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AR 7 A AR ) AL 27 SN, pgme i DAL ) agi 2K AT B Wi
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Ry A AE Y A 58 4208 4 . DR Uk, 78 A B 5T T 3R AT
T FE pgm REDIAE DN H 36 DN, b 2 3L U 0k B4k
FF AL T A E T [ I A S A R pgm SRR BR
53 A PGM 8 (5 Al pgm i KBRS G N I fif % 77 )=
20 I » 308 3o DG G B B I AS: N0 8 AE A L TR UK Y Y
AR I3 W pgm K AW IR R TR 2 40 (K R W,
7R pgm HE DR A8 A & TGRSR G B 0 2 RE
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L1.1 4HRE. B ARANBORL: ¢ M A & KR M5-90 3%
AR RH A AT R 1 O A SIS A AR AT, KA T E.
coli DH5a F1 K W AT B E. coli BL21 (DE3) J& 52 25 4l
M350 B R AR A4k (dE 50 BHE A R A 75 pET28a

( +) UKL .pMDI18-T simple # 14, PGEMTZ{* [ 5 i
KL pEGFP-NT JFURLYY fi A S G = IR A7 5 AW IR 97
JZ 40 e HPT-8 iy 28 DU % s K 5% % g TP B2 o &R
1790 2 2 = $ 4t

1.1.2 FEi®7:Taqg DNA 2 & ANTP. Ni-NTA
A Al R & A BCA o A 5 R R & B B R AR
A AL BB A B 2 7 DNA Marker [ 6 ¥ P9 1) i
pMD18-T Simple 3% 4 7] & ¥ | TaKaRa 2 ] ;
/B JTORE 3 IR & It B RS DNA [1fScat 771 6
W HE A E AR s R 3R OB 2R 1 Marker
SMO0431 ey [ Fifg A T AW TR R I 55 A7 B A 7 5
AORE BRI R H 8 E Sigma 2 7] 5 K MY
H Biosharp /A @] ; DMEM Fl & 2 IfIL ¥ W% H 3€ [H Gibco
2w N LDH & WK ) &0 3 2 B R&D 2w ; A
IL-6 1140 F1 TNF-o £ P38 51 £ LA A A 5 1K 3 B 97
SL35 0 F S5 T BD 2 w5 HAwR IR ) 3 A [ 77 4 i Al
L1.3  SI¥p: ASCiut s oIt il s T/
WEARRSARAF G FHIEL.

&1 PCR 3|#1F5|

Table 1

Primers and sequence

Primers Sequences (5°—3") Restriction site Size /bp
pgm-N+F TCTAGAACCATCCGCAATCTTGAG Xba 1 1016
pgmN-R GGTACCGGTCATGTTGTTCCCGTTCG Kpn 1

pgm-CF AAGCTTGTTCACTGTCGGGTTCCTTA Hind I 1041
pgm-CR GAGCTCGAAATGGCAGGCGTAACA Sac |

pgm-+¥4 ATGACCGCAAACACCGACAAGG

pgm-R4 TGGATGAGGAAACGCCGATGAT

pgm¥2 GAATTCCCGATTGAAACGAACGGGAAC EcoR | 1632
pgm-R=2 GTCGACGGGAATAGGGGAATAAGGGAGT Sal |

Sac BF GAGCTCGGGCTGGAAGAAGCAGACCGCTA Sac 1400
Sac BR GAGCTCGCTTATTGTTAACTGTTAATTGTCCSac 1

gfp¥ GGTACCATGGTGAGCAAGGGCGAGGA Kpn 1 720
gfpR AAGCTTTTACTTGTACAGCTCGTCCATG Hind I

Ttalic and underline represent the sequence recognition of restriction enzyme.

1.2 HEREpgm BERAMREZFTIEFMA L

1.2.1 pET28a( +)pgm BIMEREE: LK
AT KW R M590 J BLAR, B pgmF2 Al
pgmR2 N5y 14 pgm B, K/NK 1632bp. H4
PCR 4 4% 3k 59 1) 3L X Fr BL3%E T pMD18-T simple
AR, B Ak E. coli DHSa J& 52 541 il 37°C, 3% W 15
Fe il 5 3R BT R, Fl PCR I EcoR 1/Sal T XU 1)
771525 58 pMDI18-T-pgm T 41 JFORE, %t %5 7 1 f 1) FH
PR R 2% A K S DRI R . KR IR IE A 16 B

pMDI18-T—pgm T 20 Jfi ki fl pET28a ( +) £ ik k44
EcoR 1/Sal 1 XY, [F U 11 DNA F Br 54 EcoR 1/
Sal 1Y) iE () pET28a ( +) 44 Fr BE i #% )5 # A\
E. coli DHSa J&SZ 2540 g B IR 3 v 3k 47 35 5%, 42
W5k, F PCR J5 35 M1 EcoR T % Sal 1 XU V) % 5E .
s 5 1E B 1A 00K T IR 36 A R K IR /7

1.2.2 FiERhiEEAN BL21 Rk E %% 1F i
Fi#e 4k E. coli BL21 (DE3) 52 A 40 il . Bk B % 5
W AT R 77 SR HUFORL, Fl PCR J5 ¥ H1 EcoR T J¢ Sal
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L BUA D) 3% 5 -

1.2.3 pgm EABIRIEGETE FF 5w - 16 B P
PV AT Kan® B3R LB of, 37°C 1 97 il 10 B
BB ) LB h, & 0D, =0. 6 IS in A\ IPTG % 4
W 1 mmol /L 4k 8855, 4r AE 0.2.4.6 h W AETH
W 1.0 mL, 10625 x g &0 2 min 4 B k. 12%
SDS-PAGE k47 HLvk » [\ I8 FH i S 5 BL21 FAI8 7
R pET28a ( +) ) BL21 E 2% [ 4 I, HEL VK 5 %
B HEAT G o VBt WLt R

1.2.4 pgm EHREH R LI Western blot #:57) :
¥ pET28a( +) pgm 1) K% AT BL21 (DE3)
F: R T4 Kan' [ 200 mL 344 LB 1, % 0D, =0.6
NN TPTG £ WK 1mmol /L 4k 2285 5%,6 h J5 &
LW AR TR AR B AR T B AR T & T 5 mL Lysis
Buffer o1, jfH 75 B4R HI RV A0 B 35 9k ; P Al I, L
B AR 4°C 10625 x g B5.020 min. 50 5 UK
8 i, $ 40 LI ER ) n N Ni-NTA I fig B Bk,
P2 K 454 60 min Ji5, H Wash Buffer ¥t Ni-NTA I
NEBEER 3 -5 ¥ )5 Hl Elution Buffer %} Ni-NTA
MEHEBR BEAT VEBE 3 - 5 WK, WA HE Wk B, BE AT SDS-
PAGE Hy yk A5 Wl 4 H 2 - =0 3 % ED 4%, % SDS-
PAGE Jt Ik b 1) & (1 FF & ¥ B0 3] NC JBE F, H
western blot I& B v 34T 3 41,37°CYEFH 1 h; TBST
el 3 U BEX 10 min, A 1: 500 F % (1 40 & QR
BRI, 37°CAER 1 h; TBST Ye¥k 3 %G mA 1:
5000 i B 1) BRAR 1o 416 P il (HRP) A5id 1) S 41 °F
IeG, fEF 1 h, TBST Y% 3 ¥k, A DAB JE&#) & 4
WREAT 0 S N, FH K 0B Vo 24k ) PGM 25 [
28 BCA 1 11& &l A & W e W 5 » - 80°C LR A7 -
1.3 HERE M590Apgm £ F iRk bk
1.3.1 REEE4HER pGEMTzf " -Apgm-Sac B #Y
FIEE - DAAT 5 BB MS-90 255 1 bR G 3 R 41 ok BEAR
LL pgmNFpgm-NR 51 W4 38 pgm F P F i R
VR (N i) ; B pgm-CFpgm-C-R K 5|3 1 pgm
FE IR R 9 [E) V5 B 1) (C ) 5 LA pEGFP-NT Jig kil
B, DL gfpF . gfpR A 514 14 ofp K, % PCR
P3G ARAT 1 B KR Bk i T pMDI18-T #i ik v,
19 2 1 2 2 kL 43 5 H Xba 1/Kpn 1.Kpn 1/Hind 11 -
Hind M /Sac 1. Sac T PRI ] U1 8 2817 16 1) » 44 15 D7)
S A9 BT E Ul [R5 R gfp ik DR i [R) 5B O 2 A
AR pGEMT2f ", 28 ik % 5 1F A 1) 3 415k iy 44
H pGEM Tz " Apgm . LURE B2 8 A B 58 5] 20 O #

B, UL Sac B¥.Sac B-R 5| #¥ i Sac B F: K. ¥
PCR § S 3R 13 10 3L Ky Bt 42 T #ifk o H Sac 1 1
WD) 341 R pGEM T 2f " Apgm Fll pGM-T-sacB, 4
13 2 1) Sac B K& R 5 £ M Ak (1) F 41 i bz pGEM T 2f * -
Apgm % Fz , A6 8 B [R) Y5 41 iUk pGEM 7 2f ™ -Apgm—
Sac B,

1.3.2 BREAUGERE M590 BZ MM 6l &
A K M5-90 J&KSZ A4, B 20 - 30 wL 41 5%
B pGEMTzf " -Apgm-Sac B I A\ 100 pL 7 & K5 H
BEAL 2 25 A0 R b IR AT, UK B CE 15 min J5, DA
i AR, DU E = 1.5 KV/em H i, S8 )5 32 B0 T3t
) 80 L A & KB A B R e N R R LA
379 180 r/min #E %1555 24 he BB O 5S4 T
A IR E AR (Amp") (19 A & [ B [ p 15 77 56 1 5%
F#.

1.3.3 [ELREHFEIIFIERFIEETEE A : PRI
e Ja 597 3 -4 d (IR E % DL pgmF Fl pgmR-
1 43514, Hl PCR J7 3% % 52 [R5 41 a8 e - 8
S E B AU A AT M B SR 24 b JE s B0 e R AT
TEE 5% TEHE (V) A B 0GB ] A4 5% 97 2k B, 37°C 85 9%
Jei PR BB ¥ B PCR J7 vk %6 5 13 R 5 41 0048 e
B o R S E I A 10 T AL B M5-90Apgm fE A 5%
RERE (1) TSA ¥5 758 b g 8% 15 /%, H Lk PCR 5
V4 R D 4 A R e

1.4 MFFXE

1.4.1 [EOFHEEIRE (RBPT) 45 6-8 ik
BABL/c Mt /N BRUBE AL 7> e 3 41 : M5-90 41+ Apgm
URI A 4L, B 10 Hoo AT PCRR [ 44 15 95 2 I
73 ) PR EUAT & IS MS-90 FI A pgm H BB v T WA
B 95 v 5% 9% A0 B2 K S RO R K R R R
B 1.5 x 10" CFU /mL, M5-90 41 1 A pgm 4145 H /N i
JEJ v S AT & [CH 0.2 mL (3.0 x 10°CFU/H) , ¢
FIZ0 A KA PBS 0.2 mLo -/ LA 2 5 1R 28 10
20,30 d B A7 R i KR A, 4y 3 I o F PR R
10 I ¥ 35 06 J5CE 30 min LA B 4R IR E 30 L )
I35 RN B 41 P AR e S B 3 AT IR A v T 3R AR -
DA 4 2 A 8 0GB BH PR I3 75 9 X0 I 1 -2 min P93
1.4.2 fRERERERE (SAT) o 1.6.1 h &
(10 I 375 ¢ A M AT B BRI A B AR R 0 (I b
GB159884995) #/E ML AT . MR E RN EY
i BT 3T CHAE 1,22 - 24 /B S 45 R .
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1.5 ZHRERYIESE

VA T R A7 (1 HPT-8 41 i B 5 30 3 A
37°C 7K 3 A G PRk Ak WCH A B R N 4 i Ak
UK DMEM 15 9% 9% 78 70 1R 2,73 x g &0 Smin, 22
bR 3E I8 W H & 10% i 4 1LV () DMEM 85 3% gk,
37°C 5% CO, 41 T H M5, I H B 4 55 75 Wi 4%
SR FE. M4 A K R K 70% - 80% K, H
2.5% JERG A0 G AR AR IR . AR AR AR 3 IRz e it
(AR
1.6 ZHRERELR

¥ HPT-8 4f a2 p 22 6 LA b, 40 i 2F K 22 %)
BNy, #5240 M B JR W, PBS EERE 3 R, AR
IS 20 B 15 57 v 4k 485 385 5 » A e o b ok s
B R AT 12 22 S 90 o R 28 S0 T, A B IR Bl
CFU TH40if e R B o A & [C 1 M5-90 #K il pgm
FE DR B 26 Bk 37°C , 180 r/min 535 24 h 5,166 x g B
D FEEE IR AL AN B 0BT IR 40 0 35 77 M R T AR .
T A0 TE Al ok 200 13E4T 472 285 pgm %ﬁjﬁﬁ’iﬁ@;
55 41 A M5-90 xf BEZH 43 ) EAT 3 AT SE R .
Jo WA T2 5 1 AR ISR - Al BV . 2
J& » PBS VEEUE 3 3, Wk 25 K5 R WP OR B I 40 B AR
JETE & A 50 pg/mL K K& R FRED KT
45 mink 5% BF M A6 B, PBS Bk 3 i, B 0. 1% 1
Tritonx=00 % fift 41 [ » B8 J5CHE I P9 BT » K 288 A2 A3 LE
Hii B LA 5 A & TR G L1 # ToF 5 CFU .
1.7 PGM EHRELMAMEE

¥ HPT-8 4 4% &2 6 LA, 4 M 28 K 2 X
HSCPTIN 5 S 4 AN ST R A B R 55 4k SR 5 IR S [ I
I PGM 5 [ B #K LA 60 pg/mL. LG4 5 &E
3 %L, % PBS X M4l . 24 h J5 W2 40 MY 2 22 AR
eI 6 FLBch ai I B .
1.8 ZHBEE F 7K T B9 4

ity 6 f 2 W B 90t 1.6 A0 1.7 rPolic B B 40 i |
S AT A S Fi¢ B TL-6 . TL40 . LDH . TNF—o iR 7] £
Ui R HEAT AR B AR A GE OD 5onm {H » 5 W
IL-6.IL40.LDH.TNF-o 41 s [N 1~ 7K °F o
L9 HEMLESSHF

& K PCM R M A & KR pgm HE PR 6k 2K
PRI G HPT-8 S v 543 3 LA 410 i B 5 o ) &5
B, SPSS #5443 6 M5-90 Al pgm e 2 Bk DL A
PGM 4 1 Al PBS S 21 dF A7 5 DR 38 7K ~F 7 22 40 #r o
71 Excell v DLAL 5l g B AR A% > 4l T R - 23 b 6 O 9

Kb 28 A2 3 T A 92 00 S 3 48 £ 1 07
2 4

2.1 ¥MAHEREpgm EEWREKRRIE

2.1.1 pET28a(+)pgm ERRERMHWER
YT R E AL S I PR TR pET28a ( +) pgm,
H PCR Jy i vl 9 85 31 29 1630bp 1) H 1) 4% 7 5 BR 1l
PEN VIl EcoR T A1 Sal T XM Y] 73 ) 43 8 — % &)
1630bp 1 H 1) 47 LL Jt — 452 5300bp [1] pET28a
C+) ok p B

2.1.2 PGM EBWRIENEE K 4Lk pET-
28a( +) pgm ¥ AL 2 K AT 6 E. coli BL21 (DE3)
o, R TPTG 5 3 1) F 20 5Ok peT 0 A A I 21 2 11
22 TPTG (W iF 1 mmol /L) 55 2 h4 h.6 h J51F
59. 8 kDa 4b 4y ) L4 5 Pk 4% Al K/ 5 FIUHT 1)
WA TEEA 4 %JWLE 1.

kpa M 1 ; 3 4 7: 8
116.0— & i A %
66.2— & 1 -

’ <—59.8kDa
450—

L

35.0— = - -

l fEB
25.0— = -
18.4—
14.4— - = 2 .

E1 =ZEH PGM & SDS-PAGE 53 #f

Fig. 1 ~ SDS-PAGE analysis of expressed pgm fusion protei. M:
Protein Marker. 1: E. coli BL21 (DE3) without induction. 2: E. coli
BL21(DE3) induced 4h. 3: pET28a ( +) without induction. 4:
pET28a( +) induced 4h. 5-8:pET28a( +) pgm induced Oh.2h.
4h.6h, respectively

2.1.3 PGM 4 & A1 aifk f1 Western blot 5 il :
HI Ni-NTA SRl 46 1857 & o0 B 41|t & 22 3 PCM i
FIHEAT 204K J5 5 R AR 0 6 I W 18 4T SDS-PAGE Hi
VKK, 7E 4 59. 8 kDa Kb w] W4k i) PCM 4 H 4%
i (Bl 2) 5 4 western blot %52 R W, Rk EYLHE
F PCM B Ay R4 S 5 s 1

2.2 HERE M590Apgm EERAKLEE

2.2.1 [REREARHK pGEMTzf* Apgm-Sac B #y
Y TE M Xba T/Kpn T XM D) A6 £ 1 7] Y5 2 20 5 AE
pGEM T zf* Apgm-gfp-Sac B, 7] DL 15 3 K /N4 A&
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3 2 1M kDa

59.8kDa—

—18.4
—14.4

B2 ZEHER PGM B4 {L & western blot ¥ F
Fig.2  Purification of PGM fusion protein and identification by
western blot. M : Protein Marker. 1 — 2 : Purification of PGM fusion

protein. 3 : Identification by Western blot.

1000 bp ¥y DNA 4717, 5 FB 1 EASEAH T H Kpn
I/Hind T XU Y] B 84K pCEM T zf * -Apgm-gfp-Sac
B, 0] LAA3 2 K/ 720bp K] DNA 46747, 1 gfp 5 K]
FIEEARAH A0 5 H Hind MM /Sac T X EE V) B 4% 844K
pGEM T2 * -Apgm-gfp-Sac B, 1] LA 73 5] K /N4 4
1041bp F1 1400bp ) DNA 47, 5 T 8 1 Sac B %
RILIR) K /N AR A5 25 SR an 18] 3 B W) R 304k pGEM -
7zf " -Apgm-gfp-Sac B ¥ &} T o

B3 pGEM-Apgm RHifEHI4EE
Fig. 3

Identification of pGEM-Apgm by restriction
endonuclease digestion. M: Maker. 1: Products of pGEM-
Apgm with Xba 1/Kpn 1 digestion. 2: Products of pGEM-
Apgm with Kpn 1/Hind 1 digestion. 3 : Products of pGEM—
Apgm with Hind 1l /Sac 1 digestion. 4 : Plasmid control.

2.2.2 FHHE M590Apgm B EERE SR

HALW Apgm AEA T HUTE B A 65 1< 3 [ 44 5 77 5 b
BELAACE 15 A AR 514 (pgm -+ FI pgm-R-

1) ¥E4T PCR KL, 45 R Apgm H e 4 19 th K/ b
1310bp 5L A B 1 MS-90 FH 44565 40 47 184 7 4y
K gk 2422bp (WL 4) L WEHH T M5-90 ) pgm 3 [
LA 8 Ty i B O A 1A%

1 2 3 4 5 6 7 M

4 M590Apgm BEEREMETE
Fig.4  The Fig of the heredity Brucella M590 Apgm. M:
Maker. 1-5: The tested bacterias. 6: Negative control. 7:

Positive control.

2.3 MFEFFHER

I M5-90 F1- Apgm 43 ) S % /N B 5> T 10 ds
20 d.30 d 43 i) W7 2 SR i 43 25 03 » R4S 1 I3 2 0
HEAT PR AT AR e S IR B0 R A R0 . thk 2 ]
A1, FE PP M5-90 F) /) BRI ¥ 5 201 AR 5 4 3R 56 AR
Tk AR I 4 RN B T BE Apgm ¥ /N BRI
TH AT B B A2 1A 00 AR A TR AR K 00 A5 AL O B
P
2.4 HAESFUR

pgm G RAZ 28 40 I 45 R R K HPT-8 41 g
FEAR A S LB P, 2 40 A K 2 T, T pgm
BE PRI K bk F M5-90 S A Bk 3 28 HPT-8 41 g (41
W AT =200: 1) ,3 /NI JE 0m St 2R AR B
BRI S A 10% 76 A5 1 HPT-8 41 fia Jii
W LTS A VAR, W 6. PGM 2R 11 % 4 40 o i
B ah R os s U i) HPT-8 41 il A K 42 %
O I, 75 g M B IR b o N &k B 60 wg/mL
(1) PGM £ 11,24 h & il 3 ot 2% 4 B 3B W &2, R
IS 4L b 047 15% 1% 40 0 A A2 W% M S 4y
HifR . T PBS X RCAL b oAl i B H R B A& R AR
L, W 6.
2.5 MFMIERELR

B AT B G pgm B2 BRRT M5-90 #4543 71 LA 200
“10) Mol 1% 28 HPT-8 4 Jfl 3 h J&5, ¢ fift 40 a3k 47
CFU tH%. 4R E75:3 h )5 pgm kKR CFU 71 %
k6 A 141, M5-90 bk CFU 40k 14 A/ 40 i -
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%*2 SAT 5 RBPT R4 R
Table 2 The results of SAT and RBPT

Groups Time SAT RBPT
1:12.5 1:25 1:50 1:100 1:200
M5 -90 10 d + o+ + + 4+ - - - + 4+
20 d + + + + + + + - - - + +
30 d + + + + + + + - - - +
Apgm 10 d - - - - - -
20 d - - - - - -
30d - - - - - -
“+ + + + 7, Very strong agglutination. “ + + +, Strong agglutination. “ + + ”, Moderate agglutination. “ + ”, Weak agglutination. “ - 7, No

agglutination

=

E5 HPT8 BEFEAIEHEETL
Fig.5 Morphological changes of HPT-8 cell (200 x ) . A: Uninfected cell (200 x ) . B: PBS control (200 x ) . C: M5-90 control. D: cells Infected by
Apgm (200 x ) . E:cells Infected by PGM Protein (200 x ) .

185 100
A B
170 ¢ s 95 r
155 ¢ 90
- &)
Z 1401 £ 85t
20t X
21251 e
= =757
2 110 ¢ =
= S 70T
5 O T 65
80 60t
65+ 55
50 ! . . . ! 50 - . * y
Protein PGM  PBS M35-90 Apgm Protein PGM PBS M35-90 Apgm
Groups Groups
400 1 ok 34
C D
3501 37
#%k
3300 ¢ RN S
E * 2
= 250} S 3t
3 =
@ 200 ¢ T 30t
Z o
= |
T 50T T 29t
100 ¢ 28
50 : : . 1 27 . .
Protein PGM  PBS M35-90 Apgm Protein PGM PBS M35-90
Groups Groups

6 WMEETFHYRE

Fig.6 Concentrations of Cytokine. A :Detection result of IL-6. B:Detection result of IL-H0. C: Detection result of TNF-a. E:Detection result of LDH.
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2.6 REE T

1% 1 1L-6 . ILH0. LDH TNF-o 3 71 % 9t 9 15 3
ATHE A FH AR AU & 0D, i1, o 8 1L-6.ILH0.
LDH.TNF-o 40 Jfs X 7 7K ~F 45 &L, 4 18] 6 Jit 7 » pgm
BR PR AR 28 HPT8 15 5 7= £ B 4 i I 7 1L-6 . TNF -
o A1 LDH ¥ 5 F M5-90 xf B 41, 2 5 b 3% (P <
0.01) , 1M 40} 5 7 TLAO K SEAZ b A W . PGM
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Effects of Brucella phosphoglucomutase on inducing
infection of trophoblastic cells

Zhen Wang, Hui Zhang , Yan Zhang, Fei Guo, Yu Zhang, Ruihua Chen, Ru Meng,

Zhiqiang Li, Qian Zhang, Chuangfu Chen
College of Animal Science and Technology, Shihezi University, Shihezi 832000, China

Abstract: [Objective] We studied the biological function of Brucella phosphoglucomutase (pgm) gene, and detected the
changes of human trophoblast cell invaded by the Brucella pgm mutant and PGM protein. [Methods] Human trophoblast
cells were infected by the pgm mutant and PGM protein. The changes of cytokines were detected by enzymedinked
immunosorbent assay, and morphology of cells was identified. [Results] PGM protein was purified, and pgm mutant was
constructed. The sera of mice immunized by pgm mutant were negative by agglutination test and Standard Tube
Agglutination Test for Brucellosis. The cellular morphology of human trophoblast cells infected pgm mutant or PGM protein
changed. The adhesion and infection of the pgm mutant reduced more than Brucella vaccine strain M5-90, and human
trophoblast cells partially cracked off. The activity of IL-6, TNF-a or lactic dehydrogenae increased in human trophoblast
cells infected by the pgm mutant more than Brucella vaccine strain M590 (P < 0.01), but not for IL-40. Lactic
dehydrogenae in human trophoblast cells infected by the PGM Protein increased more than sodium phosphate buffer (P <
0.01) , whereas IL-6 and TNF-o decreased in human trophoblast cells less than sodium phosphate buffer (P <0.05) .
[Conclusion] The results suggest that the pgm mutant of brucella and PGM protein had the cytotoxic effect for human
trophoblast cells with cellular morphology and changes of cytokines.
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