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[ Abstract] Objective By observing the histopathological changes in lung |, liver and spleen of mice ,to study the therapeutic
effects of DNA vaccines ( HSP60 DNA, Ag85A DNA, Ag85A DNA combined with rifampin , chimeric Ag85A/ESAT-6, chimeric Ag85A/
ESAT-6 combined with rifampin ) in the mouse model of multi -drug resistant ( MDR) Mycobacterium tuberculosis infection . Methods
Pathogen-free female BALB/c mice of 6-8 weeks of age were purchased . 80 BALB/c mice were infected with strain HB361 by intratail -
vein injection HB361 ,which was resistant to high level of RFP ,and low level of isoniazid (INH) ,and then were divided into 8 groups.
After 3 days, the mice were treated by saline , vector pVAX1, rifampin, HSP60 DNA, Ag85A DNA, Ag85A DNA combined with
rifampin , chimeric Ag85A/ESAT-6, chimeric Ag85A/ESAT-6 combined with rifampin for 60 days, respectively. The mice were killed
after 3 weeks' treatment. We observed the lung ,liver and spleen pathological changes and counted the residual TB in spleen by acid -fast
staining. Results The pathological condition of lung ,liver and spleen in mice treated by DNA vaccine were better than the control
groups , especially the Ag85A DNA group and Ag85A DNA combined with rifampin group. Also the residual TB of the Ag85A DNA
group and Ag85A DNA combined with rifampin group were least in spleen. Conclusions We can evaluate the therapeutic effects of
DNA vaccine objectively and accurately according to the histopathological changes in lung ,liver and spleen. And the results show that
Ag85A DNA vaccine could be an effective agent to therapy the mouse infected by MDR -TB.
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kD early secretory antigenic target , ESAT-6) 65 kD #K 7 75 F1 ( HSP65 ) . HSP70 % e L 2 B 5 PR 14 i
DNA AAS[AJFR R Tt i /NS e 1, DRI 88 DNA A W] RE R 25 R0 B 1 B 3 U RE v | AR 22 24 4 e LBl
RGN RIEET T 2 5I0F5E . ASHFSEN ] HSP65 DNA (Ag85A DNA (Ag85A DNA IEAF4EF  Ag85A/ES-
AT-6 &7 DNA | Ag85A/ESAT-6 %45 DNA A A V-4 oy i 1 45 ~F- AR TS S A ik ek R 73 25 Bk HB361 /)N
SRR | BN [FIRT LR ]/ NG UL U0 A8 1 TG ) et PR S5 A% S B BRI R A M 2
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MH57TE

— R

1. R FTERT IR 254 AT B Ag85 A DNA 1A pVAX 25 2k A 1 Vv T A= R B A RS R 45
SERZATROFF IR HB361 A I R 43 85 1) v ik R A T AV g S AR Bk o 24 0k . 235 4% 0 B FF 1A Ag8S A DNA ¥ 1 Al
pVAX1 258U E K 1 mg/ml, 25, A260/A280 =2. 016 > 1. 800 , JLP- A& K 15 Hl RNA

2. SHGENY) .6 ~ 8 FAREMEYE BALB /¢ /NG IR 17 ~ 19 g, WA E i G E35 B 2E Bl B LG sh bt

— ik

1 SRR & R EHIKTEST 0. 4 ml 54% 7 BOFE I R 73 B AR HB361 T8 &K , ST 25K /0BT T i
2RI I SRR AL

2. /NEUBYLNE L YL 8 JH BEALEE 4 H/IN R T, WSS /INERUT T MR 3 S A 40 P2

3. DNA S i RARETRYT SRR 5 1/ NRBENLI 50 430 8 41, Rl 10 HUNER, 430l 45 T ANl 4k
PR AR KA AR FUN UL TE SR BEER K 100 wl, 55 15 d T4 1 W, 355 R, pVAXT 28k . 5
WA FUNRILN 2218 12 5F pVAXT 254K DNA 100 pg/100 wl, & 15 d d5F 1wk, 35 W, R4 B K
0.02 mg/gikE 224, AR 25 2 4~ H ., HSP65 DNA £ Ag85A DNA JEH £ Ag85A DNA B A Il 4 -4
Ag85A/ESAT-6 ik DNA 212 Ag85A/ESAT-6 #if DNA BK-A FI-F-20 1 25 25 J7 2 SR B [T .

4. /NRUF B L SO B R IRYTAS U 3 R IBUINGUI I MR 2 2L E T 10% rhrk F RV TR
i KA RS A YT R HE Je B TV 2/ BUB L WBLEZH 2 BRSO W5 it K% A e
AN, AR AR XIRE A ZI) b BT o B o B AT E R SRR 20, 7 B N8 B vh
BERLIEI 5 MEAEIES ( x 20 F0EF  LPF) | 313000 B o kR0 T L08R

5. /BRI ZH 255 4 45 4% 03 BT TR0 BN BROMUIE A S AR AS U1 R AT Heie e 6, 4 U0 21 4L LA
1 mm’ AR FRIC A E], B B BRI v 45 B B B LI 1 mm” T AP AR 4y

BRI
# R

Lo /NRUBGLIE O B J5 8 J 4 H/INERUIRIE T D0 R /INAS B It kb, 55 T Y80 T B RE IR ; LR A
ANTRIRRBE AP, i A8 B M SE 3k Fe L, bk E 2 2 A 5 P AR AL AN BH 52

2. WENEAHZUREAR (R 1, B 1) JRITEHUS 3 A, AEFRER K ZH Ko pVAXT 28 AR /INERUITZH 2L A8 )
2 VR IS MR B TR YT UL 22 8 04 B R T A B e 2 e, i a6 ) B A e 1
i PEA 2o SR EL A0 IR 40 S A I PN AT DL IRBE A b o 20 B AR i 5 s k2 ZUR AT T SRR IR AL, 3
IR 5 2] 80% . AR TRIT L/ INRIFZH 20 e 28 )3z, JR AT Al UL T B AR IR B, (H 0 DX AT
- Bz A 0 R 488 A g B PR 2E T 78 | 7R IX K24 70% , DNA FEHNAYT G /N 28 5 SRR, 15 Hh P o2 vl
B2, INZENPRERG AP A N 3 R PE AR IR AR X IR 10% ~50% , Ag85A/ESAT-6 i DNA R 11 4 M H:
WREFIREFIRTT AR A2 G 290 30% ~50% . Ag85A DNA (Ag85A DNA HX& H 4 K HSP65 iR Y7 k2%
TEIZN 10% ~20% , KFRS I as i 58 I, M - j a2k
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pVAX1 25 8k 4

Fl w41

HSP65 DNA 41

Ag85A DNA 41

Ag85A DNA KA Fil 4 - 41

Ag85A/ESAT-6 4
DNA £

Ag85A/ESAT-6 i & DNA
145 F 46720

[ 25 80%

B RRBE R R AR R 3, Y
[E ) 80%

2 2 AT UL S L2 60%

P2 I A O 3
21 30%

P2 I 0 2 S 3, 3
21 20%

P2 i o A S 3, 3
21 20%

TRZE i 1 9 2% R 3, 3
245 50%

TR ZF P A D 3 T 24
40% ~50%

A UL 22tk YK L 440 % 3K 2 P IR

I AR L A 3R SE (5 E/LPF) D X
A L 2o VK L 40 L R K 2 iR

I AR L R IR SE (7 AE/LPF) IEE X
AL 22 R U L0 200 M D 2 240 M 9

JFARML R AR PE IR B (2 AE/LPF) ICAT IX
AL/ VK L 400 R S 2 P IR

PN 5 AR PEIRFE (0 ~ 1 4E/LPF) i
A DCRT DL 2 K T2 20 M B S A M

RFAN M S IR E (2 4E/LPF) L4 X
GRS o7 Nk 1 RS & 4 ) RS

20 B A KR MESRBE (2 AL/LPF) LA X
AU,/ e g L4 200 it B 2 A0 i i

JF 2B A KEMEIRBE (3 AL/LPF) LA X
A0, e g T 200 i B 2 A i i

RFEH F 5 L 80%

RFEH F 2 80%

A 25 B P AR R 3, 9 AR S 1
25 20%

P ZF b P 2 O S o A8 S 24
10% ~20%

PR ZF il 1 0 A O 3, O 2
2 30%

PR 2 i 5 25 o 3=, 9 AR
25 40%

PR 25 o 5 A% O 3 R AR R
25 50%

RERI LSS 5E 4, F5 M, I RSt (HE X 20)

3. JFHEAHZUREA (R 1,8 2) AT A G 3 8, AR R K2 pVAXT 25 A SRR 4H /N BRI
AR R 2148 €21, T bR, 3495, S fee T AR -2 R R I A L e, KR MEIRBE, I P IS 95K L s i, 48
J] BRI RIS DX 0] Dbk R A 3 YA IX SR 2 an A U6 A . AR A0 Al 35 30 30 R I A i o, kR SR
10457 FRURII A8, DX bk T 2R3 40 (B R D3 ] S AR B I T AR BRER /K (pVAXT 25 AR dl SR P-4

4. GEHLURIRAR (R 1,18 3) JRITE RS 3 JA, A4/ RIS ZUR [RI R B2 ok, R ETAR 64, i
S OIS, AR pVAXT 25 2k KR 2N BRI BEIE IE 5 ZH 5001 2K, 3R R IRIRFE A 2 1
rHPA A M IR PR LA D b R A 20 L SR A Pk L ZH UG A A AR DX I 1 80% , LASRAE R
DNA FE IR YT 4L/ RIBERTAE X2 20% ~40% , FE0 0 /N R FE BE O SR BEAT Hh Mk 4 i 12, IR0 J& 3214
B PEA 2RI S, Hirf Ag85A DNA J% HSP65 DNA FE W IGT T 4L 28 KIRZ 5 10% ~20% , LI P 2 i
MRS /ML RES R 5, RS 40
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B2 EFEIKA (2A) M Ag85A DNAAL-(2B) /MR EL AR, bl WAF4N M. 4k
PERDE IR AN MR . Ag85A DNAFE T ALkt Bt W] B> /R34 k4l (HE X20)

i A B 5180%

BEI3A B R K AL IE 5 ALZAS5 4 9&‘

ARG YRR, LRSS (HE X200

E3B Ag85A DNAJK

5. /NEUIE I EUNE LR ZRE5AZ S0 BST B RAT B LU (6 2,3 5 BT 4) PURR A (8 T /s 2% 43/ N SRUPUTE 2H 41
FRASGE AT OB s IPAEAL 2B R . /NI E A Z 00 PP )4 1 mm” TR A T LA
Ag85A DNA FEHERA FIAET-21  Ag85A DNA AL/, AL FRER /K pVAXT 25 34 KR4 % |

VTR L8 95 T B R 1 3 A BRI P T A% Y | 2k =2 X i20s B B 458 NG 97 2L R0 A [ N ANEHIE N B2
KTEREE S, R R, USRI S & RS AT S mpLAR G e 71, i ELnl DL s ARy SO, 4
JSTRE, AT WL DNA SE B TESS ORI B T & b i A B, 1999 4F Lowrie 25" 1 UK HSP6S Jit
i DNA 221 HF/INR G IR RIRTT , 244 434 4 1 F HSP65 DNA % i sk & A M AE RIG 7 /N 4h
KRR 3 HSP65 DNA AN BE i 25 sk 2D/ N BRI MELIE 2 2R A A% o AT o 48 i, i EL B N A= = 1R

R2RIEIRIT RS AN U AT ST A O ()

- . HUR Yo 4 BH

Jii JiF L
A FRER K 10 2 3 8
pVAXI 25 # ik 4l 10 2 1 8
F 421 10 2 1 7
HSP65 DNA £H 10 1 0 7
Ag85A DNA 4] 10 0 0 3
Ag85A DNA KA Fil - 41 10 3 0 8
Ag85A/ESAT-6 itk & DNA 4 10 2 1 8

Ag85A/ESAT-6 #x A DNA BL A Flt#-F- 41 10 0 1 6




. 78 ARG R ENZe 25 (B Th)2011 451 A% S5 #5451 8 Chin J Clinicians ( Electronic Edition ) , January 1,2011,Vol. 5 ,No. 1

R3 IATEAA/ MR IEZSI) F b AL TR  ( BH A RO A

- UL £ 0070 R e 0, B TR S ( A%/ B B TR A B0 it
1 2 3 4 5 6 7 8 9 10 (%/mm”)

A3 AR K 4L 0/7° 70/6  52/8 0/6 2/6 14/6 3/6 3/10  25/8 4/6 2.5
PVAXI 75 k4l 15/5  14/7  34/6  14/9  27/6  18/8  22/4  10/5 0/6 0/8 2.4
F A - 20 4/3 1/5 0/6 69/6 65/5 0/5 0/12 4/4 2/6  44/10 3.0
HSP65 DNA 21 0/12  16/6  22/5 5/6 4/4 1/6 0/5 0/12 6/6 9/8 0.9
Ag85A DNA 41 0/15 6/7 0/11 0/6 16/7  15/8  0/14 0/9 0/10  0/10 0.4
Ag85A DNA B4 FI4RF41 3/8 7/14 8/8 5/6 11/6 5/6 0/12 0/8 3/8 3/8 0.5
Ag85A/ESAT-6 ffi £+ DNA £ 3/5 15/7  14/8  12/5  13/10  0/9 2/3 0/10  9/10  11/10 1.0
Ag85A/ESAT-6 iti 5 DNA

5/3 7/4 10/5  40/4 0/6 0/6 4/4 0/8 0/10  19/10 1.4

105 ) 4 - 4

T R A B K S — N BRI ) ) 20 7 A i AR DU e L A 2 0 AR BHPEFF IR

N \
E4A  AEREERK AN UM A o R SR AP A% (645/HPF)  El4B Ag85A
DNAZETHAL/ BB ALV R i B R AF R R > (145/HPF) (LR AL X 400)

J7HE, T UL HSP6S DNA S8 1 S0 45 R0 BA —E S E A P e L ARSEatp 3k A1 HSP6S DNA %22
WIIRYT YL 22t 25 58 R T B 0 /0N SRR | A A B Xof B, 485 1% Sl /s 8 1 3 7 I /N RO T L G e 241
BURASHR AR BRI FR L AGE , S50 5 SCHRARGE AR AT, IRl B 3R IR AT A B 5 15 AT AT, Ae85A S 4510
RAF IR AR A B 2R IR (1, v] VR IR h o0 8, 2 — PR RS E W B 1T, Ag8S A DNA Rl &1
SR/ BRETRE S R BT X Ag85A DNA HE1E SiEIAYT 7 T HIBTS & I, HoXT 454/ NI oA —
M GREIRITVE . ESAT-6 DNA Gfie/NERUAT = A AR 4 1 |t AT /R R 454095 DNA R Bk, Hre 45
PEEIT TS IR A IE S FRATBFSE Y F AR LIRS IR] DNA BE 1 DNA JE R %A 082 1 5143 5156
BRI 21 25 55 N AR | 3l A 2 205 B AR PPAG L 7 Ak, SR PRI DNA 251
SERSATRE ARG FEB Y AR KIRBE, B AR R B AL S TR A K i, A0 R 3 B
TESS R IAE M S A AR s 384 0 A8 22 & AR FE R s /b A AR S L T, BN A
SV P SR A A S S5 AT B BRI T R AR | TR 4R 22 AR 28 S g itk B B 2 B R A AE T B i ey
S BT BEREIRAE . b3 =28 v ) i A7, AR 5 DL — Rl A8 g 32, FRATT ey Sk gl 1 /e
SERZ IR BT 250 /N FRRE AR | 58 [ R BH P ot B4, R HSP6S DNA 2218 Ag85A DNA FETH  Ag85A/
ESAT-6 %5 DNA £ 43 BIBCA R TRYT 3 J8JG & B, 5 25 BRER K A 2s 2840 BRALAH EL , DNA SERTIRYT
HRFIELHZR D) A AT S KRIRBEL 2 ~ 3 M/LPF 678 Tl =40 (5 ~9 #/LPF) ; DNA FE AT /)N
SELF A AE AFT A ATE 2L 205 AR 0 A5 1) G 25 A0S 728 S T S /s, L R B DA AR 78 o0 = i A 44 i
Rtk BRI AIMIZNE . Ag85A DNA Ag85A DNA 4 A T-2H 57570 FEl B /N T Ag85 A/ESAT-6
1A DNA FE RS FIRESFIRTT AL, FIAET6RTT 4/ BURAE R B 5 4 R /K S 2 A 2 — 3, 136 DA A6
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SEIRIT IR, XA AL THURR e €, K BREEAZ A AT B B B AR A TN L2 v RE R T
TG ZH 2R 3 A I S i 2 R, DRI R MU HRHT 45 A% B8 S g 1) 2 7, S itk — 2D A e 4 41
FAREE AT TSR AT A 7 X DU Y (05 2 OB A0 A/ N UL 200 PP 1 mm” T AR P
FRER, S5 R A K 28 AR 2 KRR STIR YT A B I i T DNA JEIRY T4, 1T Ag85A DNA A%t e/,
Ag85A DNA B G FIEFLHIRZ .

CEG I T G ZH U F A R BT IR G (B4 R X Ag85A DNA (Ag85A DNA KA FlfE-FiRYT
HIRT T 22 25 455/ N S eI T VE L T HSP65 RY T4 Ag85 A/ ESAT-6 ik DNA % i N IR & FAE-F-IA
SPAL, F TR TR R A5 th—Fh 5 B LA 0 DNA BE B 167 ROR B9 BE2A 98 7 v, dE— 254
Ag85A DNA P i & — TR YT 22 24 24 4540 0 A A5 e e iR | Al RE S 2alin R b PRTTR 24517 T8 24 AT 6 B 45 42
BERIGITIIEEDG

Z £ X #t
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