. 4 5.714.48 5.754.70 8.1942.54 8.2242.34
Spleen index
7 5.834.72° 5.4020.35" 9.3541 54° 8.6441.98°
0 2.6440.49 2.6040.31 2.6540.90 2.6140.27
Mg sk 4 2.78:0.67 2.7040.52 3.2242.04 2.99:4.60
Thymus index
7 3.32:40.86% 1.7240.54° 3.0040.17° 2.9340.23"

I AT TR SRR 225 B (P<0.05), FHRIMFE & RN H TR 22 54 .35 (P>0.05).

Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or no letter

superscripts mean no significant difference (P>0.05).
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#F*3 K2 K8 X ELLHRME E. coli Op /NR S ETKE BRI

Table 3 Effect of K2 and K8 on immunoglobulin in mice challenged with pathogenic E. coli Og (mg/L)

215
TH HU_LIEJ Group
tem I er S K2 41 K 41
The control group The challenged control group K2 group K8 group
IgA 0 83.080.64 82.8741.70 83.5041.48 82.4440.85
4 83.2940.42° 83.714.27° 94.1043.18" 90.50+.27%
7 84.7740.64™ 74,1741 .48° 88.59+1.91° 81.59+4).85°
IgG 0 116.5940.90 116.294.79 115.3922.09 116.8942.99
4 116.894.19" 117.1943.29" 132.1243.88° 127.0442.39®
7 117.1940.30" 112.4142.69° 130.333.88" 124.654.19”
IgM 0 309.1743.01 310.3741.81 306.168.42 308.56+14.44
4 305.5544.21 309.1743.84 351.89:13.24 328.42:+16.25
7 306.765.42" 270.0542.41° 421.68+5.64° 392.20415.04°

. R EETRAREE RN 535 (P<0.05), THHAHEE i RbRTE F R 835 (P>0.05).

Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or no letter

superscripts mean no significant difference (P>0.05).

2.3 K270 K8 3R R M E. coli O /NRIMF R
R EKER BRI

H2% 3 A, SATES 0 REEERE Ao
H1(P>0.05). HUHXIRAATLESNS 4 REHEIRENS
25 TG 0(P>0.05) . ok Xt FRALAESS 7 K 1gA
BEART 2 4 (P<0.05), 1gG il IgM 525 (A4 TG
Z5(P>0.05), K2 HLEH 4 K IgA. 19G & T2
ZH(P<0.05), IgM 525 F4H 62 5](P>0.05), K2 41
FESS 7 K IgA 525 A4 TG 2251(P>0.05), IgG #il IgM
T A F4(P<0.05), K8 H7EHS 4 REPERR
FH 525 HA T E N (P>0.05), K8 ZHTEH; 7 K IgA
M 19G 525 AT |(P>0.05), IgM B2 T2
F12H(P<0.05), /NS E0m M E. coli Og 514
N IgA F#(%, HEHE K2 Fl K8 n] LAHR mrldfeslomb
E. coli Og /Ml SiEsk 1, Hrb K2 AR T,
2.4 K20 K8 Xt EEEE R E. coli Og /NER T 4
iaRIZ =3 0A

Hi2¢ 4 v, &40 CDA+TCEH|(P>0.05), &4
1E%5 0 K CD8+#l CD4+/CD8+JC 2 Il(P>0.05), %

St FRZATESS 4 KNS 7 K CD8+F1 CD4+/CD8+5
2 AT H(P>0.05), K2 HTEH; 4 KA 7 K
CD8+ i &Ik T-25 141 (P<0.05), CD4+/CD8+ .3 155
F25 41 (P<0.05), K8 AA7E%S 4 K CD8+E (KT
2% [ 40 (P<0.05), CD4+/CD8+ 5 =5 14 40 Tt 2= il
(P>0.05), K8 #H7E%S 7 K CD8+m &K TFas 4
(P<0.05), CD4+/CD8+ % = F 75 FH41(P<0.05), &
BN S B0 PE E. coli OgJi T 4L REASfb A
K, H#H K2 Fl K8 LIRS AL BN M E. coli O /I
fl CD8+, #if CD4+/CD8+, H K2 HARCRHEL.
25 K271 K8 XREAFEHfHM E. coli Og/NREM
ERFRYSZM

122 505, RBLEAESS 0 KA 4 K E. coli,
WAERE . FLRRATIR . SUE AT R £ o 2251 (P>0.05)
FOFEXTIRAALESS 7 K E. coli B2 Fasmd
(P<0.05), WaEkF%a 525 4 JcZEH(P>0.05), 3L
R FT R 5 25 T4 TE 2200 (P>0.05) ,  RUELFF P 4L
i I T25 14 (P<0.05), K2 ZH7E%S 7 K E. coli
g B T2 [ 41(P<0.05), 7Bk e i 2%
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F 4 K2 F0 K8 XEELERE E. coli Og /N T ZHAEIE B9S2

Table 4 Effect of K2 and K8 on T cell subsets in mice challenged with pathogenic E. coli Og (%)

2R 5
HiH 1] Group
Time
Item %) GEr ot B4 K2 41 K8 4
The control group The challenged control group K2 group K8 group
CD4+ 0 36.2540.85 36.4340.49 36.1640.37 36.6340.47
4 36.3540.94 36.4140.80 36.59-+.04 36.4642.79
7 36.28+2.06 36.1745.87 36.85+44.35 36.5242.61
CD8+ 0 25.5743.43 25.3142.89 25.3242.93 25.56-+.43
4 25.60+4.86° 25.50+1.86° 19.1742.25° 19.94+2.16°
7 25.70+.32° 26.6940.59° 17.86+2.30° 17.97+.89°
CD4+/CD8+ 0 1.4540.21 1.4640.16 1.4540.15 1.4440.09
4 1.4740.29° 1.4340.10° 1.9440.23° 1.8540.24%
7 1.4240.13° 1.3640.23° 2.1240.46° 2.0440.13°

e @ TR EAREE FOR 25 B2 (P<0.05), THEHHIFF B RFREH Fom 25 14 (P>0.05).
Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or no letter
superscripts mean no significant difference (P>0.05).

=5 K2 F K8 MR HRM E. coli Oy /MR 5 IAEEERI S0

Table 5 Effect of K2 and K8 on caecal microflora in mice challenged with pathogenic E. coli Og
(LgCFU/g of cecum wet weight)

28 51
BE| 1Al Group
Time
Item %) =E4 Sopaxt g K2 41 CE:
The control group The challenged control group K2 group K8 group
KR 0 6.8540.88 6.8240.01 6.8340.16 6.800.14
E. coli 4 6.8740.85 6.86:40.79 5.9540.31 6.1340.62
7 6.8340.84" 10.0540.14° 5.2940.23° 5.5640.77"
TR 0 6.60+0.32 6.5540.14 6.5740.20 6.6240.09
Enterococcus 4 6.53+0.24 6.5540.74 5.9340.35 5.9640.06
7 6.6440.26 6.5640.74 4,590.38° 5.2240.32°
ENivyaar] 0 6.1140.06 6.0940.15 6.0840.07 6.1140.09
Lactobacillus 4 6.1040.23 6.06:40.14 6.86:40.58 6.6420.13
7 6.1740.04° 5.5840.55" 7.3420.27° 7.2740.69°
U FE 0 10.0240.05 10.0140.03 9.9140.07 10.0140.13
Bifidobacterium 4 10.030.30 10.000.57 10.5340.38 10.410.36
7 10.1740.21° 6.6240.23" 10.0340.15° 10.0140.59°

T TR E TR RE FROR 2257 4 (P<0.05), T-REMIF]E sORPRIES 2R 22 574 1. % (P>0.05).
Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or no letter
superscripts mean no significant difference (P>0.05).
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T8 4 (P<0.05), FMRITHEECE &S T2 HA
(P<0.05), MUBAT %L 575 4l o201 (P>0.05),
K8 ZH7E%S 7 K E. coli Buit 525 (A 25
(P>0.05), WBkm%ict &1k T2 F2H(P<0.05), L
FRFT B 25 5 25 F141(P<0.05), BUBFT I %L
525 B TE2E H(P>0.05) , FEHA /IR T 56 ot
E. coli Og JG =t mizE  E. coli £t , Y/ SUELFT
PR K2 1 K8 2[R AIIE B E. coli Og
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3 wig

o Xt BRI U s 1 20t E. coli Og
M— RF BB L, WIETE | IR SRR,
S A RO BB E. coli B AS AL ARMIS,
SREZ /N 7 BV R 2 B/ N 9% T T 265 485 ) 8 31
¥R, 5 Girard ZEMEGHGEA—B #EE K2 Al K8
A A—E R b SR A R R B E. coli O
/N R AGIRRE R Mz AL S U BEAE Ak

iy i S BILAZR I8k EXL 240 L 4 AR 3 1 3 B2 A
GRERE , RS LA R T B A AN IR L A R o
FE R Rk e A & B RS, TR ARG 2
JLIE Ko A5 bk LA 2R L3 B it A7, R
JEVER . NG B B E 2 e e i B AR K R B
FP, AR B s R s R G R PO,
S EE LRI . Bowxd BRAL/N TR ST EOR M E. coli
Og Jii , FEMNRFEBLRAR  ASCI0 R H K2 1 K8
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BRI A B R B AR R R B, R TR S AR S e L
AE. ANSLIRAE S SRON ST 25 & %/ N
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BaREBR R R PRI e i EEPUR, 1E
PR A o (I 7 — R b S WML X 0 A G Bt
BE 1. 1gA. 1gG Al IgM wT IR R I S Bk
fRKSEEA ) S st BRI . SOt IR/ N B SR
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A IgM AT FEACAY S, SCIR7ESS 4 K K2 41/ R

M35 1gA. 19G W& T2 1A, AR 5 5hEmR
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£ 7 T SRR I RERE
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i, BlTE A SRR R AR AR L, B
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SR o 1T LA A 0 ) A8 A W T R ) E 4
PRET2, Szt ok R . ot BRLE N B SO
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BB AR . A EUEME E. coli Og AT 8/ BLUIE #
FEOTE, fEdE E. coli PRutiiga, Jai/b AU i A%k
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HEAPLER, WEIE N pH, A A
Ak, REshYIER T WA LE, PG
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