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. -
.  ( )

, -
. ,

, -
. , -

, , , -
.

,
 – -  ( - ) -

 ( )- , -
.  « », ,

 (SCF), -3  (Flt3L), -
 ( )-4 , , -

, , , -7 .

 CD1a+

 CD1a– ,  « », 
, -

,
.

. .
5 , 12 , 8 -

, .
. -

, -
 70–100 . -

-  1077 / . -
.

 EasySep Human CD34 Positive Selection Kit 
(Stemcell technologies, ).  CD34+ -

, .
. -

: AIM-V  SFEM  37 º -
 5 %- 2 : 25–60 / -3, 35–50 /  SCF  35–100 /

Flt3L.  2/3 .  9–11- -
 DPBS  AIM-V  1 %-

0- :  1 – 100 /
- , 50 / -4, 10 / - ;  2 – 100 / - , 50 / -4, 10 /

- , 25 /  SCF;  3 – 100 / - , 50 / -4, 10 / - , 25 /  SCF, 
20 /  Flt3L.  2–3  2/3 .  7–8- -

, .  12- -
, , -

.  6  5 /
 Ag85A/B  TB 10.4. 

,  25 / - , 12,5 /
-4, 50 / -α  10–6 - .

- . , -
, -

- -
. ,  1,5 M

 (CFSE) 
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 1 : 20  1  72 . -
 6 . -

, -
 ( )- .

. -
 250 : 1) -

; 2)  TB 10.4  Ag85A/B -
 1,0, 2,5  5,0 / ; 3)  25 / -

-12- -13-  ( )  1 / . -
 500  2 .

10 /  4 . -
- +- .

. -
 CD34  CD45 .  (CD45, CD34, CD11c) 

 (CD11c, CD123, CD1a, CD14, CD40, CD34, CD54, CD80, CD86  HLA-DR) -
 3–4 . -

 V,  FITC (Invitrogen, ), 
 –  (Sigma-Aldrich, ). -

 4 %- -
,  0,3 %- -

.
. -

 CFSE  CD3, -
. -

-
 ModFitLT (Verity Software House, ).

. -
 100×, 

200×  400×,  1000×. 
 NIS-Elements BR (Nikon, 

). , , ,
. - -

: -  =  / (  – ).
. -

 Statistica 8.0 (StatSoft, )  StatPlus 4.9 (AnalystSoft, ). 
 Me (25–75),  Me – ,  25  75 – 

 25-  75- . -
W- – .

,
. -

U- – ,  – 
.

–
(Friedman ANOVA). -

 < 0,05 [14].
. -

. in vitro -
, , -

.  5 / - ,
.
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, -
,

8–9·105.  0,4 (0,3–0,7),  – 0,9 (0,6–
1,9).  12  4 

,  5  –  1 .  CD34+ , -
 (39,0 (35,0–40,0) ),  1,05(0,8–1,5)·106 ,

 20,0 (19,0–32,5)  – 3,2(1,3–10,5)·106 .
 95 %, -

 97 %. ,
, -

, .
. :

AIM-V  SFEM.  AIM-V (Invitrogen, )  0,25 % 
, 50 /  10 -

.  SFEM (StemCell Technologies, )
Iscove’s MDM  10–4  2- , 2 mM L- , 200 / -

, 10 /  1 % -
.  L- , 50 / -

 20 mM HEPES.
 AIM-V -

. -
,

 4 ,  9–11 -
 AIM-V  SFEM.  ( ) -

 CD34+ .
 34,4  78,2  AIM-V 

 32,8  53,6  SFEM (p < 0,05).  CD34+

, , -
 (p < 0,05).

, -
 CD34  CD11c  AIM-V  SFEM ,

 AIM-V , -
 SFEM.

, - , -
 (  – 47,2(38,8–64,8),  – 19,5(9,5–

25,0), p = 0,02), , , / - .
. -

 ( . 1).

 1. ,

1 2 3

, 2 271,93 ± 69,03 243,22 ± 61,43 249,02 ± 56,41
, 18,46 ± 2,34 17,46 ± 2,17 17,69 ± 2,03

, 8,57 ± 3,32 8,77 ± 2,69 3,39 ± 1,16*

. * – , p <0,05.

, -
, 3. -

 12- , -
-

 ( . 1).
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- ,  – 0,42 (0,36–0,51), -
 ( ) – 

0,43 (0,35–0,50). , -
3, : ,

.
, .

, -
, , -

- . -
: -  CD14, -  CD1a, -

 HLA-DR, -  CD83, 
CD40, CD80  CD86,  CD54 (ICAM-1), 

 CD11c,  CD195 (CCR5).
 CD11c– ,  30 %. 

 1/3 CD1a+  1/3 CD14+ -
, . -

 CD1a  CD14+  ( . 2).

 2.  (n = 4), 
 11–12 

, %
Kruskal–Wallis, p

1 2 3

CD11c+ 75,5(72,5–76,8) 76,1(70,1–80,0) 72,7(69,9–76,2) 0,67
CD11c+CD14+ 7,2(2,7–17,1) 5,2(3,2–13,4) 17,4(9,9–27,9) 0,44
CD11c+CD1a+ 48,3(40,3–60,9) 38,7(36,8–52,8) 35,1(28,4–39,8) 0,15
CD11c+HLA-DR+ 92,9(87,8–97,6) 92,1(90,6–95,9) 89,9(86,2–94,2) 0,76
CD11c+CD80+ 32,9(29,7–40,6) 26,6(24,4–35,6) 25,4(21,3–29,3) 0,15
CD11c+CD86+ 60,4(57,7–68,5) 53,5(47,7–68,5) 44,4(40,2–49,1) 0,04
CD11c+CD195+ 15,5(3,8–32,8) 26,8(11,2–45,4) 44,9(33,8–51,9) 0,17
CD11c+CD40+ 76,1(58,9–82,2) 75,5(62,6–79,1) 73,8(56,9–78,4) 0,87
CD11c+CD83+ 9,3(4,7–13,4) 12,8(6,6–14,0) 5,2(4,0–7,0) 0,47
CD11c+CD123+ 29,3(20,6–33,9) 27,7(19,5–38,1) 28,0(20,8–32,5) 0,99
CD11c+CD54+ 86,6(64,9–91,7) 79,1(65,3–90,7) 74,4(66,4–86,1) 0,84
CD34+ 2,7(1,2–3,5) 2,1(1,4–3,8) 1,4(1,3–3,9) 0,87

, , -
3 . ,

3,
CD86 , 1 (p = 0,02). 

.

. 1. ,  CD34+  CD11c+ -
- 1–3: ,  400×

1 2 3
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-
,  CD11c+  3 % 

.
, , -

- . M.
tuberculosis .

- , - ,
 0,1(0,1 – 0,14) % ,  DPBS -

 ( ) ( . 2).

:  90 % -  CD69 – 
, - +

14,3(12,5–24,6) %.
 Ag85A/B -

 (p > 0,05) ( . 3).
 TB 10.4  1 /  2,5 / - -

 ( . 3). - -
 TB 10.4  5 / -

, , -
 1  2,5 /  (  < 0,05).

, - + - -
 TB 10.4  5 / . , -

. 2. -
 TB 10.4:  – 

- - , -
 ( ); 

 – - - ,
 ( -

);  – -
- ,  TB 10.4 

5 /
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-
.

,  TB 10.4  5 / ,
 1 : 20 - -

- .
- , - , -

,  TB 10.4, ,
,  ( . 4).

 CD3+ - + , , -
 0,17(0,09–0,23) %. -

-  0,27(0,24–0,30) % (p = 0,083). -
- ,  TB 10.4- ,

 1,11(0,80–1,41) %,  + 
(p = 0,021).

 CFSE. -
 0,25(0,15–0,43) %. -

,
1,9(1,31–2,47) %. ,
TB 10.4,  5,7(4,20–7,16) %.

, -
 TB 10.4 .

. 3.  Ag85A/B  TB 10.4 -  (n = 4)

. 4. ,  TB 10.4,  ( )  ( )
-  (n = 4)
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,  ( . 5).
. -

. -
 AIM-V, -

.
 GM-CSF, IL4  TNF- . ,  6–8- -

 CD11c+ -  CD14+  CD1a+ .  11–12- -
 CD14+  CD1a+  CD1a– , -

 CD40, CD80, CD86, CD54, CD195  CD83, -
 « ».

,  SCF -
, .  FLt3/Flk2 L 

.
-

.
TB 10.4. in vitro -

- ,
.

, ,
.
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OPTIMIZATION OF THE METHOD OF DENDRITIC CELL GENERATION FROM HEMATOPOIETIC BONE 
MARROW DERIVED STEM CELLS FOR THE PURPOSES OF IMMUNOTHERAPY OF PATIENTS WITH 

TUBERCULOSIS

Summary

For generation of dendritic cells from hematopoietic stem cells derived from bone marrow an optimal combination of 
cytokines was selected, including GM-CSF, IL4 and TNF- . For dendritic cell priming peptides of TB 10.4 antigen were se-
lected. Dendritic cells loaded with these peptides stimulated the production of INF-  and proliferation of autologous T-cells. 
The method of dendritic cell generation may be used in the cellular immunotherapy of patients with tuberculosis.
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