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Prophylactic Effect of Compound Chinese Herbal Medicine on Mycoplasma suis Infection
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Abstract: The study aimed to develop compound Chinese herbal medicine that is more efficient in
prevention and control of the M. suis infection. M. suis of positive blood were cultured in cell cul-
ture fluid with the compound Chinese herbal medicine | , [[ , [l and deoxytetracycline. The copies
of M. suis in cell culture fluid were measured by qPCR every 12 h. Fifty clinical healthy, 35 day-
old piglets with natural infection of M. suis confirmed by PCR were randomly allocated to 5
groups.each with 10 replicates,and all the groups were fed separately. Piglets in three compound
Chinese herbal medicine group were fed with a diet that contained 20 g « kg ' of the compound
Chinese herbal medicine |, [[ ,and [l[ respectively for seven days; piglets in deoxytetracycline
group were fed with a diet that mixed 200 mg * kg ' of deoxytetracycline for five days;piglets in
control group were fed with diet. Blood samples of piglets were collected by the anterior vena be-
fore (0 day) and after the usage of medicine at the 10™,20™ and 30™ days. The copies of M. suis in
blood, erythrocyte superoxide dismutase,erythrocyte membrane ATPase (Na™ K™ -ATPase, Ca’"
Mg*"-ATPase) ,lymphocyte proliferation rate (T,B),and the serum content of IgG were meas-
ured. The results showed that:the three compound Chinese herbal medicine could significantly de-

crease the copies of M. suis in vitro (P<C0.01);compared with the deoxytetracycline group and
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the control group,the compound Chinese herbal medicine [ could significantly decrease the cop-

ies of M. suis in blood of piglets (P<C0. 01),improve the activity of erythrocyte superoxide dis-

mutase and B-proliferation rate (P<C0. 05) ;the compound Chinese herbal medicine ]| had positive

effects on erythrocyte superoxide dismutase, the activity of erythrocyte membrane Nat K™-AT-

Pase and lymphocyte proliferation rate (P<C0. 05) ,whereas it could not effectively reduce the M.

suis copies; the compound Chinese medicine [l could reduce the M. suis copies in blood of piglets

(P<C0.01) and only improve the activity of erythrocyte superoxide dismutase (P<C0. 05). In conclusion,

the compound Chinese medicine[has favorable prophylactic effects on the M. suis infection.

Key words: Mycomplasma suis ;compound Chinese herbal medicine;piglets;prophylactic effects

F W I S AR (M ycoplasma suis , M. suis) J&—
o 25 A2 T4 21 40 M 2 T Il K B E N R AR
WG M. suis Jo  Z 8006 00 AR B R AEAR, 2
Beo b SR 5 X ML RS g B A sl ™ R e b, AT fef 21
M AS T B R A R AR DAFT I B E R IR Dy
F2BEE R BN L BRA 5 B L A0 LA (E perythro-
zoonosis)PH o M. suis BEYY K 5| A 1 5 W40 40 je A
i TE TV 2 [ 8 M DX AT 08 25 7 00 Ik 3 B R
LUk .

H RS 3 5 A 0 B A B 1 240 IR 5 ) 928 1 X i
P (0 LT RO AR E AR R U R L ER
FPiEREGY . HREIERYE M. swis SURW IS T
I Ak A B SR AR A [] i R FH 25 ORI A 22 57
AMLFET M. suis BT 2451 H 5 51 259 5% B F
SO A R R B BT M. suis J&
e 1y 24 1 5

SJVELGAH EL b 25 TR A B 7 A T 2 1 A RS AR
B s ELFE RIAE /DN o % BRE 21 200 A 95 g i e o LA
A 1 SOAS W 5 e R P BP0 R T AR
B A BT 2 M B S VE T B0 rp 2 i BROR B
7 JE N BT = A 07 v 2 R LIS I T M. suis B
PG AT 3 B RE A FORR rb o A 0 7 4R L O i TR
AR M. suis YL 25 W) S AR I

1 #MelE7FE
1.1 E7FHHAMRKEREN

5 % F A A% B ST B AR 0 R 2 R A
TF ifp A L 2 B A B Y P 2 RO R T Y
JE W Bt T 2

L E RN RN N SN
DA = MR AR o I o3 2 3R O SR

R e [N R N VAN TN N R S
DAV 1 AT B0 46 A R S T

SO I . el Sl P B LR B S A A
DARN I 2 B RS 0 3 Sy s )
1.2 H¥iEFERSHELLE

TPy R IR G B AL e B 100 3k 35 H 4 fd Fé
FF5& Tl E KOG R EDTA $EE MK 2 mL, 7
1 PCR K™, i € 50 Sk M. suis B 9K & AT
W BRI R 5 AL B 10 Sk TEAR IR S50 T 21T B8
s g ey 1 2 Zlh gl
YR HHER T R i 200 EEE MM 7 d. 5
TIFRMFER Y & 2R 0. 0200 iR 5 du X i)
LRI TCATAT 2590 RO B kL . T IR AR5 P Hi 1 R AR
R 259 J5 55 10,2030 K739 AT J0 T S I » 4 Ui
kR EDTA $T8Eif 7 mL FIAEHTEE M. 2 mL,
1.3 WA E

1.3.1 M. suis DNA 4 i ki qPCR & &2 b o il
55z YA %% A. M. Guimaraes 21 3¢ #k % i

M. suis ¥ ¥ B9, LS W F. 5 -TGATGGG-
TAGCTGGACTGA-3", F it 5l ¥ R. 5'-GCTC-
CATCAGACTTTCGTC-3', iy 4t 52 75 & 4 K 3t
BB A A7 BR 2 7 5 1 T35 M. suis DNA ()
BRI 157 bpe AT Omega 550 & $2 B0 M.
suis B ML DNA, #4735 PCR, ¥ 3% i@ PCR
P14 R Be s/ oy HI 3L 5 pEASY-T3 J5if £
RIESE 5 A Trans]-T1 %32 25 40 Ml . Pk 26 B % 52
Wee: 200 i 8 T % % o (] Omega JBORE 40 A6 12050 & $2 1K
HA BB DNA L FHAZ R 25 A I 4SO s HE v Ji2
HHEE Ry M. suis ¥ DU AE AR M. suis $5 1%L
1) T A BORAR A o KRRV A 10 A B A5 A RE L 4 AR
QuantiFast® SYBR Green PCR Kit i B #£ 1T qPCR,
HAE M. suis DNA 541 kL4686 i s hn e 2 .

1.3.2 259%F M. suis RAMHRIRS: K=MK
77 H 243 590 K B AL 40 D0 i i B % R
B MR . AE 24 LA B 8 R A A AL R i AL M.



406 = W

I

E o 47 %

suis PHPEPTEE I 300 L A 259 A 85 32 3% 1 700
pL Ry T 20y I 2 esil it
BRI 4 000 pg « mL X BFLINA & 2500 1)
Rk, B E 37 °C 5% CO, B 74 K
F& .53 F 0.12.,24,36 .48 F1 60 h £ WL HL 3 FLE5 5%
Y. Omega il 7] & 42 UK 724 DNA, 347 PCR
K, KA M. suis DNA T 20 ki AR o th 26, 54
B b M. suis 5 DU
1.3.3 JEIH M. suis qPCR £l W RAEN
ML RE i 2B DNAL 100 p L dH, O %l DNA, 1t
2 pL B4 DNA fE R4 3880, i 4T qPCR 973,
WAE M. suis DNA H 41 R bR o il 26 11 51
M. suis $£ T4,
1.3.4 2120 88 A Ak W B Ak il (SOD) i J7 I &
e B SOD I 7 328 71 60 168 B R e 0 647 00
1.3.5  ZLZuMafE ATP Fig G J1 il i B
H# ATP fiff (Na® K" -ATPase, Ca*" Mg*"-ATPase)
I 7 3 7] 6 190 ) (R ot el B0 1E AT I
1.3.6  Jh X &4t L % B 7 g 0 FE B 0
A 3 mL 40 JE I 8k B 40 A 4 B U A RE R 8
A 2 mL Pré&em . 2 000 r « min~ ', B .0 20 min,
W PRS2 R B A D L Ui 3 Ik 7 R BT . A
B 1590 i 4 I % 19 RPMI-1640 & 40 g, k4T3
A)J5 WORE S F 6 Wy i e G T T 5006 41 i £k (> 95 26) L
AR L 2 1X10° « mL™" L fiITA 96 FLAT i BE 77 4
L B R B R S R ConA(S pg » mL 1)
LPS(10 pg « mL™") HIK Jin #i] 3# 4 (RPMI-1640)
LR 4 AR, BEFERET 5% CO,
REFRAE,37 °C 15535 48 h, 1ERFR45 AT 4 h, 4L
A MTT (5 mg » mL~ "), K7 3% 45 U5 A AL A
DMSO, 7853 ¥ i . JHEEFRAXAE 570 nm Tl E
OD {8 . ¥k B 40 B 3 58 g 7 PRI S 20 (SD R0
SI= I FL OD &/ %} Bl OD f§
1.3.7 i TgG & &l & K A e 2K HE
G (IgG) P Ik Ga g2 45 D 3700 &5 (R ot A 00 1647 0 2
1.3.8 Gitsrtr ZERAFHME SRR (o £
)RR JH SPSS Geit sy Hr ik kAT Iy 250 #r 5 ¢
MK, I EER BN, P<0.05 h2EREF,
P<C0.01 2=t 3.

2 F R
2.1 M. suis DNA EHRH qPCR E =R Hh £k
FH SORLER ME 5 19 Real-time PCR 4 14 475 1 il 28

CE D AT 50 Bl 2 B R I A 260k 56 28 L s o il 26 10
PR 0,997, E K 102. 5% 4R BV BB J1 2 TR
(r*>0.98 #iE T 1;0. 9<E<1.2).

30
H3 250
X5
K= 20
g2 s
B 8
& £ 10
51
4 5 6 7 8 9 10
RN EEANE S GPOE
log starting quantity of copy number
* SYBR £=102.5% R?=0.997 slope=-3.263 y-int=38.495
B 1 Real-time PCR B4R /4 i 2
Fig. 1 Standard curve of assay for recombination plasmid
2.2 ZHHRS M. suis BN EIK IS &R

B 259 5 M. suis A A TR 8] I (9 15 57 ) 4
I DNA L #E47 qPCR AR o 4 5 5 2H TR s o T 26
TR RFRY R M. suis $5 VUK 2) 0 S5 R . 1
P XGF BB 20 A G B 8] R ML swds #5180 A W] AR
s =P T7 p 25 R ) B RIIBEH 2590 5 M. suis
A P 18] (9 SE 4 5 M. suis 35 D1 ROAS Wik 20>, 356 B e
FHZ5YIAER IS M. suis S — & i 300 i =5 A% K AR
Ao Al sk KREBEARR A R T5 | =58k R >
HEHN>8H71.

~ 60000

4

':L B3

g 50000 {§

g

S 40000 N
= N
= 30 000 §
oy N
£3 ’
i 20000 - §
i .
5{ 10 000 - §
= N
= |

S\

0

I Il || WAEE+ Sl

7 tDeox;ll.te- Control
Chinese herbal medicine S
2431 Group

B — A F i NZE B MK 245 0.12,24,36,48 Al
60 h IBUIE . Z5WFE 12.24.36.48 Fl 60 h fi) M. suis
PEOUEC 50 5 0 h () M. suis $8 DUBCHEAT LL AL, » 3R7R 22
S (P<T0.05) 5 » » IR 2 B 3F (P<0. 0D

In each cluster, columns from left to right denote data at
0,12,24,36,48 and 60 hours after treatment. In the same
drug group,copies of M. suis 12,24,36,48 and 60 h were
compared with 0 h, respectively, * represents as P <C
0.05; % % represents as P<Z0.01

B2 ZHY{k S IT M. suis ¥ R 2
Fig. 2 The results of the medicine on M. suis copies in

vitro



2 1 W 2 L L v 2 0 0 I S SR AR M 4 T 1 B 5T 407

2.3 AYXFME TR M. suis ¥ RE K 0D

HRAE MK M. suis qPCR A5 I 25 5L, 2 B 5 20 Ji
BARME N2 T M M. suis WOHE LR 3) ., H
ZES RS BUN AT G 25 AL i M. suis % D1
B 22 5K A8 R 250 5 B S AP 48 M M. suis 45 DL
B AR A AR — B, X BRI M. suis $5 D1
BOTE AT (] BEAS 3 A A8 b, T2 A TE 45 25 )5 5 10
KA o M M. suis JLF-R A B, 76 25 2 5 56
30 RAGI S, & I 25 1. & I 25 1L o ) 75 3= 8K
fHmA ETH AR BRI S 25 RiAE H, 25 R 8
e it 3 (P<<0. 01 HEZ Ty 25 I AE 45 25 5 46 30 K
K A 1M ML swis $% UVEOIR 58 2 T 24531
60 000
50 000 -
40000 -

30000

Copies

20 000 A

10 000

g It S AR DK/ (copies-uL)

0, L L3

BATR XR
=97 Deoxyte- Control
tracycline

Chinese herbal medicine
2H 51 Group

B AT N B KR O A 2555 0.10,20 Al 30 R
MIEOE . eI Al b FH 255 5 10,20.30 K455 45 51
5250 d 85 R EAT L, « Rox 25+ B3 (P<<0.05),
x % FRERMEF(P<0.01), FHEHE

In each cluster, columns from left to right denote data at
the 0, 10th, 20th and 30th day after treatment. In each
group, the results of the 10th, 20th and 30th day were
compared with 0 d results, * represent significant differ-
ence (P<C0. 05), * x represent extremely significant
difference(P<C0. 01). The same as below

3 XMk M. suis ¥ UE BRI

Fig.3 The results of the medicine on M. suis copies in

blood

2.4 ZHYIXFLI4AAE SOD & &

TEAS DU A 0] o b6 5 ] 245 i B ) 1 S G X B 2H 210
4 SOD 1% S8 (& 4) B3 F B (P>0.05),
Sy LI 24 e SOD JF J7 {8 2 2 58 hn
(P<C0.05 8, P<<0.01) ;58 Jy & R A 41 SOD %
JHMEE B ETH R (P>0.05).

2.5 HYIXTLIMAARE ATP BgiE 1 %0
X} R 2T A AT Pase 1% J1{H (& 5. 18] 6) Fifi

R ] £ 34 o 5 B R B #A Horp Ca® Mig® ' -ATPase
HHEBE FH(P<0.05), Exdzy 1 . Eid
0 RN E 4 Na” KT-ATPase 1§ J1{H 2 W
S b b Hohak oy & R A B 8 in (P<<0. 0D, &
Jrh 2 I 4 5 4 (P<<0. 05) , & 52 T 44X
A EFHEHE(P>0.05 ;25141 Na" K -AT-
Pase if A T —1d M BT, FA LIRS 10 £
e S22 R (P<<0. 01) H7E 45 25 J5 56 20 KA Il i
NG 2 R RS 30 KA Ik &2 2] T 45 25 R0 11
K, EHdzy 1,114 Ca¥" Mg -ATPase i /1
R B ETHES(P>0.05) , B2 om HEE
YLIE E I F 44250555 10,20 REH ETF, 5 30
KBS F7 8 WK 245 251 (1 7K F- .

120 - = HZ0d
s HZRHEI0R
~ 100 » JHZJR20K
2 . 0 FHZEIRAR30R
S, 80 ne
SE | I
!,tDE g8 60 -
@]
22
2 40
§
" 20
0 - _ - ;:.'; - =
I 1 U PE = S
=y Deoxyte-  Control

. .. tracycline
Chinese herbal medicine Y

#H 51 Group
B4 Z5¥xL 4R SOD & S1{E K &
Fig. 4 The results of the medicine on erythrocyte superox-
ide dismutase

350 » HZod

300 & HZYEH10K
® FHZ)A5520K

250 « FHZYEH30K

 c—
-
bt @

-

-

200

7
(=]
—

100

L et

2T 4N K *-ATPasel 11/(U-g")
ATPase activity

i )

| iz al

50 ' B \
i1 Bl ER |
I I I POPI
a5 Deoxyte-  Control

t li
Chinese herbal medicine racycime

#H 5] Group
B 5 ZHYILMMEE Na® K™ -ATPase i& 1 EK F M
Fig. 5 The results of the medicine on erythrocyte mem-
brane Na® K*-ATPase



408 w OMOBOE ¥ i 47 %
= fHZi0d 2.0 = FZ50 d
400 4 N HZEE10K 1.8 s FHZYJEAE 108
= =0 : LI ESIEPVIPN
'90 350 4 L] ):Hg)‘.})l’liﬁzoj( 1.6 1 ok P k5 51130 o
2 “ 230K 141 T FZGRE30R
X300 =
fiad =E 124
2 £ 250 N [ e SERTE
=z Ny N B} B 25,
% 100 § § § § § 0.2
E N N N N A 0- o
Z 50 4 § § § § § 1 | M whER W
I n m WHEE W Chinese herbal nglslljné
a7 Deoxyte-  Control 2] roup
Chinese herbal medicine ~ tracycline ES U B 40 B S
2H 51 Group

Bl 6 ZHYrLMmpaiE Ca’" Mg -ATPase i& 1 {E K &
Fig. 6 The results of the medicine on erythrocyte mem-
brane Ca’* Mg*t -ATPase

2.6 Z5H X itk B 40 AR 5E A 1 RO T

TEAG I 359 18], % BR 20 T, B ik 0 40 i 301 3k 45 %%
(B 7. B OB ZEfk. Ehdes 1 14 T.Bik
E 40 B o S B M B T (P <€ 0. 05 B P <<
0.0 . E 25 Il i Sy 8 2 41 T B ik & 4t it il 8%
e T E XU R

2.0+ = FH250d
s HZFEHI0K

1.84 =

6l L u FZG 205
14 I\ FIZI 430K
121 I

1.0 |
0.8
0.6
0.4 4
0.2 4

FlHAE %L
Stimulation index

| I I R A
g5 Deoxyte- Control
Chinese herbal medicine  tracycline

2H 51 Group

B 7 Zo¥m3d T ik B 48 B vkl 48 B e %
Fig.7 The results of the medicine on stimulation index of
T lymphocyte

2.7 HYIME 1gC EEMF M

IR S IeG & & (K 9) T B 281k, gy
ARG MmN 1eG &AL J o & g5
HIHAEAZES 10 RLEFEREH LF(P<
0.05) , Z ey Il 4L 7E 25 )5 55 20 R is &% &R

Fig. 8 The results of the medicine on stimulation index of
B lymphocyte

BE LA (P<<0.0D) By Il 4 fig ))& R A
25555 10 Ry & btk B 3% B (P<<0.0D);
BAELS 255 30 R IgG S & FE.EHHH 1.
SRl iR R 3 4l 1eG &5 T2y ai
(P>0.05), & Jyth 25 [l 420k T H1 25 /i (P >

0.05),

o N HAEHIOR
~ 517 - T = w FHZE20R
g o FIZRH30K
& _ 20 T8y ] I
£3 , T
ﬂﬂ g 15 ' L :

2%
7104
#z
g 5
0~ -, - . - |
I I} I wER XM
a Deoxyte- Control
Chinese herbal medicine ~ tracycline
ZH 51 Group

B9 ZYxmiE Igc @ 2NN

Fig. 9 The results of the medicine on serum content of IgG

33 i

3.1 ZHHRSN XY M. suis ¥ T E B 5200
TERSMIFTE 55 M. suis ARG - M. suis %

DURCE A A T LW B B 25 B 0 M. suis f94E

HOR . AWRIGY S M. suis 1640 M 5 5% Wb A

AR E S gPCR 8 E M. suis $5 D%

SRV gy 1L S8 & R A AR



2 TR < 0205 v 2 0 0 1l S B JRR e T 4 D 1 B 5T 409

230, i VE R [B] B RE 4 ML suds $5 D105 R4
UL B 25 W AE AR S BT DU SO A i 54 K M. suis
3.2 HYIBMA T M. suis ¥ NE K

FERE A2 5 o ML M. suis $% DUROR I 25 R &
Wl gy 1 LIS 59 ) 55 25 0] DA R0 B IR
M. suis $5 DUECABAT 24 5 BE 4 I B) SE 4, M. suis $%
DUBCR K IG n JC R R O 2 1L A 25 20 d 24
rR 2 A K S M. suis fER L 51 25 )5 . |
T 25 e B B B A - M. suds SUFF bR B4 58, 4 1 %
M. suis i AW .
3.3 AYIAMEEXIEIRIE I

M. suis FEBURHLE & M. suis & T 204
L o A5 2T 240 i 6 A A= A8 T o 3 R S B e A L
[ B s ML suds 25078 2140 i BB Dt vk, 9 B B SR R
Sk S AT i 38 3 S 3 A B e % B A AL
il B SR LA . F R AR BF 5 3 A A 21 40 A A
KAGFR AL UL & T o 25 % M. suids [ YL (% 131 By 7
Mo
3.3.1 £r4iiffi SOD 2L 40 SOD Ak Al &
A BH B - 8 E R A A i A O AR R AR A
FK L IE R B AL DT BE 1k 1 E A Y B A D 2
B Lk £1 248 B 4 3 iy 2 it IR o A R oAk 20 4 M 3R T G
B A 0 B BT A4 52 G 0 R I YR D A R o R AR
Fo 29 A5 wh BUEE AR | i R AR F S HIE 5
M. suis HARIEPAFRELL AN ML SOD ¥ 77 Bl . A BiF
FEIT A Iy vh 25 BT BESR 2140 SOD 36 L 48 & 41
20 MLV B )RR R 0 BB T L O AL A 1 AR A S 4 AL
G
3.3.2 4I40e Na® K" -ATPase fll Ca*” Mg* -AT-
Pase ATPase 1E240 M (¥ 2 5% iz . g B A L 4k
5200 1 N A0 T B 1k BE 2 TR A B AR L L
IRTE G A S — B IR BT s ATPase 16 J1 & kK A&
— RN I R A IR SE AT 4N ATPase if /)
BlE M. suis &Y% 58 BE 0 35 0w REAR . A 5% UE 52
ST AR D5 v 25 35 AT % 4T 40 B B Na® KT -ATPase
il Ca®" Mg" -ATPase {if J7, XF 41 i 5 Py 2 K AL 1Y
BB R AR R .
3.4 YW RENENEIE

Loy 47 25099 ], F. Zachary 261 IF BAT 2 =X e
M. suis B 58 B 2120 MRS IS 1A TR 50 8 7K1 28 i
G e K- B R B . AR B S Rk R Tk 4
FELHE B 3 B bk A0 A 1 A R L I TeG & AR Ak

A L B 93 5 1A R A i T U6 WY 52 O b 2 % ML
suis [ TR VR .

IhI EEL 200 oL 2 A T 0 1 o AV RT S2 R BIL AA ) B 2 By
(RN R N B B R e A % NS Lo 2
L ORWRIEUE B L R 25 AT T B ik Al
MO3GEE R T LR ey | 50l g
i 5 25 B e UhK 2L 00 39 B L U A 5 2 R AR
BT A M S T e . 1eG R I S BREE B Y
F BN H K T DL e ML AR 1 B B RE
€ Uk B &2 J7 i 3 AT LA B A R A e 5 Bk R
O AR ST IR B Ay o 2 R DA O T P TeG oA
BT — o P R B AR 2 ] DL R
BB G g2E 3 K] M. suis BRI E) T — & H1E
M.

4 & it

= T b 2 AE A AP A IR 8% K M. suas
MVER 7 2 1A DU 3 REAR MR M. suis 5
DUE 3RS LA i SOD i 1 5 B bk I 40 i 1 5l % 5
575 T 2 11 T s A I () 30 ] i b M. suds AL fH
LR S A4 SOD i% J1 . Na' K" -ATPase 1§ /)
5 E 0 e 5 %5 52 Oy b 24 L AT L K R A I R
oML suis $5 DU $2 40 4 Mg SOD J5 . 45 Rl
B, 2072 10 M. suis ARG A R 4F 1Y 105 15
Mo

% % 3Lk (References) :

[1] YUANC L,LIANG A B,YAO C B,et al. Prevalence
of Mycoplasma suis (Eperythrozoon suis) infection in
swine and swine-farm workers in Shanghai, China[ J].
Am J Vet Res,2009,70(7) :890-894.

[2] HOELZLE L E,ZEDER M, FELDER K M, et al.
Pathobiology of Mycoplasma suis[J]. Ver J, 2014,
202(1) :20-25.

(3] oM. XA A3k, %, —FpE T 16S rRNA £

PRS00 3 18 1L S7 B R PCR Jy i iy sz [J ] v [ 2
e ,2013,49(9) :18-20,23.
WEN H Q,LIU Y G,SHI W D,et al. Development of
a PCR-based assay using the 16S rRNA gene for de-
tection of Mycoplasma suis infection [ J ]. Chinese
Journal of Veterinary Medicine »2013,49(9) :18-20.,
23. (in Chinese)

[4] GUIMARAES A M, VIEIRA R F,POLETTO R, et
al. A quantitative TagMan PCR assay for the detec-



410

womo®

it 47 %

[5]

L6]

L7]

[10]

tion of Mycoplasma suis [J1. J Appl Microbiol ,
2011,111(2) :417-425.

GROEBEL K.HOELZLE K,WITTENBRINK M M,
et al. Mycoplasma suis invades porcine erythrocytes
LJ]. Infect Immun ,2009,77(2) :576-584.

UL AL B TS 2 A PR LD AN L Ak B AR R e
RIS NOSOD il MDA #0754 [J. 191 BE 2230
2005,26(2):92-94.

LI Q Y,ZHAI X H,ZHONG X H,et al. Effects of
Eperythrozoon on the anti-oxidant function[ J]. Pro-
gress in Veterinary Medicine ,2005,26(2):92-94. (in
Chinese)

80 NN I S CEANNE AN 1 R 2 NS B iy
ML AR AL $8 AR B9 A I [T ], v R & R 22 7K, 2003, 39
(11):20-22.

HAN H Y,MA H L.ZHANG Y H,et al. Determina-
tion of blood biochemical parameters of swine natural-
ly infected with E perythrozoon suis[J . Chinese Jour-
nal of Veterinary Medicine ,2003,39(11):20-22. (in
Chinese)

TR BE. £ ML S AN A B R IR R
FELLAN M i 52 e L), ob [ R A R A 4. 2008, 25
(4):265-267.

MA H L,HAN H Y,WANG S,et al. Effect on eryth-
rocyte of swine with natural infection of Eperythro-
zoon suis[ J]. Chinese Journal of Preventive Veterina-
ry Medicine ,2003,25(4) :265-267. (in Chinese)

BeOT L KSR GBS TE L AR T A AN A B AR IR T
FER8 KPR m L], 2 05 8 15, 2007, 39 (2)
38-40.

CHAI F H.ZHANG S F.,JIA L J,et al. Effects of E.
suis natural infection on immune responds in piglets
[J]. Animal Husbandry & Veterinary Medicine,
2007,39(2) :38-40. (in Chinese)

ZACHARY ] F,SMITH A R. Experimental porcine
T-lymphocyte and

eperythrozoonosis: suppression

misdirected immune responses [ J]. Am J Vet Res.,

[12]

[13]

[14]

1985,46(4) :821-830.

HSHCFF R R B AR R, 55, 52 5 v 20 HE T X
WHAE A R W S e Dh e iy 52 i [T ], op [ B 2 4,
2013,33(5) :742-745.

DENG H D.CHEN C L.DENG ] L,et al. Effects of
Zhukangsan on humoral immune in weaned piglets
[J]. Chinese Journal of Veterinary Science,2013,33
(5):742-745. (in Chinese)

EAAL BT 5k e, AL S 5 e 24 A g 1 5 5
Xof BB B g AR A SE LT . F B BE AR . 2006, 37
(2):187-192.

WANG F C,FANG C G.ZHANG Y H.,et al. Effects
of compound Chinese herbal immune synergist on im-
munity of egg-laying chicken[J]. Acta Veterinaria et
Zootechnica Sinica, 2006, 37 (2):187-192. (in Chi-

nese)
Mrokde X0 B PE X8R B, &, 52 5 2 R L X
FP%6 A 7 P g B 2 it G v D BE s me L), op (= A B

4% ,2012,32(6) :898-901.

CHEN Z H,DENG H D.DENG J L.et al. Effects of
Zhukangsan on growth performance and cellular im-
mune function of in piglets[J]. Chinese Journal of
Veterinary Science, 2012, 32 (6): 898-901. (in Chi-
nese)

ATV, ESCIR . AR, . 2 E X EFER 41
S 11 ISR B I A R B B 9 RN AR
feoiae S 8], & B8 B3 4. 2011,42(5): 734-
741.

WANG S P, WANG W J,ZUO F Y, et al. Effect of
Chinese medicine prescription on beef cattle in sum-
mer: [[. The blood gas analysis, the concentration of
metabolites and the parameters of the immune and an-
tioxidant capability in the serum[]J]. Acta Veterinaria
et Zootechnica Sinica ,2011,42(5):734-741. (in Chi-
nese)

G Bk





