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EARBE, AMESH pylori WHMXWBEARBRE, ik BIMEIFBBEHRH. pylori
26695 74 AMO T 25, W B T 25 B vk 5 4~ PBP &R EM S RAHN; ArtEAEARA%EAR,
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[Abstract] Objective To investigate the relationship between point mutation of penicillin-binding
protein gene (pbp ) and amoxicillin resistance (AMO") of Helicobacter pylori (H. pylori) as well as to
compare the protein profiles under proteomic technology to get the candidate resistance-related proteins.
Metheds (1) AMO® strains were selected from the sensitive H. pylori strain 26695 by serial passage
technique in vitro. (2) Point mutations of five putative resistance genes ( HP0597, HP1565, HP1542,
HP1556, and HP0160) were analyzed by denaturing high-performance liquid chromatography ( DHPLC)
and DNA sequencing. (3) Proteins samples were separated by two-dimensional electrophoresis (2-DE).
Protein profiles were compared between the AMO" strain obtained in vitro and its sensitive parent strain
26695. Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry ( MALDI-TOF-MS)
was performed to identify the proteins of interest. The proteins were searched by software MASCOT and
identified by peptide fingerprint map using the program MS-FIT of Protein Prospect. Results (1) An
AMO’ strain (MIC 8 pg/ml) was obtained. Complete loss of the resistant phenotype was observed after
cultivation in the absence of AMO or storage at — 80C . (2) DHPLC and Sequencing result showed no
point mutations in five pbp genes in the AMO® strain when compared with the corresponding PCR products
from its parent strain 26695. (3) Protein profiling showed that eleven protein spots were differently
expressed between 26695 and the AMO" strain. Of these protein spots in the AMO' strain, two new spots
(Spot 1 and Spot 2) were observed with one (Spot 3) was up-regulated three-fold and the remained ones
(Spot 4-11) were down-regulated. Conclusion AMO resistance of H. pylori might be resulted from
unstable phenotype change rather than point mutations of pbp genes. These differentially regulated proteins
in AMO' strain might play a role in development of resistance to AMO in H. pylori .
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HENERWLEEH, W H BT E
(H. pylori)ﬂ@tt@]@ﬂéﬂ%“‘ﬂ o H. pylori iy 25 ¥
FITE U R FBH . pylori EIRIGIT RIMH F B K
H. A5 RY H. pylori B AEMEF 5L BB R S 25
PTG B B R R AR I 2 . K B Y BT BE
FIAR(AMO) Tt 25 28 84K, oF K i 24 4L o) B9 F 5% 4R
AU R H G508 AMO FEKIKEKH. pylori IR EE
WITFRIRBR R B TR AR, AHRERS
AR PR A I B B- A T fi B O A, L 24 MR TR BRI
EERESAEA(PBP)ERAXY, £B%
L S S BUR B MR 7R AR AMO b 25 Bk , W 5 i
2Bk PBP 2 K RISEE M S ZEBHEHR, R pbp
HE K 2R AE 55T 25 P T2 BB 56 2R 5 I R X 18] B, Jk A
BEOARA%¥HEALBRBEREMNZEIWAENELR
B X H . pylori B AMO T EALE HF T8 B % T,

MRS HE

(1) T AR R U5 B BR 5 ME B VK H. pylori 26695
K B BB TR 45 ] O 15 S T B 4 ) BT (R
EH. pylori EHEE) o

Q) EE AN AL : H. pylori & F3E 75 (B2
E T BB ) B B A E (Oxoid 2 ) A 35 75 £ (AMO,
rhE 2 R A Y SR € BT ) JDNA & B ES (pfu B8,
EEAETAY TRERERAR) 3-3- MBI
“HEREFNER L (CHAPS) R E BIR . WA
B PUMSEERE N, N - AR =R L8 B
EOR(EOH ¥4, % T 2R B 79 208 & F E i
) (Sigma 2 R ) [EAH pH H6 B 1] 58 5% (pH {E3~ 10
NL,24 cm) LMW & H B R #E i (Pharmacia 23 7] ) (B
Z Bt % (Fluka 2 7). Z B (OB 3% 48, Fisher 22 #]) .
ZipTip C18(Millipore 23 &) ) ; PTC-200 % BB #44E 3H 1)
(MJ Research 24 7 ); WAVE ™ DNA K B4+ #t & %
(DHPLC, Transgenomic A &} ); X [ B 3k & &
(IPGphor™ 45 W 38 45 WL 3k 1, & H B 3%k R 4,
Powerlook MMERH#1X,2-D Image Master &8 E 15
4381 8 4 ) (Pharmacia 2> A ) ; Reflex™ I 84 J 3% 1X
(Bruker 24 ]) o

2. 58,

(W H. pylori MEFRTH L AKRNIE R KA
TH8% ~10% FE MM T L WIIEIFFRE, iAEER
A H. pylori selective supplement, £ 5% O,.10%
CO,.85% N, HiE&SIRIEFFM P 37CHF72 b,

FFRBALHITHERN . H. pylori 5 AMO &
RHAERME R E (MIC) > 1 pg/mlit 3 K it 25,
& H ) MIC #48 MIC,, -

AMO T 25 % 89 #4035 800 BUE F PBS #
AMO B A B FR 3 R, Hil B R W E S0P PR .
VAH. pylori 26695 i & B , ¥ 10° CFU/ml ) 5 B
B 100 plBE R/ F & AMO 0.01 pg/mlf iR E, 2
PUIMEEARGESE 3 Rk 3 R EER)E ¥ H. pylor:
FRAZIE —HARET -80C , EHRGHMEEH
FEWERHHE R E; B ERET AMO B O F
R EEEEN 3K, A BRI E TR
HRGZERKRENTIHETER,

(2)PCR &3 pbp R R @R
H. pylori Y a4 DNA™ ., BLH. pylori 26695 ¥ 5
& DNA B, &3 13 5[ 81(F 1), 4519 1w
25 B bk B HP0597. HP1565. HP1542, HP1556,
HP0160 % # [, X & HP0597 4 % PBP1; HP1565
4% PBP2; HP1542 4% i3 PBP4; HP1556 % % PBP
(GenBank ¥4 PBP, A& %5 & PBP3), ] ZE &
¥ % % (TIGR genome database) H 2% 3™,
HP0160 3k 5 SCAR[11], 44 #%— #5789 PBP (A 3C 4
5% PBPS), PAH. pylori 26695 ff) DNA % FH ¥ %F
M, PCR & ¥ 95C 5 min—> (95C 1 min; Tm
1 min; 72T 1 min) X 35 1§ ¥— 72C 10 min.
PCR =14 2 % SR L Tk e 7 3 R

(3)DHPLC ¥ Wl 52 it 25 B ¥k pop 2 K $E Fr B:
MREL BEREKRSHAERYFE—EH R B
PCRHEE/RKERAE, 5EHBRER PCR ™
YR A HEAT A M E L E, BFHR:95C 5 min,
95C—30CEEEE( - 1C/min), FEKEMA
ZE75 I 52 38 57 DHPLC AR 7% WAVE™ DNA K B
SRR LR, i A DNASep 4 #iE; R A
B ke, B N2 PCR ¥ MM N
0.1 mol/L N-=Z % Z Bz (TEAA, &35 45) F A [H
WEM G EER, #E d =48 %4 WAVE
Maker 4.0 M 8 R5 W % R 7 51 B sh 4 &R, &
0.9 ml/min; & £5 Jy % MU 28 (260 nm) ,

(4) W F7 . ¥ M 25 5 # B9 HP0S97, HP1556,
HP1565,HP1542,HP0160 2 FF ¥ A Bt ot 1780 /¢ (4
KERBFTF L), 5H. pylori 26695 B4k e 5 )
BT B,

(5) XL B B #E 3K (2-DE) : R Fl = S BE B2/ T4
VMREEBHEEEKM AMO BH2H XA, A
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Bradford 5 # T EHE &, K H24 cmK pH &
3~10NL 8 IPG T &K, &K . B-MEHR
BUEEE, T12.5% B RSB KRG R L #1758
5] SDS-PAGE H 3k , i 1T fif B2 42 4 6 M &5 2R,
2-DE £ 333 /5 B i 2-D Image Master 344 #47 &
B,

(6) B M % & MALDI-TOF-MS %% ¥ H i %
HEESYIT , 2 6 JEE QB8R ## . ZipTip C18 i Eh
193 HE 5, 26 P BB AL 2 BT 3 0 34T MALDI-
TOF-MS 43-#7 , 3R 15K I & 1) Bk 8 BT

(7) B ER R R & BB M/Z EL g, F
A MS-FIT # 4 (http://prospector. ucsf. edu), 7
NCBI W H. pylori O BIE T # RE L L ESM K
BREEZHITENER.

& R

1.AMO it 5 ¥ B R SM 5B S & B H. pylori
26695 225 8Kl MIC 50.02 mg/L, A AMO %
B (AMO’, MIC= 1.0 mg/L ¥ A it 25 ), £ 7
AMO HitEFAR B 40 248, FitiE 6 M H &4

BH T MIC H8 pg/mly i 255 1 ¥ (AMO"), B
RRE. WHBEKRE -0OCEAERE, BEREZHER
MR EARBETEVE , MAE S Z 3B O iR L RE
HE T AR O VAR g b RUE BE ERR
B E B ARBERE

2.5 37t 25 B vk AMO" PBPs 3[R B 5 28748 )
FETE SOCHEAMAH T, R HE 26695 MiE R
AMO" B4 8 Xt R A 13 #0857 51 359 4 4% B Bt (8] #]
&) i B — B8 0 . ARHE H . pylori 26695 88 1 B, i
WAVEMaker 4. 0341451~ PCR 7= ¥ B9 3 23 %5
HRE ERBHREFETHERBARE X
3R R B#HATIE, RILH. pylori 26695 Fi
AMO" X HIR A PCR =YW &4 F B DHPLC 3%
Bst4mE (B 1), £ £1C B 2 ARR B4
ARVEIRBE R, X 3 R 4 A0 3% B R AR TR
Wy 4 R BN, AMO" H¥F 35 GenBank A #i
B & W B H. pylori 26695 B £ W 5 %1 — B
( GenBank accession No. 4 ¥ X AE000573.
AE000654 ,AE000653 . AR000652 1 AE000511)™ , &
R EFAL DNA FH S4BT R,

R1 T pbp FEK G YT 51 KB KR EE (Tm)

o £,
£H Ta TExh 5 IBTn e RHNR
BE( (min)
pbpla(1980 bp) HPOS97F1 544 Forward:5'-TGTGGCTAAAGTGGAAGAAA-3’ 58 57.7.58.7.59.7 5.23
Reverse: 5'-CCAACAAAACGATGTCAAAA-3’
HP0S97F2 850 Forward:5'-AGTTTTGACATCGTTTTGTT-3 58 56.5.57.5.58.5 5.45
Reverse: 5 -GTTGTATTCTTTAGGCTGGA-3’
HP0597F3 625 Forward:5"-TCCAGCCTAAAGAATACAAC-3’ 58 56.6.57.6.58.6 4.86
Reverse:5-GTTTGGGTAACTACGGATAA-3’
HP0597F4 305 Forward:5"-AAACGCCCTTTTCGGTCTAA-3’ 58 55.1.56.1.57.1 4.93
Reverse: 5 -GCTATCCGCCCTCCTACGGT-3’
pbp2(1767 bp) HP1565F1 617 Forward:5'-AAATACAGCAAGCCTAAATCTC-3’ 60 56.4.57.4.58.4 5.01
Reverse: 5 -GGTTCTAGCCTACACGGGAC-3’
HP1565F2 720 Forward:5'-GCCCGTAGCAATGAGTCCCG-3’ 60 57.3.58.3.59.3 4.73
Reverse: 5 -CAAGAATTAGCCACCTTAGAAGTA-3’
HP1565F3 741 Forward:5"-TTGGTGCTTGGCAGCACTAC-3’ 60 54.9.55.9.56.9 4.82
Reverse: 5 -AAAATACTCGGCTTTCTCGC-3”
pbp3(1848 bp) HP1556F1 757 Forward:5"-AGTTTGGGTTGAAAAGAGCC-3’ 61 56.9.57.9.58.9 4.67
Reverse: 5-AAAGCCGTTGTGGAAGACAT-3’
HP1556F2 822 Forward:5"-GCTAATGACTTGAAAGGTGG-3’ 59 56.57.58 5.07
Reverse: 5 -CAAAATGGCATAAGAACAGG-3'
HP1556F3 815 Forward:5'-GCTCAAATACACCTCATAGCC-3’ 55 55.1.56.1.57.1 4.89
Reverse: 5'-TCTCATGCGTTGTGAAAATC-3’
pbp4(411 bp) HP1542 577 Forward:5'-CTCTATAAAGGCTGGATTGGA-3’ 58 56.4.57.4.58.4 5.05
Reverse: 5'-TGGTAATACAGGGATGAGCAC-3’
pbp5(921 bp)  HPO160F1 725 Forward:5 - TAGATTGGGGTTTTACTGATT-3’ 59 56.5.57.5.58.5 4.74
Reverse: 5 - TTTGACATCCATACCGACTT-3’
HP0160F2 512 Forward:5' -GAAAGACGGAGCGAGTTGTG-3’ 64 54.3.,55.3.56.3 4.55

Reverse: 5 -GGGATTTCTGCTTGGGTGGT-3’
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Hpl 565F2
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5 g 5 5 3

H:1:26695; 2: AMO"; 3:26695 + AMO"

Bl pop EH 134 PCR =M 2 AR E T WE K DHPLC %A

3. EH 26695 fl AMO BB EHERE X
B3 e R 26695 MBS AMO BEAKK
W BRIk EE (B 2), KESEARAE S pl
4~9.5 Mt FFRE(M,)10x10° ~ 100 X 10° 7
BN, £2-D Image Master 8443 #r ¥ &3 2-DE
BERRWE 1134 MEAM S, BEEEAY pl A
S FRE(MW) IR 18 MEHMEHR pl M MW 3k
BE. NEFMERSEHEOHHIT 2-DE, BH A
HEEEME2~3 K,

‘ o P 10
1 :A:26695; B:AMO'; B HEFEMHTE 2 PHELEFS
B2 H. pylori 2R E X Ik G E %

X & 26695 MM 258 AMO & 5 2-DE %

HE,ZANANEORRERZELFEEL/,
FRAM pl. MW AR R RE 2, B 3 2#4
ERBREAANBKE, HP 1 NE BB A (Spot
3)7E AMO' % o B 1 26695 Hh A 3.3 £%,2 4
E AR (Spot 1-#1 Spot 2) R AMO" 3K,
7E 26695 AR ;8 T EHBR (Spot 4~ 11) &
26695 FHIRLEE T AMO', B R H 2.3~
14. 205 R%,

#®2 HAEABSHPLRRINEA

EHA pUMW  MHIXEE

BB (M, x10°) (26695 AMO) BEOAH

1 6.92/25.71 - HEEA

2 6.80/24.30 - BB IR VT K T84 (xseA)
3 7.22/27.53 0.31 XRBE

4 5.28/20.17 5.57 REBERKRE o/i(pepA)

5 4.90/11.85 8.48 HIEXEEH (trxA)

6 4.80/19.27 6.39  THLAEBEERES (ppase)

7 5.06/19.91 2.25  TRASIBR (HPO6ST), SRRRAHIE %
8 5.06/11.85 6.67 BELEE(oexA)

9 7.25/21.92 4.71 AR K (ggt)

10 7.59/21.12  14.20 HFALEHET NusG

11 7.27/18.95 4.10 R

3NEFEENEARSEREABIAITEN
F§#% , | MALDI-TOF-MS X i 42 89 B8 4% F+ B K8
Wl FRREW E ARG XEE M RREL R (E
4), WM& KB M/Z L EH, A A MSFIT
program, £ NCBI ) H. pylori EEAHEEFH R
Hit FERRBERSZHERMED, BRERD
F:Spot 1 N HERIE H, Bt HP0205 4 ; Spot 2 K
¥R 5001 B VI A9 K S 47, B HP0259 45 5 Spot 4
FHEFKEE, B HPOS70 5. HAK S M EHKR
H1 2 4~ (Spot 5 # Spot 6) B EA ) http://www.
mpiib-berlin. mpg. de/2D-PAGE/# H. pylori 26695
X[ Bk i BIAE T R R R E KB R
Spot 5 AL &L E H , B HP0824 459 ; Spot 6 AT
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DLARGEERES , tH HP0620 4Rif5 .

¥ : A:26695; B: AMO*
H3 WAZRFXEHEKHE

18387 22730

1400 18127

1700 2200 au
Bt (w/z)

B4 Spot 4 MR E 15 SR %

1200

(s aidl
3200 miz

15

HHI H . pylor: # TS 25 0] &8 H #& ™ & , 1§ 5K £ *t
HRMAENERW G RIRALZ RS AMO K
F, B8R AMO W 25 A B3R 8, B IE L&
S PR B X 2 H A BT 0 R 3 T 25 B S A 1 AUk
PETFE—FE, H. pylori 3 AMO WITiH 25 FEE B
TE/ fE B, T 3L 4F R A& AMO 7 K i IR
H. pyloritBBRIGTT R R EHE THREUSIET
JTERE, HEEIT AMO T 5L R A LB,

BaEEMEEZRBESH. pylori U BR
4 AMO W25 R BRI RE ™ . RATE LB
BB ARINE R H . pylor: BUR E M7= 4 3 AMO 9
W25 IE % B X, AR A H. pylori 26695
M99 FHATE R, REEE 6 A A KB 26695
AMO', X5 DeLoney fl Schiller'™ [& Paul %" g
WEZ R RATFSEH H. pylori 26695 £ K
A B R, 7T SO A B R #2415 Bl MIC
5.0 mg/LANFE 220 do REER, H. pylori BN
EARG R AMO T2,

HATHEF W AMO B, 5 Dore %' # Han
15V 4R 8 B I BR T 25 B Bk — i3 fE AMO it 25
(transient resistance) —# , i 2§ FHI 2 — 80C %
FRERE AMO W F i LS LS WERFEE,
{8 DeLoney 1 Schiller'™ [f] Paul 4 i} 8 8 L8 =
VR 25 B AR O i 25 MR 3R R, i AMO it 25
EAFERSRZELFHRAREGHE, S HERE
B8 BT BOE , BURE 43 5 P2 AR B E B R R RS E B Tt
Zitk, AMO MBI HFEARNRBRERRRA: H. pylori
Xt AMO #2518 7 fE R B — Fh R B AL T dE
RIPAR , 17 B BR M £ 97 2 A 25 1 A %0 55 IR AMO
Tt 25 T R 7 R . R £ AMO™ Bi i
BYRHMAM RN EREN AR ERE L, X T
SEMMARHMEMAGE RN RERRES
Ko —~BBELT NGB ENEFERIFABEL
HEEABETEELTREHRITH. pylori W) 73 B8 (%
Fr EE RGBS, AMO Tt 25 ¥ 4 7T BE B & 5 77
MR &, XAEB B AMO it 25 2B ] 68 R
BER B AT AN .

DHPLC B4R & BRI R BRI S RT
BEREBREAMHMFTHEARY, AR,
H. pylori 26695 Fl AMO™ B pbp ZE Y PCR =%
TE SOC & {4 T i# 47 DNA K BEW & B, — & ¢ 57 Y
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B FMR Bt RARTR], VB BT H R A A,
TS 245 B ok B0 0 B R & A BH B A0 98 A BBk Ok R AR
TR ERNZMGT, H. pylori 26695 F
AMO" BT 7 31 4 47 B A () A B0 — B, — % 4
2R J W 1 B8 Bt [ R e B 5 J 2R B AR HL B0 A AR AR, T
B AMO" B pbp 2 13 M BB R R EHE
A5 a5 AL B K - T 2 B AR H R R A R
FIME, AR EEERARTEEWER, LN
DHPLC AI# 4B F A TEEBNER SRS
IHE GEULELHRER, AAEZTEH
H. pylori Py B TG SR 25 HE T2 SR 2 8 pop 2
RERH,

—BREATHENEERELNHAHEREIU
TILEABREIZIM : OF=4& B- MBI, BUR L K41
HEERKB-ABERE, A RKE ORAEHAE
SRR S IR BB B, WO AR O RE
A S AR WA Pr A & W9 /E B ¥ £i-PBP., PBP 4
KA IE G B E B ARk, B A0 5 25 4 3R R0 T B
1%, = B8 45 4 1) PBPs, i L% 544 PBPs &',
REECZMFHNBHRH. pylori FEEH+ &
HRABRMAEMEEAFED, B E®
H.pylori AMO' B, 3 & #& W 2| B-N Bt ik B
E‘HE[IO,IIJD

Dore 277V 43 B | i s R Tt 25 11, Xt KA 5 &
FRAGFEZNME, O BEE ST H W 4 # PBP
F 9 PBP-D, DeLoney I Schiller'™ & B ; i 25 B %
B- N BERR 2 514 K W EUT [, PBP1- P 5L 1 Ak 3% A
AT, Paull EX HEFE I WA FRME T popl
M opbp2 AR, Jt B HHALRRE . REN
pop 1 EH A B U5 E &K1 i 25, MIC X%
0.5~1 pg/ml. N\ EREBFRE AMO it 25 AR 7T
5 PBP X, AL E I 5 4 pop ZEHH
BRI 5HEERTFFIEE, R HERSRE%
HHAESR,

EA RS RE RN A X S,
2DE REMFEAR ENEASBHEAR, &RilE
f 2-DE 1 MALDI-TOF-MS & 0 R4 %R
BTMAHKMERERNEAREIEL, XH 11
NMEOARLSERZELABETA, KF 24MNEH
BE 1 (Spot 1 F1 Spot 2) R7E AMO" H ik, M7
KB 26695 PRE M, 1 NEHBEA (Spot 3)
AMO" FHIRZE W B M, £ B KB 26695 &
M93.3f%. Spot 1 K H#EWIE H, B HP0205 45, R

FEAMO HRE, ®HEMWESEELHEENN
ATP B§ ) AAA-HE 22 IR , 3 &6 40 B 15 h 40 8 B A4
A FEBRKBEMDNA E# %, REOWET
TR HE M 25 A MR A R A R B B, B 259
W, DA T S BT 25 5 Spot 2 9 4% B8 A1 T 1 VI iy A T
A7, B HP0259 %itd, 8 NE A3 (Spot 4~11)
FEAMO "I EZXEHAE THA(EK 2 ME 2),
Spot 405 E B & BK ¥, BB HP0S570 %i 59 ; Spot 5
Spot SH A £ FEH (trxA), B HP0824 %5 15,
Spot 6 8 LML A BE MR 8%, i HP0620 % 5 ; Spot 72
HP0697 & 1 1 4% 7% X, W] 66 5 79 MR AR 3 B %
Spot 92 HP1118 4% 5 8 v-4¢ & Bt 5% K8 (get);
Spot 104 # HP1203 415 9% #2& 1L A F NusG; Fl
Fil Expasy 1 5| %7 SWISS-2DPAGE 4 & k&
FR B Spot 3 Fi Spot 11, ARMEHA(E 2), Lib
ERRENERRELE AMOMTH G HEEEHMN
B, EMARAEMERETNRAIEZERFSWY
HERE-HERXRER MR, B i
—HR,

g 2 x ®
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Sensitivity of

AR ERALY) 7‘ 5

BEN

il 4% &

B A

BE,B 45 BRI B R K E,
BESAAMRBAWER. BEETARNPEPELERELEAL
$OEH BRENE, RN AR, AT AT R R, Bk, TR, K
B TABRS diTH AR MINE, B m A RK39.9C, 4%
R ZHME LB BER. SR R ETERERHR
B TR MRAHE; T200741 A 29 AKA
bt ARMUREN TR, AERY3 kgo AREFHB
s, BETF 8 AR EEIMEIR - REENIER, IS
HAGRE, BEARAE, B #E38.9C, FK% 20 KX/min,
Bk B 92 ¥/min, M E 120/80 mm Hg (1 mm Hg=
0.133 kPa)s RE EFPE FEAME, &5 RMREMK
MBS, WRBERL,MEXER, LHT2ERE, B
Bke, R Ik ok, AT L AT HEYE T RS 6 B, AT
BHTS om, B, AR FEYE, IR, EM(T XK 8 om,
I£20em, I 3em)  MERLERELRE, XBRER
2 F MR WBC 2.7%10°/L,LYM 66.8% ,GRN 24.5% ,
RBC 2.68 x 10"/L, HGB 64 g/L,PLT 149%10°/L, K/NE
FRER ;FHEAEH104.7 g/, HEH26.5 g/L.RER
78.2 g/ L, WiFhEE H HLEHO. 34, FFDh BE R E M K N 5 AR 4T £ 1Y
E#;C-RRM%EH17.10 mg/L, IgG 3.11 g/L, IgA 1.47 g/L,

. fEF B 1839009 H 4 4k F /K B IR (X 7 7T 0L A A R B

- 352 55 4 1) -

IgM 2.31 g/L, 2 K8 B F89.30 U/ml, i O 3 1U/ml, #h &
C3.C4 IEE®, MUT137 mm/h, H HHEKMY ER, BHF
R A BN A %Y I A TR R, MR E v 4 M R K BRI
SFEAXHER, EH BBREFYK, EM;BH 0 ER
We MITATHEWRBYFHIKEEL.2 g/d,%H6 ;EY
ARAREFENHRFA S ALERIT 2 A REERSE
BORHTEELE. ME1IANMAGHLEMER,I0MARE
BENBREOEEER,

RO R AL A A 8 R R 51 P8 b T £ e
MERESTRAEEE. BREAFBEKAEN I EEXRE
BV LT AL S A A OB E R HE RO SS
(BRR)EWEHEBEF ., RSN KRN E R W
BB, I RS AT A b O B 4 of 4 BRYR A, T A B LR ES

GRBHPRIFEE, AP FEFHEARLZ2TENHL
KA B, BERS0% ~90%. ARG EERERAN LR,
B AT oK 2 M D, B R AR AR R A
THARBREMETE BEERBEERE., ZEE A
X EE LRSI BARA, RAX FRUK RN &
AR NIRRT R — R R R R, R
HEEBAFRO B, LARE AR L.
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