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Immune response after injecting polysaccharide nucleic acid of Bacillus Calmette-
Guerin under mucous membrane of bladder in rabbits

SUN Shi-ping, ZHANG Yu-feng, YUE Xiao-long, WANG Hai-ping ( Department of Urology, The Second Clinical Col-
lege, Harbin Medical University , Harbin 150081, China )

[ Abstract ] Objective: To investigate the immune response after injecting polysaccharide nucleic acid of Bacillus
Calmette-Guerin ( BCG-PSN ) under the mucous membrane of bladder in rabbits and to search for the most suitable dose of
BCG-PSN. Methods : The rabbits were randomly divided into 5 groups: high dose ( 0.35 mg/ml ) BCG-PSN group, mid-
dle dose ( 0.175 mg/ml ) BCG-PSN group, low dose ( 0. 0875 mg/ml ) BCG-PSN group, BCG ( 0.35 mg/ml ) control
group and BCG-PSN ( 0. 35 mg/ml ) intra-bladder perfusion control group. T lymphocyte subsets ( CD4 ", CD8 ™ )in the
peripheral blood were determined by flow cytometry before and 1 week ,2 weeks,1 month and 3 months after the treatment;
the levels of IL-2, TNF-a, and IFN-y of peripheral blood were determined by enzyme-linked immunosorbent assay; H-E
and Masson staining was used for the pathological examination of the bladder. Results: ( 1 )BCG-PSN injection increased
the number of CD4 " and CD8 * T lymphocytes in a time- and dose-dependent manner, with the peak numbers appeared 2
weeks after BCG-PSN injection; the numbers restored to the normal levels 3 months after BCG-PSN injection. BCG control
group had a similar changing pattern to the BCG-PSN injection group. The number of CD4 * T cells BCG-PSN perfusion
group was significantly lower than that in the high-dose BCG-PSN injection group ( P <0.05 ). The changing tendencies of
CD4*/CD8 " were similar in both groups. ( 2 ) The changes of 1L-2, TNF-a, and IFN-vy levels in BCG-PSN injection
groups were similar to those of CD4 " and CD8 " T cells; and the levels in BCG-PSN perfusion group were significantly
lower than those of the high- and median-dose of BCG-PSN injection groups ( P <0.05 ). ( 3 ) T lymphocytes infiltration of

mucous memberance uncer bladder was observed in all groups after the treatment. The BCG injection control group had
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fibrosis of the bladder wall. Conclusions: The immune response of BCG-PSN injection under the mucous membrane of

bladder can cause similar immune response to that of BCG; the response is superior to that of BCG-PSN perfusion; and

BCG-PSN causes no bladder wall fibrosis. The optimal dose of BCG-PSN is 0.35 mg/ml.
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FHT g a7 0 A 0 390, DU HAE A 3R % o e 1)
AT SRR S E kA B EYT A A
BCG 5 e A 132 Fir B0UBS I Jm 38 5 42 B I R e fd
I8 FHAZ 31—z i BR 1> o D, T PR b2 3 S I
FEM BCG iR HUA B sy, L RERAT BCG it
BA B SRR R B H i R A RO
KA L HEAZFL( polysaccharide nucleic acid fraction
of Bacillus Calmette-Guerin, BCG-PSN )2 % FH ) 56
BEVE AR A B v SR I 20 AZ IR , TC LA A B R /K
Tl Y — P SR 50 W R BT T B R e R
W F B R S5 1A BA YT UERH A TR 1
JEARL o AR FH L 2 A0 SR R EEK e 92 R
MREEC ELISA )X % BE A B T 43 4 BCG-PSN A5
GaAME LT 9k ELAH A CD4* D8 * ) FIAH i
A T2 \TNF-o IFN-y ) AT 5 , I3 3 o $ 2
Ko e WLZE 0% IOk 2 28 25 BRA Ak, , ARG 8% e R
ST BCG-PSN JIT £ S BERK I, 289 BCG-PSN Ilfi IR
I TR Mg R S 7 S A S AR B

1 #MB5EF*

1.1 SERshh i foan

50 RUBERR G, it AE( 1. 25 £0.20 )kg, H
ME RS R B R 27 55 I DR 6 2% e 52 56 3 ) v o0 2
B, Eh WA K AIE T SCXK( 2 )2006-010., BEHL>
BCS AR 10 5, M40 55 e 26 85T 1 5T BCG-
PSN Sl & YA A 53 3 A SEa2H, A 4 K5l BCG-
PSN #1( 0. 35 mg/ml ); B 4. # 5 & BCG-PSN 4]
(0. 175 mg/ml );C 20 : /N5 BCG-PSN 4H( 0. 087 5
mg/ml ); XTHRZH 2 41, D 41 : BCG 1 41 % BR 4, 1% e
FHIE R 15 BCG 0. 35 mg/ml; E 20 : BCG-PSN #E 13
X HEZH , JB5 e 7 BCG-PSN 0. 35 mg/ml.
1.2 E=&i&XA

A HE LB R BCG-PSN, 4t 5 20040304 , 7
4% R AT B AR K 0. 35 mg/ 37, B R K TP L
2T A R A F A, RAE(BCG, #it5
20013057 YA 0.3 mg/ 32, B AR A il i A 5E
fAEF= . L2 $ihi TNF-B BABT IFN-y BAHTH Sero-

polysaccharide nucleic acid fraction of Bacillus Calmette-Guerin; submucous injection; T lymphocyte sub-

[ Chin J Cancer Biother, 2007, 14( 5 ). 481-486 ]

tec A A $E4it . FITC-CD4 P47, CD8 Hdi( —Ht ).
RPE-IgG( —#T )1 BPB Biomedicals 2> w3t izt
A AL FACSort -4 Becton Dikinson 23 F) 775 o
1.3 ZBEBERIBET 25500 %

FH 2% 1% B 288 ( 30 me/kg ) A7 H- 25 5 ik RR
i, S ENE E FAR &, BCF EHE S, K4
4 cm, WERIEIME  PATUITF IS EHTRE 2 cm s B AH R 25
Y12 ml/ FOE A BRI, T 5 A B e 22 A
BE JBS VHTRE, ARAL TS 2 &1, SE3T 8 &, 4 B e 2k A
B KRR SR )G 50 E ke BYI 10,1 5
R BRI R ARG ESA T IR KB R
9, BT LB IR R
1.4 R EHMF %

FH 2% 1% B FE 2 80 ( 30 mg/kg ) 1T B2k 5 ik FE
i, Sh M ENE E FAR G, LIRIEHA F3 RERE,
JEEBE N T A BCG-PSN 0. 35 mg/ml, 3£ 2 ml, #1E )5
P RERCAE /MM Je et R ABAZE 2 he
1.5 4M&d CD4* .CD8* T ik €. 2m it Ib. B % 4m i,
F IL-2 TNF-ou . IFN-y #4i0 5.

BB TR AFESE 1.2 AEE 1.3 1H
HRRE KN 4 ml, Hrp 1 ml in EDTA $T#E, 24K
K HI FACSort #4 3at X 248 A A5 A6z I 41 J& it 7 CD4 ™
CD8* T ik EL 40 M 7 43 b s oAy 3 ml SRk LA N e
FI,#EEEE S 3 000 v/min 250 20 min, B R
TRAET- 20°C VKA N, RJG 55 3 > H I ELISA Bt
PRI O A TL-2 \TNF-o JIFN-y F 55 5, ELARAL B
Foe ik G Ul P PR
1.6 I RSB RILFHE

B TR ARES 1.2 AASE 1.3 1H
FFFARBUH 43165 e BE 41 21, 4% vk RS [ 22,
AR )R T H-E G 0 W58 D RS B T 2
A R AN A AR I A | 3 40 Masson % €0 L E2 5 b
A e 4Efk .
1.7 %itgam

SEEGHARLL x + s F2on, W SPSS13. 0 Geit4k
TR, AR LR T 2200 BT, LN BEBOR ¢ K50
o =0. 051E N 258 Gt LR KR



No.5 PP, 25 GBS DERRIEE T T 5 R A o 2R RR A T S0 . 483 -

2.1 MEBLEEIE T iE4 BCG-PSN 2T 5235 % T # & 41
fitL T2 B 6 % v

SRR K2, K41 CD4T CD8 T T itk 4
MUECT 25 05 Tt 756 2 JaiR B m i, LS 2
B B 5 IF B TRIES (] 2 b6 % BCG-PSN 5l 2 (138 i
BRI, SR, SA MRS 2 4
CD4* T #REL A BEs I B3E =( P <0.05 ); 52
HIAH FC, K54 BCG-PSN 2011 BCG {3 5 %F HR 20 FH)

Z4J5 55 2 A CDS ™ T bk L AN A A i
(P<0.05). 5 BCG FESIXT I AHLL, 4 BCG-PSN
20 CD4* . CD8™ T kL 40 e & 4y B I 3% 2 &
(P>0.05);5 BCG-PSN v Xt B4 AH L, )
BCG-PSN 41 CD4 * T ¥k 4 41 ifg /1 2 50 2 35 38 Jn
(P<0.05),CD8" T kA H HEIL %2R
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25T T FE 255 56 2 kB g, LS %
Wi R, 5 BCG 1 BCG-PSN Xf BEZHAH L , 4% BCG-
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&1 BCG-PSN ERtFE TEHBR % CD4* T HEHAMMTN( n=10, x +5,% )
Tab. 1 Variation of CD4* T lymphocyte numbers in rabbits after injecting BCG-PSN under mucous membrane of bladder

After treatment

Groups Before treatment

1 week 2 weeks 1 month 3 months
Al 28.10 +4.69 38.42 £6.38" 44.85+7.19"" 40.96 £6.99 " 29.43 +4.86
B 28.72 £4.96 32.17 £4.78 38.09 £5.41" 33.94 +4.56 28.82 +4.35
C 27.64 +4.42 29.87 £4.50 34.44 £4.23" 30.42 +4.53 28.53 £4.50
D 28.21 +4.60 33.43 £5.05 40.31 £5.427 " 35.36 £5.86 28.74 +4.42
E 27.82 +£4.18 29.78 £4.52 33.85+3.98" 30.50 £5. 14 28.48 +4.46

*P<0.05, **P<0.01 vs before treatment; P <0.05 vs E group

%2 BCG-PSN BERLFAEE TEMHBR % CD8* T B MM ZEN( n =10, x +5,/% )
Tab. 2 Variation of CD8* T lymphocyte numbers in rabbits after injecting BCG-PSN under mucous membrane of bladder

After treatment

Groups Before treatment
1 week 2 weeks 1 month 3 months
A 13.23 £2.69 16.81 +3.24 19.26 +3.71° 17.65 £3.127 13.42 £2.57
B 13.54 £3.13 14.72 £2.71 16.49 +3.29 15.00 +£2.41 13.44 +£2.40
C 13.14 £2.89 13.87 £2.15 15.63 +2.94 14.19 +2.76 13.44 £2.76
D 13.34 +2.60 15.32 +2.43 17.91 £3.26" 16.32 +3.06 13.50 +2.28
E 13.24 +£1.93 13.91 +2.08 14.79 +2.49 14.21 +2.50 13.47 +2.01

* P <0.05 vs before treatment

R 3 BCG-PSN EMtFEE T EHBR%E CD4* /CD8* I n=10, x 5,/ % )

Tab. 3 Variation of CD4*/CD8" in rabbits after injecting BCG-PSN under mucous membrane of bladder

After treatment

Groups Before treatment
1 week 2 weeks 1 month 3 months
A 2.14 +0.11 2.30 +£0. 14 2.34+0.19 2.32+0.10° 2.20+0.13
B 2.15+0.15 2.20 +0. 14 2.33 £0.16 2.27 +0.08 2.15+0.13
C 2.12 £0.16 2.15+0.07 2.23 +£0.19 2.16 £0.15 2.14 £0.17
D 2.13 £0.09 2.19+0.12 2.27 £0.18 2.18 £0.17 2.13 £0.08
E 2.10 £0.06 2.14 £0.09 2.31£0.14° 2.16 £0.15 2.11 £0.06

* P <0.05 vs before treatment



. 484 - e ] iR A IR YT A

Vol. 14

2.2 JMEBEAEIE T 24 BCG-PSN st4m i/ F( IL-2.
TNF-o \IFN-y ) #) % )

GERNER 4 ~ 6, AN F( L2 TNF-a
IFN-y ) T2 56 m  FE 256 2 R 3w
W, UG 2 R, 9 B, AS TR 8] 5 B % BCG-PSN
LG IE B R 38 n . 5 25 R AH L, 25 40

ZJ5 55 2 4RI F( IL-2 \TNF-o \IFN-y ) B (5 3
(P<0.05), 5 BCG 4% fRZHAHLL , 45 BCG-PSN
40 L 7 ( IL-2 TNF-o, IFN-y ) 35 6 18 35 25 &7
(P>0.05), 5 BCG-PSN #EEX BAIM L, K.
# i BCG-PSN 4411l P 5-( IL-2 \ TNF-o . IFN-y )4
A W FEHINCP <0.05).

# 4 BCG-PSN FEREFAAR TS BIR R IMNEM IFN-y B35 ( n =10, x +5,p,/pg - ml™" )
Tab. 4 Variation of IFN-v levels in rabbits after injecting BCG-PSN under mucous membrane of bladder

After treatment

Groups Before treatment

1 week 2 weeks 1 month 3 months
A% 9.25+1.96 14.79 £2.54" ¢ 18.90 +3.75* " 15.68 +3.08" " 10.27 £1.77
B4 9.57+£1.71 13.80 £2.25° 15.65 £3.13"" 14.80 £2.27" " 10.06 +1.85
C 9.54£2.14 11.93 +2.39 13.49 +2.49" 12.82 +2.81 9.30+1.44
D 9.60 £1.40 14.02 £2.04" " 16.68 +2.44" " 14.81 £2.43" " 9.49 £1.69
E 9.80 £1.06 11.08 £1.49 12.63 +1.69" 11.67 £2.07 9.17£1.53

*P<0.05, “*P<0.01 vs before treatment; “P <0.05 vs E group

%5 BCG-PSN [ERERR TiEHB R EIMEM IL-2 WEN( n =10, x +5,p,/pg - ml ™" )

Tab. 5 Variation of IL-2 levels in rabbits after injecting BCG — PSN under mucous membrane of bladder

After treatment

Groups Before treatment

1 week 2 weeks 1 month 3 months
A% 98.51 £18.04 153.07 £19.76 "~ 191.36 £41.15" " 144.44 +18.88" " 104.76 £23.02
B~ 97.31 +15.35 144.86 £17.28" " 175.17 £23.49" 134.30 £14.03" " 101.80 £14.23
C 98.76 +18.69 129.71 £14.40" 147.97 £15.26™ " 124.87 £12.78" 95.06 £16.96
D* 100.25 £18.52 142.12 £12.59" " 173.20 £15.66 "~ 133.39 £11.87" 100.56 £17.12
E 100.12 £17.07 123.52 £12.32" 140.80 +18.24™ " 121.39 £10.61 99.56 +14.13

*P<0.05, **P<0.01 vs before treatment; “P <0.05 vs E group

%6 BCG-PSN FERLFHE TS B R R SMNE M TNF-B MW n =10, x £5,p,/pg - ml™" )
Tab 6 Variation of TNF-f levels in rabbits after injecting BCG-PSN under mucous membrane of bladder

After treatment

Group Before treatment

1 week 2 weeks 1 month 3 months
Al 16.38 £2.70 23.36 £3.17"" 29.60 +3.04" " 23.50 +3.87" 15.81 £1.75
B4 15.88 +1.83 21.13 £2.13"" 26.18 £2.77"" 22.37+2.63"" 15.11 £1.81
C 15.43 +1.92 19.52 £2.95"° 22.67 +£2.76"" 19.86 +2.67" 15.09 £2.24
D 15.33 £2.31 20.78 £1.93"" 25.81 £2.53" " 22.35 £2.60 * * 16.08 +2.31
E 15.39£2.23 17.67 £1.74 21.90 £2.29" " 18.70 £1.62 * 16.00 £2.27

*P<0.05, **P<0.01 vs before treatment; 2P <0.05 vs E group
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W s T 250556 2 R AT DR R T K B, i i 4k, 6
JEETR It ik EL 4 MR AR #E KR i BCG-PSN 4185 5L
M F R B A ~C)o EHZESE 1 ANARBT
WREL AN A FH 25 )5 56 2 JE A BTsib e 2505 56 3

AN A1 RT UL /D 5 7R I T 40 A s BCG A S ) HE 4
FHZ5IE 55 3 A~ 7 0T UL JB% I 20 J5E by 0 & 4 e o %
BCG-PSN R 4 555 K 5% I 8 v 4 34 Te 48 4 A ok
(P D~F ).

B1 FEERFETES BCG-PSN BHREEH( H-E, x200)
Fig.1 Pathologic changes after BCG-PSN injection under mucous membrane of bladder{ H-E, x200 )

A': Pathologic examination of A group 2 weeks after treatment; B: Pathologic examination of D group 2 weeks after treatment;

C: Pathologic examination of E group 2 weeks after treatment; D: Pathologic examination of A group 3 months after treatment;

E: Pathologic examination of D group 3 months after treatment; F: Pathologic examination of E group 3 months after treatment
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s s KSR CTH 40 NK 40, LAK 40 i &
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